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Fig. 1. Description of Auggie, an iOS app that enables partners to create handcrafted AR experiences for each
other, based on customizing a 3D character.
Digital communication is often brisk and automated. From auto-completed messages to “likes,” research has
shown that such quick and easy interactions can affect perceptions of authenticity and closeness. On the
other hand, effort in relationships can forge emotional bonds by conveying a sense of caring, and is essential
in building and maintaining relationships. To explore effortful communication, we designed and evaluated
Auggie, an iOS app that encourages partners to create digitally handcrafted AR experiences for each other.
Auggie is centered around crafting a 3D character with photos, animated movements, drawings, and audio for
someone else. We conducted a two-week-long field study with 30 participants (15 pairs), who used Auggie with
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their partners remotely. Our qualitative findings show that Auggie participants engaged in meaningful effort
through the handcrafting process, and felt closer to their partners, although the tool may not be appropriate
in all situations. We discuss design implications and future directions for systems that encourage effortful
communication.
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1

INTRODUCTION

The strategies originally developed to help computer users rapidly navigate the digital world [2]
have strongly influenced the design of digital social platforms. For instance, single-click reaction
buttons frequently accompany or replace prompts for free response that could include personalized
voice, text, and images [50]. Autocomplete features are also increasingly used, wherein fixed
presets are selected over custom expressions [13]. While low barrier-to-action digital interaction
techniques can allow users to quickly initiate social interaction, too little effort can lead to concerns
around authenticity [45], trust [27], and feelings of support [53, 60]. These are critical elements of
meaningful social connections, which involve emotional impact that can improve the quality of
people’s lives and relationships [40]. For example, “like” buttons are less associated with well-being
improvements than more effortful counterparts, including tailored expressions of support [5, 23].
Moreover, both researchers [18] and popular media [15, 57] have noted that simply triggering more
interactions does not necessarily lead to more meaningful interactions.
To encourage meaningful digital interactions, we draw inspiration from the analog world. People
express genuine affection by putting in effort to handcraft letters, scrapbooks, and gifts [17, 39].
By virtue of the medium alone, the effort in analog expressions translates relatively well to the
receiver. Handwritten letters, for example, are perceived as more effortful than typing a long
email, even if they take the same amount of time and mental energy: they are unique, personal,
physically written and received, and, if properly cared for, even “last centuries” [46]. Better yet, if
the creation process is documented and conveyed along with the analog gift, they can evoke even
more meaningfulness [47].
Yet, as digital communication becomes increasingly mainstream, handwritten letters and handcrafted scrapbooks might feel tedious and antiquated, while modern lightweight and automated
communications can feel impersonal in comparison. Research investigating effort-provoking forms
of digital communication, such as lengthy text messages, has had limited results, and findings show
that effort “can be resented just as easily as it could be valued, depending on the manner in which
it arises” [31].
We attempt to address this by lowering procedural barriers to make effort more approachable,
designing a communication system that enables versatile, personal expressions of effort. In this
research, we study the feasibility of encouraging effortful digital communication and its ability
to facilitate meaningful remote interactions. We designed and evaluated Auggie, an iOS app that
encourages partners to create digitally handcrafted Augmented Reality (AR) experiences for each
other (see Fig. 1). Auggie encourages effortful communication by making handcrafting for someone
playful, personal, and engaging. Each experience, or auggie, contains a 3D character that people
can send to partners, along with custom photos, animated movements, drawings, and audio. We
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designed Auggie’s interface and easy-to-use features to reduce the tedium and perceived expertise
associated with handcrafting while enabling a wide range of creative possibilities for custom
expressions and storytelling. All auggies also contain a “behind-the-scenes” view where recipients
can see the process a sender took to craft it for them, and thus, the effort they put in. We chose
mobile AR because it offers immersive qualities [49] on ubiquitous personal devices, giving us a
widely accessible means to approximate and build on the experience of analog handcrafting on a
digital medium.
This paper describes the design and system architecture of Auggie, along with results from a twoweek-long field deployment with 30 participants (15 pairs) who used Auggie remotely with close
others. Our results show that, on aggregate, Auggie successfully encouraged participants to put
effort into crafting visual narratives beyond what is possible in physical reality. Participants found
themselves inspired to digitally handcraft supportive, funny, and authentic expressions, which
helped facilitate meaningful connection and feelings of presence. At the same time, this research
also uncovered some unresolved challenges of effort, such as creativity blocks and appropriateness
in certain situations.
Taken together, this paper contributes: 1) the design and implementation of an effortful communication system using digital handcrafting in AR; 2) results from a two-week field study that
evaluated this system’s potential to encourage effort on a digital medium through handcrafting
and create meaningful interactions; and 3) implications for future design and research on fostering
effortful communication in relationships.
2
2.1

BACKGROUND
Defining Effort

Effort is sometimes referred to as “the work...done to cope with and overcome demand on physical
and mental capacities” [31]. However, in interpersonal contexts, defining effort in only this mechanical sense does not capture the nuances of human connections, including the meaningfulness
of effort for the people involved [31]. For instance, researchers have identified the importance
of effort in relationship maintenance, i.e., the strategies that people employ to maintain and enhance their relationships, such as cheerful attempts to make interactions enjoyable and mutual
disclosure [6, 7, 54]. Markopoulos breaks down the effort invested in communication within these
relationships, particularly over technology, into procedural effort and personal effort. Procedural
effort is the effort required to complete a task (e.g., opening a messaging app), which aligns with
the traditional mechanical perspective. On the other hand, personal effort is what makes the task
special for the recipient (e.g., thinking about something to say that they would like). Personal effort
is usually more appreciated than procedural effort [42], but procedural effort can also be valuable
when it reflects the personal effort involved (i.e., one’s willingness to take on procedural tasks) [29].
Kelly et al. further categorized different qualities of personal effort that people value in social
interactions: (1) going out of one’s way for the recipient of their effort, (2) crafting for them, (3)
overcoming personal challenges for them, (4) devoting time for them, and (5) accounting for them
and their beliefs in communication with them [29]. While people can engage in these qualities
within existing communication channels (e.g., sending a personalized text message), few prior
researchers and social platform designers have intentionally designed for these qualities. We
still have limited understanding on both how to encourage meaningful, personal effort in digital
communication systems, and its subsequent effects on relationships. The present research aims to
address this and expand on the design space for effortful communication, exploring the potential
to integrate meaningful qualities of effort, specifically “crafting,” “devoting time,” and “accounting
for the recipient and their beliefs,” into communication technology.
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2.2

