Exploring the Quality, Efficiency, and Representative Nature
of Responses Across Multiple Survey Panels
Frank Bentley, Kathleen O’Neill, Katie Quehl
Yahoo/Verizon Media
Sunnyvale, CA, USA
[fbentley, kathleen.oneill,
katiequehl]@verizonmedia.com

Danielle Lottridge
University of Auckland
Auckland, NZ
d.lottridge@auckland.ac.nz

behaviors via surveys is critical for researchers who want their
solutions to be beneficial for the broadest possible user base
and to prioritize scarce design and development resources in
corporate contexts.

ABSTRACT

A common practice in HCI research is to conduct a survey to
understand the generalizability of findings from smaller-scale
qualitative research. These surveys are typically deployed to
convenience samples, on low-cost platforms such as Amazon’s Mechanical Turk or Survey Monkey, or to more expensive market research panels offered by a variety of premium
firms. Costs can vary widely, from hundreds of dollars to
tens of thousands of dollars depending on the platform used.
We set out to understand the accuracy of ten different survey
platforms/panels compared to ground truth data for a total of
6,007 respondents on 80 different aspects of demographic and
behavioral questions. We found several panels that performed
significantly better than others on certain topics, while different panels provided longer and more relevant open-ended
responses. Based on this data, we highlight the benefits and
pitfalls of using a variety of survey distribution options in
terms of the quality, efficiency, and representative nature of
the respondents and the types of responses that can be obtained.

When conducting these types of surveys, it is important to
reach a representative sample of the population in order to
correctly scope the opportunity for a solution to impact the
largest number of people. For different types of products, different aspects of user demographics or attitudes are important.
If one is building a general news site, ensuring that the respondents match the broader political landscape of the country is
important for results to accurately reflect the potential users.
If one is building an online video platform, making sure that
the users surveyed subscribe to sources at the same rates and
watch as much television content as the broader population is
important. For most surveys, having representative ages and
genders is critical to ensure that responses reflect the behaviors
and attitudes of a broad section of the population.
In addition, surveys are also sometimes used to gather a large
number of open-ended responses to a particular question [37].
These responses are then analyzed to find themes. For these
types of questions, it’s important to choose a panel that will
provide not only a representative sample of respondents, but
quality answers (e.g. not just Yes/No or “blah”). Due to the
different ways participants are paid on different panels and
their motivations for participating, these different incentives
might impact how they answer open-ended questions and the
overall usefulness of their responses.
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INTRODUCTION

Many papers and case studies in the broader HCI literature
have deployed surveys using a variety of survey platforms
and panels. Some have used samples of convenience from
social media or university/corporate mailing lists [12, 17, 27,
31]. Others have deployed surveys to broader sets of users
via Amazon Mechanical Turk (AMT) or the SurveyMonkey
Audience panel [8, 21, 47, 43, 34]. Still others have paid
market research firms for large, representative samples of
respondents [6, 10, 42].

Surveys are a common method in HCI research that allow researchers to understand the generalizability of a finding to the
broader population [37]. Often, surveys are used in conjunction with qualitative research methods so that researchers can
first understand a range of behaviors or responses to a research
question and then execute a survey to see how common these
behaviors or attitudes are in the broader population. Sizing
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Each of these techniques incurs vastly different costs and time
between when the questions are fully drafted and the data is
back in the researcher’s hand. Each method of surveying also
might target very different user bases. Samples of convenience
are free, but likely to be made up of respondents who are very
similar (in age, education, geographical region, etc.) to the
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researchers. AMT and SurveyMonkey Audience panels are
fairly inexpensive (typically $1 per participant for short surveys), but might have samples biased to types of people who
would engage in crowd-work or complete surveys for charitable causes. Market research panels often cost thousands or
tens of thousands of dollars per survey, but claim to guarantee
a more representative panel of respondents.

Psychology researchers have demonstrated that many traditional studies have similar findings when using AMT panels.
This holds for a wide variety of psychology studies including Prisoner’s Dilemma, the Asian disease problem [7], and
the Linda Problem[8]. Horton et al. replicated the Prisoner’s
Dilemma experiment on AMT and reproduced the findings
from previous laboratory experiments [5]. Goodman et al. [28]
conducted a study to compare the responses of 107 AMT participants to those of two samples (one with community members and one of students) and found that AMT responses are
consistent with standard decision-making biases. Buhrmester
et al. [9] found that a sample of 3,000 AMT participants
met the psychometric standards associated with published
research. Furthermore, a study by Paolacci et al. [40] compared the responses of three samples of participants: one from
AMT, one from a traditional university pool, and one from
an online discussion board. All participants completed three
classic experimental tasks: the Linda Problem, Asian disease
problem, and Physician problem. The results from the AMT
workers were similar to those of the other two samples, provide evidence that AMT is a reliable source of judgment and
decision-making data.

