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Abstract

Microtask crowdsource workers are negatively in-
fluenced, mentally as well as physically, by the
repetitive nature of the tasks they perform. Re-
search is ongoing on whether using a gesture-based
input technique could mitigate these negative ef-
fects. This paper identifies possible ways that using
gestures as an alternative input modality could lead
to exclusion by analysing survey responses, where
n=10. While further research is necessary, there are
indications that this could lead to cultural and phys-
ical exclusion of certain groups. This paper is not
meant to discourage using gestures as an alternative
method of input but is solely meant to bring atten-
tion to possible risks to take into account.

1 Introduction

Large tasks require lots of work. On crowdsourcing plat-
forms, these large tasks can be broken down into many micro-
tasks and distributed over a large set of people. These people,
often referred to as the workers, get paid a small amount of
money to finish one of these microtasks. Many different types
of tasks can be considered, from image classification to sen-
timent analysis to surveys.

With a diverse group of workers on crowdsourcing plat-
forms [1] it is vital to research the well-being of these workers
and what work components impact their well-being. Repeti-
tive tasks negatively influence both these forms of well-being
in workers on crowdsourcing platforms. In an effort to re-
duce these negative effects, alternative input modalities could
be considered. One of the alternatives offered is using ges-
tures.

Instead of clicking a mouse or typing on a keyboard, one
could imagine a broad range of gesture-based inputs. Most
gestures are performed using hands or objects, but one could
also think of using their head, fingers or even their whole
body. [2]

As different solutions may impact people in different ways,
research must be done to investigate the inclusivity of this
form of alternative input modalities. To the best of the au-
thors’ knowledge, no research has been conducted on this
specific problem and thus there is a knowledge gap.

It is of great importance that these platforms stay inclusive
for multiple reasons. First, ensuring inclusivity in the work-
place leads to greater job satisfaction and increased innova-
tion [3]. Second, with crowdsourcing platforms often being
used for research, and some platforms even specializing in
providing a quick way to find research participants, such as
Prolific Academic [4], it is important that these platforms can
continue to offer a diverse participant pool.

The demographics of crowdsourcing workers are very di-
verse [5]. As has been revealed in the research of Gadiraju
et al.[1], different workers perform the work in different en-
vironments and with different access to tools. From previous
work in the crowdsourcing domain, we can see that it is a
difficult task for platforms to cater to all people.

Turner et al. have investigated whether or not crowdsourc-
ing platforms can be effectively used as a way to reach older

adult workers for research. They found this to be effective,
however, they noted that respondents were not entirely rep-
resentative of the larger older adult population. They noted,
“At this point in time crowdsourcing does not appear to be an
effective method for reaching older adults from underrepre-
sented minority populations. Barriers to online access, his-
toric mistrust of research and lack of outreach to minority
groups may contribute to underrepresentation.” [6, p.8]

In some cases, specialized crowdsourcing platforms have
been created as existing platforms did not serve a wide
enough audience. In the case of Natural Language Processing
for Arab languages, the most used crowdsourcing platforms
fell short as they were developed in a specific linguistic con-
text. [7]

There are many ways crowdsourcing platforms could po-
tentially miss out on being inclusive. In this research, we
pursue to form a more general understanding of how using
gestures as an alternative input modality for microtask crowd-
sourcing could lead to the exclusion of different groups. This
research aims to answer this question by splitting it into four
smaller parts.

* Could using gestures lead to physical exclusion of cer-
tain groups?

¢ Could using gestures lead to conceptual exclusion of cer-
tain groups?

* Could using gestures lead to economic exclusion of cer-
tain groups?

* Could using gestures lead to cultural exclusion of certain
groups?

These questions will likely not cover all possible cases of ex-
clusion, but must be seen as a starting point for more in-depth
research. Answers to these questions bring a new angle to the
discussion of the possibility of using gestures as an alternative
input modality.