Supporting Personal Effort in the Digital Realm

Though HCI researchers have acknowledged the need for communication systems to incorporate
effort to improve and enhance relationships [33, 39, 46], few works have explored this space. In one
recent work, researchers created a physically effortful device to browse one’s Twitter feed – a hand
crank that one must turn to scroll. They found that with the manual scroll, people focused more
on the meaningfulness of the posts they read, while also becoming more aware of their Twitter
usage [51]. Although researchers built this project using a social platform, the user’s effort led to an
individual rather than an interpersonal outcome. Moreover, this research increased the procedural
effort, rather than the personal effort, of a task.
Effort explorations in direct interpersonal communication have primarily focused on text messaging. “Message Builder,” for example, is a text-based messaging app that encourages exchanging
increasingly long messages. However, the authors found that while effortfully written lengthy messages produced some meaningful interactions, participants were frustrated by the inconvenience
of the required procedural effort to access the system and read/write messages [31]. This work
highlights the need to balance design goals with users’ expectations when increasing procedural
effort in a task like text-based messaging. Other research examples in this space include “Lily” [32],
which encourages people to manually revise text messages based on lyrical inspirations, and “DearBoard” [19], where communication partners can collaboratively customize message keyboards,
though increasing meaningful effort was not the primary goal of either system.
Our research expands on text-based messaging to explore new modes and opportunities for
designing around personal effort in communication. In particular, we focus on taking an analog
task known to require a high level of personal effort, and make it less procedurally effortful. We
do this through Auggie, a playful system focused on the crafting quality of effort [29], engaging
people in effort through digitally handcrafting gifts. As opposed to “digital craftsmanship”, where
a craftsperson may use software to aid in the fabrication of a physical item [34], our use of
“digital handcrafting” refers to the process of investing personal effort to produce a digital giftlike experience for another person. In the present work, we use AR as the medium for digital
handcrafting.
We chose to focus on the effort conveyed by “crafting for others” as handicrafts are often perceived
as authentic and “made with love,” which contributes to their value and attractiveness [16, 17]. Love
and authenticity are key elements of interpersonal relationships [4]. Therefore, it is not surprising
that handcrafting something for another person contributes to relationship maintenance [43].
Moreover, gifting handicrafts has long been a key way to convey personal effort [54]. By investing
effort into creating something personal, the craft giver is often viewed as actively investing effort into
the relationship [43]. More uniquely, a handcrafted artifact highlights two layers of meaningfulness:
in the end product itself, and the process that the creator took to bring it to life [41]. For example,
when knitting a sweater, the creator may enjoy the process of picking out the yarn, measuring
the size, and finishing and wrapping up the gift as a whole experience that represents their effort
towards the relationship [43]. The final handcrafted product is imbued with love from the creator’s
hands, which personally and physically interacted with it [17].
In the present work, we investigate whether the meaningfulness of physically handcrafting for
others can effectively translate to the digital realm via an AR representation. We study how we
can encourage personal effort through handcrafting in a digital communication tool. We explore
digital handcrafting as a means to facilitate meaningful social interactions, and employ a qualitative
approach to understand its potential for encouraging effort through Auggie, a mobile application
for handcrafting AR experiences. By evaluating Auggie, we derive design implications for future
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researchers and practitioners to create digital systems that provoke personal effort to improve
interpersonal outcomes.
3

PRELIMINARY STUDY

To guide our design of an effortful digital communication system, we first sought to understand how
effort is currently conveyed online. Prior research has provided some evidence on how people invest
effort in their online interactions (e.g., carefully written text messages or social media posts) [29].
We expand on this work by surveying people more broadly to understand their perceptions of
effort on a wide range of digital platforms. We aimed to narrow in on characteristics of online effort
that could inform our design direction, such as the frequency at which people engage in it and its
current limitations. We use this preliminary study as a first step to define a set of design goals for
our system.
We conducted a survey with 70 participants who spoke fluent English using the online participant
pool Prolific1 . Participants were compensated through Prolific for completing the survey following
Prolific’s recommended compensation guideline2 . Participants were asked to describe the last time
they put in extra effort for someone else online (as a “sender” of effort), the last time someone else
put in extra effort for them (as a “receiver” of effort), and if there was anything they wished was
different about those situations. They were also asked about their relationship with the people they
mentioned, and how often they put in extra effort for them and vice versa. After removing extremely
short responses (e.g., one word answers for every question), we obtained 49 valid responses. The
remaining participants included 35 male, 13 female, and 1 non-binary person, with ages ranging
between 18 to 50 (M=25.02 and SD=7.29). 74% of participants identified as White, 10% as Hispanic,
Latino, or Spanish, 8% as Black or African American, 4% as Asian, and 4% as mixed or multi-racial
(self-described as White/Asian and Caucasian/African-American).
We analyzed responses to understand when, with whom, and how people engage in effortful
communication online and its current limitations. We open coded the responses according to the
effort qualities proposed by Kelly et al. [29], as well as the context (e.g., planned or unplanned)
and social goals (e.g., comfort, celebration, thinking of you). Two coders coded a subset of the data
independently until they reached 80% agreement, and then independently coded the rest of the
data. Participants most commonly reported effort conveyed between close friends (38.8%), followed
by spouse and significant others (20.4%), friends (20.4%), family members (10.2%), strangers online
(8.0%), and acquaintances (2.0%). The following insights from the survey guided the design of
Auggie:
Personalization is the most memorable type of effort. The most memorable effortful interactions
for both senders and receivers are those where the sender tailored the end product to the receiver’s
interest. This aligns with the “accounting for the recipient and their beliefs” quality of meaningful
effort described in prior work [29]. The most common forms for this were gifting, sharing memories,
and music. For gifting, senders bought gifts online (e.g., an online game, model kits) that they knew
the receiver would enjoy. Shared memories were strengthened by exchanging photos and videos
of such experiences. Senders would also put effort into personalizing music for the receiver. For
instance, one respondent said their friend sang their favorite song over a call to them to cheer them
up. Based on this finding, we conceptualize a system that allows for personal effort through high
levels of customization [42].
1 https://prolific.co/

2 https://researcher-help.prolific.co/hc/en-gb/articles/4407695146002-Prolific-s-payment-principles
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Effort is demonstrated day-to-day, not just on special, planned occasions. We found that most
effortful digital interactions occurred in everyday occasions (e.g., sending sentimental songs when
one party was thinking of the other), while only 30% and 15% of responses for effort conveyed and
received, respectively, were for special, planned occasions (e.g., sending a recorded video message
on a birthday). Based on this result, we believe that effortful communication should not only be
designed for special occasions, but also be applicable on day-to-day occasions. As such, we designed
the system to support versatile crafting, where people have the choice to craft simple (e.g., just
saying hi) or complex (e.g., elaborate stories) content that they can contextualize for different
occasions with images, audio, and animations.
Sense of presence is lacking in remote effort. Participants highlighted a deep desire to feel a
greater sense of presence from their remote partners. This aligns with prior literature on social
presence, or “the sense of being with another,” which is well-known to be missing in remote
communication [3]. Respondents remarked that they particularly appreciate the effort from remote
partners in attempting to be “present” through video chats, voice calls, or simply being available
on a digital platform (e.g., a participant noting a friend who was “with them” on a Discord call
for several hours to cheer them up). However, there is still a clear demand for an increased sense
of tangible presence in any form of remote communication. For example, the aforementioned
participant who described their friend singing to them over a call continued to say, “I would like
her to come to my place so I can hug her but she couldn’t cause we live in different cities.” To
address this, we incorporate AR in our system to make use of its immersive qualities and ability to
simulate physical presence [49], further described in Section 4.1.
Based on these findings, our research team underwent several rounds of brainstorming to
generate ideas for an effortful communication system. This involved each team member individually
presenting ideas, followed by group discussion and iteration, and finally narrowing down on specific
concepts that we felt best aligned with the design insights from our preliminary study and prior
work. We also built and user tested several low-fidelity prototypes to further develop our ideas. We
describe the final system design in the following section.
4

AUGGIE SYSTEM

Auggie is an iOS app that allows partners to send digitally handcrafted AR experiences (i.e.,
auggies) to each other in the form of an animated 3D bear. The bear character was inspired by
teddy bears, which are common gifts among close partners. The character also facilitates the
creation of expressive and embodied animation for shared narratives, which can increase feelings of
personalization and presence. This represents one implementation by which we can study the impact
of effort conveyed through an activity typically of high procedural effort (in this case handcrafting,
which usually require time, material costs, and skill) made more personal and approachable.
Senders can craft an AR experience by animating the 3D bear, as well as personalizing its outfit
and adding 3D drawings, background music, and voice notes. The bear then “travels” via an AR
paper airplane to its designated recipient, who can view the AR experience in their own physical
environment. The recipient can also view the sender’s “behind-the-scenes” creation process, which
is automatically compiled by the system.
4.1

Situating Auggie in the Physical World

Auggie integrates AR by enabling users to point their phone camera to a surface in their physical
environment to craft or view the 3D bear and other elements of the experience. We chose AR
as a medium for crafting for several reasons. First, creating and interacting with virtual objects
in AR could stimulate the sense of handcraftedness, since a user is personally and physically
, Vol. 1, No. 1, Article . Publication date: July 2022.

