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Conversational agents are widely used in today’s multi-channel service environments. However, little is
known regarding the challenges faced by user experience (UX) designers. This study explores the challenges
faced by conversational UX designers working in multidisciplinary teams for understanding the design process
involved in the transformation of conventional graphical interfaces to conversation flows. In-depth interviews
with UX designers working in industries reveal the key challenges in the form-to-flow transformation process.
Moreover, collaborativeworkwith various stakeholders in complexwork environments involves conversational
artificial intelligence-engendered gap-filling work phenomena wherein UX designers tend to work across role
boundaries. Our results indicate the need for added support for CUX designer including tools and guidelines
to suppport form-to-flow design, tools for testing, and defining extended roles for CUX designers with
collaborative perspectives for designing conversational agents in multi-channel service environments.
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1 INTRODUCTION
With the adoption of advanced natural language processing (NLP) technology based on machine
learning (ML) and artificial intelligence (AI), chatbots are currently being used to enable various
services, such as personal assistants, smart home control, e-commerce, banking, and healthcare
support [12, 36, 57]. While chatbots are often referred to as text-based chatbots, conversational AI,
and digital companions, this work uses the term conversational agent (CA) as it embodies various
terminologies. A CA can be described as “software that receives natural language as input and
generates natural language as output, thus conversing with the user” [25].
The design process for CA user experience (CUX) includes the design of a conversation flow

and pattern between a human and a system based on natural language [16, 46, 59]. Considering
that most designers are trained in graphical user interfaces (GUI), object-based web platforms, and
app-based environments, and current human-computer interaction (HCI) training is organized
accordingly [49, 50], several user experience (UX) designers are unfamiliar with CUX design. This
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observation is based on the fact that CUX design requires the knowledge of several domains, such
as conversational flow design, in addition to technology, such as ML and NLP, which are departures
from traditional software development [1, 2, 58]. For new CUX designers who have undergone
training in a conventional UX design setting, the requirement of knowledge and comprehension of
technologies such as ML and NLP may act as barriers.
Due to the diversity of user interaction modalities, various online services are often provided

over multiple channels such as the web, mobile apps, messenger platforms, chatbots, and smart
speakers. A channel is a specialized platform or medium through which a service provider interacts
with its customers. Service providers often offer multiple channels to users in an effort to maximize
user contact. Further, it is important to deliver a consistent and seamless experience over multiple
channels. Because CAs offer natural language interaction, service providers often consider CA
support to be essential for increasing service accessibility. According to Jupiter, which is a market
trend research institution, chatbots are one of the key channels in this multi-channel expansion
strategy, and it is anticipated that by 2023, 50% of chatbots will supplement or replace mobile
application functions [60]. CUX design may be categorized as either a standalone CUX service that
operates as an independent channel or as a multi-channel service where a CA is used along with
other interaction channels such as the web and mobile apps. In this work, we focus on the design
of CUX services for multi-channel service environments.
The goal of this study was to deepen our understanding of the CUX design process, which has

expanded significantly with the development of CA services in multi-channel service delivery
environments. CUX designers often start experiencing the design process using commercially
developed dialogue management systems (DMS) and chatbot builders with their mental models
already established based on mobile app and web design. The majority of designers in the domain
of CUX are accustomed to GUI-style design. In general, their metaphor for the GUI-style design
mental model is ‘form’, a collection of visible GUI objects, whereas, in the case of CUX, a ‘flow’
metaphor is used to explain the turn-by-turn conversation dialogue process. Developing CUX
design for expanding multi-channel service delivery can be considered as a form-to-flow transition.
This new design process motivates us to answer the following research questions (RQs): RQ1: What
are the work strategies of a CUX designer for multi-channel service design, and what are the main
barriers faced by designers engaged in CUX design? RQ2: What are the key difficulties confronting
CUX designers in multi-channel service environments? RQ3: How do the roles of CUX designers
differ from those of conventional GUI-based designers, and how does collaborative work with
different stakeholder groups evolve through the course of the CUX design process?

We interviewed 17 designers who had experience in both UX and CUX design to investigate the
design processes, methodologies, and practices used by CUX designers working with interdisci-
plinary teams in multi-channel service environments. We then summarized the key challenges
experienced by CUX designers and their underlying causes. Our findings provided useful insights
into building new design tools and collaboration aids. This study is the first step toward a compre-
hensive understanding of the challenges faced by CUX designers that future studies can consider.

2 BACKGROUND AND RELATEDWORK
This section provides an overview of prior studies related to CA design and development. Contrary
to a typical GUI-centered design process, this study focused on the investigation of the differences
in the roles expected to be played by CUX designers and the differences in the CA design processes.

2.1 CA as an Interaction Modality Extension
The advent of platform-based CAs, such as Amazon Echo and Google Assistant, has resulted in
the exponential growth of CAs and pressure on service providers to reach customers via multiple
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channels [3, 36, 45, 45]. For example, a chatbot can be used to purchase an airline ticket; however,
this can also be done through an existing website, mobile application, or offline kiosk. In particular,
there is a rapid growth in the adoption of CAs in sectors where the availability of multiple channels
that can be accessed 24h a day is related to sales in various industries, including the tourist, retail,
food and beverage, and banking industries [15, 54, 63]. In general, the customer contact points for
service delivery may vary based on the modality of the interaction and device use. For effective
service operation, all channels should provide services over a single data management backend
instead of separate treatments for individual channels. Chatbot services are widely used for channel
expansion of existing multi-channel service environments wherein other channels, such as mobile
and web-based applications, are in operation for delivering this service. The work environment
of UX designers may be categorized based on the size of the organization, the size of the team,
the roles of team members, and the size of the development service. The major characteristics of
CA services are developed for channel expansion in environments where service channels are in
operation.

