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Abstract. Conversational Agents (CAs) have the potential to make human-computer interaction collaborative and conversational through mixed-initiative interaction and using natural language. Within the HCI and interaction design community, there is a need to experiment with and explore the area of designing conversational interactions. Furthermore, interaction designers may need to acquire
new skills for designing, prototyping, and evaluating artifacts that embody AI
technologies, e.g., Conversational Agents. This paper builds upon a previous
study on principles of designing interactive journaling experiences with CA and
explores the practice of designing such experiences, using words, language, and
conversations as design materials. We present a prototype for interactive and reflective journaling interaction with CA and the result of a Wizard of Oz experiment. Our findings suggest that designing interactions with Conversational
Agents challenges designers to use materials with inherently different natures and
qualities. Despite this challenge, words appear to have unique characteristics to
support designers to externalize and iterate on ideas, e.g., tone and intent. Hence,
we suggest considering words, language, and conversations as the primary design
materials, and the AI’s predictability, adaptivity, and agency as secondary materials, while designing human-conversational agent interactions.
Keywords: Reflective Journaling, Conversational Agents, Human-AI Interaction, Design Methods, Design Materials, User Experience, Interaction Modality.
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Introduction

The daily practice of journaling and the narration of personal experiences, thoughts,
and emotions is a reflective practice that supports individuals and groups in discovering
meaning, gaining perspective about others, and developing critical thinking and affective skills, among others [1]. Computer-supported reflective learning is a research area
within HCI, where journaling is a tool for learning and reflection [2]. Previous research
confirms that interacting with other people, having conversations, and giving and receiving feedback positively impact reflective activities, such as learning or journaling
[3, 4].
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Conversational interfaces such as Conversational Agents (CA) as a form of Artificial
Intelligence (AI) use language as the primary mode of interaction [5] to engage with
users in a conversation or collaboration [6]. CA is an emerging AI technology [7], and
the interaction with CAs has been the subject of Interaction Design studies [2, 6, 8–10].
Further, it has been ongoing discussions in HCI and Interaction Design communities
on what can be considered design materials and how interaction designers can shape
those materials in their practices–such as AI or data as a design material [7]. However,
in designing interactions with CAs, similar to those with GPT-3 [11], there is another
challenge that we face, and that is how to design for interaction where human language
is the primary interaction modality [5] and how to design realistic services that use AI
in a way that can be prototyped and evaluated during the development stage [12].
This paper seeks to explore that area through ideating and prototyping a reflective
and interactive journaling experience with CA. It aims to answer the research question:
How can we design an interactive journaling experience with words, language, and
conversations as the primary design material?
In this paper, we will present and discuss the process of prototyping and testing a
conversational agent and offer insights on using words as interaction design material.

2

Background

2.1

Journaling and Reflection

Reflection is a process of sense-making that supports discovering and understanding
relationships and connections between experiences and actions to develop new perspectives [2, 15, 16]. Reflection is influenced by both internal and induvial activity, and
external and collective components, e.g., relationships to artifacts, activities, places,
and people [15]. Reflective journaling is an activity where a human documents their
personal experiences by writing down and connecting thoughts and emotions with the
goal of reflection and personal growth [1, 16, 17]. Journaling as a reflection method
enables persons to organize, clarify, and connect knowledge in a concrete form, allowing them to process old and new knowledge [4]. Furthermore, the journal writer actively
engages in a learning process [1] as they create meaning and context from their experiences [18]. A few examples of different journaling methods are the Double Entry Journal [4], Dialogue Journal, and Personal Journal [3]. The Double Entry Journal and Dialogue Journal methods are collaborative, where two or more people engage with an
individual's written reflections to construct knowledge in a social setting, either with
peers or a mentor [3, 4]. The Personal Journal, on the other hand, is a solitary method
where only the individual journal writer takes part in the reflection process [3]. While
having value as a reflective tool, individual journaling also risks looping personal reflections and beliefs because they are not challenged or questioned [3]. A more collaborative approach allows for personal growth by enabling the opportunity for feedback
from others which amplifies critical self-assessment [3], and learning occurs when
knowledge is moved from an investigative state to a socially constructed one [4]. Trans-
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forming journaling into a dialogue between multiple people instigates ethical considerations, specifically regarding the journal reader's perceived trustworthiness, clarity of
expectations, and the feedback's quantity and quality [3]. These ethical considerations
must be met for the conversation around the journal content [3]. Another method of
journaling that is more craft-based is Bullet Journaling which appeals to journal writers,
who appreciate an open-ended and organic way of using materials and having the freedom to express themselves and their information in a personalized manner [19].
In HCI and Interaction Design, journaling has been explored in different areas and
applications. For instance, MEMEory is a mobile journaling application that uses
memes as a medium for reflecting [17], and Eat4Thought is a food journaling application to identify eating behaviors [20]. Another study used blogging as a computer-mediated journaling tool in a classroom environment to encourage discussions and reflections [18]. Finally, Robota is a CA to support self-learning in a work environment
through written and voice interaction [8].
2.2

