
Kinga Skorupska, Kamil Warpechowski, Radosław Nielek, Wiesław Kopeć (2020):
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Abstract. Based on our research on the Wikipedia interface and crowdsourcing with older
adults, we propose a conversational interface to streamline Wikipedia editing, engage new
contributors and increase their well-being. The use of a conversational interface may
mitigate the problem of a steep learning curve for new contributors to encourage more
people to contribute to Wikipedia, and thus, little by little, make it more accurate,
consistent and democratic. This solution can also negotiate some of the barriers apparent
in older adults’ interaction with the Wikipedia interface. To achieve these goals, we
conceptualized a friendly chatbot called "Gizmo" which inverts the human-chatbot
interaction paradigm by making the user be the one to aid the chatbot. In doing so, we
explored some of the requirements and challenges associated with the design of a
conversational interface to enable Wiki contributions. These include the choice of the
appropriate task to crowdsource, in our case the infobox translation verification, the
initiation of the conversation as well as the motivational component with key disaffection
indicators. At the same time, we discuss some opportunities within the domain of CSCW
related to the design and applications of novel conversational crowdsourcing interfaces.
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Introduction

Demographic trends show a constant increase in the share of older adults in the
western world, and the long term 2015 EUROPOP projection predicts this pattern
will continue. Thus, it is increasingly important to encourage more older adults to
remain active, both mentally and physically to foster their well-being, as in
Morrow-Howell et al. (2003), and at the same time to contribute to the society and
feel needed, even while staying at home, for example through engaging with
crowdsourcing platforms. Crowdsourcing projects may benefit from older adults’
experience, including their native language proficiency, as shown in Skorupska
et al. (2018). Another such opportunity is engaging with Wikipedia, which is the
largest crowdsourcing project, averaging 591 new English articles per day, with,
according to data from Wikipedia.org (2020), over 39 million registered users on
the English site. While all of these users have the technical possibility to contribute
only a minority of them do so regularly, and those, as proven by Lee and Seo
(2016), set the tone and focus of the content.

This is due to multiple reasons, including the complexity of the process,
accessibility issues and motivation. As shown in our previous research by Nielek
et al. (2017) on editing Wikipedia with older adults, these barriers are especially
prominent for them, as they may have lower ICT skills and do not enjoy regular
crowdsourcing tasks, as visible in a study by Brewer et al. (2016). Moreover, some
older adults lack confidence in their ability to contribute valuable knowledge and
insights in technology-mediated contexts as shown in Kopeć et al. (2018), which
may also be amplified by a rich set of Wikipedia community guidelines1 and senior
editors who sometimes may stop new editors from becoming regulars, as noticed
by Halfaker et al. (2013). To overcome these challenges we propose a chatbot for
crowdsourcing Wikipedia edits, that would negotiate the editing complexity for the
user, break the editing tasks into smaller chunks which are more likely to be
accepted, and encourage a stream of new contributors thanks to inhabiting IM
platforms.

Khan and Das (2018) defined chatbots as computer programs that "process
natural-language input from a user and generate smart and relative responses that
are then sent back to the users", thus, there is a focus on assisting the users. The
proposed chatbot inverts the human-chatbot interaction paradigm, by being the one
to gather information from the users. Our chatbot seeks assistance from the users,
and acts as an intermediary for crowdsourcing Wikipedia contributions. Its
dialogue structure hides the steps of content creation behind a simple
conversational interface for new editors - one that can be accessed with many
devices, such as a smartphone, a Smart TV or even a smart speaker via voice
interaction, which is a promising venue as shown in research by Kowalski et al.

1 New editors are encouraged to read pages such as: https://en.wikipedia.org/wiki/Wikipedia:
Guidance_for_younger_editors (accessed on 28.01.2020, revision ID=937682704) or https:
//en.wikipedia.org/wiki/Wikipedia:A_primer_for_newcomers (accessed on 28.01.2020, revision
ID=933431927) which may discourage potential contributors, especially if they are technology-shy.
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Figure 1. Inversion of the human-chatbot interaction paradigm and proposed chatbot-streamlined
contribution process.

(2019). This implementation follows the logic on how chatbots are used to ease
interaction with computers by shifting the weight of cognitive work of performing
tasks from users to conversational agents. Morrissey and Kirakowski (2013)
identify two main strategies that aid in this application, i.e "naturalness of
interaction and sharing knowledge space". Hereby, it is easy to conceptualize that
chatbots may also negotiate many circumstances in which it is necessary to learn
artificial conventions, including crowdsourcing. The chatbot also embraces the
idea of Chatbots for Social Good explored by Følstad et al. (2018). They point to
the need to make various services more accessible via chatbots for the benefit of
the users, such as increasing their opportunities for education, autonomy as well as
their feelings of social relatedness. But in our case the user also gives back to the
society by assisting in incrementally raising the quality of Wikipedia entries.

