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ABSTRACT 
There are few large-scale empirical studies with people with 
disabilities or older adults, mainly because recruiting partici
pants with specific characteristics is even harder than recruit
ing young and/or non-disabled populations. Analyzing four 
online experiments on LabintheWild with a total of 355,656 
participants, we show that volunteer-based online experiments 
that provide personalized feedback attract large numbers of 
participants with diverse disabilities and ages and allow ro
bust studies with these populations that replicate and extend 
the findings of prior laboratory studies. To find out what mo
tivates people with disabilities to take part, we additionally 
analyzed participants’ feedback and forum entries that discuss 
LabintheWild experiments. The results show that participants 
use the studies to diagnose themselves, compare their abilities 
to others, quantify potential impairments, self-experiment, and 
share their own stories – findings that we use to inform design 
guidelines for online experiment platforms that adequately 
support and engage people with disabilities. 
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INTRODUCTION 
Soliciting information from people with disabilities and older 
adults is important for research and industry projects alike. 
Yet many researchers have struggled to recruit users that meet 
particular characteristics in sufficiently large numbers [12, 37]. 
Traditional recruiting methods through gatekeepers, such as 
local organizations or advocacy groups [3], and/or establishing 
local participant pools are time-intensive and often expensive. 

They also risk generalizability and data quality if the same 
small number of participants repeatedly take part in similar 
studies [40]. 

To study older adults and people with disabilities, some re
searchers have therefore turned to the online labor markets, 
such as Amazon Mechanical Turk (MTurk) [44, 11, 41], which 
support the efficient recruitment of participants at low cost. 
Online experimentation can be beneficial for people with dis
abilities; aside from receiving a financial compensation, par
ticipating online is often more convenient and feasible than 
having to travel to a laboratory [49, 8, 14]. However, online 
experiments can also provide challenges for disabled and el
derly users. For example, researchers have found that usability 
problems and limitations of MTurk can make it inaccessible 
for people with disabilities [10, 43, 49], who often struggle to 
find tasks that match their abilities [49]. 

The goal of this paper is to evaluate the suitability of an al
ternative methodology for the recruitment and study of peo
ple with disabilities and older adults: volunteer-based online 
experiments. Such online experiments with volunteers are 
conducted on a variety of platforms (e.g., TestMyBrain.org, 
GamesWithWords.org, LabintheWild.org) and usually provide 
personalized performance feedback in exchange for study par
ticipation. Previous experiments conducted on LabintheWild 
have shown to attract more diverse participants than laboratory 
studies and those conducted on Mechanical Turk in terms of 
age, education level, and geographic distribution [39]. Ob
taining larger and more diverse sample sizes could extend 
the findings of smaller-scale laboratory studies, enable us to 
measure the variability between people with specific disabili
ties and of various ages, and verify results with people from 
diverse demographic backgrounds. However, it remains un
known (1) whether volunteer-based online experiments attract 
sufficiently large numbers of participants with disabilities and 
older adults to robustly conduct comparative studies, and (2) 
why participants with disabilities participate in such studies. 
Knowing their motivations and needs may shed light on how 
online experiments should be designed to attract large samples 
and provide adequately rewarding and engaging experiences 
for these populations. 

To answer these questions, we first replicated four laboratory 
studies on LabintheWild, all of which offered tasks that were 
known to be impacted by various disabilities or age-related 
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decline. All four experiments attracted people of diverse ages 
and with various disabilities. Of 355,656 participants that took 
part in the studies, 4,799 (1.35%) participants self-reported to 
have some kind of impairment; an additional 7,564 (2.25%) 
participants were above age 65. Using the data that we col
lected, we replicate and extend previous work that studied 
dyslexia, cognitive decline, autism, and motor impairments. 

To better understand the motivations and needs of partici
pants with disabilities, we further analyzed the comments that 
some of them voluntarily provided at the end of LabintheWild 
experiments and forum entries that discussed LabintheWild 
experiments as related to various disabilities. The results 
suggest that LabintheWild attracts people with disabilities 
because it provides personalized performance feedback and 
social comparison at the end of its studies: Participants use 
the experiments to diagnose or confirm a suspected disability, 
or to test its severity or impact on other situations and tasks in 
daily life by comparing their performance to others. Based on 
these findings, we contribute design implications for online 
experiment platforms that better support these needs. 

RELATED WORK 
Researchers usually strive to study large and representative 
samples to ensure generalizability and finding small effects. 
However, given that recruitment of specific populations is 
immensely difficult [12, 37], most studies with people with 
disabilities and older adults are forced to rely on small num
bers. Researchers often recruit through local organizations or 
advocacy groups [3], frequently establishing a local partici
pant pool that can be used over time. For example, Johansson 
et al. [25] recruited participants with mental and cognitive 
disabilities through a local member-driven organization using 
snowball sampling. Similarly, the SiDE user pool [12, 13] 
was established to facilitate accessibility studies with mostly 
elderly people. Researchers developed the SiDE pool for more 
than five years by travelling to different neighborhoods and 
repeatedly contacting potential participants and local commu
nities. By 2014, 694 members from this pool had participated 
in one or more research studies. Maintenance of the user pool, 
however, requires several staff, much time and money [13]. 

Establishing such local participant pools is unavoidable if 
an experiment requires specific equipment or exhibits other 
characteristics that necessitate a supervised and controlled lab
oratory environment. For other experiments, researchers have 
developed and evaluated alternative ways to recruit and study 
participants. For example, researchers increasingly recruit 
participants through online labor markets, such as Amazon 
Mechanical Turk (MTurk) [4, 21, 9]. Compared to traditional 
laboratory experiments, online studies offer faster and more 
effortless participant recruitment, as well as larger and more 
diverse samples [18, 24, 4, 34]. Despite initial concerns about 
the quality of data collected from unsupervised online workers, 
robust and validated data quality methodologies have been de
veloped for conducting a broad range of experiments, yielding 
results comparable to those obtained in conventional labora
tory settings [18, 16, 20, 32, 39]. 

