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Abstract. In this exploratory study we evaluated the engagement, per-
formance and preferences of older adults who interacted with different
citizen science tasks. Out of 40 projects recently active on the Zooni-
verse platform we selected top ones to be represented by 8 diverse, yet
standardized, microtasks, 2 in each category of image, audio, text and
pattern recognition. Next, 33 older adults performed these microtasks at
home and evaluated each task right after its completion to, finally, share
what could encourage them to engage with such tasks in their free time.
Based on the results we draw preliminary conclusions regarding older
adults’ motivations for engaging with such crowdsourcing tasks and sug-
gest some guidelines for task design while discussing interesting avenues
for further inquiry in the area of crowdsourcing for older adults.
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1 Introduction and Related Works

The area of crowdsourcing for older adults is both underappreciated and under-
explored and developing sustainable solutions for older adults is still challenging
[14, 13]. This may be due to multiple barriers both specific to the required ICT-
skills [1] and the nature of crowdsourcing microtasks. Older adults differ from
the younger generation in their online behavior and decision-making [9] and
they seem more selective when choosing their engagements [5], which, alongside
their generally lower ICT skills, may explain how little interest they expressed
in the Mechanical Turk platform populated by tedious and repetitive tasks [3]
and lacking a suitable motivation to participate in crowdsourcing, as tasks are
not challenging, fun or easily relatable. This is in line with research placing
the average age of crowd workers at around 20-30 years [15] [24]. On the other
hand, crowd-volunteering tasks, often called citizen science tasks, such as the
ones found on the Zooniverse platform [26] can appeal to a more balanced repre-
sentation of contributors, as about 15% of the platform contributors self-report
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as retired.® There are also some crowdsourcing systems designed specifically for
older adults which mitigate technology barriers, as in Hettiachchi et al. [10] and
tap into their knowledge and skills, such as tagging historical photos as in Yu
et al. [29], proofreading, as in Itoko et al. [12] and Kobayashi et al. [17], or both
as in Skorupska et al. [28] They often rely on motivations that are pro-social, as
in Kobayashi et al. [15] and also social, as in Seong et al. [25] which is a trade-
mark of Zooniverse. The Zooniverse platform allows crowd workers to support
science projects at a larger scale by solving difficult tasks thanks to the impres-
sive potential of such contributions [2] on a diverse crowdsourcing landscape of
Zooniverse (www.zooniverse.org), which is why we have chosen this platform a
to serve as the basis for this research. So, there is an opportunity to tap into
the potential of older adults as crowd workers with a lot to offer and time on
their hands - especially that their share in the society is increasing, and in 2019,
"more than one fifth of the EU-27 population was aged 65 and over”. [6]

The question whether crowdsourcing tasks are effective in keeping older
adults cognitively engaged is relevant, as volunteering activities [22] in general
may increase older adults’ well-being [23], improve their mental and physical
health [21] and can be seen as a protective factor for their psychological well-
being [7, 8], potentially delaying the onset of age-related issues [19]. Therefore,
in this study we want to gain insights into older adults’ motivation and engage-
ment with online citizen science tasks and uncover some guidelines for designing
and presenting crowdsourcing citizen science tasks to this group. In designing
our research we took care to uniformly present the wide-range of real crowd-
volunteering tasks often appearing in citizen science projects. Only after older
adults have completed each task we asked them how to improve it, and finally
what would motivate them to engage with such tasks in the future.

2 Methods

In this study 33 older adults were asked to complete and evaluate 8 diverse,
but standardized citizen science tasks at home, in an unsupervised environment.
The study consisted of a short socio-demographic survey including questions
about the participants’ age, sex, education, activity, I[CT-use, and crowdsorucing
preferences based on Seong et al. [25]. These questions were followed by a set
of 8 different tasks chosen based on expert knowledge of the research team,
localized into Polish and presented in an uniform way, broken into 4 pages -
each page for a different type of a task. There were two tasks (one easier, and
one more difficult/abstract) in each category of image recognition (PIC) for
tasks T1 and T2, audio recognition (AUD) for tasks T3 and T4, document
transcription (DOC) for tasks T5 and T6 and pattern recognition (PAT)
for tasks T7 and T8, visible in Fig. 1 in order. The tasks were selected out of
40 community-chosen projects active on the Zooniverse platform in the 2019-