In section 2, related work will be analysed. In section 3,
the methodology of the research will be laid out; in this sec-
tion it is discussed how inclusion will be measured. Section
4 is about responsible research. In section 5, the results of
the research are presented together with an analysis. This is
followed by section 6, which is a discussion of the results.
Finally, section 7 concludes with limitations of the research
and ideas for future work.

2 Related work

Inclusion and diversity are terms that are often named to-
gether and know many different definitions [8]. Though often
used interchangeably, the distinction between the two terms
lies in that diversity defines a state, whereas inclusion is about
an action [9].

Research into inclusion in businesses is often focused on
employee sentiment with respect to other members in their
organization [10]. As crowdworkers do not necessarily inter-
act directly with other people that work on or for the platform,
this hardly feels relevant in this context. A little closer to the
problem at hand is the notion of inclusive technology. While
the term was originally coined in the context of bridging the
digital divide, we feel that certain elements of it can be placed



in a broader context. Barriers to inclusion mentioned in a pa-
per by researchers at Concordia University include access to
physical resources, digital information resources, human re-
sources and social resources. In addition to that, they mention
... for a technology to be accepted by its intended users, it
must be perceived as beneficial, easy to use, and socially en-
dorsed, with an adequate infrastructure in place to support its
use.” [11, p.5].

It has also been stated that in Inclusive Design, while de-
signers may provide accessibility options, the usability of
these options is often not considered [12].

When combining the parts of these definitions relevant to
our goal, we arrive at the following three conditions for in-
clusion: being accessible to all, being usable by all and being
satisfactory for all. To reach the next layer, the layer above
should be satisfied, meaning that we can not have something
that is usable by all if it is not accessible to all. Likewise, we
can not have something that is satisfactory for all if it is not
usable or accessible by all. This definition gives us a way to
reason about inclusion on different levels.

3 Methodology

3.1 Experimental setup

We measure inclusion through a survey sent out through Pro-
lific Academic[4]. The answer options are a mix of open-
ended response and response on a five-item Likert scale.

No prefiltering was done in selecting the participants. It
was debated whether or not we should prefilter on people who
would be likely to have experienced some form of exclusion
at prior moments in life, as these people would know what
types of issues to look out for. However, it was decided to
do no prefiltering as the Prolific website only allowed for an
‘and’ type of filtering between filters.

Questions included in the survey can be split into three
types. The first is questions about demographics. These ques-
tions are included to find trends in data among and within
different groups. They can also be used to check the diversity
of the respondent pool, which is important to ensure people
across different circumstances are heard.

The following section of the survey consists of open ques-
tions aimed at finding different reasons for gestures not being
inclusive. The questions consider inclusion across two di-
mensions. The first dimension focuses on the condition for
inclusion that is limited, where the options are accessibility,
usability and satisfaction. The second dimension focuses on
the specific manner in which the conditions can be limited.
Here it distinguishes between physical, economic, cultural
and conceptual factors. Together, these two dimensions lead
to a total of twelve open-ended questions.

The aim of dividing the questions across these two dimen-
sions is both to help interpret the results and guide the respon-
dents. For interpreting the results, it helps to more precisely
spot where the main roadblocks on inclusion are. On the other
side, the subdivision can guide respondents to recognise po-
tential exclusion, which they may not have thought of with
a more generic question. To indicate what type of responses
we expect from participants, we included some examples for
each factor. The examples used in the survey are:

* For physical factors you could think of not comfortably
being able to move your arms up high or not being able
to make specific gestures with your hands and fingers.

* For economic factors you could think of not having ac-
cess to a webcam or mobile phone camera which would
make it not accessible to you. Or you could think of
not wanting to spend more time on tasks then you would
when using mouse and keyboard.

¢ For cultural factors you could for example think of not
wanting to use big arm gestures when working on these
platforms in public which would make it less usable.

* For conceptual factors you could think of not under-
standing how to use gesture-based input and therefore
making it less accessible or having difficulty with hav-
ing to constantly think about it which could make it less
usable.