Researchers have also used MTurk to conduct studies with 
people with disabilities and other specific populations. Tenen

baum et al. [44], for example, recruited 153 individuals with 
physical disabilities and studied how various impairment-
related factors influence vocational self-efficacies. Carr [11] 
recruited 111 cancer survivors on MTurk and showed that 
the majority of participants (88.75%) were honest in their re
sponses to a series of questions and return rates and test-retest 
reliabilities were high. Smith et al. [41] also concluded that 
MTurk is a good solution to sample hard-to-reach populations, 
such as people with low socioeconomic status, people with 
disabilities, or LGBT individuals. 

While useful for researchers, there are also benefits of on-
line experimentation for people with disabilities compared to 
participating in laboratory studies, such as the flexible time 
commitment, not having to rely on public transit, or being able 
to remain anonymous [49, 8]. People with disabilities will also 
often receive a sense of self-worth, self-efficacy and autonomy 
when participating in such studies [14]. They are motivated to 
contribute to scientific research [12] and to cognitively benefit 
from doing a task [8]. 

However, although online labor markets, such as MTurk, have 
been used to conduct accessibility research, researchers have 
found several usability problems that make it difficult to access 
for people with disabilities [49, 10]. For example, MTurk was 
found to violate multiple Web Content Accessibility Guide
lines (WCAG 2.0) that may affect users with visual, cognitive, 
reading, physical or auditory disabilities [43, 10]. It is also 
often difficult for people with disabilities to identify which of 
the available tasks match their abilities, or to complete tasks 
within a specific time frame [49]. As a result of such barriers, 
the diversity of people on Mechanical Turk is still limited, 
both in terms of people with disabilities [10], and in terms of 
age range [8]. The following section introduces an alternative 
methodology for studying such diverse populations. 

LABINTHEWILD 
LabintheWild is an online experiment platform for conducting 
behavioral experiments and surveys with volunteers. Experi
ments enlist participants using short slogans, such as “Can we 
guess your age?”, or “Test your social intelligence!”. After 
completing an experiment, participants can view their per
sonalized results to see how they compare to others. This 
personalized feedback is provided instead of financially com
pensating participants and serves four main purposes. First, it 
encourages participants to take part in experiments because it 
enables self-reflection and social comparison [22]. Second, it 
exposes participants to scientific concepts and increases their 
interest in research and scientific findings [35]. Third, it en
sures data quality: Participants are intrinsically motivated to 
provide honest answers and exert themselves. Experiments 
conducted on LabintheWild and other volunteer-based experi
ment platforms produce reliable data that matches the quality 
of in-lab studies [16, 18, 39]. Fourth, the personalized feed
back serves as a word-of-mouth recruitment tool, because 
participants share their results on social networking sites or 
other web pages [39]. 

LabintheWild avoids some of the limitations of paid online 
experiments by being openly available to anyone who wants to 
participate without having to sign up. This lowers the barrier 



for participation. There is also no need to collect identifi
able participant information for reimbursement. As a result, 
volunteer-based online experiments such as those conducted 
on LabintheWild have the potential to recruit from over 3.2 
billion people around the world who have Internet access [45]. 
Existing volunteer-based platforms have indeed proven to at
tract more diverse participant samples than in-lab experiments 
and those conducted on MTurk, with participants reporting 
wider age ranges, more diverse educational backgrounds, and 
a far more expansive geographic dispersion (see, e.g., [16, 39, 
19] and Table 1). 

Two previous studies on LabintheWild indicate the feasibil
ity of conducting online experiments with volunteers who 
have a disability and/or who are elderly (included in Table 1): 
(1) A study of people’s color differentiation ability, which 
showed that innate and acquired color vision deficiencies, but 
also situational lighting conditions, monitor settings, and de
mographics, can significantly impact how many colors on a 
given user interface someone can distinguish [38]; (2) A study 
comparing human listening rates between sighted, low-vision, 
and blind people [7], which showed that the listening rate 
of visually impaired participants is significantly faster (334 
words-per-minute) than the listening rate of sighted partici
pants (297 words-per-minute) and that it increases with years 
of screen reader usage. In the next section, we build on this 
prior work to verify whether online experiments with volun
teers are suitable for conducting high-quality, robust studies 
with people with disabilities and older adults. 

STUDYING PEOPLE WITH DISABILITIES AND OLDER 
ADULTS ON LABINTHEWILD 
We replicated four studies on LabintheWild, chosen to repre
sent a broad range of tasks (see Table 1) and modified to suit 
an uncontrolled online environment as described in each study 
section. None of these studies were specifically targeted at 
people with disabilities, but open to anyone to participate. All 
studies were advertised on LabintheWild with a slogan and 
provided personalized feedback at the end of the experiment. 

Study 1: Weather Prediction Study 
Our first study is a modification of Knowlton et al.’s study 
from 1994 [31], known as the “Weather Prediction Task”. 
The probabilistic classification learning task was developed 
to show that humans’ implicit memory and explicit memory 
systems contribute to procedural learning skills at different 
stages. In contrast to the explicit (declarative) memory system, 
human’s implicit (non-declarative) memory does not require 
conscious thought and is used in early stages of the procedural 
learning process. 

Several researchers have since then shown that people with 
neuro-developmental disorders such as Tourette syndrome, 
Schizophrenia, or developmental dyslexia, perform less well in 
the Weather Prediction Task than non-disabled participants [28, 
33, 27, 15]. In particular, Gabay et al. [15] showed that adults 
with dyslexia performed better in the Weather Prediction Task 
as the training extended, but overall they performed signifi
cantly less well than matched controls. This is the main result 
that we aim to replicate. 

Procedure   
Just like in the original task, participants in our LabintheWild 
experiment were shown a series of cards displaying one of 
four particular geometric designs (circles, diamonds, squares, 
or triangles). Each trial showed one or more of these cards 
together (Figure 1a). Each geometric design was previously 
assigned to a particular weather outcome (rainy or sunny). 
Participants were asked to predict whether the cards suggested 
that the weather would be rainy or sunny. While participants 
had to guess at the beginning, they could learn over time from 
feedback showing whether their responses were correct or not. 