3 Survey results were presented in a post: https://blog.zooniverse.org/2015/03/05/who-
are-the-zooniverse-community-we-asked-them/
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20 academic year and spotlit in the publication ”Into the Zooniverse Vol. II” 4
published on the 17th of November 2020.
The final standardized tasks were as follows:

START OF TASK 1 START OF TASK 2 START OF TASK 3 START OF TASK 4 START OF TASK 5 START OF TASK 6 START OF TASK 7 START OF TASK 8

, & END OF TASK 6 e e
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. > END OF TASK 8
END OF TASK 5 ?

Fig. 1. Visual overview of the tasks; T1-T8 from the left to the right.

— T1 Recognizing animal sillouettes - multiple choice of animal silhouettes, in-
cluding human visible, no animal and other (representing MichiganZoomIn)

— T2 Recognizing cat fur types on cat images - multiple choice with abstract
images of a cat pelts with fur patterns (similar to image recognition tasks)

— T3 Recognizing radio programs (97s-long recording) - checkboxes and a
follow-up open answer about specifics (representing Vintage Cuban Radio)

— T4 Recognizing local urban sounds (10s-long recording) - checkboxes with
pre-defined answers and an other option (representing Sounds of NYC)

— T5 Transcribing key information from a hand-written birth certificate of a
person born in 1887 - 4 open short answer questions about the dates, name,
and the location (representing tasks such as Every Name Counts)

— T6 Transcribing a longer (346 characters) typewritten text on a specific
subject - 1 open long answer question (representing tasks relying on longer
transcription of typewritten documents)

— T7 Recognizing Aurora Borealis patterns (6s-long recording) - multiple choice
question with names of patterns and colours (representing Aurora Zoo)

— T8 Recognizing eye elements in eye pictures on a coordinate grid: two drop-
down questions about coordinates and one multiple choice on the visibility
of veins. (based on Eye for Diabetes; image by Mikael Haggstrom [11])

There was a short standardized introduction to each task explaining its im-
portance and purpose, as not to bias the participants with the quality of the
project presentation, which can vary considerably between projects. Then, the
participants performed each example microtask. After each task we asked the
participants to judge, on a 3-point scale, its: attractiveness, importance, ease

4 The book is available for download here: https://blog.zooniverse.org/2020/11/17 /into-
the-zooniverse-vol-ii-now-available/
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of performing it, engagement, and if they would like to perform similar
tasks in the future and to suggest ways in which each task could be improved.
The study protocol was positively evaluated by our ethics committee. The study
itself was built in Google Forms and it took between 20-35 minutes to complete,
depending on the amount of feedback given after each task and the ICT pro-
ficiency of the participants. Finally, after completing all tasks the participants
were asked what could encourage them to engage in such tasks in general and
whether they have done similar tasks in the past. The suggestions of motivating
factors were inspired by an article by Campo et al [4] as well as a wide body of
research on crowdsourcing and volunteering.

3 Results and Discussion

3.1 Participants

There were 33 participants who completed and evaluated the chosen crowdsourc-
ing tasks between Dec. 2020 and Feb. 2021. They were recruited from among the
participants of our Living Lab [18] via e-mail as unpaid volunteers as we did not
want to interfere with their motivation with a financial incentive. 22 participants
were in the 60-69 age group, and 10 in the 70-79 group and 1 in 80+ group.®
All of them were based in Poland, Polish and all but 6 of them came from larger
cities (over 200k) and 21 of the participants had higher education. In Table 1 we
can see the results concerning volunteering motivation before performing tasks
for our 33 participants contrasted with results by Seong et al [25].

What would encourage you to |Values  older  adults
engage with online or offline |wanted from game
volunteer projects? n=33 experience [25] n=12
No. of P. % of P. No. of P. % of P.
Physical improvement 10 30.3% 3 25.0%
Cognitive improvement 15 45.5% 4 33.3%
Opportunity to learn something new 26 78.8% 5 41.7%
Opportunity to communicate and inter-|14 42.4% 8 66.7%
act with people
Opportunity to participate and con-[11 33.3% 4 33.3%
tribute to society
None of the above 4 12.1% - -

Table 1. Motivations of volunteer participants before the volunteer experience.