Given the vast differences in cost and time, we wanted to
better understand what that extra money was paying for, and
if lower-cost survey platforms could be as accurate as more
expensive options for conducting sizing studies on the broader
United States population. Given the proliferation and maturity
of these panels in the United States, we leave replicating this
work in other markets to future work.
We examine the following research questions:
1. How do the audiences from major survey providers vary
on aspects related to demographics, technology use, education/income, political affiliation, and other dimensions?
2. How do responses to open-ended questions vary among
survey providers in terms of amount written and relevance
of answers?

While standard psychology experiments which aim to evaluate universal behaviors and attitudes show similar results on
AMT and other platforms, it’s less clear that studies about
preferences, attitudes, and real-world behaviors hold when
comparing samples from AMT with the general population.
It is often these types of questions that are more relevant for
HCI researchers seeking to size the market opportunity of a
given design idea.

3. What are the limitations and advantages (e.g. speed) of
lower cost survey providers, and in which situations might
these limitations be acceptable?
We will explore answers to these questions below, discussing
results from a single survey that was deployed to ten survey
platforms/panels in the summer of 2019. We will explore differences in responses from these panels compared to external
ground truth data for 80 response choices and will discuss the
various tradeoffs implicit in choosing a particular deployment
strategy for a survey.

Bentley et al. [7] compared results from the SurveyMonkey
Audience panel, AMT, and a larger market research survey
on a variety of questions. Limitations of this work included
a lack of ground truth for comparing many of the responses
and that not all surveys were fielded at the same time. This
inspired us to perform a more rigorous study using additional
panels and additional behavioral and attitudinal questions for
which we could find a more accurate ground truth.

RELATED WORK

A variety of papers have explored the efficacy of services for
conducting survey-based research in HCI and related fields,
including Müller et al.’s guide to best practices for surveys in
HCI [37]. Landers et al. [33] discuss a wide variety of the
different types of panels that survey researchers can use: from
student samples, to Amazon Mechanical Turk (AMT), to other
online panels. They discuss that the main question to answer
when selecting a panel is its external validity for the topic that
one is exploring. However they do not perform any studies to
quantify the validity of any particular service or panel. Roulin
[45] agrees with Landers that crowdsourced and convenience
samples need to be examined in more detail and that there
might be times when they are acceptable to use.

Researchers have found behavioral differences between participants brought to a company or lab and AMT participants.
Findlater et al. [22] compared performance of 30 lab-based
and age-matched AMT participants for speed accuracy tradeoffs in Fitts’ law related mouse and touchscreen tasks and
found those from AMT were significantly faster and less accurate. Locascio et al. [35] explored using employees versus
external participants for usability studies. While not focusing
on surveys, they demonstrated that employees demonstrated
different behaviors and gave different System Usability Score
(SUS) ratings to products when compared with external participants. This motivated us to include an internal survey panel in
our research, to see if we also saw differences in demographics,
behaviors, and attitudes when surveying tech employees.

Researchers have explored the generalizability of panels on
AMT. In exploring demographic diversity, Paolacci et al. [40]
found AMT panels as demographically diverse as traditional
university subject pools. Buhrmester et al. [9] found that AMT
is more diverse than many existing Internet samples. Stewart
et al. [46] showed that the diversity within AMT samples is
similar to that of the population at large and Ross et al. [44]
explored changing demographics in AMT workers over time.
Antin et al. [2] explored motivations of AMT workers in the
US and India.

Given all of this related work, there was still a need to broadly
examine a variety of panels in a systematic way. While some
researchers have examined one panel or another for specific
demographic or behavioral trends, we were unable to find
any work that systematically compared a variety of profes-
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Completed N
Time to Results
Completion Rate
Completion Time
Total Cost
Median Error

Omnibus

Omnibus
Raw

SBA

997
41 hours
80%
5:19
$6,000
3.9%

1106
41 hours
95%
5:27
$5,800
4.4%

893
6 days
56%
11:00
$9,800
4.4%

SM
1000

Users
2

SM
250

Users
1

AMT

1059
15 hours
92%
5:00
$2,000
4.9%

300
6 days
86%
9:30
$1,800
5.3%

305
9 hours
97%
5:02
$500
5.4%

596
6 days
67%
9:30
$1,800
6.6%

250
2 hours
92%
4:54
$350
7.0%

UXR
Panel

Employees

416
48 hours
87%
6:00
$0
10.4%

85
24 hours
76%
5:53
$0
16.4%

Table 1. The 10 survey panels that were used to deploy an identical survey in Summer 2019. Columns are arranged from least to most median error.

sional, crowdsourced, and convenience panels on a wide rage
of demographic, technology use, and behavioral questions.
This analysis is important as HCI researchers and industry
practitioners often choose panels without considering the representative nature of the sample beyond basics of age, gender,
and income/education.

to provide feedback for another of our brands). Both of these
panels are paid for responding to surveys that we distribute
through a third party vendor.
Other low-cost options included Amazon Mechanical Turk
(AMT). We paid respondents $1.00 per completion, an hourly
rate above $12, which is standard for surveys from our institution (and higher than many published papers [5, 9]). The
survey was fielded from the account of one of the authors,
which has been used for several dozen AMT projects over the
past five years. We used standard settings of participants who
had completed at least 100 HITs with at least a 97% approval
rate and were located in the United States. Existing research
[7], and our own experience, have indicated that these filters
limit scammers and still yield diverse samples of participants.
We purchased 250 responses from this method.