After presenting an informed consent form and a demographic 
questionnaire, the experiment started with five practice trials, 
followed by 80 experimental trials (as opposed to 150 trials 
in [15]) that each elicited a participant’s response to one or 
more of the four types of cards, followed by feedback on 
whether the response was correct or incorrect. The 80 trials 
were evenly divided into four blocks. Participants were then 
presented with a personalized results page showing their per
formance (forecasting accuracy in percent) in comparison to 
others. They also received a written explanation about the 
purpose of the experiment and about the meaning of implicit 
memory in daily life. Completion of the experiment took 
approximately 10 minutes. 

Participants   
Over the course of 22 months, 3,786 participants completed 
the experiment, ranging in age from 5–99 years (m=25, 
sd=11.5). Roughly half (52.75%) of participants were fe
male. Asked whether they had any cognitive or neuro
logical disabilities, 328 (8.66%) answered in the affirma
tive. 223 (68%) of those who answered yes provided details 
about their disability in an open-ended box provided under
neath the question. The most common cognitive disabilities 
were Attention-deficit (Hyperactivity) Disorder (ADD/ADHD) 
(N=103, 2.7%), Dyslexia (N=81, 2.14%), Autism Spectrum 
Disorder (ASD) or Asperger’s Syndrome (N=62, 1.64%), and 
Depression (N=30, 0.8%). 

Analysis   
For analysis, we first excluded 319 (8.4%) participants who 
self-reported that they had taken the test before, seven partici
pants who achieved a zero percentage correct rate in at least 
one of the four blocks, 435 (11.2%) people who did not answer 
the question on whether they have any cognitive disabilities, 
and 226 participants who reported having one or more cog
nitive disabilities other than dyslexia, to further control for 
effects of other cognitive disabilities. We included participants 
aged 18 - 30 to match the age distribution of the participants 
from Gabay et al.’s [15] study (N=30, age range 18-30). The 
final number of participants was 1,654, including 46 (2.8%) 
who indicated having dyslexia. 

Following the analysis procedure presented in [15], we 
conducted an ANOVA comparing the performance of non-
disabled participants with those participants who self-reported 
having dyslexia. We modeled Block (trials 1-20, 21-40, 41
60, 61-80) as a within-subject factor, Dyslexia (dyslexia vs. 
non-dyslexia) as a between-subject factor, and a Dyslexia by 



   

  

   

   

   

  

   

   

Table 1: Overview of LabintheWild experiments that can be related to specific disabilities or age-related decline. The first 
four are presented in this paper. Sample sizes are the final numbers used in the analysis. * denotes that participants were 
not asked about their disabilities, but chose to mention them in comments at the end of an experiment (hence the lower 
numbers). 

Study Name (citing 
original study, if any) 

Slogan Related Disabilities # 
Months 
online 

Matched 
sample 

size 

# of participants with 
disabilities 

% 
female 

age range 
(mean age, stdev) 

Weather Prediction [31] How quickly do you learn? Amnesia [31], Dyslexia [15], 
Tourette syndrome [28, 33] 

22 3,786 328 (8.66%) 52.76 5-99 
(m=25, sd=11.5) 

Memory [42] How fast is your memory? Cognitive decline in 
elderly people [47] 

40 18,026 173 (0.96%) above 65 
years, 26 (0.14%) with 
disability* 

N/A 6-99 
(m=25, sd=13.5) 

Social Intelligence [1] Test your social intelligence! High-functioning Autism, 
Asperger’s Syndrome [1] 

10 123,928 3,368 (2.72%), 75 
(0.06%) with Autism or 
Asperger’s Syndrome 

48 4-98 
(m=27, sd=12.5) 

Fitt’s Law Can we guess your age? Motor impairments due to 
age-related decline [26, 48, 
29] 

4 209,916 5685 (2.71%) above 
65 years, 1077 (0.51%) 
with disability* 

33.3 20-85 
(m=35, sd=11.9) 

Listening Rate [7] How fast can you process words? Vision Impairment [2] 

Colorblindness [38] Can we guess your color age? Color vision deficiencies [6] 

2 453 143 (32%) 57.83 8-80 (m=34, sd=15) 

12 31,248 1,831 (3.85%) 70.6 5-94 (m=30, sd=15.2) 

Block interaction. Mean proportion of correct answers was 
the dependent variable. 

Results   
Our results showed a significant main effect of Block 
(F(3, 6608) = 10.62, p < .001), suggesting that for partici
pants with dyslexia and for those without, accuracy improved 
as the training extended. This confirms previous results that all 
participants learned gradually to associate cues with the appro
priate outcome [31, 15]. Our results also showed a main effect 
of Dyslexia (F(1,6608) = 6.90, p < .01, Cohen’s d = .17). 
Participants with dyslexia overall achieved a significantly less 
accurate forecasting accuracy (m=55%, sd=12%) than those 
without dyslexia (m=57%, sd=11%, independent two-tailed 
t-test: t(139) = 2.57, p = 0.01), confirming [15]. However, in 
contrast to Gabay et al.s finding [15], there was no Dyslexia by 
Block interaction effect (F(3,6608) = 1.35, p = .26), mean
ing that both people with dyslexia and those without learned 
the probabilistic relationships at similar pace. Our findings 
extend prior work by indicating that the difference in pace 
between dyslexics and controls found by Gabay et al. might 
not hold for all people with dyslexia. 

Study 2: Memory Study 
Our second study is a replication of Sternberg’s experi
ment [42], which demonstrated that the response time of re
trieving an item from working memory is linearly proportional 
to the number of items stored in memory. Follow-up work 
demonstrated cognitive decline in elderly people, i.e. that the 
reaction time of elderly participants increases at a higher rate 
with the number of items held in working memory than is the 
case for younger people [47]. This is the main result that we 
aim to replicate. The finding is supported by the so-called 
“complexity effect”, which implies that when the complexity 
of a task increases, performance differences between young 
and elderly people become larger [36]. 

Procedure   
The experiment began with an overview of the study, an in
formed consent form, and an optional demographic question
naire, followed by the main experiment consisting of 12 exper
imental blocks. Each block presented a sequence of 1-6 ran
domly chosen symbols (digits and uppercase English alphabet 
letters) to memorize, followed by 3 positive (i.e., containing 
a symbol from the original set) and 8 negative probes, in ran
dom order (Figure 1b). Participants were asked to determine 
whether the symbol in the probe had been part of the original 
sequence. Each set size between 1 and 6 was represented in 
two experimental blocks (resulting in a total of 12 blocks). 
The experiment took 8 minutes to complete. 