Last, participants were asked about their current feelings on
accessibility, usability and satisfaction on the platform and
their predicted feelings on these topics if the platform were
to switch to a gesture-based method of input. The responses
to these questions were recorded on a five-item Likert scale.
These questions were purposely put after the open-ended
questions to ensure people thought the topic through before
giving a judgement.

3.2 Biases

When dealing with self-reported data, one needs to be aware
of the possibility of cognitive biases being present in the data.
Cognitive biases are deviations in thinking, away from ratio-
nality. These types of biases are mostly present in environ-
ments where humans have limited time for decision making.
As the nature of these crowdsourced microtasks is fast-paced,
one should be mindful of these types of biases. Another factor
that increases the possibility of cognitive biases being present
in the data is when the information the worker is presented
with is not (clear) enough to be able to accurately answer the
question. Therefore, an effort was made to keep the questions
posed as simple and clear as possible.

To be aware of possible cognitive biases in the research, a
checklist proposed by Draws et al. was consulted[13]. Based
on that and further research, four specific types of biases were
identified and have been taken into account when developing
the survey.

The first bias that was selected is the self-interest bias. As
workers may think their answers to the questions can influ-
ence what the platform they use may look like in the future,
they might change their answers to be more extreme than their
actual feelings. Another bias that was considered is recency
bias. People tend to put too much emphasis on events that
are recent, and with that pay too little attention to things that
happened longer ago. To measure this and to mitigate the ef-
fects, one of the questions asked to participants is for how
long the person has been actively using the platform. A third
bias to be wary of is the sunk cost fallacy. The more time a
worker has invested in a task, the more they want to complete
it, even if that means giving lower-quality responses. An at-
tention check question was included to ensure the use of only



high-quality data. The last bias to be considered is loss aver-
sion. Workers might think they may not get paid (fairly) after
expressing their true feelings, as they might think it could be
perceived as critique. Therefore it was clearly communicated
that their answers would in no way affect (future) payouts.

4 Responsible Research

In an effort to make this research as reproducible as possi-
ble, all parts of the experimental setup are reported. The
full survey and the informed consent form that goes with
it can be found in appendix A. For this research, approval
was received from the Delft University of Technology Hu-
man Research Ethics committee, which ensures we only pro-
ceed with research of minimal risk. All personally identifi-
able data was anonymized soon after the data was gathered.
The anonymized data was stored on a password-protected
electronic device. All responses recorded are included in the
analysis.

5 Results

We were able to find 10 participants through Prolific. While
that number is too low to perform a statistically powerful
analysis, it serves as a good starting point for further research.
Respondents’ ages range from 18 to 44. Half of them identify
as female and the other half as male. 9 out of 10 respondents
spend less than 10 hours a week on the platform. Respondents
reside in 7 different countries in Africa and Europe.

Below the responses to the Likert scale questions are re-
ported, split out by condition for inclusion and complemented
by responses to the open-ended questions. An important thing
to be noted is that from all open-ended questions (10 partic-
ipants times 13 open-ended questions = 130 possibilities for
open-ended response), we only got 16 answers, 5 of which
gave insight into possible reasons for exclusion. In report-
ing the results below, we interpret the responses on the Likert
scale as values from 1 to 5 and assume that the “distance”
between each option is equal.

Figure 1: Survey responses on accessibility
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Accessibility

In figure 1, responses to the questions "How accessible do
you feel this platform is for you at this moment?” and "How
accessible do you feel this platform would be for you if it
made use of a gesture-based input technique?” are laid out.
Mean predicted accessibility decreases when using gestures
as input modality compared to the current situation. Current
mean accessibility is 4.10, which places it between some-
what accessible and extremely accessible. Predicted mean
accessibility is 4.00, which corresponds to somewhat acces-
sible. Because this research is focused on inclusion it makes
sense to report on cases where people may not have felt in-
cluded. In total, 3 out of 10 respondents foresee a decrease
in accessibility. Among these three respondents, the average
accessibility went down from 4.3, putting it somewhere be-
tween somewhat accessible and extremely accessible, to 3,
putting it in the category neither accessible nor inaccessible.
One reason given for a potential decrease in accessibility is
privacy (GDPR) issues that result from filming people. If cer-
tain countries have laws in place that prevent recording of the
workers, their citizens may have trouble participating in the
microtasks. This indicates a form of cultural exclusion.