METHODS

After exploring the literature, we crafted a 21-question survey
to capture diverse aspects of demographics and technology
use. The survey asked users about devices that they owned
(e.g. smartphones, laptops, e-readers, etc.), services that they
subscribed to (from local newspaper delivery to video streaming sites), types of financial products that they used, and a
variety of questions about technology and media use. It also
asked for detailed demographic data including age, education,
household income, and approval of the US President. The
survey was designed to be completed in about five minutes.

The survey was also deployed to a paid SurveyMonkey Audience panel, at a rate of $2 per completed response. This
platform provides basic balancing of respondents based on
age, gender, income, and US region. We ran two deployments
on this platform, one with 250 paid respondents (delivered
305) and another with 1,000 (delivered 1,059) for comparison. Frequently, researchers would like to run cheaper, smaller
samples, and we were curious how the smaller deployment
would compare to the larger panel at one quarter the cost.

We obtained ground truth data for 80 response options from
a variety of sources. We favored sources based on actual
collected data, such as from the US Census or a company’s
earnings report stating the number of users that they had within
the United States. Other data came from respected industry
sources such as Comscore, eMarketer, or Nielsen which base
their data on behavioral trackers embedded in websites or from
very large panels of users who have installed these trackers
on their own devices to capture actual product use. Political
opinion data was taken from the FiveThirtyEight weighted
average of polls [23]. In the tables that follow, ground truth
sources will be noted as a reference for each response section.

On the high end, we deployed the survey to a number of paid
panels from Market Research firms. We used the Omnibus
panel from Dynata (formerly Research Now),1 which cost
$6 per participant for a total of 997 cleaned responses and
SpringBoard America,2 at a cost of $11 per participant, with a
total of 893 complete responses.

We chose a wide array of platforms for deploying the survey,
and all surveys were deployed during the same two-day period
in the summer of 2019. On the lowest end, we chose a widely
subscribed email list internal to our organization (Employees
in Table 1). This was free to send to, and is similar to surveys
deployed in many HCI papers [12, 17, 27, 31]. We received
85 complete responses from this request.

Results from each panel were then analyzed to find significant
differences between responses and the ground truths for each
question. We will explore each set of questions in the Findings
section below and then will discuss the implications of the
differences that we observed for researchers who are aiming
to pick the best panel to use to deploy their own surveys.
In addition to quantifying differences between these panels,
we included two open-ended responses in our survey, one
asking participants to “Tell us about the last time you received
a notification that annoyed you. What was the notification and
why did you not like it? (Please write at least 2 sentences).”

We also deployed the survey to three lists of external users who
have signed up to provide regular feedback to our organization
on new features and marketing campaigns. We received 416
responses from a nationwide panel of users who have volunteered to participate in UX Research studies (UXR Panel), 596
from the second panel (Users 1, those who have volunteered
to provide feedback for products from one of our brands), and
300 from the third panel (Users 2, those who have volunteered

1 https://www.dynata.com/market-researcher-solutions/researchservices/
2 https://www.springboardamerica.com/
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Figure 1. Distribution of deviations for each of the panels for the 80 responses that contained a ground truth. Panels from User 1 to the right all had
statistically significant higher deviations from ground truth than the Omnibus panel.

The other asked participants: “What motivates you to complete
surveys such as this one? Why are you a part of this panel?
(please provide 2 or more sentences).” We were interested
in exploring how participants responded to these questions,
both in terms of the length of response on different survey
platforms, but also to understand their motivations for taking
surveys. We coded the open-ended question data using a
grounded theory approach which leveraged both inductive and
deductive coding schema. First, we categorized each of the
responses along two dimensions: Length of the response and
if they followed the directions for the amount of response we
wanted, and second if they wrote a valid and relevant response
to the question. We also coded for any responses which were
obviously poor quality or non-responses such as the random
typing of letters (e.g. “iaoisjdo”). During this first pass, we
also conducted a close reading of the responses in order to
iteratively develop a codebook for why people participated in
taking surveys. This codebook was used in our second round
of coding in which we coded all responses into 34 categories
which fell into 10 major themes.

of the open-ended question on why participants were taking
surveys on each platform.
Overall Deviations from Ground Truth

We collected ground truths, typically data from governmental sources or behavioral data captured from companies such
as ComScore, for 80 of the possible responses in our survey
(added as references to Tables 2, 3, and 4). When comparing
the responses from each panel to these ground truths, we identified an error score for each question/panel pair of the absolute
value of the difference between the value from the survey and
the ground truth (in percentage points). For example, 49.2%
of the US population is male, [25] but the SurveyMonkey
1000 panel was 47.4% male. Therefore, it had an error of 1.8
percentage points on this demographic attribute.
Figure 1 shows the distribution of errors for each survey source,
for the 80 responses where there was a ground truth. As is
clear from the figure, there was not a wide difference in errors
observed from many of our panels. The Omnibus panel was
the most accurate overall with a median error of 4.0% and a
mean error of 5.4%. The highest error came from our internal
company mailing list, with a median of 16% and a mean
error of 20% (in other words, the average response was 20
percentage points off of the ground truth). For example, 88%
of participants on the corporate mailing list had an iPhone,
whereas only 42% of the U.S. population does, leading to an
error of 36 percentage points for this question.