2.2 Design Pattern of Conversational Agents
Conversational agents can be classified into task-oriented services such as airline ticket bookings
and restaurant booking, and information-oriented services, which include frequently asked question
(FAQ)-oriented queries and answers. This study mainly focused on the design of task-oriented CAs.
For current users accustomed to performing various tasks digitally, the most powerful task model
is a mobile application [65]. For this reason, Li and Riva [43] suggested a method that automatically
interprets the GUI of mobile apps to extract user tasks and generate questions and answers for
CAs utilizing the most prevalent slot-filling strategy for developing CAs. Arsan et al. [6] developed
a service-similar to Google Assistant and Siri-that completes the input requested by the user to
capture a snapshot of the GUI screen, thus targeting CA services that are used in conjunction with
mobile phones. Although the task model can be automatically extracted from the mobile application,
it is generally perceived that the CA experience design requires significant additional user research.
Furthermore, most designers are trained in GUI object-, web-, and app-based contexts [51], however,
CUX design often requires an understanding of new technologies such as NLP and ML and key
CUX design building concepts such as intent and entity that would be challenging for new CUX
designers. The intent of a given request represents a user’s underlying goal or objective, whereas an
entity (or slot) refers to the required information to achieve that objective, as illustrated in Figure 1.
GUI objects such as radio buttons, checkboxes, scrolls, and hamburger menus are extensively

employed as design patterns. Mouse-based interaction methods such as drag and drop, click,
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double click, and touch-based pinch user interfaces (UIs), which allow for intuitive magnifica-
tion/demagnification using two fingers, are the result of decades of design work and market
acceptance [14, 27, 61]. When a new technology, such as a touch screen, is launched, the intent
of the designer is to provide intuitive operation to the user, and the effort directed toward its
implementation is integrated, thus resulting in a standardized UI that designers, developers, and
users implicitly agree upon. Ozenc et al. [55] defined the “immaterial” materiality of software
based on observations from designers developing new controls. Nelson and Stolterma first used
the term “ultimate particular” to refer to a standardized UI element, by which a new concept from
the designer, which was related to the operation of a device was established via a process of tacit
consensus, implementation, and iterative improvement [52]. “Ultimate particular” emphasizes the
significance of concrete design solutions as expressions of knowledge.
A design pattern is a standardized method of description used to specify the solution to a

problem systematically. Since its initial use by the architect C. Alexander, it has been utilized
in other domains, including architecture, computer science, and HCI [4, 11, 62]. Kruschitz and
Hitz [37] focused on knowledge transfer using design patterns in the field of HCI. A design pattern
may be regarded as an “ultimate particular,” as mentioned above, and most designs are built on
design patterns in stable development environments such as applications and web-based platforms.
In newly introduced design domains such as CAs, a consensus among design patterns is yet

to be established. Thus, the connection between a design concept and the actual implementation
process is tenuous. It is evident that the designer is required to communicate the delivery of a new
experience to the developer. Designers are expected to translate their ideas into interactions that
can then be implemented in conjunction with the developers. User experience designers who are
unfamiliar with a technology are often uncertain about the feasibility of a development; developers,
especially, are unfamiliar with the development environment. The process of reaching a consensus
can be considered to be a sequence of challenges [17, 21, 55]. In addition, establishing a suitable
criterion for choosing between feasibility of an environment with limited development resources
and acceptability in the current (evolving) development environment is challenging. In this context,
we derived the following research questions: RQ1: What are the work strategies of a CUX designer
for multi-channel service design and what are the main barriers faced by designers engaged in CUX
design? RQ2: What are the key difficulties confronting CUX designers in multi-channel service
environments?

2.3 Collaborative Work within a Multidisciplinary Team
Designers collaborate within a multidisciplinary team using AI/ML and NLP technologies as design
elements. The NLP model, which is one of the technologies at the core of CA implementation, is
representative of AI technologies based on ML. Due to the probabilistic nature of AI models and
the difficulties associated with understanding their technicalities, the design process employing
AI models presents several obstacles to UX designers [28, 64, 66, 67, 69, 70, 72]. Zdanowska and
Taylor [72] noted that, although numerous academic studies were conducted in the field of AI/ML
with respect to HCI, there was minimal access to the development process of these systems in the
“real world.” The role of current UX practitioners was evaluated with an emphasis on corporate ML
services in the business-to-business domain. Yang et al. [70] identified the difficulties associated
with the human-AI interaction design process due to the uncertainty of AI capabilities and the
complexity of AI models and proposed a map of the complexities involved in AI design. Considering
the challenges faced by AI UX, especially regarding the difficulties associated with AI failure
prediction due to the probabilistic nature of AI models and the complexities involved in testing
prior to system deployment, Hong et al. [29] presented a low-cost prototyping tool for ML services.
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Several researchers noted that AI/ML systems were changing the traditional user-centered design
approach. Yang et al. [69] focused on a method involving collaboration between designers and data
scientists in a new technology-oriented collaborative environment. Piorkowski et al. [56] analyzed
how AI developers overcame communication gaps within a multidisciplinary team with respect
to the lack of a shared mental model and provided information to stakeholders who collaborated
using documentation tools such as Microsoft PowerPoint, despite the high cost involved. Thus, the
third research question was derived within this context as follows, “RQ3: How do the roles of CUX
designers differ from those of conventional GUI-based designers, and how does collaborative work
involving different stakeholder groups evolve during the CUX design process?” This includes the
challenges faced during collaborative work.

3 METHODOLOGY
The problems faced by CUX designers in industrial sites were collected and analyzed using graphic
elicitation-based in-depth interviews.

3.1 Participant Recruitment
The selection criteria for the interview participants were UX designers with UI/GUI design expe-
rience and task-oriented CA development experience. A total of 17 designers (12 females and 5
males) were recruited from three companies. Three of them were removed from the data analysis
process because their participation in the interview was insincere, the project type was not in the
multichannel environment, or the role of participation was auxiliary. Each interview participant
was assigned a code for identification (refer to the summary of participants in Table 1). This study
was approved by the institutional review board (IRB). Pseudonyms were assigned and managed to
protect the personal information of those interviewed. Informed consent was obtained after the
objectives of the study were clarified.

3.2 Interview Details and Analysis Methods
The interviews were conducted for approximately 60 to 90 min via video conferencing (Zoom and
Google Meet), and those interviewed received a gift certificate worth 50,000 KRW (approximately
40 USD). The interview process was recorded with informed consent, and the data was collected in
the form of audio recordings, notes, and drawings. For the purpose of explanation, the interviewee
drew or added notes directly on the paper. The drawings were captured using a cell phone and sent
online to the interviewer.
The in-depth semi-structured interview questions were composed based on the followings: 1)

the current work environment, including the chatbot development process and preferred tools, 2)
the role played by the designer and the issues faced during chatbot design, 3) differences between
GUI/UI and conversational user interface (CUI), 4) the designer’s level of understanding of CUX
design concepts such as intent and entity design, and 5) a simple task was assigned to each
participant to extract the designer’s knowledge of the subject. Graphic elicitation techniques and
in-depth interviews [8] were employed to better interpret the thoughts and experiences of the
designers. In particular, we used the illustrations sketched by the designer and freely recorded notes
to verbally discuss the important aspects. The knowledge extraction approach that incorporates
visual expression facilitated the expression of empirical and tacit knowledge, which is challenging
to express verbally [23]. These visual representations were reported to have enhanced the ability of
those interviewed to express exclusive thoughts [9] and the in-depth interviews and communication
between the interviewers and subjects [20]. The list of tasks created to extract the knowledge of the
designer was as follows: 1) a comparison of existing application-/web-based development processes
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Table 1. Overview of Participants. Conventional UX and CUX design experiences in years. Design experiences
include major products and multi-channel lists.