Auggie: Encouraging Effortful Communication through Handcrafted Digital Experiences

(a) Outfit

(b) Animation

(c) 3D Drawing

7

(d) Background Mu- (e) Voice note &
sic
Confirm

Fig. 2. Components of crafting personalized auggies. Users can personalize each component of an auggie by
selecting from a set of buttons on the bottom - (a) when outfit is selected, users can attach a picture to the
bear’s t-shirt by selecting from the image gallery or taking a photo; (b) when animation is selected, users
can author the animation of the bear or toggle the partner bear button to animate two bears together; (c)
users can create a 3D drawing by holding the pen button and moving the phone in the physical world; (d)
when music is selected, users can search and select a background music for the auggie; (e) while reviewing
the experience and before sending it, users can add a voice note by pressing the record button.

interacting [17] with an object that feels real [24, 36]. We also aim to make the handcrafted
digital experience more engaging using AR due to its unique and promising potential to facilitate
playfulness [11] and users’ creativity [62]. In addition, the physical and spatial affordances of
AR could enable a heightened sense of presence [49], which is often lacking in remote effortful
communication, as found in our preliminary study. By overlaying the virtual bear on users’ physical
environments, Auggie could provide a subjective sense of a partner “being present” in the experience,
where the bear represents the partner in one’s space. Finally, AR can enhance expressiveness by
enabling users to imagine and create experiences for each other that are otherwise not possible
in the physical world. The ability of AR to superimpose virtual information onto the physical
world has enabled experiences beyond the physical world such as storytelling [1], virtual structure
building [22], and museum touring [12]. We aim to leverage the expressiveness and versatility of
AR experiences to enable high levels of personalization in Auggie, which our preliminary study
suggests is the most memorable type of effort. Altogether, we introduce a unique avenue for
handcrafted digital experiences.
4.2

Crafting Personalized Auggies

Our survey results and prior work both indicate that people value effort in personalization, such as
of gifts, photos, and music. Auggie encourages users to engage in such effortful communication
through crafting personalized AR experiences (or auggies) for another person, as if creating a gift.
To support different occasions and desired levels of effort, users can personalize the experience as
much or as little as they would like, where they could even send “blank” auggies that simply show
the bear. The personalization process consists of five components: outfit, animation, 3D drawing,
background music, and voice note (as seen in Fig. 2).
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4.2.1 Outfit, music, and voice note. Our preliminary study revealed that people appreciated the
effort made to curate photos and hand select music for them. On Auggie, users can select from
the photo gallery or take a photo (Fig. 2a) to personalize the bear’s outfit. Selecting from existing
photos allows users to engage in digital handcrafting with shared memories or shared interests
(e.g., inside jokes). Taking a photo can also draw a connection between the digital and physical
worlds, allowing users to integrate elements from the physical into the digital world and potentially
feel more present with each other [58], further addressing concerns described in the preliminary
study. Users can also set the mood of the experience by selecting background music from the
iTunes music library (Fig. 2d). In addition to adding existing songs, users can attach a voice note to
incorporate more personal and expressive audio (Fig. 2e). We included these audio options based on
our preliminary study results and prior work, which shows that music influences positive emotion,
engagement, and relationships [10].
4.2.2 Animation. We included animation to enable a wide range of expressions (e.g., waving,
sad, jumping) while fostering a sense of handcraftedness. Animations and animated images are
frequently used in the digital communication for storytelling and self-expression through the forms
of GIFs, emojis, and memes [20]. These formats not only facilitate shared expressions and address
the lack of facial and vocal exchanges in text-based communication channels, but also serve as
important strategies to support connectedness and relationship building [25, 56]. Users animate
the 3D bear’s joints by dragging three circles on the screen corresponding to the bear’s spine, left
arm, and right arm (Fig. 2b). Users can also make the bear jump using a single finger vertical swipe,
and rotate the bear using a single finger horizontal swipe. The bear can also walk in the physical
environment, moving when a user taps on a destination on the phone screen. To further increase
perceptions of presence, we also included a feature where users can toggle the appearance of a
partner or companion bear, whose actions are synchronized with the main bear when they are in
close proximity, enabling effects like dancing or hugging.
In other digital animation tools like Autodesk Maya and Cinema 4D, animation is an investment
of time and procedural effort in many aspects, such as learning how to model 3D objects, encode
3D movements, and set up lighting effects. Comparatively, our system has a small set of intuitive
controls, aiming to reduce the amount of procedural effort required to produce aesthetically pleasing
digital animations. At the same time, users are able to create animations that are more complex
and personal compared to selecting from a fixed library of generic emojis or animated stickers. By
creating animations from scratch in their physical environment, users can invest and communicate
effort that feels handcrafted and personal.
4.2.3 3D drawing. Drawing is known to be an expressive way of creating personal and unique
experiences in AR, such as for performances [48] and storytelling [38]. In Auggie, users can press
the draw button and move the phone freely in their physical space to create 3D drawings (Fig. 2c).
We incorporate this feature to allow further personalization as well as the ability to interact with
the physical space. This feature also enables users to create virtual props (e.g., a hat for the bear) as
part of the handcrafted AR experience.
4.3

Sending and Receiving Auggies

After crafting a personalized auggie and before sending it, users may review the whole experience.
To send an auggie, users press the “confirm” button (as seen in Fig. 2e) and view the bear climbing
on a paper airplane in AR (see Fig. 3a). Users then need to blow wind into the phone’s microphone
for the paper plane to take off (see Fig. 4). When receiving an auggie, users can point the rear
camera to a window or mid-air, and the paper airplane will fly into view. Users can then guide the
airplane to land by guiding the camera to a surface. The auggie is then presented in the receiver’s
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Fig. 3. Sending and receiving auggies: (a) after confirming, users can blow wind to the microphone to send
off the bear and see the real-time audio wave; (b) receivers can view the auggie in AR and see available
“behind-the-scenes” videos through the top buttons; (c) receivers can also click on one of the four categories
(outfit, animation, drawing, and music) from the top buttons and see a screen recording pop-up of the sender’s
creation process for the selected category; (d) Received auggies are saved in an inbox for users to rewatch.

physical environment (see Fig. 3b). All the received auggies are saved on the phone and can be
rewatched at any time through Auggie’s inbox feature (see Fig. 3d).
Prior work highlights the importance of incorporating analog approaches to gifting. In particular, “wrapping” a gift in a physical object and mimicking the unwrapping ritual can harbor a
sense of physical presence [37]. Therefore, we intentionally incorporated interactions and visual
representations similar to the physical world (i.e., blowing wind to make a paper plane fly, guiding
its landing) into the sending and receiving process (see Fig. 4).

Fig. 4. To send an auggie, users blow wind at their phone, which triggers an AR paper plane to fly into the
distance, carrying a bear over to their partner.