FINDINGS

In this section we will explore the data received from the ten
different survey panels on the 80 responses for which we have
ground truth data. We will begin by discussing the different
demographics that each panel provided in their samples, and
the skews that exist in samples from various panels. Next, we
will explore the behavioral questions: which devices people
owned, their travel habits, and which devices they use. We will
then move on the attitudinal questions, such as the approval of
the American president, or if they prefer to turn off their email
notifications. Finally, we will explore the responses to two
open-ended questions that we placed in the survey to better
understand which panels are more suitable for gathering useful
and complete qualitative data. This will also include analysis

It is interesting to note that panels that cost many dollars per
participant were statistically no more accurate than panels
that were very low cost. The error in the Omnibus panel
was not significantly different from Omnibus Raw, Springboard America, SurveyMonkey 1000, Users 2, and SurveyMonkey 250. However it was significantly less than the error
in Users 1 (Welch’s t=-2.09, p < 0.05), Mechanical Turk (t=4

Response

Ground
Truth

Omnibus

Omnibus
Raw

SBA

Gender (Gender Distribution: [15])
Male
49.2%
49.0%
51.0%
51.0%
Female
50.8%
51.1%
49.0%
49.0%
Age (Age Ranges: [15])
18-24
13.9%
13.6%
15.7%
2.0%
25-34
18.8%
18.9%
19.9%
26.0%
35-44
17.3%
17.4%
17.2%
18.0%
45-54
17.3%
17.5%
16.2%
17.0%
18.8%
18.8%
17.5%
19.0%
55-64
65+
13.8%
13.9%
13.5%
18.0%
Living Status (Household composition: [26], Pets: [25])
Live Alone
9.7%
21.2%
21.9%
17.0%
Live Partner
58.0%
51.8%
49.2%
61.0%
31.0%
22.5%
22.7%
34.0%
Live < 18
Live Pet
48.4%
14.6%
14.3%
22.0%
Education (Educational Attainment: [15])
< High School
2.9%
2.4%
2.6%
1.0%
19.7%
17.9%
17.3%
16.0%
High School
Some College
31.1%
24.3%
23.6%
22.0%
College Grad
30.1%
30.5%
30.5%
35.0%
Post-Graduate
17.5%
19.2%
20.0%
21.0%
Ethnicity (Ethnic Backgrounds: [15])
African Amer.
12.3%
12.7%
13.5%
10.0%
Asian/Pacific
5.4%
7.2%
7.9%
7.0%
Caucasian
78.0%
74.1%
72.4%
75.0%
Hispanic
14.6%
7.8%
8.1%
12.0%
0.8%
2.7%
2.9%
2.0%
Native Amer.
Household Income (Income Distributions: [15])
12.60% 16.6%
17.1%
12.0%
$0-25k
$24-50k
35.20% 37.3%
36.0%
43.0%
$75-100k
14.8%
13.9%
14.6%
17.0%
$100k+
37.4%
26.6%
26.8%
23.0%
City Type (Living Areas: [15])
City >500k
31.0%
31.2%
33.2%
39.0%
Suburb
55.0%
58.1%
56.4%
52.0%
Rural Area
14.0%
10.7%
10.4%
9.0%
United States Region (Population Distribution: [11])
Northeast
17.0%
21.4%
20.3%
20.0%
Midwest
19.2%
21.3%
20.9%
29.0%
South
37.0%
36.5%
37.3%
24.0%
West
23.6%
20.9%
21.5%
27.0%