Human-AI Interaction

AI as a design material supports interaction designers to shape experiences and functionality in an artifact, such as prediction, adaptivity, and agency [12, 21]. Among them,
designing with adaptivity is about considering how the system adapts and changes and
how it functions over time according to specific and different user needs [12, 22]. An
adaptive system like AI needs to store information and remember the user's previous
interactions to support the user in making connections between the data collected over
time [12].
Human-AI interaction can be designed in different ways where the user and the system can be assigned different levels of the agency [7]. Intermittent human-AI interaction is a turn-taking paradigm of interaction where the user retains all of the agency and
initiates interaction, while continuous human-AI interaction is a paradigm where the
agency is divided between human and system, where the system listens to an uninterrupted flow of input from the user and responds throughout the interaction [23]. Proactive human-AI interaction is where the system has the most agency and is allowed to
initiate and complete tasks independently [23]. Each paradigm of human-AI interaction
has different complexity and use cases that designers can explore in their design process
[23]. Accordingly, the HCI and design community have developed several design principles for human-AI interaction for different domains, such as Amershi et al. [7]’s
Guidelines for Human-AI Interaction, Kulesza et al. [24]’s Principles of Explanatory
Debugging to Personalize Interactive Machine Learning, Cronholm & Göbel [25]’s Design Principles for Human-Centred AI and Design Principles for Interactive and Reflective Journaling with Conversational Agent [13].
2.3

Conversation as Interaction Modality

Conversation can be defined as a cascade of behaviors and cues unfolding between two
speakers responding to each other [5] and is considered as one of the oldest interfaces
[26]. Conversation is collaborative in principle [5] and goal-oriented [26]. Similarly, a
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dialogue is a back-and-forth conversation between two entities and includes characteristics such as turn-taking, overlap, interruption, cues, and repair [5]. In a design situation, such as human-CA interaction design, where language and conversation are the
primary modes of human-computer interaction, words can be considered one of the
design materials as they are building blocks for the user experience and a fundamental
part of the interaction design as a whole [26].
Human history has had different conversational cultures that evolved over time: oral
culture, literate culture, and secondary orality [26]. Oral culture was temporal and context-specific, where the knowledge and meaning existed as long as it was attractive to
the individuals who remembered and repeated it; literate culture, thanks to writing, was
portable, replicable, and fostered reflection and creating knowledge; secondary orality
made possible by technology and made writing immediate, group-minded, collaborative, conversational, and intertextual [26].
In conversational design, the design starts with an interaction or dialogue [26], and
words and language are the primary modalities to give input and receive responses; the
interaction is back-and-forth and mimics how a human would interact with another human [5]–that is, the system is endowed with humanlike behavior and qualities [9]. A
conversational system, such as a Conversational Agent (CA), uses Language Models
and collaborates with the user and other artifacts to engage in conversations [6, 27].
Context creates meaning for conversations, and people interact with the context
based on what they hear and see and according to any previous experiences during the
conversation [5]. It is called longitudinal context when a computing system collects
information and builds documents from multiple conversations and sessions over time
[5]. Longitudinal context allows the CA to store the data from previous conversations
with the user and recall them when required, giving a personality to the CA and it helps
it to build an emotional connection with the user [5]. Artifact personality in a conversational interface includes character traits, behaviors, choice of words, and tone of voice
and is a core part of the user experience [5]. Personality is also connected to the user’s
expectations, as a user decides how to interact with the artifact based on how the personality of the artifact is described and perceived [26], during interactions [5, 10, 12].
In a conversational interface, often the information is not presented through a traditional GUI [28]. Hence users need to get familiar with the CA’s form of interaction [5]–
emphasizing the importance of first impressions and onboarding [5, 9, 26]. Onboarding
occurs over multiple sessions and could be designed as a learning process for the system
[5]. The stakes are the highest in the initial interaction between the user and the system
[5, 26], and the goal of the first conversation is not to explain every potential interaction
but rather to encourage the user to engage in the interaction and to learn more about it
over time progressively [5]–which is also known as progressive disclosure [26].