4.3.1 “Behind-the-scenes” videos. The perception of the effort one puts into a relationship is
essential in determining the satisfaction that one has towards the relationship [54]. Additionally,
demonstrating the creation process of a handmade gift and sending it alongside the gift itself can
allow receivers to interpret the story behind the gift and increase meaningfulness [47].
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However, the effort put into crafting a digital artifact may not be easily deduced from the output.
For example, a person may go through a lengthy process of trial-and-error to craft the artifact,
which is lost in the final result. Prior work has thus explored several design concepts around
revealing effort, centered primarily on text communication, and shown that information about
effort can foster reflection and appreciation [29, 30]. To reveal effort in the realm of AR handcrafting,
Auggie screen records the sender’s “behind-the-scenes” creation process and automatically creates
a timeline consisting of four videos (corresponding to outfit, music, animation, and drawing) that
document the sender’s effort (see Fig. 3c). We chose to reveal effort through screen recordings
since prior work has shown that replaying creation processes can demonstrate authenticity behind
effort (i.e., whether the effort is invested willfully by the sender). That is, recordings can provide
details behind effort such as pauses, which can help receivers “think what senders are thinking”
and feel closer to them [30]. For privacy, we blur out aspects of the “behind-the-scenes” video that
are external to the Auggie app, such as photos in a user’s gallery that may appear during the outfit
selection process.
4.4

Implementation

Auggie is implemented using SwiftUI3 , RealityKit4 , and ARKit5 . Messages are sent and received
through HTTP requests and stored on an AWS6 server. Each message consists of six components:
animation, 3D drawing, images, videos, music, and audio. Animation is encoded using transforms
of the auggie bear’s skeleton on a frame-to-frame basis. 3D drawing is encoded using positions
of spheres generated in each frame. Images, videos, music, and audio are encoded in binary and
uploaded to the server. To replay a message on the receiver’s end, the system downloads and
decodes each component.
5

METHODS

We conducted a field study with 30 participants (15 pairs) who used Auggie for two weeks. We
interviewed participants at the middle and end of the study in order to understand the details of
their experience using Auggie.
5.1 Participants
We recruited participants from a technology company and four universities in the United States
through Slack posts and e-mails. Each participant was asked to select a partner with whom they are
close but not currently cohabiting. We chose this population in order to investigate circumstances
in which digital communication plays an essential role. By disallowing cohabiting participants,
we focus on participants whose main method of communication is digital and reduce the impact
that in-person interactions might have between the pairs. We recruited 50 participants (25 pairs);
however, 10 pairs were removed from the study in the first week due to failing to meet the minimum
study requirements (e.g., cohabitation status, not showing up to interview sessions, and technical
issues such as incompatible iOS versions). This left us 15 pairs of participants in total (n=30). Table
1 shows the demographic information of participants. We compensated each participant with $25
Amazon gift cards at the middle and end of the study, for a total of $50 worth of gift cards.

3 https://developer.apple.com/documentation/swiftui/

4 https://developer.apple.com/documentation/realitykit/
5 https://developer.apple.com/documentation/arkit
6 https://aws.amazon.com/
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Table 1. Participant Demographics
Pair IDs Gender Age

Occupations

1a
2a
3a
4a
5a
6a
7a
8a
9a
10a
11a
12a
13a
14a
15a

Student
Student Friend
Software Engineer
Student Friend
Research Intern
Planning Manager Significant Other
Marketing Manager Account Director Friend
Product Manager
Property Manager Sibling
Student
Product Manager Significant Other
UX Architect
Student Friend
Student
Data Engineer Friend
Student
Pharmacist Sibling
Student
Bather Friend
UX Lead
Technical Lead Friend
Student
Student Significant Other
Software Engineer
Equity Analyst Friend
Student
Student Sibling
Software Engineer
Student Sibling

1b
2b
3b
4b
5b
6b
7b
8b
9b
10b
11b
12b
13b
14b
15b

M
F
F
F
M
F
F
F
M
F
F
F
F
F
F

M
F
M
F
F
M
F
F
M
F
F
M
F
F
F

21
22
25
33
33
26
24
25
30
23
22
20
22
26
25

20
22
25
30
28
28
24
25
26
24
22
20
22
20
20

Relationship

Location
Canada Canada
US
US
US
China
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
India
US
US

5.2 Procedure
Participants first joined an hour-long onboarding session over Google Meet to receive study instructions. Prior to this session, they also completed a short entry survey about their background and
relationship with their Auggie partner. During the onboarding, participants were first introduced
to the study and were informed of all the data that would be collected during the study. They were
also informed that participation was voluntary and that they could drop out at any time without
repercussion. All participants signed an informed consent. After obtaining consent, a member of
the study team then introduced Auggie’s functionalities and guided the participants through the
process of creating an auggie. They ensured that participants understood how to use the application
and were able to send and receive auggies during the onboarding session.
During the two-week study, the participants were asked to send at least one auggie to their
partner daily. This instruction was not a strict requirement, but rather a means to encourage
participants to send auggies to each other. All participants were compensated fully regardless of the
number of auggies they sent, and were only excluded from our analyses in extreme cases (e.g., only
sending one default auggie with no changes). While more freely using the app could potentially
reveal how it fits naturally into participants’ lifestyles, we encouraged minimal usage to ensure
enough engagement during the study to inform our understanding of participants’ experiences
with the app.
To understand participants’ experiences, we asked participants to complete brief daily surveys
and two semi-structured interviews during the study. The daily surveys included open-ended
questions about the auggies that they sent and received, their perceptions of effort using Auggie,
and any technical issues they faced (see supplementary materials). We asked participants to fill
out a minimum of three surveys per week. After the first week, the participants completed a
30-60 min semi-structured mid-study interview over Google Meet, which included questions about
participants’ experiences creating and receiving auggies, their perceptions of effort and AR while
using Auggie, and comparisons between Auggie and other communication tools that they used
(see supplementary material). The interviews were also used to clarify and follow-up on responses
to their daily surveys for more detail. At the conclusion of the study, participants were offboarded
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Table 2. Auggie Usage Data
Pair IDs # of Auggies # of Animation # of Voicenote # of Drawing # of Outfit* # of Music
1a, 1b
2a, 2b
3a, 3b
4a, 4b
5a, 5b
6a, 6b
7a, 7b
8a, 8b
9a, 9b
10a, 10b
11a, 11b
12a, 12b
13a, 13b
14a, 14b
15a, 15b
Mean
SD**

8, 8
8, 6
16, 17
12, 8
8, 11
6, 8
7, 9
14, 13
13, 7
17, 15
17, 3
11, 16
21, 25
8, 8
7, 10

8, 7
8, 6
11, 8
11, 8
6, 10
6, 8
7, 8
14, 11
9, 7
17, 12
15, 3
10, 16
20, 25
6, 4
7, 10

8, 5
4, 6
11, 17
9, 5
6, 4
6, 4
3, 9
5, 10
8, 1
12, 15
13, 3
1, 0
5, 9
0, 2
7, 4

7, 0
1, 0
5, 2
8, 3
1, 3
3, 2
0, 3
6, 5
4, 3
17, 14
4, 1
8, 16
5, 6
4, 5
2, 9

7, 5
0, 0
2, 11
3, 1
1, 4
4, 3
2, 1
2, 5
2, 0
16, 13
2, 1
4, 7
3, 0
2, 4
4, 9

5, 3
0, 0
0, 1
7, 5
0, 0
1, 1
1, 0
0, 2
0, 0
3, 2
6, 0
6, 4
5, 1
3, 3
1, 3

11.2
5.0

9.9
4.8

6.4
4.3

4.9
4.4

3.9
3.9

2.1
2.2

* Outfit: t-shirt image.
** SD: standard deviation.