No Code Gender UX Exp. CUX Exp. Company Design Experiences

1 D1 M 13 5 Major IT
company
for service
development

UX for a smart speaker platform
Web, App, CA

2 D2 F 12 6
Chatbot for smart home services
Customer chatbot for e-commerce
Web, App, CA

3 D3 M 11 4 Smart speaker for smart homes
Vehicle infotainment CA

4 D4 F 10 7 Customer chatbot for insurance services
Web, App, CA

5 D5 F 6 6
AI agent for in-vehicle services
Customer chatbot for credit card services
Web, App, CA

6 D6 F 9 4 Major IT
company
offering IT
integration
services

Customer chatbot for banking
Web, App, CA

7 D7 F 11 4 Customer chatbot for home shopping
Web, App, CA

8 D8 M 9 5 Customer chatbot for banking
Web, App, CA

9 D9 F 21 3 Customer chatbot for credit card services
Web, App, CA

10 D10 F 5 4 Customer chatbot for credit card services
Web, App, CA

11 D11 F 17 7 Major
design
agency

Customer chatbot for credit card services
Web, App, CA

12 D12 F 8 4 Customer chatbot for credit card services
Web, App, CA

13 D13 M 13 4 Customer chatbot for credit card services
Web, App, CA

14 D14 F 7 2 Customer chatbot for tourist info services
Web, App, CA

and CUX development processes, 2) intent design for a simple task, and 3) the clarification of the
similarities and differences between existing application/web-based and CUX development items.
After the interview, we transcribed the recorded sessions and analyzed the collected data. We

followed the approach proposed by Braun and Clarke to perform the thematic analysis [13] wherein
the analysis of collected data consisted of six steps: familiarizing oneself with the data, generating
initial codes, searching for themes, reviewing, defining and naming them, and producing the report.
We began our analysis with an initial familiarization phase in which the transcripts and drawings
were carefully reviewed. Relevant words, phrases, or sentences containing significant expressions
were coded (a total of 150 codes were found) to generate the initial themes [26]. By following
an iterative process of re-reading and coding, we identified four main themes and 14 sub-themes
related to the research questions.
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3.3 Participant Characteristics
The average experience in UX design of those interviewed was 10.9 years. The shortest experience
was 5 years, while the longest was 21 years. Those interviewed had an average of 4.6 years of
experience in conversational UX design, with the least being of 2 years and the highest of 5 years.
All the designers had transitioned to CUX after general UX work.

Types of CUX Projects: It was observed that all the participants had worked on CUX service
projects in multichannel environments, of which web-based and mobile applications were the most
common. There were cases in which hardware-based specialized devices were used in parallel
with mobile applications and ones in which the designers mentioned standalone CUX services
that were operated in conjunction with a telephone call-based counselor or a web page-based FAQ
service; thus, they could not be considered standalone types. The affiliations of the respondents
were classified into three categories: (1) a major organization that developed its own services, (2) a
large IT company that provided IT integration services, and (3) a large design agency. The expertise
of the designers participating in the interviews was identified by their respective professions. The
scale of the participating tasks varied depending on the maximum number of intents to be fulfilled
by the chatbots (100–500 across firms). Several designers were engaged in development projects
for smart speaker platforms and text-based chatbots. It was evident that the participating designers
had expertise in designing commercial CA product services.

Team Structure and Size: Two or three CUX designers were assigned to each project, regardless
of the size of the company with which they were affiliated. In the case of one firm, a large team
with more than ten CUX designers was assigned to develop a new service category, but the number
of designers per service module was 1–3.
CA Implementation Platform: Conversational UX development was found to be dependent on

various platforms that supported dialogue management and NLP, including Google, Amazon, Naver,
and Kakao. Open source-based custom platforms were also employed. A single service was often
implemented using multiple platforms (possibly to increase service accessibility).

4 RESULTS
This section provides a detailed illustration of the major themes: a form-to-flow strategy for CA
design in multichannel service design (RQ1); a lack of common design patterns and implementation
feasibility leading to reworking (RQ2); and the complexity of collaborative work environments
lacking shared understanding, and the gap-filling tasks of the designer due to a lack of clarity on
the role of CUX designers (RQ3).

4.1 Form-to-Flow: CUX Design Process Differences and CUX Barriers
Based on the interviews, it was observed that despite the rapid expansion of CUX design in the
industry, only a few UX designers were educated exclusively in CUX design. Most CUX designers
migrated to CUX design after receiving training in a CUX-related area to expand their design field,
although their initial skill sets were acquired for mobile applications or web-based platforms. All
the cases; in which the CUX service designers participated, involved the extension of CUX services
in operations such as web-based or mobile applications to multiple channels. Examples include the
application of a chatbot to a web-based tourism information service and an app-based ticket and
train ticket reservation service.
Based on the results of the interview, it can be inferred that the experience of the designer

and that of the user, was formed based on the mobile application or web-based platform where
most services are provided. Moreover, the role of CUX designers was to convert form-type design,
such as a web-based or mobile application, into a conversational flow. The interviews revealed the
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Fig. 2. Results of thematic analysis and topics discussed

following: 1) the differences in activities related to the design process of CUX design compared
with those of a mobile application or web platform; 2) the knowledge barriers when engaging in
CUX design; 3) major experiences in form-to-flow conversion.

4.1.1 Differences in Design Processes and Activities. Interpretation of the perceptions of the designer
using graphic elicitation revealed that the configuration phases of the CUX development process
were the same as those of the GUI design process in that they were composed of the following steps:
analysis, design, prototyping, development, testing, and product launching. However, the activities
in the individual stages differed. Figure 3 summarizes the overall differences. Here, drawings were
used to collect the designers’ perceptions required to acquire an extensive understanding of the
changes in the design process at each of the stages mentioned. As a result, it was found that the
features of intent/entity design work and the testing phase were distinctive, and there were several
repeated activities, as stated by a majority of the designers who participated in the interview.
Additional differences unique to the CUX design process included the generation of training data
for DMS, which is the foundation of any machine learning-based system. In general, the process
of generating training-domain-specific and task-oriented datasets starts with the generation of
representative sample sentences. These sample sentences could be further used to increase the
dataset size (e.g., by designers generating the datasets, outsourcing dataset generation, or leveraging
customer interaction data such as call center logs). This process was then followed by inputting
the dataset into the DMS system for model building. It was observed that CUX designers were
predominantly engaged in the sample sentence generation and input phases of the training data
generation process for DMS.
Most CUX designers considered the information architecture stage as equivalent to the in-