3

Methodology

In this work, we used an explorative and qualitative Research through Design approach,
which employs a diversity of methods and tools, such as sketching for ideation purposes–against a standardized and controlled process–for its generative purposes [29].
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The authors have previously conducted literature and qualitative user studies on interactive journaling experiences with CA [13, 14]. Based on the previous study, we
defined and revised a set of design principles for designing interactive and reflective
journaling experiences [13, 14]. The results presented an opportunity to explore CAs
specifically for an interactive and reflective journaling experience. Additionally, previous research suggests that interaction designers need methodological knowledge and
material skills about designing with conversations, words, language [5, 30], and AI [7,
12] and that there is a need for additional research when it comes to using CA technology specifically [6, 7].
In this work, we were interested in prototyping a reflective and interactive journaling
experience based on our previously developed design principles (Table 1) [13]. We
started the process with a creative exploration of this space. We reviewed existing research on the topic, experimented with different journaling methods, and interviewed
experienced journalers. The participants recruited for this study were graduate students
in the Interaction Design program at Malmö University, in their twenties and thirties,
experienced journalers, and interested in technology. Five out of six participants identified themselves as women, and the one identified themself as a man. Additionally, the
participants had different nationalities and different approaches to journaling. Five 30minute semi-structured interviews were conducted and recorded with permission [14].
The results of this exploration were coded using affinity diagramming to find patterns and insights in the data. The design principles were used to frame the design requirements and user needs of the study’s design space and for ideation. The ideation
process explored different methods used for designing with words and language as design material, including designing the personality, agent behavior and sentiment, and
dialogue, to mention a few. The ideation process converged in a final prototype of an
interactive journaling experience with a conversational agent, which was tested using
the method of Wizard of Oz with three participants, all of whom previously participated
in the study (Figure 1) [14].

Figure 1. An overview of the methodological steps and design process.
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Table 1. Revised Version of Design Principles for Interactive and Reflective Journaling with
Conversational Agent
Design Principles
01. The system acts as a confidant

User Needs
The journaler needs to have the
opportunity to build synergy
with the system.

02. The system expresses a personality

The journaler attributes a personality to the artifacts and
builds a close relationship with
them. The relationship sets expectations and impacts synergy.

03. The system supports personal expressions and aesthetics

The journaler needs to be able
to express their personal feelings and thoughts and to have
the freedom to use various materials and tools.

The user should be allowed to express
themselves personally, e.g., through writing and speaking to CA. In addition to this,
the system features need to support users
in different journaling goals, depths of reflection, and modes of interaction.

04. The system prompts deeper
reflection

The journaler needs encouragement and guidance for deeper
reflection.
e.g.,
through
prompts or questions.

The system needs to support reflection
through providing e.g., prompts, questions, or a reflective dialogue–part of the
paradigm of intermittent human-AI interaction [23].

05. The system augments human memory

The journaler needs to remember the previous events,
thoughts and feelings written
about in their journal. That supports user in recognizing patterns, reflections, and personal
growth.

06. The system updates and
adapts

The jounaler’s needs, goals and
expectations change over time
and in different contexts. The
journaler needs a flexible journaling experience and practice.

The system needs to collect data to support memory augmentation, pattern
recognition, and continual adaptive use
over time, using ethical and explicit data
collection: e.g., recognizing written and
voice input from the user, categorization
of journal entries, applying the paradigm
of intermittent human-AI interaction [23].

07. The system encourages social interactions for reflection

The journaler needs social interaction to externalize thoughts
and to seek second opinions
and perspectives.
The user needs to share their
experiences and knowledge

Artifact Requirements
The artifact's features and interactions
need to be intentionally designed to be a
judgment-free and perceived as a patient
listener.
The personality of an interactive artifact
needs to be carefully crafted to support
this relationship, without anthropomorphizing and creating deceitful character.

The system needs to be able to adapt to
the user's needs and context. The system
needs to be designed for longitudinal context and be able to collect data from multiple sessions over an extended period of
time.
The system needs to provide a platform
for co-writing and sharing journal entries.
It needs to provide features such as question and answer, space for comments or
drawings on individual journal entries.
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with others to get alternative
perspectives.
08. The system participates just
enough

The journaler’s consider the
moment of writing as sacred
and as a meditative state that
should not be disturbed.

The system can act proactively and collect
data, but explicit interactions with the
user need to be done intermittently, waiting for its turn (when the user finished
journaling or needs the system to interact
with).

09. The system explains and is
transparent

The journaler needs to know
about the systems’ functionalities, data collection methods, its
activities in the background.

The system needs to explain what it can
and cannot do. This is especially important in forming a better relationship
with the user.

10. The
slowly

onboards

The user needs to get to know
the system slowly and the first
impression of a system is essential in making a more sustainable relationship.

The system needs to slowly onboard the
user using progressive disclosure. During
the onboarding process, the previously
mentioned principles are relevant to bring
up as information.

11. The system lets the user
manage and control the data
and use

The journaler needs to be able
to leave the system anytime.
They need to have control over
data usage and be able to manage it.