and completed an exit interview and survey, which were similar to the mid-study interview (with
additional questions about any changes in their usage and perceptions of Auggie) and entry survey,
respectively. Throughout the study, we also recorded each user interaction in Auggie with the
corresponding user id, timestamp, and interaction event to track their overall usage of Auggie. Our
study proposal and protocol were reviewed internally by a panel consisting of independent privacy
engineering and legal teams to ensure that the subject matter and approach complied with ethical
standards and that participants’ data was processed appropriately.
5.3

Data Analysis

We analyzed users’ behavioral data and the transcriptions of the mid-study and exit interviews. For
the behavioral data, we parsed and cleaned the system event data and the message content from
the server, forming descriptive results of the usage of Auggie. For the qualitative analysis of the
interview data, we took a grounded theory approach [55]. Two researchers first performed opencoding on three randomly selected participants’ transcripts, identifying and labeling similarities
across participants’ experiences with Auggie in order to develop a codebook. Three researchers
then refined the codebook on another subset of participant transcripts, individually coding the same
transcripts. The researchers validated the codebook on two additional participants’ transcripts,
meeting frequently to discuss disagreements. After achieving high inter-rater reliability, with a
Krippendorff’s 𝛼 above 0.8, they divided and coded the rest of the transcripts in parallel. Finally,
we performed axial coding to group related codes into themes according to our research questions,
which we refined during the paper writing process.
6

RESULTS

Participants’ experiences using Auggie during the study suggest that they indeed engaged in effort
while crafting animated AR experiences for their partner. As Table 2 shows, participants sent an
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average of 11.2 auggies, with animations as the most frequently used component (10/11 auggies on
average), but the number of auggies sent varied widely across participants. Based on the interviews,
this was partly due to different perceptions of Auggie usage scenarios, where some participants
perceived everyday usage while others preferred it for special occassions. For instance, P13b, who
sent 25 auggies in total, described Auggie as “similar to Messenger or Snapchat where we’re just
sending little bits of our updates every day.” On the other hand, P11b sent 3 auggies in total, and
described using it for special occasions “like a birthday or an anniversary,” rather than daily, viewing
Auggie as “mostly about creating something new” and not “sharing anything about [themselves].”
Additionally, in line with our design motivations, we found that participants perceived how
much effort their partners put into crafting through “behind-the-scenes” videos. As one participant
pointed out, with this feature, “you know where this person is...you could kind of see if they put
effort into making these auggies or if they didn’t” (P6b).
In the following subsections, we provide more detailed insights into the participants’ usage and
perceptions of Auggie. We center our findings around two major themes: 1) how digital handcrafting
encouraged people to engage in effortful communication, and 2) the effects of handcrafting in the
digital space.
6.1

Encouraging Effort through Handcrafted Digital Experiences

Overall, our results suggest that the design of Auggie encouraged effort by promoting a sense of
agency, creating the feeling of gift-giving, and enabling digital storytelling experiences through
the process of crafting auggies. Participants felt they had control over the creation process, which
encouraged them to invest effort into crafting unique personal experiences for their partner as if it
was a gift. Participants also highlighted the ability to craft stories that allowed them to express
themselves beyond the possibilities of the physical world.
6.1.1 Agency over handcrafting encouraged effort. Agency refers to the awareness and control over
one’s action [59]. Participants reported having agency over crafting their auggies. The design of
Auggie provided participants with a variety of crafting options such as animation to orchestrate a
story, 3D drawing to embellish the environment, music to set the mood, and voice note to express
themselves. These elements together provided wide control over what the final experience would
look like and further enabled users to craft experiences that feel personal:
“It’s a lot more personal compared to all the other apps that are out there, especially because you control the bear and because you’re able to modify all of its
functions and all the other features. It’s basically, you create it.” -P2b
In addition, participants’ agency over auggies evoked a sense of accomplishment and ownership.
More specifically, participants felt proud of themselves after investing effort and using creativity in
the crafting process, especially given that many of them did not have artistic backgrounds. Through
this process, they could feel like creators, and the experiences they created belonged to them:
“I’m not an artist at heart or anything like that, so drawing a 3D flower and
having it visibly come off as that was really interesting to see. I was really proud
of that to the point I took screenshots myself of it when I finished because I was
really proud of it.” -P10a
“I think it’s just that you have this idea in mind and you pretty much just bring
it into a world by either making the bear do something or by drawing it. It
really brings your thoughts into the real world. I think that that’s also a very big
component and what makes it meaningful is that you created it, so really, it is
yours.” -P12b
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With the benefits of agency, the digital handcrafting process became meaningful to participants,
and sparked joy in the process of creating for someone else. As such, participants became more
willing to invest effort into creation:
“I think the most meaningful part was when I saw it come together as it was
loading in for me to send to my partner. That was the part where I realized that I
had created every single bit of that message...the drawing and the shirt and that
storyline, I created without my own knowledge. That was really meaningful to
me because I’m not outwardly a creative person. I found that in this app, I was
able to explore those features a little more and find some joy in what I created,
even if it wasn’t perfect.” -P10a
6.1.2 Treating the craft as a gift encouraged effort. Many participants treated a crafted auggie like
a gift or a hand-drawn or handwritten card. In particular, participants drew from the agency they
had over handcrafting to treat the craft like a gift. Since they were given several crafting options,
they described the process as similar to spending effort in preparing a gift or a gifting a card to
their partner.
“I feel like it’s like you want to make a gift. Auggie is like you’re trying to create
something. Because the bear is like a small board, and you’re trying to add image,
motions, some actions, musics, voice message, so it’s like you’re trying to create
something... It’s like when you create something, you will take more effort to do
that... to send something that’s very caring for them.” -P8b
Participants also described the process of sending their auggies to their partner as a special
experience, where blowing on the AR airplane felt like taking a “moment” of care:
“I think of when you’re sending it off there’s a really the intentional blow into
your microphone. You send off a little bear, a little airplane. It’s like, ‘Oh yes, it’s
come all the way to me.’ It’s a lot different than this is a text message it’s going
to loop like right across the wireless networks and everything like that. You got
a little considerate moment. That’s like, ‘Oh yes, I’m sending off the little thing.
Goodbye.”’ -P12a
Participant’s perceptions of auggies as a gift were further reinforced by their experiences receiving
auggies from their partner. Participants reported feeling a sense of anticipation and gratitude when
receiving an auggie, similar to feelings they would have when receiving a gift or card in real life.
For example, one participant talked about the excitement of not knowing what the auggie would
bring, comparing the process of viewing it to unwrapping a gift:
“...really just seeing the little story unfold. My partner doesn’t talk to me before I
view it to say, this is what I said or anything. Obviously, it’s a surprise when [I
watch] it. This also goes into gift-giving, it’s almost like unwrapping a present.
It’s a little bit of suspense and seeing like, oh, what’s going to happen here?” -P12b
Participants also described feeling of gratitude when receiving auggies, similar to receiving a
gift, due to the effort they perceived was involved in crafting it:
“I feel like there’s a lot of similarities [between an Auggie and a real-life gift].
I feel like one of the biggest ones is whenever I receive a gift, I feel like a little
bit grateful, that bit of gratitude because you think to yourself like, ‘Oh, man.’
The person who’s giving you a gift or whatever, they’ve put in a lot of work into
it.” -P12a
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Finally, prior work has found that the motivations of gift-giving include not only social norms
such as birthdays, but also altruism (e.g. showing comfort) [61]. Aligned with this work, we found
that participants felt encouraged to invest effort into crafting auggies like gifts for not only planned
occasions, such as birthdays, but also day-to-day occasions, such as providing emotional support
to their partner:
“As well as it allows for a fun personalized message, which could be used in
that gifting aspect because you could use this incentives to create a personalized
Happy Birthday to someone that you might not see all the time or be able to
express some emotion a little more directly and more personable than via social
media.” -P10a
“Both of us are actually sick at the moment so she stayed home the other day, so
that’s when I sent that [auggie]. I know that that had made her laugh, to see it
jumping around and moving so quickly. I know that it was nice for her to hear
that I missed her even though she was sick.” -P10b
6.1.3 Crafting stories beyond physical limits encouraged effort. Participants were also motivated
to invest effort due to the ability to create stories beyond their physical limits. As mentioned in
the previous section, the design of Auggie provides a set of crafting tools that opens up creative
possibilities. Some participants saw the virtual bear character as a representation of themselves
that they could equip with new abilities or actions that would be physically difficult for them to
achieve in real life. With the new capabilities, participants were encouraged to tell imaginary or
past stories. For example, one participant described an auggie that they created for their friend,
where they animated the bear to go out into the rain when they could not:
“...my friend just moved from [my city] to another city and it is raining. I [made
the] auggie, I [recorded the environment] outside of my window and I made the
bear walk around the grass and I [recorded] a video and sent it... I can’t go out
there if it is raining but the bear can... If I want to jump [on the table], I can’t
jump on the table but the bear can jump on the table.” -P8a
In addition to physically difficult experiences, participants felt encouraged to invest effort since
they could express themselves in new ways that they might not feel comfortable doing in real life.
For example, one participant created an auggie in which the bear banged its head against a wall to
show that they were cringing after a meeting:
“It could be comic relief, and it’s easier to convey the head banging against a wall
with the bear instead of me doing that because it will look strange if I show a
video of myself doing that.” -P2b
Lastly, by blending virtual content with the physical environment, AR offered a sense of embodiment and situatedness, such that participants felt that the virtual content actually exists within
the physical world and could interact with the environment in an unconventional way. Such
interactions triggered serendipitous experiences that motivated them to invest effort in order to
tell a unique story:
“I went to the kitchen, and we [have a] cast iron, so we don’t move it very often.
It was just sitting on the stove, and I pointed the camera at it, it takes a second,
and the [bear] rendered, and it just rendered it directly standing in the pan and I
started laughing. I was like, ‘I’m just–great, I’m going to send this, this is hilarious,
it’s just standing in my pan.’ Yes, so, I drew a heart, I was laughing, I was like, I
swear I’m not cooking the auggie...was like my audio note that went with it. It
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was just funny. Again, it was that real interaction with the environment I think
is what made it special.” -P5a
This potential for unexpected and physically impossible interactions with the physical environment (e.g., a bear standing on a pan) can trigger users to invest more effort into creating a whole
story and providing context around that interaction, such as adding 3D drawing and voicenotes
while expressing their surprise and joy.
6.1.4 Limits of expressiveness and creativity support discouraged effort. While the design of Auggie
encouraged effort through its gift-like and storytelling crafting process, some participants reported
their unwillingness to invest effort with Auggie due to limitations in its expressiveness for certain
contexts. For example, one participant commented that Auggie is not suitable for serious situations:
“My friend was going through some family stuff the last two weeks. Her dad was
in the hospital, so that’s more of a serious and emotional topic. It didn’t feel very
personal or sensitive to send my communications about that with her through
Auggie, mainly probably because it feels, although Auggie’s an extension of me,
its like coming from an AR bear versus me personally” -P4a
In this case, crafting with our tool could be inappropriate and undesirable to users, where a
different level of personal communication may be necessary. In addition, our system can only send
the virtual bear character in AR, excluding any physical objects from the sender’s environment.
This design discouraged some participants from investing effort into crafting as they were unable
to accomplish the expressions they wanted with their surrounding objects, which they felt were
essential to creating personal stories. For example, one participant described her frustration with
the inability for the bear to interact with their household objects or her cat:
“I would like [to] dance the little bear around my wineglass or have the bear
petting my cat but the cat or the wineglass doesn’t really go to her [experience]. I’m having the bear do these funny things, but she’s not seeing it in my
environment.” -P4b
Finally, several participants faced eventual creativity blocks in the crafting process. This discouraged effort as participants did not know what to create. For example, one participant reported
having a difficult time coming up with ideas for an auggie, heightened by their static physical
environment over the course of the study:
“I think my problem was I ran out of ideas and I’ve also ran out of new scenery...I
think if I had new scenery, it’d give me more ideas how to use it, but I’m mostly
just sitting in front of my desk every single day so as a result, my auggies, I just
haven’t gotten any new inspiration.” -P1b
6.2