tent/entity design stage; both are functions of the information design process. The intent/entity
design stage may be interpreted as a type of information structure design, which is at the core
of the logical design process for CAs. The addition of data collection and learning process tasks
were identified as the pre-analysis phases; these are not found in mobile apps or web designs. In
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Fig. 3. Differences in the design processes of mobile/web and CUX design

addition, numerous designed outputs were different from what was expected, which resulted in
a large amount of reworking, causing designers to return to the previous stage. The absence of
an appropriate testing method was highlighted as a significant difference and challenge when
compared with mobile applications and web-based design. “If they (i.e., development team) say no,
the intent itself should be modified or changed” (D5).
The diagram drawn by D10, which is presented in Figure 4 illustrates why such repetitive

processes occur and the difficulties faced by CUX designers. The UI design in existing mobile or
web applications is very stable, just as at the top of a tower with a solid foundation; however, with
CUX, the design elements are hardly visible, even when the visible elements are emphasized. As
a result, it is difficult to grasp any of the structure other than the visible elements, as in the case
of the “tip of the iceberg.” Furthermore, it is very inconvenient to use incorrectly designed CUX
services.
The most representative case is the explanation of the difference in design activities that occur

during the conversion from a form-based design to a conversational flow design, such as intent/entity
identification, generation of training sentences, an inspection of NLP input/output processing:
understanding the user’s text input to extract relevant information, return to the correct and
intended output, and response modeling. In several cases, the role was to consider the characteristics
of the CUX development environments, as they were not clarified when making the distinction
between the processes, for example, the determination of the depth of information and the design
of policies for exceptional cases. For example, the emphasis on policy design for exceptions explains
the need for additional design activities by highlighting the inability of the current DMS engine
to respond as expected. Several designers highlighted output formats, such as standard template
management; this clarifies the expanded role of UX designers in contrast to those working on mobile
apps and web-based platforms, given that standard design documents are yet to be established in
CUX design. The assumption of this role by UX designers leads to clarification on “discussions for
collaborations” and “requests for involvement in content-related development,” which may be regarded
as requirements for a new role that cannot be clarified based on the current process. There were
variations in the labor involved at each stage of a given process, and this explains why there was a
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Fig. 4. Illustration by D10 elaborating on the characteristics of CUX design

significant change in the actual work in the overall design process. “I thought that design was merely
a shell in the chatbot field compared to other fields” (D10). Participant D4 emphasized intent/entity
design, flow design, response modeling, and text inspection. The emphasis on policy design for
exceptional cases was judged based on the results of experiences where the existing DMS engines
could not respond when it was not possible to provide exact answers.
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App Chatbot

Fig. 5. Illustration by D4 elaborating on the differences in design activities

4.1.2 Knowledge Barriers in CUX Design. For CUX design, it is necessary to acquire knowledge
that is different from that required for the current mobile applications/web platforms. The compre-
hension of intent/entity is most critical, in addition to other DMS characteristics, along with the
comprehension of bot builders, conversation models, and NLP capabilities.
(1) Understanding the basic characteristics of conversational UX design: Intent and entity can be

identified as the most fundamental knowledge required for CUX design, in addition to being the
most significant distinction from form-based design based on UI objects. “Those who worked on
menu-based interfaces are probably unfamiliar with the idea of intent and entity” (D4). “Difficulties
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occur when a person designing a chatbot uses traditional UX models to understand the concepts of
intent and entity” (D8).

Branch design: The metaphor of a flow is generally used to describe CUX design, which consists
of a sequential arrangement of intents, with the subsequent intents determined by the response of
the entity in the previous intent stage. Typically, a flowchart is used to illustrate the order of the
intents according to these entities. The design of subsequent intents based on the entity response
is referred to as a branch design. As expressed by participant D4, “If I were asked to select one term
that appropriately expresses the challenge of conversational design, it would be a branching hell.”
The expression of the “hidden intent structure” or “how to split intent” expressed by D7 indicates
branching design.

(2) Understanding technologies including their limits: Among the CUX designers who participated
in the interview, designers who were experienced in tasks involving a large number of intents
explained the limitations of technology. Designers mentioned the understanding of natural language
unit characteristics using ML. We also found difficulties resulting from excessive expectations
related to AI performance, such as cases of additional learning of example sentences required for
specific services and the reduction of simple tasks such as learning example sentences. “If you ask
about the expectations that consumers or users have when they refer to AI, they are of the opinion that
the system will automatically respond to all queries. Indeed, there are problems that occur because
expectations deviate from feasible reality” (D8). In addition, designers reported their experiences
when validating the requirement of designing intents, considering the performance of the engine
after actual service implementation, and changing interaction designs due to implementation
limitations at the meeting stage for implementation after planning. “I have noted that the UX is not
always as intended due to the issue of actual backend engine performance” (D8).
Several CUX designers mentioned differences in the platform characteristics, excessive de-

pendence on each platform, and incompatibilities between platforms. In fact, multiple platforms
co-existed, and the platform technology was at the center of the design stage as well. “There are
occasions wherein people on different platforms experience difficulties in communicating with each
other” (D6). “Google Dialogflow updated something. Then we had to work on the previous development
again” (D9).

4.1.3 Form-to-flow Transition Experiences. A mobile application or webpage, which is a collection
of visible GUI objects, is a metaphor for ‘form.’ In the case of CUX, the metaphor for flow was
used to explain consecutive queries and responses (turn-by-turn) that occur between the user and
the system during the dialogue process. CUX designers who participated in the interview played
a role in converting form-based UX, made up of UI components that provided visual affordance,
into a conversational flow. “The initial chatbot was basically content that was transferred from
the application screen to the chatbot” (D14) The majority of the projects carried out by the CUX
designers who participated in the interviews were related to multi-channel services that added
CUX services to existing GUI-based mobile applications or online services. “The chatbot project is
not solely initiated by the development of chatbots. For example, if a company intends to develop an
online channel, the first step is to create a web homepage on a personal computer (PC), followed by a
mobile application, and finally, a chatbot. With respect to the overall UX, scenarios should be developed
for all aspects connected to and harmonized with the entire service. This is a difficult task” (D8).