So, the aim of our chatbot is twofold: it explores the potential of employing
a conversational interface for crowdsourcing with the use of micro-tasks, and in
particular, it makes Wikipedia editing more accessible to everyone, but especially
to older adults who, in general, do well with text and voice-driven interaction, and
who may benefit from engaging in online volunteering, especially based on their
inherent knowledge and skills.

Related work

Wikipedia and crowdsourcing

Apart from Wikipedia’s status as a massive crowdsourcing effort in itself, there are
also some indirect ways its content can be edited via separate crowdsourcing
projects. For example, workers can help to validate the credibility of editors.
Suzuki and Nakamura (2016) developed a system of rating contributors based on
their historical edits in which vandalism can be predicted based on a database of
labeled pairs of sentences. Another type of micro-tasks on Wikipedia is related to
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verification of information. Redi et al. (2019) described the problem of missing
citations and references in articles and had workers check or add requests for
references assigned to sentences or articles. With the help of DBpedia, a queryable
linked dataset based on Wikipedia, preparing such micro-tasks can be even easier.

There are few studies with older adults and Wikipedia and the existing ones,
for example by Nielek et al. (2017), show problems with the accessibility of the
interface including the colors, coherence and feedback. Such problems were also
identified by Vora et al. (2010) who conducted a qualitative study with first-time
editors. Additionally, Wikipedia is suffering from a decline in new editors, not only
because senior editors discourage them, as noticed by Halfaker et al. (2013), but
also a myriad of other interaction-driven problems, including two large categories
related to confusing policies (overwhelming amount to read before one can start
with no help) and technical difficulties (poor visual editor, having to use markup,
lack of automation), as noticed by the Wiki community themselves. 2

In this light, a chatbot seems like a perfect intermediary for editing Wikipedia,
and solving some of its problems, which can be translated into micro-tasks and done
without prior knowledge, especially for older adults, who often appreciate the ease
and the social aspect of conversational interaction, as explored in Atay et al. (2016)
and voice interaction, as in Kowalski et al. (2019)

Older adults

Volunteering is linked to improved physical and mental health, as shown by Lum
and Lightfoot (2005), as well as well-being, which was explored by
Morrow-Howell et al. (2003) and Greenfield and Marks (2004) with older adults.
But for older adults to benefit from crowdsourcing tasks, some barriers to their
participation need to be overcome, and these include lack of or lower ICT skills,
lack of motivation due to unclear personal benefit or unsocial and repetitive nature
of the tasks, as on Mechanical Turk study by Brewer et al. (2016). To encourage
older adults to contribute Japanese researchers created a platform for proofreading
scanned books as described by Itoko et al. (2014) and Kobayashi et al. (2013).
They also researched different ways of motivating older adults to engage with it in
a following study by Kobayashi et al. (2015). But the motivation of older adults is
usually studied in context of physical exercises as in Schutzer and Graves (2004),
or as in a study by Navarro et al. (2007), learning as in Kim and Merriam (2004) or
work by Kanfer et al. (2013). Most of these works refer to the classic types of
motivations, such as intrinsic and extrinsic, so ideas need to be adapted for
chatbots. As for crowdsourcing tasks, researchers in Singapore, namely Yu et al.
(2016), created a mobile application where older adults could tag historical photos.
In general, older adults are willing to complete crowdsourcing tasks when the
2 A full community analysis of this still relevant problem can be found here:
https://en.wikipedia.org/wiki/Wikipedia:Why_is_Wikipedia_losing_contributors_-_Thinking_
about_remedies (accessed on: 01.02.2020, revision ID=888559458). Similar issues are also touched
upon in an MIT technology review article here: https://www.technologyreview.com/2013/10/22/
175674/the-decline-of-wikipedia/.
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system is more engaging and interaction more familiar to them, as shown in
Skorupska et al. (2018). To address the lack of ICT-skills Hiyama et al. (2013)
tested a question-based passive interaction model for gathering knowledge from
seniors, which also inspired the design of our chatbot.

