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Abstract

Building a chatbot with human-like conversation capabilities
is essential for users to feel more natural in task comple-
tion. Many designers try to collect human conversation data
and apply them into a chatbot conversation, aiming that it
could work like a human conversation. To support conver-
sation design, we propose the idea of inviting the crowd into
the design process, where crowd workers contribute to im-
proving the designed conversation. To explore this idea, we
developed ProtoChat, a prototype system that supports a
conversation design process by (1) allowing the crowd to
actively suggest new utterances based on designers’ pre-
written design and (2) visually representing crowdsourced
conversation data so that designers can analyze and im-
prove their conversation design. Results of an exploratory
study indicated that the crowd is helpful in providing insights
and ideas as designers explore the design space.

Introduction

When building a chatbot, designers aim to embed human-
like conversation capabilities so that users feel more natural
in completing their tasks with a chatbot. When designing a
conversation, many designers attempt to collect from small
to large scale human conversation data so that their chatbot
models a desired human conversation. Existing approaches
either collect conversation data from humans or formulate
the conversation by analyzing existing data sources. Ex-
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amples include Wizard-of-Oz [7, 4], workshops [5], Twitter
conversation data [3, 8], mail threads of DBpedia [1], and
existing chatbot logs [9].

To understand the challenges designers face during the
conversation design process, we conducted semi-structured
interviews with two professional conversation designers

(at least 1 year of experience) and seven amateur design-
ers with prior experiences in conversation design. Results
show that designers find it difficult to discover possible con-
versations in the design process, especially when they are
not familiar with the chat domain. Also, it is overwhelming
to rapidly iterate the conversation design as the iterative
process requires not only the design of the conversation
but also prototyping and testing the working chatbot, which
can be built using frameworks such as Google Dialogflow !,
BotKit 2 and Chatfuel 3. Supporting the iterative design of
conversation helps designers to get a sense of how poten-
tial users might follow the current design of conversation.
Yet, there has not been much investigation on how design-
ers iterate the conversation design, challenges within the
process, and how to design a system to support the pro-
cess.

To address these challenges, we suggest crowdsourcing
as a solution to supporting iterations in the design pro-
cess. Inviting crowd workers in the design process poten-
tially lessens the burden of designers to quickly test and
improve the design. There have been studies that incorpo-
rated crowdsourcing in real-time chat scenarios. Chorus [6]
demonstrated how the crowd could come up with not only
a diverse set of responses but also a diverse set of varia-
tions of descriptions on a given topic, where they expected

"https:/dialogflow.com/
2https://botkit.ai/
3https://chatfuel.com/

crowdsourcing as a potential approach to explore diverse
conversations in the chat domain. Extending this line of
work, we aim to utilize the crowd during the conversation
design process, not during the chat session. We believe
that the crowd could empower the iterative design process
by enabling rapidly testing intermediate designs. By testing
with the crowd, designers can easily test their design in a
lightweight manner compared to Wizard-of-Oz, a workshop,
or a lab study.

To explore the idea of using crowdsourcing in the conversa-
tion design process, we developed ProtoChat, a prototype
system for supporting designers by (1) allowing the crowd
to actively suggest new utterances and turn-taking conver-
sation based on designers’ scenarios and (2) representing
crowdsourced data in effective ways to assist designers
analyze and improve the conversation. We decided to set
the role of the crowd as the active suggester of conversa-
tion design so that designers could get enough evidence in
decision making. We first designed the crowd-testing inter-
face to test the designer’s draft conversation with the crowd.
Crowd workers are provided with the interface to either fol-
low the designed conversation by responding or suggesting
new messages between the conversation. Other than the
crowd-testing interface, we designed a separate interface
for designers where they can design the conversation flow
with a set of chatbot utterances and their corresponding
topics. Furthermore, after crowd-testing, designers could
review and analyze the collected responses from the crowd
with the designer interface to iteratively improve their de-
sign.

Through our exploratory study with four conversation de-
signers, we found that ProtoChat enables designers to
quickly design and test their ideas about a conversation
with the crowd and analyze the data provided by the crowd



Figure 2: Chabot's turn on the crowd
interface. The crowd could either (a)
proceed conversation with the designed
scenario, (b) insert a new scenario, or (c)
follow new scenarios that the crowd
created.

Figure 1: Conversation design process with ProtoChat. Designers can design a conversation, test with the crowd, and browse and analyze the

crowdsourced conversation.

so that they could improve the design. The crowd enabled
need- nding of the chat domain which is important in the
early stage of conversation design. Moreover, the crowd
provided evidence for decision making regarding later ver-
sions of the design. This research aims to help chatbot de-
signers with crowd power, from collecting conversation sce-
narios by crowd contribution to effectively representing the
crowdsourced output, which enables designers to explore
potential scenarios, important in understanding the needs
and use cases of real users.

This work is based on our ongoing research [2], in which
we introduce the ProtoChat system and its preliminary
evaluation. In this workshop paper, we brie y summarize
the system and our ndings so far, and discuss the use of
crowdsourcing as a method for helping the conversation
design process. Through our work, we expect to promote
a discussion in the community of CUI (Conversational User
Interface) researchers about applying crowdsourcing for
data collection, decision making support, and design space
exploration and con rmation in a broad set of CUI applica-
tion scenarios.

ProtoChat: Crowd + Conversation Design
ProtoChat supports a conversation design process by (1)
allowing crowds to actively suggesting the design based on

designers' scenarios and (2) providing designers effective
representation of crowdsourced data to assist designers an-
alyze and improve the conversation. The system consists of
two interfaces: the designer interface and the crowd-testing
interface.

The designer interface supports designers to design low-
delity conversations, plan how to test the conversation
design, review the crowdsourced data, and refer to the pre-
vious version design and analysis as well. Designers can
design a conversation with “topic' and "utterance’, two ba-
sic building blocks of designing a conversational ow. Topic
refers to what kind of questions need to be asked in the do-
main (e.g. Payment) and utterance refers to how the topic
is addressed within the conversation (e.g. "How would you
like to pay?"). Three main features are provided in designer
interface: Draft, Review (See Figure 1-1, 3), and History.

In the Draft page, designers can create a conversation by
de ning a set of topics and utterances (See Figure 1-1).
Designer could also con gure parameters and launch cus-
tomized tests. In the Review page, designers can browse
and review the crowdsourced conversations with collec-
tive view and individual view (See Figure 1-3). Additionally,
ProtoChat provides the History page, where designers can
review their previous design versions and test settings.
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