Figure 2: Survey responses on usability
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In figure 2, responses to the questions "How usable do you
feel this platform is for you at this moment?” and "How us-
able do you feel this platform would be for you if it made
use of a gesture-based input technique?” are laid out. Mean
predicted usability decreases when using gestures as input
modality compared to the current situation. Current mean us-
ability is 4.10, which places it between somewhat usable and
extremely usable. Mean predicted usability is 3.80, which
places it between neither usable nor unusable and somewhat
usable. In total, 3 out of 10 respondents foresee a decrease in
usability. Among these three respondents, the average usabil-
ity went down from 4.7, putting it between somewhat usable
and extremely usable, to 2.7, between somewhat unusable
and neither usable nor unusable. One respondent elaborates



that people may not feel comfortable being filmed. Another
respondent notes that they may have trouble with gestures
after playing sports, as their muscles would be sore. These
comments suggest a form of physical and cultural exclusion.

Figure 3: Survey responses on satisfaction
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In figure 3, responses to the questions "How satisfied are you
with this platform at this moment?” and “"How satisfied do
you think you would be using this platform if it made use
of a gesture-based input technique?” are laid out. Mean pre-
dicted satisfaction increases from 3.6 to 3.7 when using ges-
tures as input modality compared to the current situation, both
means falling between neither satisfied nor dissatisfied. In
total, 3 out of 10 respondents foresee a decrease in satisfac-
tion. Among these three respondents, the average satisfaction
went down from 4.3, falling between somewhat satisfied and
extremely satisfied, to 3.0, corresponding to neither satisfied
nor dissatisfied. Two respondents see a downside due to the
impression that using gestures could have on other people.
Specifically, they suggest that it could be seen as weird by
nearby people when initially introduced, or that they do not
like making big gestures due to cultural reasons. This indi-
cates a form of cultural exclusion.

To summarise, the survey respondents point to various rea-
sons why they might experience using gestures as less in-
clusive. The majority of these reasons can be categorised as
cultural, related to privacy and the impression it has on sur-
rounding people. It also shows that it could lead to physical
exclusion to people who are already physically active in other
parts of their lives, such as sports.

6 Discussion

This research aims to identify ways that using gestures as an
alternative input modality for microtask crowdsourcing could
lead to the exclusion of different groups, either physically,
conceptually, economically or culturally.

We find that for all layers of inclusion there are people who
foresee a decline. An interesting thing to note is that three

out of ten people reported a decrease in either accessibility,
usability, satisfaction or a combination of those, without pro-
viding a reason to do so in the open-ended questions. This
could indicate that either the categories physical, economical,
cultural or conceptual were too limiting, or that the conditions
for inclusion, accessibility, usability and satisfaction were too
limiting.

From the data, no indication can be seen that using gestures
as alternative input could lead to economic or conceptual ex-
clusion. A potential reason for a lack of data pointing towards
economic exclusion could be that the respondents generally
came from high GDP per capita countries. Future research
could be conducted on how the findings translate to lower-
income people. A potential reason for lack of data pointing
towards conceptual exclusion is the relatively low age of peo-
ple in our dataset.

Two respondents mentioned cultural reasons for exclusion
when using gestures. One of them mentioned the possibility
of it being perceived as weird by people nearby. Research
on workers on the platform Amazon Mechanical Turk in In-
dia found that while the work is online, workers often meet
in physical places, such as internet cafes. This research also
mentions that some families pressured workers to find more
traditional forms of employment [14]. A hypothesis is that
because using gestures as an alternative input modality is far-
ther away from traditional work, these pressures will increase.
Further research should be conducted on whether or not these
are reasons for workers to feel excluded when using gestures
as an alternative input modality. Another cultural reason for
exclusion a respondent saw was privacy issues connected to
using filming methods for gesture recognition. One respon-
dent mentioned physical reasons for exclusion, namely that
they may have trouble with gestures after playing sports, as
their muscles would be sore. Future research could be done
on how to mitigate these potential forms of exclusion.