Chatbot design

Brandtzaeg and Følstad (2017) concluded that unlike other devices and software,
chatbots ought to be created as "tools, toys and friends" at the same time. The
friendship arc is explored in two scenarios by Lee et al. (2019) where people cared
for, or were supported by, Vincent to increase their self-compassion in a study that
may indicate human-chatbot relationships have the potential to affect users’
well-being. Fichter and Wisniewski (2017) point out that two key aspects of
chatbots are using friendly language, and the ability to handle failures in "an
endearing manner" and increasing their acceptance by lowering expectations as in
Broadbent et al. (2009). To aid in this Reshmi and Balakrishnan (2016) proposed
an inquisitive chatbot "aware" of missing information and able to retrieve it by
asking follow-up questions. Further repair strategies are explored by Ashktorab
et al. (2019), who point out that misunderstandings ought to be acknowledged,
repaired with user understanding and control, as well as adaptive to individual
preferences. In their research Richards et al. (2016) explored ways to feed chatbots
knowledge and noticed that the user satisfaction level is "proportional to the
amount of fact knowledge" of the chatbot, which is likely connected to their
efficiency within the domain in which they operate. To ease this process,
Kobayashi et al. (2015) proposed an efficient way to extract question and response
pairs from online forums to supplement chatbot knowledge. On top of this
Morrissey and Kirakowski (2013) postulated four dimensions for evaluating the
quality of conversations with chatbots: conscientiousness, originality, manners and
thoroughness. Furthermore, Clark et al. (2019) identify key elements of
a successful conversation to form design recommendations for chatbots which (or
who) can move beyond task-oriented agents, even into the realm of being seen as
community members, as postulated by Seering et al. (2019).

Still, the main challenge with human-computer interaction via text or voice
conversational interface is natural communication. Moore et al. (2017) deems it
necessary to overcome this challenge to increase user well-being and adoption of
chatbots in everyday life. One thing that can help with that is the presence of
response delays, which as Gnewuch et al. (2018) show ought to be dynamic (often
created unnecessarily) to positively affect users’ perception. Users then feel that
other humans generate the responses. Also the visual aspects can change the
perception of the conversation - a study by Candello et al. (2017) explored the use
of a more robotic typeface which made the users more likely to evaluate a
conversation with an advisor as bot-like, while a handwriting font did not show an
opposite effect. The use of animated avatars potentially may also help humanize
interactions by displaying emotions. Nevertheless, Ciechanowski et al. (2018)
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show that in contrast to hardware robots, text, or voice bots without face are
perceived as less dangerous and uncanny, and sometimes voice-only interaction or
a humorous avatar is preferred to a human seeming one, as in Wang et al. (2019).

All of these considerations influenced the design of our "Gizmo" chatbot and
can be summarized in the following set of recommendations:

1. Focus on their function as an interface to increase the users’ productivity
while satisfying interpersonal interaction needs.

2. Provide vast knowledge of the "inhabited" domain.

3. Ensure context awareness and retain key information about the user.

4. Allow more pre-defined dialogue choices and open-ended replies to increase
naturalness.

5. Create a consistent and polite personality to grant positive social interaction.

6. Ensure careful and levelled emotional expression to match the shared
narrative, as in Lee et al. (2019).

7. Avoid "the uncanny valley" by not using a human-like avatar.

8. Aim for amusing, endearing and entertaining demeanour.

9. Humanize the interaction with the use of dynamic response delays.

Conceptual design

While the best-case scenario would involve the possibility to generate all content
for Wikipedia also via the chatbot interface, there are some practical
considerations to take into account. First of all, Wikipedia is not a new project, but
it has been around since 2001, as such, there is little need to elaborate on articles
drawing from common, or easily accessible, knowledge in the most popular
languages. Areas where there is largest need for contributions are translating the
database of knowledge from English into local languages, which is still a massive
task as examined by Wulczyn et al. (2016), and local interest information into
other languages and verifying scientific and historical accuracy of existing articles,
which may be lacking due to progress in the field, as shown by research reviewing
articles in the Astronomy category by Thelwall (2016), bias or political agendas.

On the side of the users, there is preference for using their skills and knowledge
that are immediately accessible to them without additional research and searching
for references, which could break the immersion of interaction with the chatbot and
make the task more work-like.

What these have in common are two large areas of concern: translation and
evaluation, which address both the needs of the Wikipedia project, as well as
make it possible for anyone to contribute without much research or specialized
knowledge. These two aspects are what we will focus on.
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Possible crowdsourcing tasks

In principle, the information that can be crowdsourced via a chatbot ought to come
in chunks, so that it can be broken into micro-tasks, and be easily identifiable as the
answer sought after. Examples of such tasks are listed below:

• Historical information: Knowledge about local history of the area,
especially relevant in small towns and villages, including the history of
institutions such as schools, churches or museums.

• Local information: Information about local attractions, buildings, museums
projects, or people who are important locally, such as activists and officials.

• Contested information: Conducting surveys on the credibility of contested
information, where the users can aid the chatbot to locate credible sources.

• Sentiment verification: Asking the users if information follows the guideline
for the neutral point of view, or if an edit may have been an act of vandalism.

• Meta-data: Deciding on the classification of the articles, or aiding in the
disambiguation as well as providing candidates for internal links within
Wikipedia articles.

• Tagging articles for clean-up: Voting whether certain articles, perhaps
from their pre-selected categories, need to be restructured or if they are
understandable.