SM
1000

Users
2

SM
250

Users
1

AMT

UXR
Panel

Employees

47.4%
52.6%

43.0%
57.0%

43.0%
57.1%

64.0%
35.0%

61.6%
38.4%

61.1%
39.2%

62.4%
37.7%

15.2%
23.8%
15.0%
21.4%
14.2%
9.5%

1.0%
10.0%
16.0%
27.0%
29.0%
17.0%

16.7%
26.6%
16.1%
20.7%
9.8%
8.2%

2.0%
8.0%
23.0%
24.0%
22.0%
20.0%

9.6%
46.4%
27.2%
10.0%
5.2%
1.6%

4.3%
21.4%
25.2%
24.0%
21.6%
3.4%

1.2%
31.8%
35.3%
18.8%
10.6%
2.4%

13.5%
51.2%
24.8%
35.9%

20.0%
63.0%
25.0%
20.0%

11.8%
56.1%
31.8%
36.1%

19.0%
61.0%
25.0%
33.0%

30.8%
43.6%
28.0%
19.2%

19.2%
52.9%
29.3%
20.9%

8.2%
62.4%
45.9%
32.9%

2.9%
17.7%
29.4%
24.7%
16.9%

1.0%
12.0%
24.0%
37.0%
20.0%

2.0%
19.3%
26.6%
25.3%
20.3%

1.0%
5.0%
28.0%
30.0%
29.0%

0.0%
16.8%
15.6%
49.2%
10.0%

0.5%
6.7%
22.4%
38.2%
24.5%

0.0%
1.2%
12.9%
42.4%
42.4%

7.4%
11.6%
66.3%
12.1%
3.0%

7.0%
5.0%
85.0%
5.0%
2.0%

5.3%
10.2%
69.2%
13.8%
2.6%

10.0%
7.0%
71.0%
7.0%
3.0%

13.2%
7.2%
78.4%
8.0%
0.8%

13.5%
18.5%
53.9%
14.9%
1.7%

0.0%
27.1%
61.2%
7.1%
1.2%

22.9%
37.7%
13.2%
17.8%

13.0%
34.0%
15.0%
34.0%

21.0%
40.3%
11.2%
17.4%

9.0%
29.0%
12.0%
29.0%

18.4%
56.4%
12.4%
11.6%

9.6%
28.1%
17.6%
37.0%

0.0%
5.9%
2.4%
75.3%

39.2%
50.1%
10.6%

27.0%
63.0%
9.0%

40.7%
51.8%
7.5%

36.0%
55.0%
9.0%

40.0%
51.2%
8.8%

59.9%
37.3%
2.9%

51.8%
44.7%
3.5%

14.4%
18.5%
27.1%
32.5%

25.0%
21.0%
29.0%
24.0%

12.8%
21.6%
26.9%
32.1%

18.0%
19.0%
37.0%
26.0%

17.2%
20.8%
30.0%
26.8%

22.1%
14.7%
15.9%
44.2%

5.9%
0.0%
14.1%
75.3%

Table 2. Differences in the demographics of survey respondents across panels. Highlighted cells have greater than a 10 percentage point deviation from
the ground truth (ground truth references are in the section headers). Green cells are over-represented and red cells are under-represented.

3.35, p=0.01), UXR Users (t=-5.6, p<0.001), and the Internal
mailing list (t=-8.7, p<0.001). Our SurveyMonkey 250 study
was executed for a total cost of $500, compared to $6,000 for
the Omnibus.

etc.). Getting demographics that match the broader US population is important when trying to understand audiences for
new concepts. If some large segments of the population are
not properly represented in a survey, significant behaviors and
needs may not be seen.

Audience Demographics

Table 2 highlights the results from these demographic questions compared to ground truths (mostly from the US Census
Bureau and ComScore US Online Population data as shown
in the references for each section). Cells that are greater than
10% off from the ground truth are colored (green for 10+%

The first section of survey questions focused on the demographics of the participants in each panel. We wanted to know
if particular panels skewed towards certain types of people, and
if some panels were better than others for reaching otherwise
hard to reach audiences (e.g. 18-24 year-olds, higher earners,
5