Participants   
Over the course of around 40 months, 18,026 participants 
completed the study (see also Table 1). They ranged in age 
from 6 to 99 (m=25 years, sd=13.5). Since we were interested 
in age-related cognitive decline, we did not ask any question 
related to potential disabilities (but 26 participants voluntarily 
commented having a disability that they thought might explain 
the performance in this task). 

Results   
To prepare the data for analysis, we excluded 1,438 (8%) par
ticipants who indicated having technical difficulties or having 
cheated. We then excluded trials that resulted in extreme 
outliers of response time, computed as the median + 3×IQR 
(2111 ms), which might indicate a distraction from the test. 

To analyze whether the slope increase in reaction time across 
set sizes is steeper for elderly participants than for young ones 
(which would confirm the complexity affect), we conducted a 
multiple linear regression with reaction time as the dependent 
variable and age, set size, and an interaction effect between 
age and set size as independent variables. We included 7,363 
participants aged 22 or older (because performance peaks at 
about age 21 and our aim was to model age-related decline). 
We modeled both set size and age as continuous variables 



 
    

 

 

 

  

 

 

 

  

Variable Est. SE t-value Pr(>|t|) 
(Intercept) 334.97 2.10 159.76 <.001 ∗∗∗ 

set_size 66.53 0.54 122.71 <.001 ∗∗∗ 

age 5.15 0.06 88.14 <.001 ∗∗∗ 

age × set_size 0.04 0.02 2.70 <0.01 ∗∗∗ 

       

 
    

       

(a) Weather Prediction Study (b) Memory Study (c) Social Intelligence Study (d) Fitt’s Law Study 

Figure 1: Overview of the stimuli used in four of our LabintheWild experiments. 

Table 2: Linear regression predicting reaction time for 
participants who are 22 or older from age, set size, and 
their interaction in the Memory study. Adjusted R2 = 
0.1645, p < .0001, F(3,828857) = 54380, p < .0001. 

given that our large number of participants allowed us to an
alyze the effect for all ages (rather than binning them into 
discrete “young” and “old” groups as in [47]). 

Our results show that the reaction time increases with set 
size (β = 66.53, t = 122.71, p < .001), confirming Sternberg’s 
original results of the test [42]. In addition, we found a sig
nificant interaction effect between age and set size (Table 2), 
demonstrating the complexity effect [36]. This confirms the re
sults of [47] who found that reaction time increases at a higher 
rate as a function of memory load in elderly than in young 
people. We extend this result by showing that this interaction 
effect is true for ages 22-99. 

Study 3: Social Intelligence Study 
Originally developed by Baron-Cohen et al. as the "Reading 
the Mind in the Eyes" test [1], the study showed that compared 
to non-disabled adults, people with Asperger’s Syndrome or 
High-functioning Autism were less likely to recognize peo
ple’s emotions by looking at images of their eyes. This is the 
main result that we aim to replicate. 

Procedure   
Participants first saw a brief description of the study, agreed to 
the informed consent, and were then presented with instruc
tions of the task. They were given a practice trial that included 
feedback on the accuracy of their response. Just like in the 
original task, participants in our LabintheWild experiment 
were shown 36 trials, each showing one image containing only 
a person’s eyes (Figure 1c). For each image, participants were 
asked to choose one of four words that best expresses the emo
tion the eyes are showing. At the end of the study, participants 
were shown their number of correct answers compared to the 
average of 26 as reported in the original study [1]. Completion 
of the experiment took approximately 8 minutes. 

Participants   
131,840 participants completed the study within ten months. 
We excluded 7,912 participants who had taken the study before 
for a total of 123,928 participants. Participants were between 
4-98 years old (m=29.5, sd=12.2), with 48% identifying as 
female. In our demographics questionnaire, 3,368 (2.72%) 
participants disclosed having at least one type of disability. 
We included 75 (0.06%) participants who mentioned having 
Autism spectrum disorder (ASD) or Asperger’s Syndrome (a 
milder form of ASD) in our study, excluding the remaining 
participants with disabilities. 

Results   
We conducted an independent two-tailed t-test to compare the 
performance of people with ASD to those without. Partici
pants with ASD received significantly lower scores (m=22.92, 
sd=4.63) than non-disabled participants (m=26.29, sd=4.60, 
t(74.039) = 4.23, p < .001, Cohen’s d = .73). The results con
firm those of Baron-Cohen et al. [1], who had found means 
of 22 (sd=6.6) for ASD participants (N=15) and 26.2 (sd=3.6) 
for non-disabled controls. 

Study 4: Fitt’s Law Study 
Our last study was designed to study age-related effects of 
pointing performance using the ISO 9241-9 standard Fitt’s 
Law task [23]. Much prior work has found that people’s point
ing performance when using a mouse declines with age. For 
example, older adults have lower peak speeds (the maximum 
speed during a movement) than younger adults [26], they have 
longer verification times (the time interval between the end of 
a movement inside a target and the beginning of the click) [48], 
they make more pauses of 100ms [26] and their normalized 
jerk (fluctuations in the speed profile of the movement) is 
higher [29]. Our goal is to replicate these results. 

Procedure   
Participants were first asked to agree to an informed consent 
form and read through brief instructions, which included a 
request to perform the pointing tasks as quickly and accurately 
as possible. They were then presented with a total of 80 trials, 
divided into ten blocks, in which they had to perform five 
tasks each of the following two types: (1) Reciprocal tasks, in 
which targets were arranged in a circle, and subsequent targets 
appeared in red in a predictable manner (this was based on 
the ISO 9241-9 standard [23]), and (2) one-at-a-time tasks, in 
which only one target was visible at a time. Subsequent targets 
appeared in a random direction (Figure 1d). Target sizes (10, 



Table 3: Previously reported age-related decline of motor performance and the results of our Fitt’s Law study. 

Finding Our Results Supported? 
Older adults have lower peak speeds than young adults [26]. 

Older adults have longer verification times than young adults [48]. 

Older adults make more pauses of 100ms than young adults [26]. 

Normalized jerk is higher for older adults than for young adults [29]. 