• Translation verification: Verifying translated chunks of information after
machine translation, for example originating from infoboxes.

Pilot crowdsourcing task

Infoboxes are fixed-format tables in Wikipedia. They are most commonly used to
display article summaries and navigation between pages. Each infobox consists of
pairs of key/value. Infoboxes are very helpful for the automatic creation of
knowledge graphs in the DBpedia project. Many categories of articles require the
use of an infobox template as they ensure brevity and clarity of information.
Wikipedia3 has lists of categories and articles without infoboxes in multiple
languages. These lists are a reference for users who want to expand Wikipedia, as
many of these articles have equivalent pages in other languages which contain
infoboxes. As this issue is common in multiple languages Zhang et al. (2017)
introduced machine translation of values found in such tables and mechanisms for
assigning keys in infoboxes. Doing this automatically would increase the internal
consistency of information between the many languages of Wikipedia. Now, even
in articles on neutral subjects, such as dog breeds4, there are minor inconsistencies

3 This Wikipedia article: https://pl.wikipedia.org/wiki/Kategoria:Artykuły_bez_infoboksu
(accessed on 15.01.2020, revision ID=49749209) lists articles without an infobox for Polish.
4 The exact search term used was "Golder Retriever, and the resulting url for Polish was:
https://pl.wikipedia.org/wiki/Golden_retriever, accessed on: 1.02.2020, revision ID=58293665, and
for English: https://en.wikipedia.org/wiki/Golden_Retriever, accessed on: 1.02.2020, revision
ID=938596709).
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Figure 2. Side by side comparison of infoboxes about the Golden Retriever from the Polish and
English Wikipedia. Information such as coat, colour and life span are missing in the Polish version.

between the content, as can be seen in Figure 2. With machine translation and
consistent format of infoboxes in multiple languages the verification of
information and updates could also be easier across many languages. So, in our
pilot implementation we propose the design of a micro-task to verify machine
translations and information management in infobox migration from the
English to the Polish version of Wikipedia.

Stages of task execution - first interaction with the chatbot:

1. Algorithm downloads available categories and presents them to the user
(from such topic classifications as for example: entertainment, food and
drink, sports or people)
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2. User selects one interesting category and a subcategory according to their
interests (for example: "film" from "entertainment")

3. System pulls articles for editing (finds a similar page in English with an
infobox) and categorizes them by difficulty level (based on number of keys
and value types).

4. The system creates a shortlist of articles, starting from the easiest difficulty
(to provide an early success and increase motivation).

5. The user chooses an article from the shortlist. (for example: the page for the
"Forbidden Planet" movie)

6. The user can edit each of the rows. They can remove optional parameters,
edit translations, skip the task and move to the next one or finish.

Initiating interaction

Establishing the best method of initiating interaction is a significant problem which
is not only related to the question of when the users are most open to contributing
to crowdsourcing, but also when they are willing to engage in either text or voice
(or both!) conversations with a chatbot on regular basis.

So, there is the question of choosing the appropriate trigger and pattern of
interaction. In case of integration with Wikipedia it could be entering the Wiki
page which has some needs associated with it, for example it lacks an infobox, or
the Wikipedia as a whole. In other cases it could be exiting an application on the
device, location-based (coming back home in the evening) or using Messenger.
One of the key strengths of chatbots populating the popular IMs is the fact that no
additional software needs to be installed for the chatbot-user interaction to be
possible. Thus, chatbots may avoid a massive barrier to quick adoption of new
solutions.

The initiation of the conversation also has to come at a right time for the users
to contribute, based on their habits and preferences. It also ought to be initiated
between their regular activities, so that they can commit to a new activity. Gizmo
will be able to predict a good time to propose the interaction with the user. It could
also happen based on the preferences of the users who could invite the chatbot to
ping them at the time of their choice.

Currently, however, none of the voice assistants are allowed to initialize
conversation without user input. The user only can initiate interaction via text or
voice with a specific phrase (for example: "Ok, Google. Talk with Gizmo"). We
resolve the technical problem of initializing the conversation by implementing
push notifications with an encouragement to run the voice assistant. Each user will
have a unique ID number. The central server would send notification to the user
device at the predicted best time for interaction based on historical user data.
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Additionally, the assistant can offer to finish the interaction by suggesting a
break if it detects a decrease in the response pace or quality. Then it can offer a
suggestion to continue at a chosen time.