The effects of digital handcrafting

We also sought to understand how the effort encouraged through digital handcrafting might affect
participants’ perceptions of the experience (both as a sender and receiver) and connections with
their partner. We found that the design of Auggie had the potential to influence more authentic
social connection between partners that felt effortful yet lightweight. Participants also reported
feelings of social support and presence through handcrafted digital experiences. We describe these
in detail below.
6.2.1 Personal and authentic connection. Our results suggest that effort through digital handcrafting
can connect people in more personal and authentic ways, specifically by reflecting the creator’s
personal expressions. In Auggie, the bear’s animations and recorded audio felt especially personal,
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because the creator’s postural and auditory characteristics were embodied in the bear. As previously
mentioned, participants often viewed the bear as representative of themselves; thus, they could
animate it to express their internal feelings or simulate their actions. One participant compared
this process to existing social platforms:
“There is a lot of toxicity found in social media, and this false portrayal of people’s
lives sometimes. With Auggie, I think that removes those from the equation, and
actually allows you to just be yourself by creating what you want to or creating
something for your partner that will be meaningful, without feeling the pressure
of society to do something a certain way or make it look a certain way or anything
like that. You can just purely have fun with it and enjoy your time using it without
those pressures present.... No auggie will be like another auggie. Whereas there
are Snapchat filters where it will make you look like someone that you’ve never
met. With this, you really get to just be yourself and have fun with it.” -P10a
Some also described Auggie’s potential for inside jokes and comic relief (P2a, P12a), enabling
expressions that are comfortably authentic representations of themselves. For example, one participant created an animation of the bear leaving work and walking out of the lab, as if it was
themselves:
“The benefit that I really like is the movement of auggies, which is a personified
version of you. It shows your partner or whoever you’re sending it to what
you’re doing. It already feels a little bit more personal [than other communication
tools].” -P2b
6.2.2 Lightweight connection. We found that participants viewed their communication through
digital handcrafting as low-stress and low-urgency due to its resemblance to a letter, greeting
card, or postcard (as described in section 6.1.2). Similar to receiving letters and cards in real life,
receiving an auggie is exciting and meaningful, but does not require an immediate response through
Auggie or other communication means (e.g., text, phone call). Aligned with this, 70% of participants
reported in their surveys that they did not expect an immediate response from their partner for
the auggies they sent. Therefore, despite the effort necessary to create auggies, the asynchronicity
of the handcrafting experience made it feel lightweight, an informal and playful way to convey
something interesting or spontaneously show “I’m thinking of you.”
“I guess it’s just the fact that I’m thinking about a lot throughout the day and
they’re very small, not very important thoughts, they’re random thoughts or
information that I read about online. Just these very small things that maybe are
not important enough to save for later to discuss or stuff can be shown through
this Auggie since they’re a really quick and low commitment.” -P11a
This shows that the feeling of lightweight and low commitment resulted in a casual way of using
our system, similar to a conversation starter. This approach demonstrates further resemblance
to how a postcard is used in communication: effortful in the creation and sending process yet
lightweight enough to serve as a catalyst to deeper conversations. For P11a, they were able to
express random thoughts such as a song that got stuck in their head or a meme they saw online
that they wanted to share with their partner, using tools such as Auggie’s music and customizable
outfit features. While participants could have expressed these ideas through other communication
means, such as messaging apps, P3b commented on the value of crafting them through Auggie:
“[Auggie] may be more like a postcard. [It’s] not quite an instant message. When
you sign it, your partner may check it after a while and your message in Auggie
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is quite vivid, not like other instant communicate [sic] apps like WeChat or
Facebook or something.” -P3b
This aspect of Auggie’s design consequently lead some participants to feel closer to each other
at the end of the study. For example, one participant expressed a greater appreciation between her
and her partner because of these lightweight “conversation starters” (P2b):
“We’ve been getting closer... I definitely felt like she appreciates our time more
or our interactions more and I do too... I think it does add something to our
relationship in an interesting sense. We’ve gotten to talk a lot more because of
it.” -P2b
6.2.3 Feelings of presence. Participants felt that the situatedness of handcrafting in AR and inclusion
of the partner bear character helped enable a sense of presence. Similar to how participants viewed
the bear as a self-representation, participants viewed the partner bear as a representation for their
partner. By superimposing the virtual representations of participants into their partner’s physical
world, the design of Auggie helped create a feeling of “being there”:
“To me, it’s the idea of putting some avatar of yourself for the recipient in the
scene. You know a good analogy is when you want to be with your friends but
one of them is missing and you take a group photo and you hold up your hand
and then you’re like, ‘You should be here, your head should be where my hand
is.’ It’s like that. To me, it’s sort of that idea. It’s like some sense of you should
be here, you would enjoy this or like – yes, that’s really what it resonates as for
me... you make them dance or move around together, or you try to make them
hug or something... that’s where it gives me that connection of like my sister and
I were sitting together in person somewhere....” -P5a
This highlights how the bear character could be used as a proxy for the recipient, enabling
creators to incorporate their partners in the stories they were creating. This included scenarios
where the bear representations of both people could interact with each together, thus contributing
to feelings of togetherness. At the same time, this feeling of presence can have an emotional and
social impact, which helped participants feel closer:
“One thing [about Auggie] was since we stay far apart, it is easier to connect. I
feel like I’m right there with her, so it’s kind of give me the warmth or– When I
miss her, it’s like I’m right there with her. It’s kind of an intimate or warm feeling
that I get from that. That is what I feel like.” -P14b
7