During the form-to-flow transition, the process of restructuring the UX to suit flow-type interac-
tion includes different considerations when compared with the design of the existing form-based
UX. In the context of form design, the primary goal is to provide affordance through visual GUI
objects on the screen; this allows users to complete specified tasks. The GUIs also constrain user
interactions in certain contexts (e.g., making a field or button unmanipulable). Flow design, however,
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cannot restrict the scope of available intents at any given moment. The role of the designer is
to organize a conversational flow by defining preferable tasks as distinct intents and identifying
the user input required in each intent as entities. These different considerations involve design
exploration, often leading to an iterative and repetitive process. The description of DL1 below
confirms that the design of flow is recognized as a distinct function of CUX designers. “[It is] the
process of narrowing down intents to perform precisely fit-for-purpose tasks. [It is] the same function
but transforming what can be shown on the app screen into how the flows need to be organized. This is
the differentiation point of [flow] scenario design from app design” (D6).
Due to the constraints of the existing backend infrastructure and the characteristics of CUX,

which follows a significantly flexible flow-based design with a relatively high degree of freedom,
designers must execute repetitive operations to determine the optimal conversational UX. Verifying
and eliminating duplicate intentions, which are stated as ‘tangled,’ are examples of repetitive tasks
during the inspection of several entities that should be included in a single intent without omission.
In the words of some of those interviewed, “Determining ‘which part is tangled’ is a difficult task.
Yes, in particular, it would be excellent if it could be identified. I am required to open all the logs to
identify it” (D11). “There are numerous human errors in arranging the branches for each intent in a
unified manner. I think there should be an automated tool” (D4).

In the process of determining the ideal flow-based UX while maintaining the existing form-type
service, the latter becomes a constraint, or sometimes, it leads to an adjustment to the form-type
service that occurs during the development process. “It was about transforming all of the app’s
functionality into a chatbot. Original chatbots were offered as a rule base. [...] So when we reorganized,
we blasted everything apart and rebuilt it. We updated both the app and the website during the
development process. As a result, (the development process) took a very long time” (D14).

4.2 Lack of Common Design Patterns and Understanding of Feasibility
4.2.1 Lacking Standardized, What You See Is What You Get (WYSIWYG)-style Design Patterns. In
the case of web-based and mobile applications employing GUI-based components, the most effective
forms of components were established in the form of a standard or pattern over a long period of
use, and the pattern is visual and intuitive in WYSIWYG format. During the design process, UX
designers can easily predict how the design outcome will behave. In addition, developers have a
common understanding of the results of implementation using the design outcome.

CUX design employs design components known as intent and entity, which are visually difficult
to assess, and design standards are yet to be established. Designers must use these intents and
entities to convert a form-based design with UI elements, such as radio buttons and checkboxes,
into a flow-based design with natural language. Participants also agreed on the point about platform
restrictions making it difficult to immediately examine the implementation, which leads to repetitive
work.

4.2.2 Diverse Perspectives on Best CUX Design Practices. The CUX design process considers the
form-to-flow transition and flow-appropriate UX. In this stage, the optimal UX is generated by com-
bining intents and entities that are difficult to design in the intuitive WYSIWYG style. Participants
typically identified the appropriate solutions via trial and error, and this was considered a stage
wherein there was no general standardization. Tool software companies such as Google, Apple,
Amazon, and Naver, which supply DMS, provide rough guidelines. However, a detailed standard as
observed at the mobile application or web level [16] is lacking. “In the case of the mobile application,
and web-based platform, there is a consensus in that significant advancements have been achieved over
time; however, perspectives on chatbots differ” (D9). “I suppose this represents the transitory period
before a common mental model is developed. [...] In the case of chatbots, it is evident that a standard
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mental model is yet to be developed” (D6). “It appears challenging as the user experience can be altered
based on how the intent is fragmented” (D3).

4.2.3 Uncertainty in Development Feasibility. Compared with the mobile application/web platforms,
CUX design involves different design components, and it is difficult to intuitively verify their
operations. Furthermore, most CUX designers assume that CUX work is a process of bridging the
gap between design and implementation, which development could not achieve. Some designers
expressed this as a detour (D11), or a method of handling an infinite number of cases (D7, D11),
whereas other designers described it as a method of identifying an alternate UX within the scope
of development (D1, D4, D14). “Regarding mobile applications and web, there is a certain degree of
consensus between developers and designers that it is feasible to develop” (D5). “The problem is that, in
the absence of the designer, it cannot be determined if the flow operates as intended. Only the designer
can achieve this. [...] Despite the fact that I collaborated with engineers, they questioned me regarding
several aspects” (D14).

One of the responsibilities of CUX designers is to persuade developers to implement their designs.
However, the participants encountered various challenges during this process. For example, there
was generally minimal accumulated UX data that could be used as a basis for persuasion, and
the development timeline was stringent. Moreover, developers were unfamiliar with the various
implementation methodologies because DMS engines are also evolving. Several designers even
experienced that being forced them to make design changes because of DMS version updates.
“Chatbot expertise is sparse. Hence, we should take trial and error” (D7). “We need to devise lots of
detour tactics to overcome the engine’s limitations. This procedure demands considerable effort” (D11).

A critical stage of the CUX design process is the accumulation of training sentences for an NLP
engine. However, there is a limitation, in that it is difficult to directly predict outcomes. The testing
procedure employing an NLP engine trained using real-world text samples is limited; hence, tests
are generally conducted using the Wizard of Oz technique.

4.2.4 Repetitive Work. Compared with mobile application/web platforms, the CUX process is
characterized by a greater number of iterative tasks, necessitating a return to the previous phase
and rework, for reasons such as the definition of standards, securing of data, consideration of
designs observed during testing, and constraints of legacy systems. Such repetitive labor occurs
before and after the service launch, and poses challenges to the CUX design process, given the
numerous maintenance tasks and the required continual maintenance of the system after the service
launch. A designer expressed the difficulty of repetitive work as follows. “Why is this an AI system?
All procedures were performed manually. It is manual labor performed by humans for AI” (D10).
The repetitive tasks occurred during error correction. In the AI/ML-based CUX development

environment, it was difficult to support the common trial-and-error process of the designer; thus,
owing to repetitive manual work, the operation differed from the design intent. Errors in the intent
recognition stage that occur due to overlapping intents expressed as “tangled” or due to missing
entities that should have been included in one intent are typical examples. “Currently, there are no
rules or guidelines for resolving tangled errors, simply attempts, which are re-implemented if they are
unsuccessful” (D11). “Conflicts may arise if utterances for each service are processed separately. The
utterance collision and intent collision should be re-evaluated and revised” (D1).

This repetitive work occurred during the creation and maintenance of the template documents
for collaboration. The causes of repetitive document work are as follows. When the same content
is processed in numerous document formats in various manners, such that stakeholders from
diverse backgrounds can view the same content, this is considered as redundant work. Redundant
documentation makes it difficult to manage collaboration in a coherent manner. “To fulfill the
requirements for chatbots, engine developers, and front-end developers, all the interactions should be
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arranged for each screen unit” (D10). “Therefore, while collaborating with multiple people, if they are
not unified at the center, there will be a combination of distinct versions” (D2).