The system must provide the user with
opportunities to stop data collection at
any moment and to be able to delete journal entries as they require.

4

system

Designing Conversational Interactions

Following our explorative and qualitative Research through Design approach [29], we
started with an ideation and sketching process. Sketching [31] was executed in two
rounds; the first round was a regular brainstorming activity with pen and paper to externalize the ideas and resulted in 24 different sketches on the topic of interactive journaling with CA. The themes that emerged were diverse, ranging from the usage of specific technologies or tools to the type of conversation, data to collect, etc. (Figure 2).

Figure 2: A selection of sketches
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For the second round of ideation, the first author of this paper designed an ideation
activity to challenge the comfort zone of divergent thinking [29]. The activity was
named The Interaction Design Wheel(s) of Fortune and included seven wheels based
on different frameworks and concepts from our literature review [14] (Appendix B).
These were: (1) Interaction Attributes [32], (2) Interaction Perspectives [33], (3) Interaction Gestalt [34], (4) Interaction Perspectives [35], (5) Conversational Cultures [26],
(6) Levels of Reflection [36], and (7) Paradigms of Human-AI Interaction [23]. These
different concepts were added into a tool for randomizing decisions called Wheel Decide [37], and the goal was to combine unexpected and novel elements from the different wheels to invite designers to ideate around unexpected and creative combinations.
Each wheel was spun once, resulting in a list of seven elements for the sketch or idea
to appropriate. For example, sketch number 25 used: fast, tool, continuity, control, secondary orality, dialogic reflection, and continuous human-AI interaction. The method
is reminiscent of Cut-up, a Dadaist creativity method, where artists cut up and rearrange
material to form new and unexpected creations [38]. This second round resulted in 15
sketches, each with its unique set of elements (Appendix C), which allowed the participants to reflect on and describe different shapes the interaction could take and how the
users might experience them.
Some combinations worked better than others (e.g., combination 34, figure 3). The
interaction attribute approximate is described as a more profound analysis and allows
room for variation, competence in new ideas, and exploration–which is essential for
journaling. For instance, the interaction perspective of dialogue partner and dialogic
reflection are appropriate as we designed an artifact to facilitate a conversation between
the user and AI. The interaction gestalt attribute speed is related to the speed of the
user's action and the system's response. Finally, intermittent human-AI interaction is
closely related to the nature of conversation as it is based on turn-taking.

Figure 3: Combinations 34 and 37.

Some other combinations did not work very well (e.g., combination 37, Figure 3).
The incidental interaction attribute is about having a low level of challenge, without
room to experience competence or improvement, which are clearly experiences we do
not want to design for reflective journaling. The exploration of various sketches and
combinations of elements allowed us to explore what elements of interaction were more
suitable based on the design principles (Table 1). This creative exploration supported
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prototyping the CA’s personality, conversational prompts, functionality, and how the
interaction would play out.
4.1

Prototyping CA’s Personality and Conversations

The design of conversational interfaces often requires a consideration of personality
design, prompt design, intent definition, and pathway documentation [5]. We applied
Deibel and Evanhoe’s framework [5] for designing the CA’s personality, which includes six elements: interaction goals, level of personification, power dynamics, character traits, tone, and key behaviors.
For designing a personality for an interactive artifact for journaling, we used the
design principles (Table 1) [13, 14]. Designing these six elements of the agent's personality was the foundation for the interactive experience and conversation. For instance, concerning key behaviors included defining specific behavior and prompts for
specific situations: in a situation where the CA makes a mistake in responding to a
user’s question, it asks for clarification of the task requested and an example of a prompt
in that situation can be “I am sorry, I didn’t understand that. Do you mind clarifying or repeating?” (Appendix A).
With the agent's personality in place, sample scripts and audio mockups (Table 2)
were designed for prototyping the conversation. The sample script was written and iterated upon multiple times in a text document, while the audio mockups were created
using AI-powered text-to-speech software Descript. Listening to the scripts in a conversation between two AI-generated voices allowed for improvements and iterations of
the prototype conversation––iterating, for example, tonality, different vocalizations,
and choice of the agent's voice, which are all essential features of the personality [14].
This iterative conversation design process allowed for a more authentic experience during the Wizard of Oz experiment.
Table 2. Selection of Sample Script.
Speaker
Agent
User
Agent
User
Agent

Dialogue
Hello there, my name is Ethan, and I am your journaling companion. What’s your name?
Max.
Nice to meet you, Max. Today is the 9th of May 2022. Would you like to journal today?
Yes, I would like to journal today.
Ok, great. You can journal in two different ways, the first way is by using the pen to write
in the journal, and the second is to speak to me using your voice. Are you ready to start our
first journaling session together?
User
Yes.
Agent
Alright. One last thing. When you are done, put the pen back on the journal, and I will know
that it is time to conclude our journaling session for today.
*Journaling period, undisturbed*
Agent
I noticed that you have stopped journaling. Are you done for today?
User
I am done.
Agent
Great job today, I will save your journal entry in your journal. I hope I will see you tomorrow for our next session of journaling.
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4.2