Response

Ground
Truth

Omnibus

Omnibus
Raw

SBA

SM
1000

Users
2

SM
250

Users
1

Device Ownership (Mobile Devices: [15], eReaders [41], Computers/TV/Gaming: [18], Smart Speakers [39])
iPhone
42.4%
47.3%
46.8%
43.0% 55.9% 42.0% 62.0% 50.0%
iPad
20.7%
32.7%
32.4%
36.0% 39.7% 33.0% 39.0% 41.0%
Android Phone 45.9%
47.3%
45.6%
52.0% 47.9% 47.0% 44.9% 50.0%
Android Tablet 24.7%
24.5%
24.3%
32.0% 27.1% 28.0% 26.6% 29.0%
eReader
26.0%
18.7%
18.1%
27.0% 26.2% 25.0% 27.9% 33.0%
Pers. Laptop
55.2%
64.4%
61.5%
72.0% 72.0% 75.0% 70.8% 81.0%
Pers. Desktop
58.8%
41.4%
40.4%
54.0% 42.1% 62.0% 42.3% 56.0%
42.3%
35.9%
34.4%
44.0% 50.5% 44.0% 52.8% 49.0%
Streaming TV
Smart TV
54.7%
44.2%
42.2%
48.0% 53.8% 55.0% 53.8% 51.0%
Game Console
37.1%
35.2%
34.3%
41.0% 45.0% 38.0% 50.5% 39.0%
Smart Speaker
21.0%
23.6%
23.6%
32.0% 32.2% 33.0% 37.7% 31.0%
Subscriptions (Streaming Services: [15], Cable and Prime: [18], Newspapers [3])
10.8%
14.1%
15.8%
16.0% 21.6% 6.0% 22.3% 10.0%
Spotify
Pandora
5.1%
8.1%
9.1%
11.0% 8.8%
5.0%
8.2%
7.0%
Hulu
18.7%
25.5%
25.6%
27.0% 35.1% 18.0% 36.4% 24.0%
Netflix
41.9%
53.5%
53.3%
56.0% 63.0% 47.0% 64.6% 53.0%
6.6%
15.4%
16.1%
22.0% 16.8% 20.0% 16.1% 24.0%
HBO Now
Cable
68.3%
51.9%
49.5%
60.0% 40.6% 71.0% 38.4% 58.0%
Amazon Prime
53.6%
42.1%
40.3%
50.0% 62.4% 52.0% 60.3% 58.0%
Newspaper
16.8%
14.7%
14.9%
19.0% 8.1%
8.2%
22% 15.0%
Settings Preferences [internal data]
Email Notif
57.0%
59.6%
59.9%
52.0% 54.8% 43.0% 56.4% 44.0%
Internet Use (Site Visitation: [15])
aol.com
13.8%
8.6%
8.9%
12.0% 5.9% 10.0% 4.6%
7.0%
AOL Mail
4.6%
10.8%
11.0%
15.0% 8.8% 13.0% 6.2%
8.0%
0.0%
0.9%
1.6%
2.0%
1.1%
1.0%
1.0%
0.0%
Hooli (AC)
HuffPost
19.0%
8.8%
9.8%
15.0% 14.0% 15.0% 15.4% 26.0%
12.2%
6.3%
7.2%
10.0% 10.6% 6.0%
7.9%
9.0%
Tumblr
yahoo.com
30.8%
22.2%
21.8%
30.0% 20.0% 23.0% 20.7% 67.0%
Yahoo Mail
29.7%
39.0%
39.0%
43.0% 31.0% 28.0% 32.8% 89.0%
Yahoo Finance
13.3%
10.5%
11.0%
15.0% 7.4% 11.0% 5.9% 27.0%

AMT

UXR
Panel

Employees

39.6%
29.2%
61.2%
34.8%
28.0%
81.2%
64.0%
53.2%
48.0%
60.0%
34.0%

51.4%
45.0%
55.3%
33.9%
29.1%
81.0%
52.6%
62.3%
56.0%
48.3%
42.3%

88.2%
68.2%
32.9%
21.2%
42.4%
84.7%
40.0%
74.1%
65.9%
47.1%
56.5%

27.6%
6.4%
34.8%
66.4%
20.0%
33.6%
68.8%
5.2%

25.0%
10.8%
32.5%
66.1%
32.9%
54.8%
68.0%
14.9%

41.2%
7.1%
28.2%
83.5%
34.1%
36.5%
83.5%
11.8%

58.4%

58.4%

34.1%

3.6%
6.8%
0.8%
19.6%
9.6%
22.8%
34.0%
11.2%

16.4%
19.0%
0.5%
36.6%
17.6%
65.9%
73.1%
40.6%

10.6%
8.2%
2.4%
48.2%
16.5%
72.9%
65.9%
54.1%

Table 3. Differences in the technology use of survey respondents across panels. Highlighted cells have greater than a 10 percentage point deviation from
the ground truth (ground truth references are in the section headers). Note Hooli, which was an attention check as this is a fictional company.

above; red for 10+% below) to easily see where certain panels
are not performing well.

Technology Use

Next, we will examine the representative nature of each panel
in terms of how respondents use various technology in their
lives, as shown in Table 3. In general, most panels overindexed
on various aspects of technology ownership and use.

Most panels were fairly well representative of gender (we included an opened-ended response for self-described genders,
following best practices from [29], but only received one response for this, in the Users 1 panel). Four panels (Users 1,
Mechanical Turk, the UXR Panel, and the Employees panel)
skewed higher towards males.

All panels overindexed on iPad ownership by 9% or more,
with the UXR Panel and the Employee panel overindexing the
most. All also overindexed on Laptop ownership and most
underindexed on Desktop use. However, the Users 2 and AMT
panels overindexed on Desktop ownership.

When exploring ages of respondents, Springboard America,
the Users 1 panel, the Users 2 panel, and the Employees list
were significantly underrepresented in the 18-24 demographic.
The Mechanical Turk panel was underrepresented in adults
above 55 years-old.