β   =   −0.0026,F1,209913 =   15370,   p <   0.0001 

β   =   0.0422,F1,204509 =   46634,   p <   0.0001 

β   =   0.0016,F1,204512 =   11116,   p <   0.0001 

β   =   0.0039,F1,204419 =   14349,   p <   0.0001 

Yes 

Yes 

Yes 

Yes 

15, 25, 40, and 60 pixels) and distance between targets (75– 
400 pixels) were varied between tasks. After completing the 
ten blocks, participants were presented with a demographics 
questionnaire before seeing their personalized results. The 
results included a "guess" of their age, predicted with the help 
of a linear regression model that included several movement 
features of participants from a previous dataset. Participants 
were able to reveal their actual age underneath the predic
tion on the results page. Completion of the experiment took 
approximately 5 minutes. 

Participants   
More than 540,000 participants completed the experiment 
within four months that it was online. To match the sample to 
those in prior work, we only report on 209,916 participants 
who used a mouse, who revealed their actual age after seeing 
our predicted age, and who were between 20-85 years old. The 
resulting sample had a mean age of 35 (sd=11.9) with 33% 
female. Young adults were well-represented (e.g., over 10,000 
individuals aged 27); the least represented were subjects at 
age 84 (N=24). 

Results   
We conducted multiple linear regressions with age modeled 
as a continuous independent variable and the dependent vari
able being our different measures of interest. All movement 
variables were calculated following the procedures in related 
work [26, 48, 29]. Table 3 shows that all results were consis
tent with prior work. We additionally extend prior results by 
showing a continuous age-related decline of motor abilities 
between ages 20-85. 

Summary 
Our results show that LabintheWild studies accurately repli
cate the main findings of prior laboratory studies with larger 
samples of specific disabilities and ages. We also extended 
previous work with novel findings that were made possible 
because of the large scale and more diverse samples. Together, 
these results suggest that conducting volunteer-based online 
experiments is a suitable methodology for efficiently studying 
older adults and people with disabilities. 

When developing LabintheWild, we made specific design de
cisions, such as foregoing the necessity for people to create 
an account (thus avoiding a sign-up barrier and preserving 
anonymity), and providing social comparison and sharing op
portunities at the end of each study. As we will show in the 
next section, these design decisions are among the main rea
sons why LabintheWild attracts large numbers of participants, 
including people with disabilities. 

MOTIVATIONS AND NEEDS OF PARTICIPANTS WITH DIS
ABILITIES 
We were additionally interested in finding out what motivates 
participants with disabilities to take part and what their needs 
are. Knowing this can lead to insights into how to better design 
online experiment platforms for this particular population to 
ensure their continued, and perhaps increased participation, 
and to ensure that such experiments are mutually beneficial to 
participants and researchers. We therefore analyzed 

1.		 comments that participants provided voluntarily at the end 
of LabintheWild experiments in response to a generic ques
tion, such as “Do you have any comments or feedback?”. 
We included comments from the six experiments listed in 
Table 1 if they were either made by a participant who self-
reported having an impairment, or if the comment itself 
revealed details about an impairment that may have not 
been asked about in the demographics form. 

2.		 forum entries that discuss LabintheWild experiments. A 
broad search of LabintheWild mentions on social network
ing sites, forums, and via search engines revealed 10 plat
forms that include discussions of LabintheWild experiments 
in 16 different forums (see Table 4). 

To find out what the main needs and motivations are that par
ticipants share in the comments and on external forums, two 
researchers generated initial codes for a subset of comments 
and forum entries, discussed the codes, and then coded all en
tries. We then iteratively clustered codes into themes following 
the thematic analysis method [17]. 

Some of the quotes presented below have been slightly mod
ified for readability. If the quote was taken from a comment 
in an LabintheWild experiment, the specific experiment and 
participant number is noted in brackets (with the exception of 
the Listening Rate Test, which only recorded session IDs). 

Results 
The analysis revealed four major themes related to participants 
diagnosing a disability, comparing results, experimenting, and 
explaining results to themselves and to the researchers. 

Testing   the   Effects   of   a   (Suspected)   Disability   
Our first theme showed that many participants interpret their 
performance in the context of their (suspected) impairment. 
Many forum entries and comments in LabintheWild exper
iments suggest that people either have received a medical 
diagnosis of their disability but are unsure whether it affects 
other functions, or they suspect they might have a disability 
and are trying to find out if that is indeed the case. An example 
of the latter is an entry in the FitMisc forum, a forum about 



"Fitness, Memes & Motivation", in which one user started a 
thread with the title “SRS ANSWERS, how do I know if I’m 
autistic?" and then added several follow-up posts: “Srsly how 
do I know this?” and “But like what is the science behind 
it? Is there mild autism, are there different subgenres etc?”. 
Responses to these questions were overwhelmingly sarcastic, 
but one forum user responded with a link to LabintheWild’s 
Social Intelligence test: 

Take this test: http://socialintelligence.labinthewild.org/. 
You have to guess what emotions the picture of eyes are 
showing, as that provides an indicator of your social 
intelligence and if you have an autism spectrum disorder. 

The fact that the test has previously been connected to autism 
is not actually revealed in the LabintheWild version, showing 
that participants sometimes make these connections either 
based on prior knowledge or based on their own assumptions. 
To confirm a suspected disability, many forum users seem to 
appreciate having been provided such links to LabintheWild 
studies. For example, in response to seeing a link to the same 
test on the Furaffinity forum, a user wrote: 

okay I’m taking this. For the record I recently learned 
about autism and I’m like 99% sure that I am on the 
spectrum. I can’t afford to go to a psychologist but the 
evidence from my infancy through my childhood and now 
in my adult life screams autism or something. For so 
long I struggled with myself not knowing why I seemed 
very...delayed emotionally and socially and I have ADHD 
and sensory disorder and disassociate as well. so it just 
all came together. Of course, I am a girl, so it goes widely 
unnoticed in quiet little girls. 

This particular user later revealed the score she received as 
25/36, which is slightly lower than the average result of 26.4 
that non-disabled female participants achieved in Baron-Cohen 
et al.’s original study [1], but higher than the average score of 
21.9 that was found for participants with Asperger’s syndrome, 
which is a form of high-functioning autism. 