Our participants use the following devices: 28 use a smartphone, 25 a laptop,
18 a desktop PC, 13 a tablet, 8 a SmartTV while 4 a smartwatch or a smartband
and 2 a VR headset. They are also avid Internet users as 28 of them use the
Internet either a few times a day or every day, and only 5 a few times a week
or less often. As such, our participant group would be a good target for online
volunteering and crowdsourcing tasks. Yet, after having completed the study 28
participants reported that they have never done similar tasks before, 3 of them
said they did similar tasks at work and 2 did such tasks while volunteering.

5 We have chosen to use multiple choice for age groups as not to bias the participants
with an assumption that the research was targeted at older adults.
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3.2 Performance and Feedback

Image Recognition Tasks In T1 26 participants correctly identified the an-
imal silhouette, 4 pointed to other silhouettes, 1 answered that there was no
animal present while 2 more chose the ”other” option where they have given
in one case each: the name of the animal, the more detailed description of the
animal. After completion 2 participants suggested to have a video instead - and
2 others wished the task was more challenging, while 1 complained the question
was imprecise. Additionally, 1 person wished there were more animals to spot
and ”better hidden”. In T2 there was less agreement with 13 people choosing
pattern 3, and 7 each voting for patterns 1 and 2, 2 for pattern 4, 3 saying it is
”hard to tell” and 1 deciding it was some ”other” pattern. The suggestions were
to have ”a different view of the cat in the picture” (1), a ”couple of different pic-
tures” (2) and comments appeared that ”if someone does not like cats nothing
can improve this task”, but also "I liked it, even more so, because I like cats”.

Audio Recognition Tasks In both T3 and T4 our participants had no trouble
listening to the recordings. In both tasks the majority of participants success-
fully identified the key audio elements (in T3: ”many male voices” (31) in T4:
"bells” (28) and "traffic” (25)). In T4 about half identified other elements (”birds
singing”, "people talking”, "music”), while only one person noticed ”barking”,
and one indicated ”there was nothing specific” in the recording. Additionally,
over half of the participants (18) chose to provide additional comment about the
exact content of the radio recording from T3. For two people the T3 record-
ing was too short, for another too long and one wished it was accompanied by
visuals. The feedback for T4 was to have a longer recording (5), 1 person also
wished for "more variety, to make it more difficult, but also more interesting”
and to show a visual connected to the sound. One participant admitted that
they ”heard birds singing only upon the second hearing” but they were not sure.

Document Transcription Tasks Both transcription tasks were done very
well. In T'5 only one participant decided that the text of the birth certificate was
”intelligible” and only in 1 out of 4 places, while two people provided only the first
name of the person. Among the others there is almost perfect agreement about
what the text says with a varying level of detail for the name of the place and date
notation. Additionally, one person provided a full transcription of the document,
even though the task did not require it. Appearing suggestions were to have more
information about the person in the birth certificate (2), to have more similar
documents (1) and the participant suggesting it said that they have ”transcribed
247 pieces of disappearing poetry before” and are experienced and now working
on transcribing ”very difficult historical letters”. Another participant suggested
to have documents related to the participants’ own personal history (1). In T6
most people (22) provided a complete transcription of the 346-character long
text, on top of the transcription one person commented ” (placing this dot here
is incorrect - transcriber’s comment)”, while 3 wrote that the text was legible,
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and 6 provided an incomplete transcription, of these 2 added that the text was
legible. Additionally, 2 wrote that it was intelligible. Two people wished for
a more challenging text with a harder to read font, and one said other types
of content interest them, other appearing comment was ”For those who have
not been involved in reading old manuscripts and other documents, this is a
remarkably interesting activity (...) engaging and motivating, others will put it
off or give up. I like it, it draws you in” while another participant mentioned
that ”such tasks require patience, they are not for everybody”.