DISCUSSION

Our results demonstrate that the design of Auggie offers a sense of handcraftedness that encourages
digital effort, and subsequently has the potential to encourage feelings of personal connection and
presence. At the same time, our findings suggest that effortful communication should be carefully
designed, as effort in the wrong contexts could lead it to become meaningless and undesirable.
As prior research has pointed out, effort is widely understood as a desirable concept in interpersonal relationships, as it is interpreted as a sign of mutual affection and care [5]. However,
personal effort invested in communicating within these relationships is frequently entangled with
the concept of procedural effort, referring to the work required to operate an interactive system
[42]. This nuance can be lost in the design of communication systems, where any effort is systematically perceived as difficult to use, negative, and thus minimized in a system [14]. Message Builder,
for example, involves both personal and procedural effort in accessing and writing lengthy text
messages, but some users perceived the system as demanding and inconvenient [31].
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In comparison, our approach attempts to provoke effort in a digital context by making the
highly personal effort task of handcrafting less procedurally effortful. Our findings showed that
the experience of using Auggie was indeed perceived as effortful on a personal level, and, despite
investments in time and experimentation, still described as lightweight and approachable on
a procedural level. The results suggest that designers can leverage playfulness, flexibility, and
asynchronicity to integrate effort into communication for greater social connection.
Based on the concept of procedural and personal effort, we highlight the opportunities and
challenges of effortful communication over technology, and discuss design recommendations drawn
from our results. We focus our discussions on these two types of effort within social communication
systems: on the procedural side, making effort approachable by reducing the barrier of interacting
with the system; and on the personal side, making effort meaningful through creating unique and
personal content and expressions for communication.
7.1

Designing for approachable effort

While prior work suggests that procedural effort can be valuable when conveying personal commitment [29], excessive procedural effort can have significant impact on a user’s motivation to
interact with a system [31, 51]. Based on our findings, we discuss implications for design that can
make effort more approachable to people, focused on reducing procedural barriers associated with
interacting with a digital communication system.
7.1.1 Masking the heaviness of effort with playfulness. Excessive procedural effort can have an
innate sense of heaviness or undesirability [42]. We found that the design of Auggie’s effortful
experience, including playful animations and engaging visuals, helped make the procedural aspects
of crafting (i.e., the step-by-step of putting the craft together) fun and enjoyable. This demonstrates how playful design can distract people from the potential tedium of required effort with
a joyful, more lightweight experience. This aligns with game design research, where designers
who aim to change perceptions or teach about conventionally “heavy” or “boring” topics, like
unconscious biases or cybersecurity, face resistance from users. To solve this, researchers have
created interventions that use playful content, such as entertaining storylines or cute imagery, to
distract from the heaviness of the topic [9, 28]. We suggest that future researchers and practitioners
exploring effortful communication integrate playfulness alongside effort to reduce the barriers of
undesirable procedural work. For example, future effortful communication systems might employ
similar storylines to generate or deliver the content being communicated (e.g., through whimisical
characters or objects), or utilize “gamification” attributes such as stickers or reward systems based
on effort. At the same time, we highlight the importance of carefully designing such playful features
so as not to take away from intrinsic, personal motivations behind effort.
7.1.2 Lowering the skill required to generate content. Communication inherently involves the
generation of content to be communicated, a process that could involve a lot of skill depending
on the content or background of the sender. Moreover, handcrafting that content (e.g., creating
it from scratch) can feel more personal [16, 17], but require greater expertise (e.g., in drawing
or animation). In our research, we aimed to reduce the barrier of entry to content creation by
providing a small and compact set of intuitive creation tools, and found that even people who
self-described as non-artistic were able to create experiences that were personal, relatively complex,
and aesthetically pleasing. This demonstrates the benefits of designing simplified, more widely
accessible tools that can create sophisticated personal content for effortful communication.
Future work might also draw inspiration from past research has that has investigated how
to lower the barrier for creating communication content, particularly involving system support.
For instance, the “Lily” system makes lyrical recommendations to support people in expressing
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affection [32]. For artistic content, researchers have developed systems that can generate digital
outlines to guide novices in drawing [8], or correct imperfections in drawings [26]. At the same
time, polished content could feel less “handcrafted” or personal if the system has a high degree of
control over the output compared to the user, replacing the user’s efforts [27, 45]. Future research
should further explore the appropriate balance for system support versus user agency that can
lower barriers to content creation while retaining authenticity.
7.1.3 Reducing pressure with asynchronicity. The asynchronous design of Auggie helped reduce the
pressure to communicate on both the sender’s and receiver’s side. As suggested by prior work [31],
asynchronicity can ensure that a sender has sufficient time to invest effort in their communication.
Compared to a more synchronous exchange, such as a back-and-forth conversation, participants
could take the time to carefully craft an experience for their partner. Similarly, on the receiver’s end,
participants naturally related receiving auggies to receiving a greeting card, i.e., something that
one can treasure and keep but not necessarily respond to immediately. Consequently, the crafted
content can become a precious moment to be treasured, rather than hogging on one’s mental
capacity. Thus, future researchers and practitioners might consider optimizing for asynchronicity,
where people have time to craft and reflect on the content of their communication. For example, this
could include an asynchronous co-creation process, where people can collaboratively craft content
based on their own time and reflect on each others’ additions to the craft, or virtual “mailbox”
spaces that people can join at any time and create content to leave behind for others.
7.2