Almost all panels underindexed on subscriptions to Cable/Satellite television services. It seems those who are answering surveys online, in general, are less likely to subscribe
to cable. However, the Users 2 panel was within 3% of the
ground truth. As mentioned in the previous section, this group
tended to be older, and older adults watch much more television that younger adults. [32]

For household income, most panels underrepresented for
$100k+ households. Interestingly, the user panels (Users 1,
Users 2, and the UXR Panel), performed best across all income ranges, while the Employees panel overindexed on high
earners and underrepresented on all other incomes.
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Response

Ground
Truth

Omnibus

Omnibus
Raw

SM
1000

SBA

Users
2

SM
250

Users
1

UXR
Panel

AMT

Employees

Travel (Travel Habits: [20])
No Travel
19.0%
15.4%
15.8%
22.0% 11.4% 26.0% 11.8% 14.0% 17.6% 9.4%
Sports (Viewership: [38])
View Superbowl
41.3%
61.2%
61.3%
60.0% 48.7% 57.0% 50.8% 60.0% 53.2% 69.5%
Finance (Banking/Investing/Student Loans: [15], Credit Cards: [14], Vehicle Loans: [36], Mortgage: [30], Medical Debt: [13])
Checking Acc
88.3%
83.8%
79.1%
90.0% 79.6% 91.0% 82.6% 91.0% 86.4% 92.3%
Savings Acc
67.6%
69.7%
65.6%
76.0% 66.0% 73.0% 70.5% 76.0% 66.0% 78.6%
Money Market
14.4%
17.2%
17.6%
20.0% 12.9% 20.0% 11.5% 21.0% 10.0% 27.4%
25.0%
31.3%
30.0%
32.0% 23.6% 38.0% 21.6% 38.0% 18.0% 37.5%
IRA/Roth IRA
401k/403b Plan
29.9%
37.8%
36.0%
37.0% 34.7% 43.0% 33.4% 45.0% 28.8% 48.6%
Brokerage/Invest. 24.5%
23.2%
22.4%
30.0% 24.6% 32.0% 21.6% 39.0% 18.8% 43.3%
Student Loans
7.5%
13.7%
13.9%
17.0% 22.3% 16.0% 24.9% 18.0% 31.2% 21.2%
Credit Card
70.2%
73.0%
69.7%
78.0% 68.6% 80.0% 69.5% 81.0% 70.0% 84.1%
33.2%
30.3%
28.8%
31.0% 32.7% 28.0% 32.8% 34.0% 25.6% 30.3%
Vehicle Loan
Mortgage
40.3%
31.3%
30.2%
37.0% 28.0% 40.0% 26.9% 38.0% 24.0% 32.7%
Medical debt
13.9%
7.8%
8.0%
15.0% 14.6% 7.0% 16.4% 10.0% 13.6% 10.8%
Politics (Presidential Approval: [23])
41.4%
36.5%
38.1%
37.0% 27.8% 32.0% 20.3% 26.0% 27.6% 20.7%
Trump - approve

2.4%
57.7%
97.7%
83.5%
29.4%
65.9%
92.9%
64.7%
12.9%
95.3%
45.9%
58.8%
3.5%
3.5%

Table 4. Differences in the lifestyle or attitudes of survey respondents across panels. Highlighted cells have greater than a 10 percentage point deviation
from the ground truth (ground truth references are in the section headers).

Omnibus

Omnibus
Raw

SBA

SM
1000

Users
2

53

51

72

65

65

2+ Sentences
<2 sentences

26.2%
72.6%

24.2%
73.9%

42.8%
57.2%

49.3%
51.1%

Relevant
Non-relevant

97.3%
2.7%

90.2%
9.0%

98.8%
1.2%

0.0%

2.7%

0.0%

Mean Characters

"Junk"

SM
250

Users
1

AMT

UXR
Panel

Employees

62

88

103

94

75

39.7%
59.7%

52.5%
46.6%

55.4%
44.6%

84.4%
15.6%

48.6%
51.4%

35.3%
64.7%

92.9%
7.5%

99.7%
0.3%

94.1%
5.9%

99.7%
0.3%

92.0%
7.2%

98.6%
1.4%

96.5%
3.5%

5.3%

0.0%

5.3%

0.0%

4.4%

0.5%

0.0%

Table 5. Length and quality of open-ended responses in each survey panel sample.

Despite higher deviations from the ground truth on device ownership and subscriptions questions, participants were much
closer to the actual usage for a variety of different Internet
sites. Users 1, the UXR Panel, and the Employee panel were
overindexed on Yahoo properties, while Omnibus underrepresented HuffPost users and Springboard America had over
three times the percent of AOL Mail users as the ground truth
from ComScore.

Lifestyle and Attitudes

Our final set of questions centered on various lifestyle and
attitudinal questions, as shown in Table 4.
The panels all performed well at capturing the share of Americans who do not travel in a given year, however the Employee
panel significantly underindexed here. All of our panels were
more likely than the ground truth data to have watched the
Superbowl in 2019, with the SurveyMonkey panel being the
closest to actual viewership data.

Note in the list of Internet sites that we listed Hooli, a fictional
company from the HBO show Silicon Valley. This was an
attention check question, to make sure users were not just
blindly clicking responses to continue in the survey. Less
than 2.5% of participants picked Hooli in each panel, with the
highest percent in the Employee panel (who were likely aware
of the reference and having fun with us by choosing it), and
Springboard America, at 2.0%. The fact that all of these are
so low gives us additional confidence in these panels and the
accuracy of responses to the other questions in the survey.