4.3 Complexity of Collaborative Work Environments
4.3.1 Complexity and Challenges Induced by Evolving Technology. The CUX designers who par-
ticipated in the interview stated that they could carry out design only if they understood the
characteristics of the builder and platforms; however, they generally used multiple platforms si-
multaneously, and these platforms were constantly changing. It was suggested that it would be
cumbersome for designers to work with a platform that was complex or had not been previously
handled. “What we can provide is dependent on the performance of the builder. Builder characteristics
and NLP quality levels are constantly changing, given the current industry context. It is a chaotic
moment!” (D4).

4.3.2 Lack of Common Understanding among Stakeholders. The use of natural language familiar to
humans is a significant factor in the development of CUX services. This can create an illusion for the
stakeholders. The prevalent misconception that current application or web platform services can
be readily converted into CUX services and that they can be developed by adding sentence learning
that fits the service domain on top of a common DMS platform can lead to an underestimation of
the amount of work required. Due to a lack of awareness regarding platform characteristics, strict
development deadlines, and an insufficient workforce may result in a delayed service launch. Except
for backend development, mobile applications, and web development are almost standardized and
are performed in an environmentwhere it is easy to use previously developedmodules. In a relatively
new development environment, applications are developed without a complete understanding of the
platform’s characteristics. In addition, perceptions of technological limitations may differ. Feasibility
should be considered in conjunction with time and workforce resources. The time required to
become accustomed to a new environment and the effort required to handle unanticipated issues in
an environment where the expertise and knowledge required for modification are not generalized
can limit the scope of implementation. The effort required to be made by the CUX designer to
persuade stakeholders to implement the CUX design in this process may result in tensions within
the organization. “Chatbots require a significant amount of work to set the standards,” as conveyed
by participant D7.

4.3.3 Tension and Persuasion in Collaborative Design and Development. With respect to commu-
nication among stakeholders, there are several methods in the implementation stage–including
persuasion–that can be used to achieve an optimal tradeoff between requirements and available re-
sources. In an environment where stable technology and standardized implementation are common,
there is a tacit consensus regarding this tradeoff. However, the communication process involved in
determining the optimal tradeoff by persuading groups at different levels in the hierarchy is one of
the factors influencing decision making. Further, constraints related to an unfamiliar environment
may result in tensions within the organization. It is difficult to explain why effort is required
to identify a new solution when no applicable alternatives are available, particularly for a CUX
designer with minimal knowledge of development. “Asking developers to create something which
seems impossible to implement poses many challenges; when finding appropriate reference points to
convince them is difficult, persuasion is also made more difficult” (D5).

The interviews indicated that the majority of service development environments develop services
requested by clients based on specific platforms such as Google, Amazon, and Naver. Moreover, only
CUX designers among the interviewees had prior experiences in joining teams for constructing
specialized platforms (D1). Therefore, this was not the general case. Due to the nature of CUX,
it is required to have a developer with knowledge of AI and a data engineer for data learning
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and structure management. However, most teams do not have people with such skills; therefore,
UX designers and developers should collaborate to solve all the potential challenges that arise
during CUX design and development. There are cases of large corporations with developers or data
engineers with AI expertise; however, in most cases, UX designers and developers are primarily
involved in the service design, development, and evaluation stages. Developers have different levels
of expertise with respect to specific builders and an understanding of the AI engine; thus, those
with the most expertise should play the required roles.

4.3.4 Design Materials for Collaborative CUX Design. During the design phase of a mobile ap-
plication or website, specialized tools are commonly employed for the construction of high- and
low-fidelity prototypes, such as Figma or Sketch. Using these prototype tools for development via
the process of transferring design results is common [53, 62, 73]. The generation and management
of design documents may be burdensome for CUX designers in an environment where CUX design
methodologies are not standardized. Most designers use Microsoft Excel-based documents to ex-
plain the conversation flow composed of intents and entities, in addition to current screen-based
prototype-type documents, using a variety of documentation tools such as slide-based Microsoft
PowerPoint presentations or Figma.
Given the flow-based characteristics of CUX, such redundancy in work is interpreted as a

process in which the industry requires a documentation method suitable for expressing the desired
information, such as generating different versions of blueprints, perspectives, and aerial views
based on the intended architectural output. In the case of Microsoft Excel-based documents, the
information type selected at the start of planning frequently changes during the development
phase, thus necessitating multiple rounds of reworking. Additionally, in an environment where
multiple builders are employed simultaneously, a Microsoft Excel document should be input for
each builder. The CUX designer is assigned the additional task of re-adjusting the documents based
on the characteristics of the builder.

4.4 Lack of Clarity on the Role of UX Designers
4.4.1 Absence of Consensus on Designers’ Roles. A lack of commonality in understanding among
the multiple stakeholders involved in the development of CUX services results in a lack of consensus
on roles and responsibilities with respect to development. This results in lack of development of
standard modules due to the absence of a common standard, issues with communication due to
differences in the common understanding of feasibility, and numerous documents being generated
for communication. Roles that did not previously exist, such as the structuring of training sentences,
review of API interface connections, development of alternatives to overcome engine limitations,
and securing domain-specific knowledge, were assigned.
New areas that did not previously exist (but were required) were considered as gray areas

wherein the roles and responsibilities were unclear. CUX designers who frequently assumed the
responsibilities of planning and program management were frequently allocated this role. “The
limits of the development environment and technology should be overcome by UX, which cannot cover
all aspects” (D6).

4.4.2 Perception of Gap Filling. In contrast to application/web development, where standards for
planning and development have been established, a common consensus has yet to be established
in CUX development. At a stage when technology is currently advancing, CUX designers are
attempting to deliver the optimal UX in an environment that operates differently from their level
of expectation. It was verified that this was an additional role to be played.

Among these additional roles, there were multiple processes required to bridge the gap between
design and implementation, which development could not bridge, and it was confirmed that CUX
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designers play a role in bridging these gaps. Designers expressed detours in (D11) and identified
methods for handling an infinite number of cases (D7). Moreover, designer D11 explained the role
of UX in terms of identifying alternatives within the development scope to address the limitations
of the engine.
Based on the interviews, the gap may be roughly categorized into two types: role recognition

and development and implementation. Furthermore, the responsibility associated with delivering
an optimal UX is frequently assigned to CUX designers. “The generation of training data requires
considerable effort and time. Ideally, this should be handled by a dedicated team. However, designers
solely play this role in actual circumstances” (D11).

UX Development

Scenario generation

fit for writing guideline

(estion-Answer)

Input for machine learning engine

(training sentence, thesaurus, etc.)