Testing Journaling Experiences with CA

Talkus AI-relius [14] is the research prototype, representing an example of a possible
design configuration for an interactive and reflective journaling system with CA following the set of design principles (Table 1) and an exploratory Research through Design approach [29]. The research prototype (“look and feel” [39] or the “experience
prototype” [40]) consists of two connected objects: (1) a journaling application on a
tablet with a smart pen and (2) a Bluetooth speaker, which simulates a CA speaker
through audio mockups (Figure 4). We used 18 pre-recorded prompts to test the prototype based on the audio mockups and the key behaviors (Appendix A). Additionally, a
few extra prompts were added based on the assumption that the person testing the prototype would improvise, challenge the agent’s capabilities, or request something unexpected–which was encouraged.
The research prototype embodies our design principles, such as supporting reflection, e.g., requesting a reflective prompt and supporting personal expression and aesthetics by diverse input modalities–written and voice [14]. We tested the prototype
through a Wizard of OZ method called Pay no attention to the man behind the curtain,
where participants are aware of the presence of the person who controls the interactions
[12]. Wizard of Oz is a suitable method for testing AI-infused conversational interfaces
[5, 12, 26] as it allows designers to simulate the behavior of the interactive artifact by
having the designer perform the tasks of the system [26]. Furthermore, it removes the
limitations of technological constraints [5, 26], and it makes it possible to test the core
interaction of the prototype [26] and the intended behavior and prompts [5], which
makes it suitable for this study’s goals. Although suitable for this study, the Wizard of
Oz method also has limitations.
First, human performance compared to machine performance [12, 41]–the designer
simulating the artifact’s behavior is limited to the number of triggers and responses they
can control [41]. Second, the human simulating the artifact’s behavior needs to stay
consistent with the interaction protocols–avoiding improvised responses or interactions
that are not part of the artifact experience [12].
Three testing sessions were conducted with participants who are avid journal writers.
Each testing session lasted 30 minutes and consisted of three primaries and four optional tasks. The primary tasks were: (1) to journal using both pen and voice; (2) to dig
deeper into personal experiences and to personalize the journal entry; and (3) to ask for
a reflective prompt from CA. The optional (and encouraged) tasks were: (1) to ask
something unrelated or irrelevant; (2) to ask something difficult that the AI supposedly
cannot answer; (3) to ask a personal question, and (4) to ask CA what is in their mind.
The wizard controlled the prototype, wrote notes during the test, and observed the interactions. The tests were followed up with short semi-structured interviews where we
asked participants about their experiences.
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Figure 4. Components for Wizard of Oz test for the look and feel (experience) prototype.

5

Results

In this section we report the results of our designing and testing the interactive journaling experience with AI. We report the findings in two sections by reflecting on the
different qualities of journaling experiences with CA that emerged from our study and
those that confirm the previous studies, (1) interactive and reflective journaling with AI
and (2) conversational and collaborative journaling with AI.
5.1