As mentioned above, other participants are often certain that 
they have a disability, perhaps because they have previously 
received a medical diagnosis. Despite knowing about it, their 
comments frequently indicated that they are unsure what other 
functions their disability might affect. They take LabintheWild 
experiments to test these boundaries. For example, after com
pleting the Weather Prediction Study and seeing his results, 
one participant wrote: 

One of the more exciting tests! [...] I did take longer 
than average to learn, according to the results graph; I 
wonder if this has anything to do with my ASD. (Weather 
Prediction Study, P2888) 

A participant in the Colorblindness Test additionally explained 
her results by reporting on a previous accident and subsequent 
surgery that she suspected had impacted her color vision: 

I had damage to my retina due to a car accident, airbag 
in the face. I had a retinal peel and then eight months 
later that caused cataracts so I had a lens implant. I have 
noticed my colour vision is less perfect than before, and I 

Table 4: List of forums that discuss LabintheWild exper
iments and thread lengths. * indicates experiments that 
were not designed to test and have not previously been 
found to relate to a disability. 

Website Forum LabintheWild 
experiment discussed 

# of 
replies 

Crunchyroll.com Autism Social Intelligence Test 81 
Elkoy.org Autism Social Intelligence Test 23 
Fitmisc.net Autism Social Intelligence Test 59 
Furaffinity.net Autism Social Intelligence Test 42 
Reddit.com ADHD Frame-Line Test* 63 
Reddit.com Autism Frame-Line Test* 38 
Reddit.com BPD Social Intelligence Test 49 
Reddit.com Sociopath Social Intelligence Test 38 
Psychforums.com Narcissism Social Intelligence Test 12 
Schizophrenia.com Schizophrenia Multitasking Test* 8 
Schizophrenia.com Schizophrenia Thinking Style Test* 6 
Schizophrenia.com Schizophrenia Listening Rate Test 8 
Supforums.com Autism Social Intelligence Test 128 
Testyourmight.com Asperger’s Social Intelligence Test 68 

Syndrome 
Wrongplanet.net Autism Social Intelligence Test 12 
Wrongplanet.net Autism Multitasking Test* 18 

still have a blind spot in the macula. Combine that with a 
lousy and very old monitor and poor indoor light (circuit 
breaker is out so I can’t turn on another light – well, I’m 
not as good as I used to be. (Colorblindness, P15177) 

We observed a similar kind of sense-making and using results 
to test a disability in forums. Related to this, participants 
also publicly discuss and compare their results to others’ as 
described in the next section. 

Comparison   of   Results   
To test the effects and severity of their disability, our analysis 
showed that participants desire comparisons to others with 
similar diagnoses. For this, they turn to external forums (see 
Table 4). Most forum threads that discuss LabintheWild ex
periments start with someone posting a link to a specific test, 
often proposing that the test might be relevant to people with a 
specific disability. For example, in r/ADHD, Reddit’s ADHD 
subreddit, one poster wrote: 

Do you focus on the big picture or the fine details? Online 
psychology test (X-Post from r/Psychology, thought it’d 
be interesting to see ADHDer results!) 

The test that this person was referring to is LabintheWild’s 
Frame-Line test, advertised on LabintheWild as “Are you more 
Eastern or Western?” because it has previously been shown to 
detect cross-cultural differences in perception between people 
in the U.S. and Japan [30]. On Reddit, the original poster later 
explained why they thought this test might relate to ADHD: 

So I bet there is more differences culturally here, but 
it’s been said many times that ADHD causes difficulty 
focusing on small details, I wonder if this test shows up 
that difference. 

http:http://socialintelligence.labinthewild.org


Participants answered by posting their own results, such as 
“I got like a 72 on the first one and a 42 on the second...” 
or “100 on the first and 61 on the second. Really interesting”. 
Forums usually contain long chains of replies from other forum 
participants who share their own scores. The majority of them 
are shared without further comments, but forum participants 
occasionally add further details, such as this post in r/ADHD: 

Fascinating. I got a perfect score of 100 on the first test 
and a crappy 42 on the second test. I’m not surprised, I 
already knew I suck at judging absolute length, I didn’t 
know I was so good on relative length, though. Given that 
I am autistic I was expecting the exact opposite result. 

A series of posts on various forums further showed how par
ticipants openly reveal having received relatively low scores, 
probably benefiting from the anonymous environment of such 
forums. A user on Furaffinity’s Autism forum, for example, de
scribed their score and experience with the Social Intelligence 
test the following way: 

2/36 [...] I logged in just to say, wow this is impressive. 
I had no idea you can tell how the person feels just by 
looking at their eyes. All I could tell was the people in 
that test were looking at something, people have different 
eye shapes and different ways of looking (i.e some turn 
their eyes, some their head, some do both when looking 
at something at their side). [...] 

Another user shared a similar experience when replying to 
others’ scores in the Social Intelligence test on r/Sociopath: 

14 [out of 36], they all looked the same only ones i could 
tell were when the eyebrows were heavily impressioned. 

In response to this post, another person offered a potential 
diagnosis by saying “Do you have autism? They have low 
cognitive empathy whereas sociopaths have low affective em
pathy.” 

Providing such interpretations of other people’s scores was 
common in forums. Responding to a user in the Schizophre
nia forum who posted their results in the Multitasking Test, 
another user wrote: 

Interesting that your attention on the clicking task was 
very different from the average. You slowed down much 
less than me when remembering multiple symbols. Both 
of us were below average for that, with me being consid
erably so. I hope others will try this. 

On r/BPD, the subreddit for Bipolar Personality Disorder, 
users also discussed and questioned previous medical diag
noses because they seemed to contradict their performance 
in an experiment. For example, one user wrote, referring to 
their result in the Social Intelligence test “Wow, I got 35 out 
of 36. [...] I’m surprised because I have Aspergers and find it 
difficult to read people.”, to which someone else replied: 

Are you sure the Aspergers isn’t a misdiagnosis? I was 
misdiagnosed with it for a while. BPD and ASD some
times have superficial similarities, but since ASD is char
acterized by underdeveloped theory of mind and BPD is 
characterized by overdeveloped theory of mind, I’m not 

sure someone can really be both. (I could of course be 
wrong though.) 