Recovery techniques

The more complex the task, the more likely it is that the conversation may fall flat.
For this reason, since apart from crowdsourcing, the chatbot aims to increase
well-being of the users it must offer appropriate recovery techniques. In this case
the recovery techniques ought to aid users in finding a task they can complete to
help them feel good and to satisfy their need for cognitive closure. So, when the
communication breaks depending on the type of failure there are a couple of
techniques which can be used to get back on track:

• an apology and polite request to rephrase
• a switch to a different category
• a switch to an easier task
• a switch to a verification task
• a switch to a different rich response type
• planning a break and next interaction date

Chatbot evaluation

Designing successful HCI interactions is both about the numbers and the reasons
behind them. For example, DialogFlow analytics consist of usage data, NLU Data:
showing the frequency of use of "intents", the exit percentages of users, and
response time. These can aid in finding problem areas, however, key measures for
us are related to the user engagement and satisfaction with the conversation, and
only then the number of successful contributions to Wikipedia and its relation to
the previous two measures.

To evaluate these we intend to look at chat logs and hold individual IDIs with
our pilot users once Google Home Hub is available in Polish. It is of key
importance for us to deliver a pleasant experience, which could enrich the lives of
older adults and aid them in making meaningful and visible contributions online,
which they could share with others. We also expect that as the chatbot becomes
more successful at encouraging contributions, the users may come to expect of it to
also provide a pleasant social interaction outside of its main domain. This can be
achieved by analysing the logs and, for example, evaluating the social dimensions
of the attempted conversations, as in Aiello (2020). Finally, participatory design
workshops with older adults could provide insights into the interaction patterns
desired by them as well as key areas of needs that the chatbot could attempt to
answer.
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Design components

Our pilot implementation focuses on verifying machine translation of infobox
contents. The choice of this implementation is partly inspired by our research,
described in Skorupska et al. (2018), with older adults, who detected errors in
subtitles, of which some were machine translated. It is evident that to evaluate the
naturalness and logic of a translation it is often enough to know the target
language, and older adults are confident in their native language abilities. On the
other hand infoboxes are good candidates for machine translation verification
tasks, because of their straightforward build of short key and value pairs. This
implementation consists of the following modules:

Chatbot module

This module handles the full conversation flow, user contributions, including
successful task switching and recovery and later feedback handling, as the
motivational component. The module ought to allow for autocomplete to aid with
typing, but also make use of different communication formats and allow
multimodal interaction.

Design framework and communication formats

Leading tech companies have worked on launching chatbots since the dawn of
smartphones. Siri was launched by Apple in 2010, and Google followed two years
later with Google Now. Cortana and Alexa both appeared in 2015, followed by
Google Home. Meanwhile chatbot frameworks were being developed alongside,
with Wit.ai leading the way, followed by Api.ai bought by Google and renamed to
DialogFlow, and Luis.ai. These frameworks provide HCI researchers with an
amazing opportunity to use cutting-edge AI and ML algorithms in their studies.
Without the need to develop these solutions from scratch on their own, they can
focus on creating a specific chatbot for their research purposes. For this research
Google’s DialogFlow was chosen as a free tool that can be trained, without the
need to create own NLP algorithms, as observed also by Mitrevski (2018) and
which can be used with IM platforms whose popularity surpassed social networks
as noticed by Pereira (2016).

The communication formats available on DialogFlow partly motivated our
choice of the design framework, as they match the needs of the project and allow
for multimodal communication with a touchscreen, which is important as some
older adults encounter difficulties with typing or using a mouse. Here also voice
interaction comes handy, but not in isolation. Voice-only communication relies on
good memory and not much context, which is why it ought to be supplemented by
a screen as shown by Kowalski et al. (2019). Chatbots, other than standard
hardware voice assistants (smart speakers), offer many response types. Hybrid
interfaces (for example: Google Smart Hub or Google Home) built into
smartphones allow to generate visual responses, which are integral to voice
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Figure 3. Gizmo on Google Home Hub. Sample screen showing the process of infobox editing.
DialogFlow has predefined styles for tables so the table design is visually different from the standard
infobox on Wikipedia.

commands. Dialogflow provides a few rich response types very useful for our pilot
implementation of infobox translation verification:

• Basic cards: a bordered box with heading, text, optional image, and button.
Excellent UI to summarize information about an article edited or display short
Wikipedia information.

• Browsing carousel: a list of boxes with heading, text and small pictures. This
component is useful for selecting categories.

• Suggestion chips: all of the responses can be decorated with many small
buttons - suggestions of replies. This type of response is needed in the
onboarding process. New users often do not have information about the list
of acceptable responses for the current context. Secondly, chips are the best
interface for closed tasks. At the same time chips ought not to block any
other voice responses, as they are only suggestions.

• Media responses: a chatbot can play music and video as a response to the
user request which is useful because Wikipedia has media content.