Checking API interface

[Direction]

Governance, template
[Real world]

Gap-filling

Modeling

Original drawing by D10Translated version

Fig. 6. Example of explanation for gap filling

D10 explained that the most important element of gap filling was modeling; the roles included
in this modeling stage, namely the question-and-answer scenario writing, securing materials for
the engine such as example sentences and terminology, and the API check for linking with the
operating services, were explained. Further, it was explained that though the API check was not
impossible to develop, there were certain situations in which it was difficult to create a separate
API exclusively for CUX in an environment where services of various channels were provided
using one API, that and this also acted as a new constraint in CUX design.

4.4.3 Expanded Role of UX Designers with AI/ML. We found that the performance of AI/ML in
Natural Language Understanding (NLU), which plays a critical role in the CUX service, significantly
altered designer perceptions. These changes influenced the responsibilities and roles of the designer.
The quotes below illustrate scenarios in which the number of sentences used as examples for each
intent should be balanced; otherwise, the intent training sentences would be reflected inaccurately.
“During actual development, I observed that if there are few example phrases in one location and
numerous instances in another location, the outcome occasionally moves toward the location with the
most examples, thus, influencing the value of the result. Therefore, the number of sample sentences per
intent should be comparable; for example, 30 training sentences per intent. These types of rules are
required” (D7).
As an extension of the designer’s role previously described, CUX designers are responsible for

generating sample sentences, engine training, and verifying outcomes. In addition, several CUX
designers were considering the necessity for additional expertise and roles to improve UX with
respect to the characteristics of the dialogue. “I am uncertain as to which expert should handle
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this; however, following discussions with engineers, a linguist or an AI specialist should be assigned
independently” (D14).
Even in a technical area where developers have sufficient expertise and responsibility, it may

be challenging to set the standard for intent or adjust the settings to improve the quality of the
system and user satisfaction based on whether it is acceptable from the user perspective instead
of technical interpretation. Moreover, CUX designers are participating in these scenarios and
suggesting alternative problem-solving strategies, as dedescribed earlier. “For example, an outcome
is considered as a false negative when it falls below a set threshold. If the chatbot is unable to detect
it, the log is checked directly by a human. [...] It is critical to alter items that may clash with current
intents and filter out these tasks while identifying false negatives” (D4).

5 DISCUSSION
5.1 Challenges and Roles of CUX Designers in Multi-Channel Service Environments
5.1.1 Challenges in Form-to-Flow Transformation. We focused mainly on CUX design that considers
the transition from ‘form’-based interaction composed of visible objects known as a GUI to ‘flow’-
based interaction composed of intents, entities, and branches that lack visual affordance. This
form-to-flow conversion frequently occurs in the process of providing multi-channel application
services and is used in various applications such as travel reservations, banking transactions, and
food delivery services [60]. Based on an analysis of in-depth interviews with CUX designers, it was
confirmed that the CUX design process contained multiple knowledge-entry barriers.

In the case of form-based GUI interactions, there is a clear top-level navigational flow in each form
which is designed based on information architecture. However, a flow-type UX with a high degree
of freedom associated with the natural language-based manipulation presents unique challenges
different from those of current form-based UX designs. Branch design in flow management refers
to the process of constructing a user-accessible flow path with branching and reply patterns and
returning to the original flow when the user deviates from the system-designed path. In the absence
of a correct mental model for flow recognition and branching, the branching design process,
without the assistance of familiar design principles, was identified as a significant challenge faced
by CUX designers. There are widely used CUX design guidelines [7, 22, 46, 74]; however, established
standards for CUX design are still lacking in this area [19], and supporting tools for CUX designers
are inadequate [47, 48]. Furthermore, additional studies are required on design approaches and tools
that can facilitate form-to-flow transformation and methods that can be used to readily express
flow-based interactions, such as branching design.

5.1.2 Collaborative Work under Complex and Unstable AI/ML Environments. AI/ML-based envi-
ronments are complex and undergo numerous changes. The characteristics of a service using
technology that is evolving and the development environment based on the platforms of other com-
panies serve as engines for CUX service development. Wenger suggested a community of practice
framework based on the concept of legitimate peripheral participation by experienced members
in the learning process by engaging with them [38]. Collaboration between various experts in a
relatively new field (interdisciplinarity) could result in methods of execution, supplementation, and
development of tools or artifacts, which are associated with various opinions regarding individual
roles [40]. In this process, those with more expertise (generally UX experts) are responsible for
transferring design knowledge and experiences to other less experienced members. For CUX design,
there is a lack of design standards, and a relatively large amount of related experience is required
to implement empirical standards. These aspects inevitably act as an additional burden on CUX
designers, who are tasked with the design of an optimal UX for flows.
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When designers develop mobile applications or websites, there is a well-established under-
standing of feasibility, role and responsibility, and human resource allocation. However, in CUX
development, there is a lack of experienced designers and developers due to entry obstacles and
a general lack of expertise, and this makes manpower allocation challenging. Furthermore, there
are various perspectives on the practicability or feasibility of flow design and implementation.
Moreover, in an unfamiliar context, it is difficult to explain why decision criteria are highly im-
portant to various stakeholders and to clearly provide an applicable alternative. Implementing
new intent-level design scenarios for improved UX to meet user demands involves persuading
developers, which leads to novel challenges for CUX designers.
Feasibility leads to decisions regarding the appropriate tradeoff between requirements and

available resources. In the absence of standardized work, boundary-negotiating artifacts refer
to objects required for collaboration between people with different roles in the collaborative
exercise [39]. Intents, entities, and spreadsheets leading to their flow are yet to be established as
industry-wide standards, although they are the most frequently used artifacts within development
teams. AI introduces new challenges for designing interactions with AI-enabled services. There
are several guidelines for human-AI interface design, mostly from large technology companies
(e.g., Apple [31], Google [24], IBM [30], and Microsoft [5]). An ML-based DMS has a high degree
of uncertainty between the input and output. Prior studies [32, 33, 68–71] focused on the issues
encountered by UX designers in AI/ML environments when their designs did not perform as
intended in real-world scenarios. According to a recent study by Yang et al. [69], AI technology is
challenging for UX designers to understand and adopt within the context of evolving and adapting
systems in the industry, in addition to AI/ML-based systems already being complex. In particular,
this refers to novel UX and research-based techniques that are currently under development by
engineers. Further, conversational agents are increasingly embedded into everyday persuasive
services that involve AI/ML-based context sensing and adaptation [34, 41, 42]. Hence, it was
suggested [69, 71, 72] that the existing design approaches, tools, and processes of designers within
AI/ML environments should be augmented and improved.