Interactive and Reflective Journaling with AI

There is an intriguing tension in supporting journaling with an interactive artifact. On
the one hand, Conversational Agents (CA) are considered non-judgmental, while people are still learning to trust these non-judgmental technologies [5]; on the other hand,
journalers experience fear of being judged when it comes to someone else reading their
individual journal as it is also afformed by Hubbs and Brand [3]. We observed during
the test that two participants (P2 and P3) expressed their view of the CA as a nonjudgmental confidant whom they feel to talk with openly about feelings and experiences. Additionally, the prototype created a sense of safety and freedom from the feeling of being judged and participants felt directly in control of their actions and expression during the interactive journaling. Further, P2 claimed that they would never have
a conversation with the journal notebook but would do that with Talkus AI-relius,
which implies how the interactivity of CA would create a perception of it being present
and alive. One of the challenges with reflective thinking is to act on the results [42],
and we observed Talkus AI-relius to be seen as a confidant in this way as P2 asked
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Talkus AI-relius for advice on how to act on their personal reflections. The user and the
system began to build a relationship that participants appreciated. P2 mentioned during
the test that they felt that the interaction with CA, compared to a journal notebook, was
more engaging and light-hearted when processing negative emotions. P2 also noted that
it might result from the experience's novelty arising from trying the prototype for the
first time.
There is a need for further exploring how interactive technology can support reflection [2, 43–45], and one way we observed our prototype to do this was through reflective prompts. All the participants appreciated the reflective prompts from Talkus AIrelius and asked for multiple extra reflective prompts to support their journaling. The
value of these reflective prompts was that their contents were unexpected or not necessarily a topic the participants would have thought of themselves. These unexpected inputs enriched their reflective experiences by opening for thoughts and ideas they otherwise would not have. One participant (P3) expressed that it is easier to predict what
a person they know would say in a particular situation than what Talkus AI-relius
would. Although useful, the reflective prompts needed to be repeated for the participants to be able to process them and break them down for their reflection. Using reflective prompts to create a conversation between the user and CAs fosters a dialogic reflection where the user can construct knowledge and enhance meaning from the content
[4]. Additionally, making journaling more collaborative gives the journaler a chance to
get feedback and to practice critical thinking [3].
Power dynamics is another layer added to the non-judgmental relationship between
the user and CAs–a key element provided by Deibel and Evanhoe’s framework [5],
which we explored. The most common approaches to designing dialogues are prescriptive and persuasive–dialogues that tell users what to do rather than guiding them to
explore and reflect on themselves [2]. Our prototype did not persuade the participants
to achieve any specific level of reflection; instead, the participants, as P3 put it, felt free
to pursue their personal expressions and visual aesthetics and that they felt free to ask
for the agent’s prompts to dive deeper into their reflective thinking.
Interaction with a CA is typically seen as a support to mediate other actions [9]. Our
prototype was designed for intermittent human-AI interaction where the user is in control, and the artifact only participated when spoken to [23]. We observed during the test
that participants appreciated being in control of the conversation but would have also
enjoyed giving more agency to Talkus AI-relius. For instance, it could have given more
agency in helping with reflective prompts or even initiating the journaling activity by
nudging the user to support journaling consistency. With Talkus AI-relius the interaction is mainly turn-based (intermittent) as the primary interaction is through the user’s
journaling activity and then supporting and answering the questions by Talkus AIrelius. Some results suggest that even if the writing moment is sacred and not to be
disturbed, more continuous human-AI interaction benefits the journaling experience. In
this case, Talkus AI-relius can suggest or remind the participant of previous journaling
entries on similar topics, e.g., as the writing occurs. These results suggest that the user
appreciates being in control in the context of reflective journaling with a CA but is open
to potentially more prescriptive and persuasive interaction mentioned by Kocielnik et
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al. [2] or continuous human-AI interaction and proactive human-AI interaction as described by van Berkel et al. [23]. Further, different types of human-AI interactions affect the user’s expectations of the conversation. P1 expressed uncertainty about what
was expected of them in the conversation with the CA and was unsure if it was rude
only to write down their thoughts and not have a conversation with Talkus AI-relius–
they almost felt a moral obligation to keep a conversation going and talk about everything they wrote.
Interaction design is increasingly about forms of interaction beyond visual and tactile perception [43], and designers need to learn how to design interactions with computers, where human language is the primary way of exchanging information [5]. An
example of this that we observed during the test was how to communicate written and
verbal input modalities intuitively. We observed that the combination of written and
verbal input was beneficial in the prototype, but it needs further exploration with users.
Different reflective questions may be differently suited for different modalities [8],
which we observed to be true in using reflective prompts in our prototype. We particularly observed a design challenge regarding input modality when a participant struggled
with remembering and understanding the meaning of the reflective prompt only by listening to it when it was received verbally. The use and combination of written and
verbal modalities must be adapted and iterated repeatedly.
Additionally, the user’s preference in the context of interactive journaling may affect
the combination or use of interaction modalities. One test participant (P2) mentioned
that they wanted to write down their thoughts first to have something ready to say to
Talkus AI-relius. The observation opens up another layer of the discussion regarding
how to approach and design for the different paradigms of human-AI interaction suggested by van Berkel [23]. Finally, another participant (P1) argued that the combination
of written and verbal input would work if they could have the conversation with the
agent transcribed.
The design encouraged the participants to engage in social interaction for reflection,
for instance, through feedback, comments, and additional perspectives from Talkus AIrelius. We further observed that participants would ask Talkus AI-relius for reflective
prompts to help them when they got stuck: it was a comfort to have the agent as a
confidant to ask every time I got stuck to ask for help (P3). The design was able to
onboard the user slowly, which supported building the relationship with Talkus AIrelius. We observed during the tests that even though the prototype onboarded the user
slowly, the participants wanted to explore the agent's capacity and limits further. Furthermore, one participant (P1) expressed that they wanted to discover all options and
choose among the available ones.
5.2