• Table cards: displaying tabular data is helpful for editing infoboxes or other
structured data on Wikipedia, as seen in Figure 3
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A chatbot using rich response types may offer multiple ways of continuing the
conversation, either via voice, or by allowing the users to select one (or more) out
of many responses with the use of voice, touch, mouse or keyboard, which can be
imbued with multimedia elements. Devices such as Google Home Hub or Amazon
Echo show added screen support to voice assistants. It is an impressive combination.
Each voice command can be accompanied by a visual message (tables, pictures,
etc.) This flexibility of possible communication formats makes modern chatbots
uniquely accessible.

Wiki edition module

This element gathers the needed contributions from DBpedia or MediaWiki API
such as missing information from charts, citations, meta-data or candidates for
internal links and collects the needs related to vandalism detection and human
verification of a neutral point of view. In our pilot implementation it handles the
verification needs related to machine translations of infoboxes. It also handles the
input information verification and the resulting Wiki edits as well as controls the
generation of the feedback for the user, which includes reminders and statistics on
the views of the page/pages the user helped edit to keep their motivation high.

Motivation and well-being

Building a solution that will have a real impact on Wikipedia’s quality requires
addressing the problem of encouraging users to interact more often.

Based on our previous studies we have identified a handful of heuristics that
may work for older adults in this particular use case:

• competition – Gizmo: With 63 corrected errors you are among the top 10
most active editors in Warsaw"

• self-imposed (or social) obligation – Gizmo: How many articles would you
like to edit this week? / You wanted to correct 7 articles and so there are 2
more left for the week.

• sense of being useful – Gizmo: Last week, 245 people read an article you
corrected. Thank you! / Can you improve the article about ...? On average,
over 500 people read it every week.

• not wanting to be a burden – Gizmo: Cognitive training will allow you to
enjoy good health for longer. Would you like to correct one more article?

The above examples of chatbot motivating older people to edit Wikipedia
articles show that one can reasonably refer to the main types of motivations known
in psychology. However, the effectiveness of this solution will depend on the
selection of the right arguments for each person and some of these may be
shortlisted during participatory design workshops. Discussion on the detailed
methods of automatic selection of the right approach to motivation, however, goes
beyond the scope of this article.

13



To prevent users from betting frustrated and bored while they interact to help
increase their well-being it is necessary to monitor indicators that can help formulate
relevant, correct, and fast responses and aid the users in completing their goals. We
list such disaffection indicators below:

• Average response time - an increase relative to the average may suggest
boredom, which can lower accuracy - then Gizmo can suggest a category
change, or an inappropriate choice of task difficulty, which Gizmo can then
correct.

• Abandoning tasks - the user can interrupt the conversation at any time.
Analysis of the timing (in a conversation, or relative to the time of the day)
and task difficulty and category can reduce the abandonment rate.

• Correct answers - if the user provides irrelevant/wrong answers (in tasks
where verification is possible) then Gizmo can decrease the task difficulty or
suggest a break in conversation.

• Response types - The user can respond via voice, insert text, or choose
predefined responses (chips). In the following tasks and conversations, the
bot should not require non-preferred response types for this user.

• Sentiment Analysis - Each conversation may be logged and analysed to
detect emotional overtones, both in terms of text content as well as speech as
in Tashev et al. (2017). Based on this analysis Gizmo can adjust its own
tone, suggest a change of category or encourage the user to take a break.

After identifying disaffection, the system can display tasks requiring
verification. The user then can verify the correctness of the solution. These tasks
can come from historical data of current and other users. This is recommended as
Gadiraju et al. (2017) indicates that users of crowdsourcing systems in which the
self-assessment system has been implemented solve the tasks 15% more
accurately. Secondly, users can be quite interested in verifying the validity of other
users work, as in Skorupska et al. (2018).

Additionally, assessing users’ emotional reactions is important in HCI since
well-being and lack of frustration are necessary to ensure the frequent use of
non-essential applications. In chatbot communication, especially outside of the
lab, measuring emotional states is challenging as sentiment analysis is limited to
text and the collection of hard data (eg. from biometric sensors) is difficult. A
unique method of measuring this is the mobile emotion wheel proposed by
Warpechowski et al. (2019), which could appear after the conversation with Gizmo
concludes. A screen-supported voice interface is an excellent environment to
implement this solution.