Within the framework of collaboration in complex environments, CUX designers face two
distinct challenges. The first is the lack of a standard design pattern. The second is the management
of the collaborative process to discuss the feasibility of implementation in an environment that
includes uncertainties resulting from the use of AI/ML, and reaching a consensus for the purpose
of implementation of the desired UX.

5.1.3 Tech-Oriented Multidisciplinary Teams. It was revealed that the CUX designers who partici-
pated in the interviews volunteered or were compelled to assume various additional responsibilities
during the CUX design process. The majority of these responsibilities fell into two categories: 1)
the process of bridging the gap between design and implementation results that development could
not provide, and 2) the process of bridging the gap in role responsibilities.

Designers use phrases such as “finding tricks,” “finding detours,” and “filling” to describe the process
of bridging the gap between design and implementation. Moreover, they voluntarily collaborate with
developers to enhance the UX. The designer’s role is evolving from the traditional role of a producer-
centered functional designer to that of a design facilitator and strategy leader [18]. According
to a study by Kang et al. [35], the recent trend of developing new services based on innovation
and technology in a multidisciplinary development environment emphasizes interdisciplinary
collaboration in the early stages of design.

With respect to the gaps in the perception of roles, we identified the differences in the performers’
impressions of additional roles, as derived from the AI/ML properties of NLU, which play a key role
in the CUX service. Various additional roles, such as generating example (training) sentences for
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ML or evaluating model outcomes, have not been previously reported. These additional tasks can
be divided into those that require the assistance of specialists, such as data engineers, and those
that require simple skills, such as crowd workers. These responsibilities are frequently handled by
the CUX designers; however, in reality, such activities may require separate staff with expertise.

5.2 Needs for Added Support for CUX Designers
5.2.1 Supporting Form-to-Flow Design. For multi-channel environments, a design methodology for
form-to-flow conversion that is optimized for the process of building a CUX service that integrates
existing mobile applications and websites is required. Unlike form design, flow design involves
a large design space due to the high degree of freedom of the operating method. As a design
methodology, we propose standardized collaboration-enabling document templates as a design tool.
As discussed earlier, we observed that different workers are required to collaborate on a large-scale
CUX project; however, document reworking occurs due to differences in experience and perspective.
The results revealed that during their process, skilled CUX designers repeatedly recollected all
the material and redistributed the templates. Moreover, it was acknowledged that this occurs as
the project advances due to the unstable development environment and processes. The design
output is transformed into a document that is used as a medium to convey ideas to development
professionals from various professional domains and roles, such as designers, developers, and
customers, and to establish the scope of development. These design artifacts can be considered as
boundary negotiating objects required for collaboration between individuals with varied functions
in the absence of standardized work [39]. The documentation of well-defined design artifacts can
facilitate team collaboration. We observed a significant amount of redundant documentation efforts
directed toward the CUX designers, as reported in a related study [55]. A design tool that facilitates
both designer expression and developer interpretation can facilitate collaboration between designers
and developers in a complex environment [44]. In addition, frequently used CUX design strategies,
such as error recovery strategies [10] and reply methods, are used as design patterns to aid the
design process.

5.2.2 Supporting Functional and Empirical Testing for CUX Designers. Provisioning testing tools
helps simplify the design and testing processes. These tools include 1) functional testing that helps
to automatically identify errors, which occur due to duplication and omission, in advance, as is
common in the design process of flow, and 2) empirical testing to determine whether the system
is implemented as intended by the designers and whether the users can use the service properly
when it is deployed.

In the context of functional testing, a typical error occurs in the intent recognition step, where
it is difficult for the designer to recognize duplication or omission among a large number of
intents. In this case, the application of automated applications is expected to be simple and efficient.
Thus, CUX design, which starts with the definition of intents and entities, should enable CUX
designers to readily understand changes based on the circumstances, such as the expansion of
tasks in module units to the entire service, in addition to changes in usage or functionalities.
From the most basic assistance that checks for overlapping intents in the sharing of current usage
status via the dashboard, for example, the examination of the most frequently used phrases by
users, interdisciplinary teams may accumulate data and make appropriate judgments during the
collaboration process.

Empirical testing considers the possibility that chatbots may operate differently from the intent
for which they were designed. However, in the CUX development environment based on ML,
it is difficult to confirm the development results, and thus, designers rely on the trial-and-error
approach. In numerous studies [69–72], limited prototyping was identified as one of the challenges
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in AI/ML-based UX design. Traditional HCI is an iterative strategy employing simple prototypes
(e.g., spiral approach) that promote the understanding of complex systems or expected user reactions
via Wizard of Oz prototyping. However, adaptive AI/ML technology based on big data does not
guarantee the same results as laboratory-based small-scale prototyping when applied to a large-
scale service building [70]. The system’s mode of operation can be supplemented and enhanced
via proactive management after its launch. Further, the technical implementation should be tested
within a context with a large amount of data collected from the actual environment, and the design
process should be modified such that UX practitioners can participate in this process.

5.2.3 Defining Extended Roles with Collaborative Perspectives. Unlike the traditional GUI-based
UX approach, CUX designers are expected to play roles that were not previously considered. They
are required to have fundamental knowledge of intent and entity concept, error repair concept,
and CUX-optimized design principles. There are also unique technical characteristics and work
environments related to NLP, such as generating training sentences, AL/ML-engine training, and
tone and manner design in conversational interactions. It is difficult to provide a simple and
complete solution to such complex and unfamiliar work contexts. Instead, our findings highlight
that at the team-building stage for CUX design, it is important to recognize the work function
additionally required in CUX design and the need to secure the professional competency required
to fulfill the role In addition, it is expected that several of these new roles, such as an understanding
of the necessity for integrated knowledge from numerous disciplines and problem-solving via
collaboration with multiple stakeholders, will lead to a change in organizational culture.

6 CONCLUSION
Although numerous studies have been conducted on CUX design, studies on the real-world chal-
lenges faced by UX designers who work on multi-channel service design are limited. Based on the
interviews with designers at actual industrial workplaces, this study revealed the overall process
of form-to-flow-based CUX design and identified four critical challenges encountered by CUX
designers: (1) differences in design processes and activities, (2) a lack of common design patterns
and understanding of feasibility, (3) complexity of collaborative work environments, and (4) a lack of
clarity on the role of CUX designers. We explained these challenges in the context of changed work
environment changes, such as collaborative work with technology-oriented multidisciplinary teams
under complex and unstable AI/ML environments. Based on these findings, we discussed the needs
for added support for CUX designers, including tools and guidelines to support form-to-flow design,
tools for testing, and defining extended roles of CUX designers with collaborative perspectives. We
anticipate that this study would catalyze the realization of such collaborations and the development
of newer supports.
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