Pattern Recognition Tasks In T7 the count of choices was 12, 7, 6, 3, 3 for
the dominant aurora pattern, while one person said that it is "hard to tell” and
one person saw no aurora in the video. When asked about the colour 30 people
agreed it was green, and over half added other colours (yellow, violet blue and
pink). Here four people suggested to have a longer video, especially that ”one
would like to look longer, as we don’t have that here and it is very interesting”.
In T8 all participants (33) correctly identified the section coordinates with the
described features; 26 said that the veins are clearly visible, 7 claiming to the
contrary. One participant suggested that a longer analysis would improve this
task, one more expressed that they are not sure where the macula of the retina
was, and another wished for an analysis of some other organ.

Summary Overall, the older adults from our study in most cases provided high
quality contributions with no training. Only T2 and T7 proved to be somewhat
challenging and with these participants asked for more data. Many wished for
other tasks to be more challenging (harder font (T6), more audio variety (T4),
more and better hidden animals (T1), longer analysis (T8)) and the ”easy”
dimension had the weakest correlations with willingness to do similar tasks in
the future. It seems that older adults would not mind, and even preferred it, if
the tasks posed more of a challenge (eg. T5 vs T6), especially if it would allow
them to learn something interesting. They also wished for the shorter tasks to be
extended, either by additional data (T1, T2) steps (T8) or longer duration (T7,
T3, T4), not only because they enjoyed them and wanted to learn more, but also
to allow them to provide higher quality contributions by adding more data to
verify their choices. It seems therefore, that microtasks, designed to be brief for
efficiency, could be extended and elaborated upon to increase the contributors’
satisfaction, especially if they rely on image, video or audio data.

3.3 Evaluation of Tasks

Participants rated T8 the highest, while T2 the lowest. They distributed most
points in the category "I would do similar tasks” (380) followed by ”easy” (370),
"attractive” (363), "engaging” (328) and ”important” (283). Our participants,
once exposed to each task, reported a high willingness to engage with similar
tasks (with an average of 1.44 out of 2) suggesting, that older adults would
engage with such tasks more, if they were made more easily available to them.
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Attractive = Important =Easy = Engaging - | would do similar tasks ™ Si';ouene (PIC)

0 50 100 150 200 250 300 T8 Eye (PAT) 1.5 T2 Fur (PIC)
1 Silhouette (PIC) 39 35 53 a0 49 —
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T5 Handwiitten (DOC)

Fig. 2. Left: Total points awarded by our participants after the completion of each
task. Right: Average scores for the same tasks.

As seen in Fig. 3 the correlations with the willingness to do similar tasks in
the future are either positive, or close to zero, while the strongest correlation
is with the visual or thematic ”attractiveness” of the task. It was also slightly
important whether the task was ”engaging” or ”important”, especially if it was
not found to be "attractive” and to a lesser extent if it was ”easy”. This suggests
that older adults’ main motivation is rather intrinsic, connected to their own
interest in the task, which of course is moderated by other variables.

1 would do similar tasks
Correlation r <-1,1>; r = 0 no correlation
: ! ! and
r < 0 negative correlation; r > 0 positive correlation
Attractive Important Easy Engaging Interpretation of |r|
Correlation| Pearson Spearman | Pearson Spearman| Pearson Spearman | Pearson Spearman
T1 Recognizing animal silhouettes (PIC)| 05995 05653 | 05017 04315 | 02400 02712 | 03315 03424 >0.9 - very strong colleration
T2 Recognizing cat fur types (PIC)| 04282 04334 | 0,2065  0,2662 | 05141 04796 | 0,1354  0,1633 0.7 - 0.9 - strong correlation
T3 Recognizing messages on the radio (AUD)| 0,6936  0,6091 | 0,3993  0,4078 | 02764 03475 | 02550  0,1958 0.4 - 0.7 - moderate correlation
T4 Recognizing local urban sounds (AUD)| 0,2602 ~ 0,2351 | 04840 04699 | 0,0845  0,0989 | 06205 05937 0.2 - 0.4 - weak correlation
T5 Transcribing handwritten birth certificate (DOC)| 0,7965  0,8077 | 0,0904  0,0680 | 02342 02651 | 02876  0,3369 <0.2 - o linear relationship
6 Transcribing a longer typewritten text (DOC)| 0,3871 ~ 0,3253 | 02745 02485 | 02929 03476 | 0,861  0,1832
T7 Recognizing Aurora Borealis patterns (PAT)| 04812 0,5438 | 0,2336  0,2386 | 02895 02967 | 0,3967  0,3686
T8 Recognizing eye elements (PAT)| 0,3433 03146 | 0,5323 04415 | 00675 01200 | 06632  0,6731