Conversational and Collaborative Journaling with AI

Two challenges were experienced when conducting the Wizard of Oz method with the
conversational prototype. The first one was related to simulating the speed of the interaction–the human wizard could not match the performance of a functioning conversational agent. Simulating the behavior of a CA using Wizard of Oz is challenging [12,
41]. For example, the challenge became obvious when unexpected requests from the
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user were asked to the agent, which was not part of the pre-recorded prompts–resulting
in the wizard having to think on the spot which pre-recorded prompt was the most suitable for the situation. The second challenge regards consistency with predetermined
interaction protocols and prototype functionality during the test [12].
Throughout the test, participants asked questions or made requests that the prototype
was not designed to handle. Therefore, the default response from the wizard had to be
using the pre-recorded prompt of the agent “apologizing” for not being able to perform
the action. Having to default to the apology prompt multiple times throughout the test
felt uncomfortable and humorous but doing so was nonetheless critical for the test's
success. Avoiding improvised responses on the spot is essential during a Wizard of Oz
test [12]. Wizard of Oz is a suitable method for testing prototypes implementing AI
[12] and conversational design [5, 26], and despite the uncomfortable and humorous
moments, our Wizard of Oz test proved to be both fun and insightful.

6

Limitations

Our findings offer contributions towards aiding design researchers in using conversational technologies for designing interactive journaling experiences.
However, it comes with its own limitations. This study involved a small group of
participants for the initial interviews and prototype tests and was conducted within a
ten-week timeframe. Due to the relatively small size of the sample, the result may not
be representative of a larger society. Further the design of interactions was mainly limited to the verbal interactions. We believe this study can be expanded to include other
interaction modalities such as the tangible, embodied and sound interactions. To
strengthen the empirical results, we invite further user research with a bigger and more
diverse group of participants.

7

Concluding Discussions

We presented part of a larger project about designing interactive and reflective journaling experiences with AI. We presented the design process, prototype (Talkus AIrelius) and the results of the testing sessions.
Our findings offer insights regarding different four qualities of journaling experiences with CA, the interactive, reflective, conversational, and collaborative qualities.
Although some of them might be seen as universal qualities of a successful human-CA
interaction, the particular assemblage of all these qualities ensures a compelling journaling experience. This finding can help the design of journaling experience in variety
of contexts, such as education, mindfulness, or food journaling, among others. This
finding has also triggered our interest regarding the quality of design materials in the
context of human-CA interactions. The possibility of using words and verbal language
as primary design materials, while designing for aforementioned qualities, is the main
subject of this discussion section.
First, we reflected on our roles and approaches as interaction designers and researchers in designing human-CA interactions and experiences. The main challenge here is
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that as the interface is primarily built with words rather than traditional UI elements
and visuals, hence instead of designing visual interfaces, a conversational interface requires ideation, prototyping, and testing of user interfaces with words, language, and
conversations as design materials. Therefore, to return to Schön’s famous concept, interaction designers would require to engage with words and dialogues and to have reflective conversations with them as the materials of situation [45, 46]. That reflective
practice support building suitable and meaningful interactions and experiences.
Second, interaction designers typically explore graphical elements and visual communication of UI; similarly, the CA interaction designers need to explore and iterate on
the choice of words, intent, utterances, and nuances to shape dialogues and conversations. The practice of choosing the right words, making dialogue, and creating conversations require a designer to both write down and listen to the choice of words and
language. This practice supports interaction designers in simulating the conversation
and imagining how that might play out in the real world. We anticipate that this designerly iterative and reflective process of engaging with words as design material can contribute to designing better and more transparent and just CA systems by detecting biases
in language from the beginning and in a new way.
Third, we had another insight from this study on how the user interface affordances
are situated in the context of interacting with CA. It is commonly recommended to
design graphical user interfaces (GUI) in a way that affords only one principal way to
take action for a specific purpose, for instance, using consistency as a design principle
[10, 47–49]. However, designing the interaction with CA requires an understanding
that people might use words and conversation in many different ways, and there are
multiple ways to say something and utter an intent. In a sense, there are infinite ways a
user can approach the interaction with the CA. While, designing infinite ways to interact with the CA is not realistically possible, interaction designers need to be aware of
and collect the most common and appropriate words and language uttered or used in a
conversation in a specific context, for example, in interactive journaling.
Forth, regarding the design methods, we found that sketching the conversational
agent’s personality and expressions with words was a suitable approach to imagining
how the interaction would play out and how the humans related to the CA. Using words
when sketching conversational interfaces was beneficial because the goal was to describe the conversation and the qualities of interactions between humans and the CA.
As a result, sketches became less about visual imagery and more about written descriptions and verbal meanings (Figures 1 and 2). To sketch-out the human-CA interaction
and relationship through words, nonetheless, allowed the idea to be externalized, visualized, iterated, and improved.
In addition to words, it is beneficial for interaction designers to learn how to design
with the material qualities of AI in general, such as prediction, adaptivity, and agency,
in a conversational interface. These qualities impact the interaction and relationship
between the user and the agent, e.g., the agency directly affects the power dynamics of
the human-CA relationship as it determines the personality, amount of participation,
and initiative. Hence the real design challenge here is to shape interactions with con-
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versational agents through a reflective conversation [46] with a multiplicity of materialities of the situation: words, language, and dialogues as primary materials and predictability, adaptivity, and agency as secondary materials.
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APPENDICES
Appendix A: CA’s Key Behaviors and Prompts
Table A-1. Examples of CA’s Key Behaviors and Prompts
The situation
CA’s behavior
Meeting someone for the first
Greet the user, introduce
time
themselves, and explain a short
version of what can be expected.
Talking with someone familiar
Greet by name and express
happiness about seeing them
again.
Asked to help with something
Proceed to explain to the
it can do
user if needed.