A remarkable response is one where a respondent clearly
sees an improvement in using gestures as an alternative input
modality. This respondent increased their feelings of acces-
sibility, usability and satisfaction all with three points on the
Likert scale. In this data point, we have to be wary of the
self-interest bias.

With only a few data points, we cannot make any strong
statistical statements based on the data. We can however theo-
rize about why responses are the way they are. The first thing
that stands out when looking at the data is the lack of elabo-
rate responses. This could indicate that the amount of money
offered per respondent to complete the survey was insufficient
and would lead to a low hourly rate, which could lead respon-
dents to hastily go through the survey. This can however be
debated by looking at the recorded response time, where the
average recorded time was a little less than eight minutes,
which is below the anticipated time to spend on the survey.
Furthermore, we saw more elaborate responses in participants
that had far below average response times. One explanation
could be that the more elaborate answers came from people
with a better grasp of the concept of inclusiveness, who were
thus able to answer the questions at a higher speed. Another
explanation for the lack of response to open-ended questions
could be an unwillingness to talk about private matters.



7 Conclusion

In this research, we investigate how using gesture-based input
for microtask crowdsourcing could lead to exclusion of work-
ers. We find various sources of exclusion, generally centered
around physical and cultural exclusion.

The research is based on survey responses on the platform
Prolific Academic. Due to the low number of respondents, the
statistical significance of the results in this paper is limited.
Furthermore, the data collected on expectations regarding dif-
ferent forms of exclusion when dealing with gesture-based
inputs rely heavily on the predictive power of the participants
in the research. Because surveys are prone to certain biases,
this brings another limitation to the research. Although an ac-
tive effort was made to mitigate most cognitive biases, some
might still be present in the data. Furthermore, statistical bias,
contextual bias and prejudices can affect the data.

In future work, we could consider posing a similar survey
with less limiting answer options by not splitting the open-
ended questions into the four categories. Another option to
consider is to switch to or supplement with focus groups. Fo-
cus groups lend themselves to this type of research by elic-
iting responses and getting people to bounce off each other’s
ideas; sometimes, something someone else has said can be the
trigger for a new idea. A difficulty with this can be that we
would ideally like a diverse group. Since crowdworkers are
located all over the world, this might be difficult to arrange.
One option could be to carry out the focus group online, but
this could take away from the safe, calm environment that
encourages people to speak up in focus groups.

In the long term, randomised control trials where workers
actually use gestures as input could be used as the next step
in analysing the impact on inclusion. This would also reduce
the reliance on the predictive power of survey respondents.

A Survey

Below you find the informed consent form and the survey
questions as used in the research.

A.1 Informed consent

In this research we want to investigate the possibility of using
gestures as an alternative way of input for microtask crowd-
sourcing. For example, consider pointing a finger in a cer-
tain direction to indicate picking an option instead of using
a mouse to click on the option. For the extent of this ques-
tionnaire we ask you to consider for the gestures things like
waving your hand, raising your arm or using fingers to cre-
ate for example an "OK” sign. In the questions below you
will be asked about your expectations on accesibility, usabil-
ity and satisfaction regarding gesture based input. Participa-
tion in this survey is voluntary and you can withdraw at any
moment. It is important that you know that your answers
to these questions will not reach Prolific and will in no way
have any influence on your (future) payouts. All collected
data will be anonymized and stored password protected. This
survey consists of 26 questions, of which 14 are open ended.
By pressing ’I agree’ below, you indicate that have read and
understood this consent form and that you agree to participate
in this research

A.2 Survey questions
Demographic questions
1. May we know your age?
* 18-24
e 25-34
e 3544
* 45-54
* 55-64
* 65+
¢ Prefer not to say

2. May we know your gender?

* Male
* Female
* Non-binary/third gender

e Other (Respondents had an option to fill in their
preference)

* Prefer not to say
3. In which country do you currently reside?