Example conversation

An example conversation on how the chatbot interacts with the user is given below.
The user first chooses the category and subcategory that interest them, and then
dives into a specific task. In this conversation about the infobox for the movie
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"Forbidden Planet", or "Zakazana Planeta" in Polish, the user corrects the common
mistranslation of the word "cinematography" as "kinematografia" to the value of
"zdjęcia" that is "pictures", which is the natural way to say it in Polish in this
context:

• Gizmo: Greetings! Can you help me with fixing Wikipedia?
• User: Sure
• Gizmo: Great! Tell me a bit about your interests? Are you interested in

entertainment, food and drink or people?
• User: entertainment
• Gizmo: Okay, and more specifically, perhaps dance, film, or music?
• User: film
• Gizmo: I have something for you. Look at this infobox about the movie

"Zakazana Planeta". Do we need to change anything? [The chatbot displays
the infobox on Google Home Hub, see Figure 3]

• User: Change the "kinematografia" to "zdjęcia".
• Gizmo: Okay I did - take a look. Should I change anything else?
• User: No, it is great.
• Gizmo: I saved your changes. Do you want to check another article in this

category?
• User: Not today, I have no time.
• Gizmo: Thank you for helping. When would you like to talk again?
• User: Tomorrow morning is fine.
• Gizmo: Okay, I will catch you then. Thank you and bye!
• User: bye

Discussion

In this section we discuss the proposed approach in the context of opportunities
related to co-designing such HCI solutions for older adults as well as the growing
importance of this area of crowdsourced-based interaction and contribution.

Older adults and conversational crowdsourcing

Many studies have been conducted at the intersection of HCI and ageing, but
according to Vines et al. (2015) they largely focus on stereotypes related to health,
socialization and technology instead of looking for opportunities for ICT to, for
example, tap into the older adults’ potential increasing their well-being. One such
opportunity is related to improving the accessibility of ICT-based solutions via
chatbots; especially ones which allow older adults to remain active, both
physically and cognitively which is a determinant of successful ageing, as in the
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study by Lum and Lightfoot (2005) on how volunteering helps combat depression
and slows negative effects of aging.

Despite the fact that older adults are a very heterogenous group, there are some
things many of them have in common. For example, crystallized intelligence,
which is largely measured through general world knowledge and language tasks,
according to Baghaei and Tabatabaee (2015), may stay the same, or even benefit
from aging as indicated by McArdle et al. (2000) as well as Wang and Kaufman
(1993). So, older adults may be well-suited to provide contributions which hinge
on the understanding of texts, as also the ability to conceptualize and grasp the
high level meaning is shown not to degrade significantly with age, as shown by
Radvansky (1999) and in some cases to increase. So, they are a good target to
verify the logic of information presented in infoboxes in their native language.

At the same time, the fact that interaction with chatbots, especially multimodal
interaction supported by touchscreens, allows to see the context of the conversation
and does not overload short-term memory is very beneficial for older adults, as
much of the cognitive capacity change in ageing happens in this realm. Another
benefit of chatbots as interfaces for older adults is that there is no need for the
users to learn artificial conventions of communication, as noticed by Morrissey and
Kirakowski (2013), such as hard to navigate menus, to achieve their goals of
interacting with computers and engaging in online projects, such as contributing to
Wikipedia. This solution attempts to map the interaction with the system into
natural conversations between people, in which they ask and answer questions.
Because all people engage in conversational social interaction the barrier to entry
to engaging with a system mirroring this interaction pattern is much lower, and
they are encouraged to engage right away, as they learn-by-doing, without the fear
of breaking anything.

Participatory design of conversational interfaces for crowdsourcing

One unique opportunity of designing text-based interaction is its potential to
co-design it with users, without the need to explain UI elements to facilitate
participation, as it was done in a study of participatory design during a hackathon
with older adults by Kopeć et al. (2018). Because the text conventions are familiar
to everybody the barrier to entry to actively take part in co-design workshops is
lower, and there are multiple approaches to co-design that have been applied with
older adults, as reviewed by Duque et al. (2019). Such workshops can be
conducted in two parts as a mix of multiple activities inspired by the SPIRAL
method of enabling user participation, after Kopeć et al. (2018), including:

Part 1 - Ideating and prototyping
• round-table discussion about Wikipedia to evaluate the appearing attitudes,
• quick presentation of Wikipedia, crowdsourcing and some areas of needs as

user empowerment
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• brainstorming key areas of interest for editing Wikipedia and collecting them
as post-its (to fidn out what topics the chatbot could suggest first),

• affinity diagramming the received responses (to decide on "themes" the teams
could work on),

• work in teams of older adults and designers to design the interaction flow
(for the applications and topics identified above)

Part 2 - (Re-)designing and evaluating
• work in teams to write out possible responses for the elements of the

interaction flow,
• using "Wizard of Oz" techniques to verify the ideas between different teams

and find problematic areas,
• creating Mad Libs tasks where the users fill out some incomplete

conversations with problematic dialogue elements left blank according to
their preferences and doing these between teams

• discussing what feedback about their contributions the users would like to
receive and how often and voting on the most attractive mode of receiving
feedback (eg. every participant gets five star stickers to give out to different
options)

• brainstorming the best time and method of initiating interaction with users
based on their habits

During these workshops the potential users can co-design the interaction flow and
the personality of the chatbot, to best fit their preferences.