CA’s prompt
“Hello there, my name is Talkus
AI-relius, and I am your journaling
companion. What’s your name?”
“Welcome back [name], it is good
to see you again. Today it’s 10th of
May 2022. Would you like to journal?”
“Ok, great. You can journal in two
different ways, the first way is by
using the pen to write in the journal,
and the second way is to speak to
me using your voice. Are you ready
to start our first journaling session
together?”
“I apologize, this is not an action
I can perform. Do you want me to
suggest an alternative action?”
“…do you want me to do [name
of task recognized from user interaction]?”

Asked to help with something
Apologize and inform them
it can’t do
that it can’t do it and suggest an
alternative.
Interrupted
Stop what it is doing, wait,
and listen to what the user is
saying and act on suggested
new task.
Mistaken
Apologize and ask for clarifi“I am sorry, I didn’t understand
cation or repetition.
that. Do you mind clarifying or repeating?”
Correcting someone
Ask the user if they meant
“Do you mean [correction]?”
“x”.
Asked a question it couldn’t
Apologize and inform the
“I am sorry, I don’t have answers
answer.
user that it is a question it can’t to that question.”
answer.
Asked a personal question
Explain that it itself doesn’t
“I don’t have personal opinions. I
have an opinion but that it could am here to help you process your
bring in an outside perspective opinions, thoughts, and emptions.
if the user wants.
But if you want, I can bring in an
outside perspective.”
Explain that this is not some“I don’t discuss these kinds of
Asked an inappropriate question
thing it will discuss but encour- topics, but I encourage you to exages the user to explore their plore your thoughts, feelings, and
thoughts, feelings, and point of point of view in your journal.”
view.
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Appendix B: The Interaction Design Wheel(s) of Fortune

Figure A-1: The Interaction Design Wheel(s) of Fortune

Appendix C: Combinations of Elements of Interaction
Table X: Combinations of Elements of Interaction

Sketch
No.
24

Combination of Elements
Fast, tool, continuity, control, secondary orality, R2 dialogic reflection, continuous
human-ai interaction

25

Fluent, media, movement, tool use, oral culture, R3 transformative reflection, continuous human-ai interaction

26

Targeted, dialogue partner, state, embodiment, literate culture, R0 descriptive reflection, proactive human-ai interaction

27

Uniform, aesthetic experience, pace, experience, secondary orality, R1 reflective description, proactive human-ai interaction

28

Constant, tool, connectivity, embodiment, oral culture, R0 description, proactive human-ai interaction
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Sketch
No.

Combination of Elements

29

Approximate, dialogue partner, movement, control, secondary orality, R4 critical
reflection, intermittent human-ai interaction

30

Powerful, aesthetic experience, pace, control, literate culture, R2 reflective description (forgot to include human-ai interaction)

31

Slow, aesthetic experience, proximity, transmission, literate culture, R0 description,
proactive human-ai interaction

32

Instant, aesthetic experience, continuity, optimal behavior, oral culture, R1. Reflective description, proactive human-ai interaction

33

Approximate, dialogue partner, speed, control, secondary orality, R2 dialogic reflection, intermittent human-ai interaction

34

Inconstant, system, movement, optimal behavior, literate culture, R0 description,
intermittent human-ai interaction

35

Precise, system, connectivity, optimal behavior, oral culture, R2. Dialogic reflection,
proactive human-ai interaction

36

Incidental, system, state, control, oral culture, R2 dialogic reflection, intermittent
human-ai interaction

37

Gentle, media, time-depth, embodiment, literate culture, R4 critical reflection, proactive human-ai interaction

38

Delayed, media, directness, optimal behavior, literate culture, R0 description, continuous human-ai interaction

39

Fast, tool, continuity, control, secondary orality, R2 dialogic reflection, continuous
human-ai interaction