* Respondents were able to chose from a dropdown
menu of all countries

4. For how long have you been actively using Prolific or
other crowdsourcing platforms?

* Less than half a year
* Half a year to a year
* More than a year

* More than two years

5. How many hours a week on average do you spend on
Prolific or other crowdsourcing platforms?

¢ Less than 2 hours a week

e 2 to 10 hours a week

¢ 10 to 20 hours a week

¢ 20 to 30 hours a week

¢ More than 30 hours a week

Open ended questions

For the following questions respondents were able to fill in an
open-ended response.

These next 12 questions will be about accessibility, usability
and satisfaction when using gestures as an alternative way of
input. Feel free to answer with a short "No’ if this is not
applicable for you.

For the physical factors in next three questions you could
think of things like not comfortably being able to move your
arms up high or not being able to make specific gestures with
your hands and fingers.

6. Are there any physical factors that would make using
gestures as an alternative way of input not accessible for
you?

7. Are there any physical factors that would make using
gestures as an alternative way of input this not usable
for you?



8. Are there any physical factors that would make you dis-
satisfied with using gestures as an alternative way of in-
put?

For economic factors in the next three questions you could
think of not having access to a webcam or mobile phone cam-
era which would make it not accessible to you. Or you could
think of not wanting to spend more time on tasks then you
would when using mouse and keyboard.

9. Are there any economic factors that would make using
gestures as an alternative way of input not accessible for
you?

10. Are there any economic factors that would make using
gestures as an alternative way of input this not usable for
you?

11. Are there any economic factors that would make you dis-
satisfied with using gestures as an alternative way of in-
put?

For cultural factors in the next three questions you could for
example think of not wanting to use big arm gestures when
working on these platforms in public which would make it
less usable.

12. Are there any cultural factors that would make using ges-
tures as an alternative way of input not accessible for
you?

13. Are there any cultural factors that would make using ges-
tures as an alternative way of input this not usable for
you?

14. Are there any cultural factors that would make you dis-
satisfied with using gestures as an alternative way of in-
put?

For conceptual factors in the next three questions you could
think of not understanding how to use gesture based input and
therefore making it less accessible or having difficulty with
having to constantly think about it which could make it less
usable.

15. Are there any conceptual factors that would make using
gestures as an alternative way of input not accessible for
you?

16. Are there any conceptual factors that would make using
gestures as an alternative way of input this not usable for
you?

17. Are there any conceptual factors that would make you
dissatisfied with using gestures as an alternative way of
input?

Likert scale questions

For the following questions respondents were able to pick a
response on a five-item Likert scale

Please answer the following questions about accessibility.
Extremely inaccessible - Somewhat inaccessible - Neither ac-
cessible nor inaccessible - Somewhat accessible - Extremely
accessible

18. How accessible do you feel this platform is for you at
this moment?

19. How accessible do you feel this platform would be for
you if it made use of a gesture based input technique?

Please answer the following questions about usability. Ex-
tremely unusable - Somewhat unusable - Neither usable nor
unusable - Somewhat usable - Extremely usable

20. How usable do you feel this platform is for you at this
moment?

21. This is an attention check question, please respond with
’Somewhat usable’.

22. How usable do you feel this platform would be for you
if it made use of a gesture based input technique?

Please answer the following questions about satisfaction. Ex-
tremely unsatisfied - Somewhat unsatisfied - Neither satisfied
nor unsatisfied - Somewhat satisfied - Extremely satisfied

23. How satisfied are you with this platform at this moment?

24. How satisfied do you think you would be using this plat-
form if it made use of a gesture based input technique?

Ending question
For the final question respondents were able to fill in an open-
ended response.

25. Is there anything else you would like to mention?
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