One current limitation is that the screen interface implemented in Google
Home Hub can not be co-designed, as it is not fully customizable for developers.
Still, for this application an HTML box to render formatted Wikipedia articles with
infoboxes would be very helpful, as it could print the outcome of the changes made
thanks to Gizmo. Additionally, Home Hub does not have all the languages of
Google Assistant on Android devices available, which is extremely important, as,
at least in Poland, few older adults know foreign languages at a level that would
allow them to converse with Gizmo if it is not available in Polish.

Yet, even in their native language selecting the users who would be interested
in this form of spending free time can be a challenge, but participatory design
workshops can help with making the solution more appealing to older adults. Still,
the lower the barrier to entry, the larger the potential that more users will stick and
continue to contribute, despite some of the possible problems. This solution is not
a universal one for every user, or every older adult, but it aims to be a viable
alternative to the Wikipedia’s graphical user interface, which has been shown to be
confusing, in particular, in a study with older adults by Nielek et al. (2017).

Overall, it is possible to take some issues Wikipedia is facing and attempt to
translate them into a conversational interface mediating contributions, which has
the potential to simplify and streamline crowdsourcing for some groups of older
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adults who would like to contribute, but find it too difficult now, especially if they
have the chance to co-design this solution.

The raising importance of making human verification accessible

Wikipedia is the largest repository of knowledge, and due to its simplicity,
comprehensiveness and the massive size it is used not only a reference and a
source of knowledge for individuals, but also companies, the media and
governments. Over the years it has gained trust and expanded significantly.
Because of its place in our lives it sets the tone of more than everyday debates, and
with increased internet access more people flock to it for information, but often as
passive users, without the know-how (eg. new internet users) or technical ease (eg.
using mobile devices) to easily contribute their story. Because of the increased
volume and readership without the increase in editing volume in the past 10 years,
as described by Mandiberg (2020), Wikipedia’s inequality in terms of who
produces the content in contrast to who consumes it is even more profound.

This is why making Wikipedia editing more accessible to all user groups is a
genuine concern, as the most active editors, and the most motivated individuals
with greatest resources not only set its tone, but also choose what is worthy of being
described, expanded upon or even mentioned.

While it is relatively easy to do remain objective when stating scientific
theories or bare facts about someone’s life, sections such as Controversies or
Critical Reception are more problematic. So, on one hand it is curated by a select
group of individuals, while on the other, because of inherent unconscious bias,
even the best editors may produce subjective content.

So, making Wikipedia more accessible, by allowing alternate ways of
interacting with the editing system and more reliable by aiding in data verification
and evaluating if the content is accurate and/or free of bias is important. Especially
at a time that organized online campaigns may be used to vandalize or skew
information in support of a certain worldview or an interested party.

Although, the proposed solution is not a global Wikipedia editor for hybrid
interfaces we recommend this method for verifying infobox translations. This
application is in line with one of key areas of needs of Wikipedia, as infoboxes are
difficult to maintain, not only due to the many languages where they may appear in
different formats, but also because of the need to manually synchronize them with
the contents of the article, whenever the article is updated with key information
which ought to appear in the infobox.

Conclusions

Our solution reaches promising ground in conversational interface applications for
collaborative work, and we believe that the CSCW domain is moving towards the
emerging Web 5.0 with its focus on tailored emotive interaction accessible to more
users. After all, one of the key benefits of chatbots as interfaces is that there is no
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need for the users to learn artificial conventions of communication Morrissey and
Kirakowski (2013). Thus, chatbots hold great potential for simplifying
interactions, especially when complex systems and designs arise
incrementally, as was the case with Wikipedia or other collaborative
environments. However, there exist multiple challenges to enabling
crowdsourcing contributions via conversational interfaces such as the identification
of appropriate tasks, in which the need and expertise areas of both the system and
the users have to meet, the monitoring of disaffection indicators and finally
maintaining the interest and motivation of the users.

To verify these, as a next step we are planning to conduct tests with older adults
once Google Home Hub supports the Polish language or with the use of "Wizard of
Oz" techniques, if this support does not come in the nearest future. The users will
interact with the chatbot and share their experience with the researchers conducting
IDIs and analysing raw dialogue data to fine-tune the interaction to be more friendly,
intuitive and motivating to also increase older adults’ well-being. Additionally, we
are looking into organizing participatory design workshops to further adjust the
interaction with our chatbot towards what our potential users may expect.

Another aspect for further study are the contribution types which the chatbot
could facilitate in connection with what the older adults would be interested to work
on, and what other needs of the Wikipedia project, or other crowdsourcing projects,
can be addressed with conversational crowdsourcing. Especially in the context of
the emerging Web 5.0, we believe conversational crowdsourcing interfaces are an
exciting area of inquiry for the CSCW community in the years to come.
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