Creating meaning in effort

In this section, we highlight design implications for heightening meaningful personal effort in
communication, which, as our results suggest, has the potential to facilitate feelings of connection
and presence. In particular, we focus on characteristics that can help frame communication as a
gifting experience. From our study, participants described finding auggies meaningfully effortful
because they felt like gifts. Interestingly, this is distinct from prior work suggesting that digital gifts
lack specific elements that make physical gifts more meaningful in comparison [37]. Building on
this work, our results suggest that the design of Auggie incorporated key attributes and rituals of
gifting that can build meaningfulness, such as personalization, “physical” wrapping and exchange,
and visible effort [37]. We detail three potential design directions along these dimensions.
7.2.1 Providing channels for personalization. Spence suggests that efforts to personalize a gift and
create shared memories can provide a sense of inalienability, or the sense that the “spirit” of the
gift giver remains with the gift even after it’s sent, making it unique from simply shared content in
communication [52]. Our study suggests that a variety of creation channels that act as a scaffold to
guide effort [31] can help to achieve personalization. The variety of channels allows the participants
to create personalized communication content for the recipient that feel less like a “message” and
more like a story through combinations of different elements, such as characters, animations to
represent actions, drawings for props, and background music for mood.
We encourage future researchers and designers to consider a range of effortful “building blocks,”
where people can invest effort into assembling content that is unique and personal for someone
else. For example, in the context of social media, Snapchat and Instagram emulate this by providing
the function for the users to add in stickers, text, sound, and filters to the photos they share. For text
messaging applications, this personalization could happen in not only the content of the message,
such as through kinetic typography or font options, but also the application background, message
bubbles, and sticker options, and keyboards [20, 21]. Going beyond communication applications
that use 2D content (e.g. images and texts), future work can also explore possible channels of
personalizing 3D content (e.g. 3D scenes and characters) for others, such as customizing facial and
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postural expressions of virtual characters or customizing elements of the virtual environment like
the background or surrounding objects.
7.2.2 Bridging physicality. Prior work suggests that physicality can bring meaning to gifting, particularly in the rituals of wrapping and co-located exchange [35, 37]. While Auggie did not involve
physical gift wrapping or co-location, we found that the situatedness and physical interactions
incorporated in the design helped convey a sense of physicality. For example, our results suggest
the process of sending and receiving the content acted as a “hybrid wrapping,” or the wrapping
of digital gifts in physical material and vice versa [35]. Senders took a “considerate moment” in
blowing wind to send their auggie off on an airplane, and receivers landing the airplane and opening
the auggie felt like they were unwrapping a gift. Future work might consider designing similar
physical interactions to emulate this effortful wrapping process, such as body gestures (e.g., tossing
the content into the air) or facial expressions (e.g., opening it with with a smile).
For the content itself, auggies were played in the receiver’s environment, but also included the
sender’s environment as part of the content through the “behind-the-scenes” recordings, which
participants enjoyed viewing for additional context (such as in the case of P5a showing the bear
on a frying pan). Since the physical environment is fluid and unique for every user, the ability to
incorporate any surrounding physical object could be beneficial for encouraging people to craft
more personalized and creative experiences that embed aspects of their environment. At the same
time, nudging senders to consider crafting the content according to the receiver’s environment
(e.g., knowing that the receiver usually sits at their desk during the day and would view the content
there) could demonstrate more personal effort through the quality of accounting for the receiver’s
context.
7.2.3 Explicitly revealing effort. Kwon et al. suggest that people may not value digital gifts when
the effort behind them is not evident [37]. Even if a lot of effort was invested, people may not
recognize this effort when only the final content is visible, rather than the holistic experience of
creating it. Aligned with this, our results suggest that explicitly visualizing effort (e.g., through a
“behind-the-scenes” screen recording) as opposed to expecting recipients to implicitly recognize
effort (e.g., through knowledge about how much effort a system involves) can strengthen the
meaningfulness of the communication content and encourage reciprocation.
Researchers and practitioners should thus consider ways to explicitly reveal sender and receiver
efforts involved in communication. For example, platforms like Honk7 use live messaging to make
the thoughtful composition of a message and revision process more explicit. Kelly et al. proposed
a concept called Craft Box that uses a video replay of the sender’s text composition process to
reveal their interactions in the message creation [29]. Similarly, Auggie uses a screen recording to
show the exact creation process, given the variety of visual elements involved. While making it
easier to understand “authentic” effort, such full recordings may not be desirable for lengthier or
more complex effortful processes, as they may introduce “higher costs” for recipients to interpret
and acknowledge the effort [30]. Senders may also have as privacy concerns with recordings, as
they might not feel comfortable exposing the whole creation context to recipients. A less invasive
approach could involve aggregate statistics that quantify the effort process, such as the time
spent, the number of interactions (i.e., procedural tasks), the number of revisions, and so on to
summarize the effort invested. Visualizing traces of effort, such as strokes indicating gestures used
on an interface, could provide a more abstract view into the content creation process, while also
potentially providing a sense of presence [44].
7 https://honk.me
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7.3

Limitations

Our results demonstrate that Auggie encourages effortful handcrafting of digital artifacts, which
subsequently has the potential to support meaningful interactions with close others. However, our
work is not without limitations.
First, while deploying Auggie in participants’ everyday lives enabled evaluating the system in
situ, the nature of a field study limits our ability to control for external variables, such as other
communication channels or effortful practices the participants might have engaged in during
the study. This can subsequently affect our ability to isolate the specific effects of our system.
Future work should consider more controlled experiments or the inclusion of comparison groups to
better measure the impact of effort and digital handcrafting on social connection and interpersonal
relationships.
Second, requesting participants to create at least one auggie a day allowed us to understand
the perceptions of the system under frequent usage. However, this requirement may have limited
the scenarios in which effort was meaningful, as participants noted that this frequency did not
necessarily align with how they believed they would normally use the system. This may explain
the “creativity blocks” discussed in Section 6.1.4 that some participants experienced during the
crafting process, where participants described their everyday environment as unchanging. Future
work should explore how the regularity of such interactions and greater variety of social situations
might affect people’s perception and desire to engage in effort, such as through longer studies
across several months. Additionally, while we did not observe specific novelty effects during the
study, it is possible that it played a role, and a longer study would be beneficial to understand how
people would use systems like Auggie in steady state.
Finally, participants primarily participated with close study partners (i.e., friends, family, significant others). While we still gleaned valuable and diverse insights from their usage of Auggie,
participants in different relationship types may have different perceptions of the application. For
example, early stage romantic couples may inherently feel motivated to invest more effort more
frequently, as part of strengthening their relationship. Future researchers should thus consider
investigating the usage and value of effortful communication for different relationship types.
8

CONCLUSION

We introduced Auggie, an iOS app for engaging in effortful communication through digitally
handcrafted AR experiences. Through a two-week long field deployment with 30 participants
(15 pairs), we explored how to encourage meaningful, personal effort in digital communication
systems, and its subsequent effects on relationships. Our research revealed that the design of
Auggie inspired participants to invest effort in crafting personalized experiences by evoking a
sense of agency that enabled them to craft gift-like personal stories beyond physical limits. These
immersive, digitally handcrafted experiences subsequently had the potential to enable authentic,
lightweight connection and feelings of presence between partners. At the same time, we found
that limited expressiveness and creativity support for different situations discouraged people in
engaging in effortful communication. We yield insights and recommendations that provide a
starting point for researchers and practitioners to further explore meaningful personal effort in
digital communication.
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