Arithmetic mean  0,4987 0,4793 0,3515 0,3215 0,2499 0,2783 0,3595 0,3571
Standard Deviation  0,1835 0,1885 0,1540 0,1391 0,1388 0,1242 0,1923 0,1891
Variance  0,0337 0,0355 0,0237 0,0194 0,0193 0,0154 0,0370 0,0358

Fig. 3. Correlation matrix for the dimension "I would do similar tasks” and other
dimensions, from older adults’ evaluation of the tasks right after performing them.

3.4 Motivation

After having completed all of the tasks, the participants chose learning some-
thing new and information about the purpose of performing these tasks as the
prevailing motivators. They would also like to receive feedback on their perfor-
mance and to have detailed tutorials. Detailed results are reported in Table 2.
Moreover, the ability to perform these tasks using interfaces (smartphone, Smart
TV or audio) other than a computer screen was judged as not particularly im-
portant, however, this may be due to lack of familiarity with them for audio and
TV devices, as there are studies which successfully implement them for crowd-
sourcing [10,27] and the challenge of small-screen interaction for smartphones
[16] which is still relevant. [20]



8 K. Skorupska et al.

No. of P.|% of P.

The opportunity to learn something interesting while performing these tasks|24 72.7%
More knowledge about the purpose of performing these tasks 24 72.7%
Receiving feedback on the use and usefulness of the tasks performed 21 63.6%
A short training to make sure I do the tasks well 17 51.5%
More interesting topic of tasks 9 27.3%
Online support and contact with other people performing these tasks 9 27.3%
Tasks suited to my skills 9 27.3%
Training and personal meetings for those performing the tasks 7 21.2%
Statistics showing the number of already completed tasks 7 21.2%
The ability to perform these tasks on the TV screen with the remote control|6 18.2%
Thanks from the researchers 6 18.2%
Ability to perform these tasks on a smartphone 5 15.1%
Ability to perform these tasks using the voice interface 0 0.0%

”None of the above” and ”Other (own answer)” 0 0.0%

Table 2. Answers to ”Which of these elements would encourage you to perform tasks
similar to the sample tasks in this survey?” asked after completing all of the tasks.

4 Conclusions

In this exploratory research we have verified that crowdsourcing microtasks,
especially those appearing in citizen science projects, can be well-suited for some
groups of older adults - both in terms of the quality of older adults’ contributions
and their motivation. Yet, even among older adults with average and higher
ICT skills - sufficient to contribute to such projects, such as the participants
in our sample, the awareness of the existence of such crowdsourcing projects
is quite low, as such citizen science tasks are not easily found and sampled.
Older adults as a group often overlooked as potential contributors to larger
scale crowdsourcing projects due to their often lower willigness to engage online
and the perception of their ICT skills. However, the older adults in our study
who received no compensation, provided high quality contributions with little
training and were open to continue volunteering online.

To increase participation, and thus the representation of this age group’s
voice in citizen science, we suggest that crowdsourcing tasks ought to be ad-
vertised in line with older adults’ preferences. These are related to the way in
which completing these tasks may benefit, first, them individually, and then,
the society as a whole. Based on our research, crowdsourcing microtasks’ pre-
sentation should focus on the aspect of learning something interesting (which
was confirmed by an arithmetic mean correlation of 0.47 for ”I would do similar
tasks” and ” Attractive, thematically or visually”), rather than the aspect of be-
ing able to utilize ones’ existing skills and knowledge. The contributors should
also be provided with a high awareness of the tasks’ purpose and ought to be
made aware of the usefulness of their individual contributions to reassure the
participants that it was time well spent. The tasks could also be more elab-
orate, to provide an appropriate challenge and increase immersion. Hence, in
future research we would also like to examine a wider range of tasks of increas-
ing complexity and duration, as well as the effects of engaging in crowdsourcing
on participant’s physical, mental or cognitive well-being in further comparative
longitudinal research with larger groups of participants of all ages.
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