Several forums that included comparisons between results also 
contained entries that summarized the results. For example, 
one poster in r/sociopath responded to a question “whether 
sociopaths score higher or lower than average on this test” 
with “Looks like we are all over the place, and it depends 
more on the person.” Similarly, a post in r/ADHD about the 
LabintheWild Frame-Line task contained a score and a general 
assessment of how that compares to others in the subreddit: 

97 vs 48. That’s quite a big difference, but it’s quite 
similar to what you guys report. Seems like there is a 
difference between members of this subreddit and the 
general population. 

In addition, some of the entries revealed a desire to find such 
opportunities of comparison to other people with a similar dis
ability on LabintheWild itself. For instance, a user discussing 
the Frame-Line test in the ADHD subreddit wrote: 

[. . .] i would be interested in seeing scores broken down 
by people with ADHD and comparing it across countries. 
if they are hypothesizing culture affects perception, i’d be 
interested in seeing if it correlated with how severe one’s 
ADHD is perceived as well as if overall the big picture 
vs. details was more strongly linked to culture than an 
ADHD diagnosis. 

Self-experimentation   
Those participants who seemed to be sure of their disability 
frequently suspected that interventions, such as hearing aids 
or medication, could change their performance. A participant 
in the Memory Test, for instance, suggested that their lack of 
medication might have affected his results: 

Because my ADHD caused my reactions to be more jit
tery reactions and trigger happy sensations rather than 
me not knowing. [...] So I think me not being medi
cated for ADHD was my problem and the data could be 
fixed if i were to be properly medicated by a practitioner. 
(Memory, P16924) 

A blind and hearing-impaired participant in the Listening Rate 
test more directly indicated an interest in testing her ability to 
understand text at different listening speeds with and without 
her hearing aids: 

[. . .] I did this without my hearing aids. I think it would 
be interesting to see how I’d do if I’d chosen to put in my 
aids before doing this. (Listening Rate) 

That participants try to make sense of their disability via self-
experimentation was also occasionally the case in forum en
tries. In the ADHD subreddit, for instance, a user responded 
to other people’s scores in the Frame-Line test: 

just took it again after meds. first time: 77 (big picture) 
vs 45 (details) second time (after meds): 100 (big pic
ture) vs 37 (details). I would say the big picture relative 
test is probably easier as it’s relative lengths, but I was 
surprised that my score on details went down. of course 
there’s a lot of bias. namely i’ve already taken the test so 



i’ve had practice and maybe knowing my details score 
was low the first time i over-corrected [...] edit: also 
just glancing at other people’s scores, it looks like the 
really high scorers on big picture (>90) seem to have a 
much larger gap between their details score than more 
"average" scorers. of course i’m just grasping straws. is 
interesting though! 

Providing   Context   to   Explain   Results   
Another frequent theme that we discovered was that partic
ipants indirectly put their performance results in context by 
providing much detail on their disability. Two participants in 
the Memory Test, for example, talked about their short-term 
memory loss and their strategies for compensating: 

At 16 years of age I suffered an indented fracture of the 
skull which caused ongoing short term memory loss. I 
have had to compensate by committing tasks to lists. This 
has enabled me to excel in my career, IT. To let go of 
the enormous effort to recall from memory has enabled 
me to achieve through focusing on innovation. (Memory, 
P12312) 

I have a medical condition that causes short term memory 
deficit. I am studying Mandarin Chinese to exercise my 
brain. In the very short term, like your test, I think I do 
okay, but having to go back to previous sets or longer 
range of time; items get lost easier from my memory... 
(Memory, P7344) 

The latter comment also relates to one of our previous themes, 
that participants often use LabintheWild experiments to test 
the extent of their disability. 

Participants shared similar details in forums, where they often 
used descriptions of their condition to explain their scores to 
others. In r/psychology, for example, one user wrote: 

[. . .] I have the big picture appreciation as well and I 
too suck at long term planning. It usually means I easily 
form a grand idea of how something should be but it’s 
too abstract for me to actually be able to make a plan 
and execute :/ 

Participants also frequently provided seemingly unrelated in
formation that put the results in context. After participating in 
the Memory Test, a female participant commented: 

I used to have major depression and suicidal tendencies. 
The outcome [of medication] received for years of depres
sion was chemical imbalances in my body and symptoms 
similar to Anhedonia. Activities from yesterday feels like 
a dream. Tangible memories become vague. Taste and 
smell senses are not clear, I can hardly taste food flavor 
and I usually need to focus hard to figure out the flavors. 
(Memory, P10269) 

Apart from putting their own performance in context, partici
pants comments also suggest their desire to share details about 
their condition and engage in a conversation. A participant in 
the Social Intelligence Test, for example, asked: 

I think I did well... I would like to do bad. I’ve Aspergers 
and am supposed to be bad at recognizing that kind to 

things... But I am as well a painter and depend on being 
able to paint - for example - expressive eyes. But what if 
my Aspergers diagnosis is wrong??? (Social Intelligence, 
P53892) 

The comment also indicates the participant’s struggle with 
their medical diagnosis and their need for further confirma
tion. We observed a similar need to receive advice in other 
participants’ comments and on forums. 

DISCUSSION AND DESIGN IMPLICATIONS 
The goal of our work was to validate online experimentation 
with volunteers as an alternative methodology for conducting 
studies with people with disabilities and elderly people. An
alyzing four replication studies conducted on LabintheWild, 
we showed that these studies attract people with a range of dif
ferent disabilities and ages. The results of these experiments 
confirm and extend previous laboratory results, suggesting 
that LabintheWild experiments studying people with disabil
ities and older adults result in high data quality. Our studies 
show that volunteer-based online experiments are a viable 
methodology for conducting such experiments. 

However, our experience with these studies also revealed room 
for improvement. Recruiting larger numbers of participants 
with disabilities and elderly people in a shorter amount of time 
would be desirable, as would be a more targeted recruitment 
of people with specific types of disabilities and age groups. 
Doing so will require designing inclusive online experiment 
platforms that support people with these characteristics and 
provide them with rewarding experience. 

As a first step in this direction, we investigated why partici
pants with disabilities currently take part in the studies and 
how they could be better supported. The most prominent 
finding of this analysis is that participants search for and use 
LabintheWild experiments as diagnostic tools. With the help 
of the experiments, participants test whether they have a dis
ability and, if they are already aware of a specific disability, 
they test its severity and what other tasks and situations it 
might affect. In many cases, the experiments that partici
pants used for such self-experimentation and comparison were 
not actually designed to test a disability; instead, participants 
hoped to find out whether such seemingly unrelated tasks 
might also be affected by a specific condition. These results 
show that the personalized feedback and opportunity for so
cial comparison at the end of each study are key reasons why 
people with disabilities are attracted to LabintheWild. 

Our findings point to a number of potential improvements for 
the design of LabintheWild and other online experimentation 
platforms: 

Validate Experiments for Specific Disabilities 
A risk of using LabintheWild’s experiments as diagnostic tools 
is that participants might read too much into their results and 
potentially misdiagnose themselves or others. This risk is espe
cially severe given that participants often use experiments that 
have not been previously found to relate to a disability as tools 
for assessment. To address participants’ need for diagnosing 
themselves and testing the severity of their disability, it will be 
essential to provide validated tests. Such experiments could 



be existing ones that have proven to be reliable for assessing 
specific disabilities. Validated tests could also be developed on 
demand. In fact, an exciting future avenue would be to enable 
participants to state the need for specific tests. Researchers 
could point them to existing resources (e.g., via a library of 
experiments related to specific disabilities) or develop new 
experiments that address this need. 

Support Comparison to Specific Groups 
Our analysis also revealed a desire to receive personalized 
feedback that allows specific comparison to others with a simi
lar disability. Instead of providing comparisons to the average 
person, as is currently common on LabintheWild and other 
volunteer-based online experiment platforms, the personalized 
feedback could be presented with a choice of a comparison 
group. Of course, this requires bootstrapping the data with 
sufficient results from a specific group, which may or may 
not be available from prior literature. One solution would 
be an integrated model, in which participants who want to 
compare themselves to a specific group can recruit others, and 
results are then communicated back to anyone who signed up 
to receive specific results about this group with a time-delay. 

Allow for Self-experimentation 
Similarly, we found that participants frequently use 
LabintheWild experiments for self-experimentation, both lon
gitudinally and within a short time frame, such as before and 
after taking specific medications. To support this, online ex
periment platforms should facilitate keeping test results from 
multiple study runs of the same participant and providing ac
cess to a personal profile that allows reviewing these results. 
While many volunteer-based online experiment platforms re
frain from using log-ins, participants who are interested in hav
ing access to such profiles could create a (privacy-preserving) 
account after participation. 

Involve Participants in the Recruitment 
Our four example studies demonstrated the feasibility of 
serendipitously recruiting diverse people with disabilities, but 
it would be desirable to facilitate more targeted recruitment 
of people with specific disabilities to increase sample sizes 
in shorter amounts of time. We showed evidence that people 
recruit each other through forums; but reaching these forums 
in the first place is a challenge. Online experiment platforms 
could work with specific populations to achieve this aim, simi
lar to what we described above: Previous participants could be 
encouraged to recruit others with similar disabilities through 
their social networks and specific forums. Reward mechanisms 
could be the subsequent possibility of comparing to others, 
contributing to science, gaining a sense of self-worth [14], or 
co-authorships offered for involvement in the larger research 
cycle, similar to Stanford’s crowd research project [46]. 

Provide Opportunities for Discussion 
Participants occasionally mentioned not having a physician, 
psychologist, or psychiatrist to turn to. They therefore turn 
to LabintheWild experiments to assess a disability, risking 
misdiagnosing themselves as mentioned above, but also risk
ing being left alone with results that might be perceived as 
troubling. Many online experiments providing personalized 

results therefore add disclaimers on their results pages that 
state the purpose of a specific test and that it should not be 
used for medical diagnoses. However, our analysis suggests 
that the problem is not that participants are not aware that 
experiments are often designed for a different purpose or in
sufficient tools for medical diagnoses, but that they have an 
otherwise unsatisfied need for finding out where they stand 
and how their disability relates to other tasks. Embracing such 
experimentation at a personal and at a community level would 
be a better approach. 

We also found that the common one-way communication 
when participants leave comments insufficiently addresses 
participants’ need for dialog. This finding supports previous 
work [35], which found that online experiment volunteers of
ten use the comment box to start a dialog with the researchers 
— usually to inquire about the research background of a study 
or its goals. We extend this finding by showing that people 
with disabilities additionally use the comment boxes to report 
on specific medical diagnoses, life events, or compensation 
strategies. The motivation behind this is two-fold: participants 
explain their performance in a given experiment to themselves 
and to the researcher, but they also commonly seem to share 
this information to simply talk to someone. 

The need for bi-directional communication with the re
searchers is currently unsupported in most, if not all, online 
experiments. In our eyes, it raises the urgent question of 
how researchers can provide answers, support, and debrief
ing information to the large numbers of participants in online 
experiments who may need it. To address this, Oliveira et 
al. [35] suggested an internal forum where participants and 
researchers can exchange their thought and ideas with others. 
But there are problems with this approach specific to people 
with disabilities: First, some of the comments might have to be 
answered by an expert with specific (medical) expertise, who 
may or may not be the researcher or other participants. Sec
ond, our analysis of external discussion forums suggests that 
participants feel comfortable revealing and discussing their 
disabilities and experiment results within their community, 
such as within a subreddit on a specific disability. If online 
experiment platforms provided internal forums, they should 
therefore enable subforum discussions between groups of peo
ple who identify with each other. Medical questions could be 
flagged and redirected to a crowd of experts or knowledgeable 
citizen scientists. A future version of LabintheWild could 
connect participants with questions to such expert groups in 
real-time (e.g., using an approach as in VizWiz, an application 
that enables answering visual questions [5]). How to train and 
motivate such expert groups to provide this support will be 
exciting new research in crowdsourcing and citizen science. 

In summary, our work validated online experimentation with 
volunteers as a viable alternative for studying older adults and 
people with disabilities. In contrast to MTurk and laboratory 
studies, the potential of these studies is not yet fully exhausted; 
We hope that our design implications will inspire researchers 
to explore ways for improving the recruitment, engagement, 
and support of volunteer participants with disabilities. 
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