Participants in Users 1, the UXR Panel, and the Employee
panel were more likely to use a variety of financial products
such as Savings Accounts, IRAs, 401(k) plans, Investment
Accounts, Credit Cards, and various types of loans. However,
all panels overindexed on the use of Student Loans, with
Mechanical Turk being the highest at 21.2% compared to a
ground truth of 7.5% of Americans.
Reaching a politically representative audience is often important for surveys relating to news or public policies. We asked
participants “Do you approve or disapprove of the way Donald
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Omnibus

Omnibus
Raw

SBA

SM
1000

Users
2

SM
250

Users
1

AMT

UXR
Panel

Employees

Compensation
Form of Employment

70.1%
2.7%

64.8%
2.4%

70.6%
2.2%

71.8%
2.5%

65.7%
1.7%

79.02%
0.7%

43.8%
0.2%

83.6%
14.8%

41.6%
0.5%

8.2%
0.0%

Being Heard/Opinion
Having Impact
Supporting Research

20.6%
4.8%
4.1%

18.6%
4.3%
3.9%

34.6%
8.9%
3.6%

19.2%
6.9%
6.0%

41.0%
8.7%
2.3%

20.3%
4.9%
5.6%

35.9%
15.4%
5.5%

7.6%
2.4%
13.6%

37.0%
21.4%
7.9%

8.2%
14.1%
62.4%

Pastime
Passion for topic

22.7%
4.3%

21.0%
3.9%

33.2%
5.4%

25.1%
2.8%

29.3%
8.7%

23.0%
3.0%

25.5%
18.6%

30.0%
4.4%

28.4%
12.3%

8.2%
10.6%

Research Experience
Other

0.2%
3.5%

0.2%
3.2%

0.1%
2.7%

0.6%
3.6%

0.3%
2.3%

0.3%
2.3%

0.8%
3.9%

0.4%
3.2%

0.5%
8.2%

4.7%
3.5%

Survey Design/Platform

4.3%

4.2%

6.6%

6.6%

5.0%

7.2%

5.9%

2.0%

4.6%

17.7%

Table 6. Percent of respondents who were motivated to take surveys for various reasons.

Trump is handling his job as president?” with options for
Approve, Disapprove, and No Opinion. This is the standard
form of the question, used in dozens of professional polls.
The latest weighted polling from fivethirtyeight.com at the
time of the survey had Approve at 41.4% of the American
population. The Omnibus and Springboard America panels
were relatively close to this value, however all other panels
significantly underindexed. For polls where political representation is important, for example, when building a general
audience news aggregation platform, it is critical to choose
a panel that will represent the opinions and behaviors of the
entire American population.

disabled and don’t work, we’re on a fixed income. My hobby
is taking surveys and the gift cards I get are like an allowance
to spend any way I like.”
Compensation varied by survey platform. Omnibus had the
widest range of compensation methods mentioned including:
points that could be redeemed, airline or travel/loyalty rewards
points, ability to get gift cards to specific stores, or cash. As
a “panel of panels” this makes sense since respondents might
be entering the survey from several different initiation points
compared to other panels which have single incentive programs. SurveyMonkey respondents mentioned being either
paid via the ability to redeem gift-cards through their mobile “SurveyMonkey Rewards” or through “SurveyMonkey
Contribute” which donates to a non-profit for each survey completed. SurveyMonkey also offers the ability to win random
prizes for cash or gift cards. The SBA, Users 1, and Users
2 panels were compensated via giftcards and raffles. AMT
workers are paid directly into their bank accounts. Employees
who mentioned compensation mentioned other past internal
surveys with raffles or that helping the company was part of
their job and therefore covered by their salary.

Differences in Open-Ended Responses

Often, survey platforms are used for capturing qualitative data
from a larger sample than can be interviewed in a lab setting.
We wanted to understand how panels differed in terms of the
length and relevance of open-ended responses. We had asked
users to write two sentences for each of the two open-ended
questions. We calculated the percent of respondents in each
panel who followed those directions, the length in characters of
the response, and if their responses were relevant in answering
the question that we asked. Table 5 shows that AMT workers
were the most likely to follow directions and write two or more
sentences compared to other panels, but did have irrelevant
answers or junk responses. The raw data from the Omnibus
panel had the most irrelevant answers, but the cleaned data
show vast improvement in individuals who fully answered the
question. SBA, Users 1, and Users 2 all had data which was
pre-cleaned by the panel companies and had the most relevant
answers, although they were shorter in length than others.

Whereas some responses were just about getting paid and
rewarded, others focused on working towards particular goals
such as hitting $100 in a particular time period, saving up for
a purchase such as a laptop, or working for extra ways to pay
for holiday shopping. Other respondents, although a smaller
percentage of individuals, considered taking surveys a job or
type of supplementary or secondary income rather than just a
way “to make pocket change” or that it “helps pay for beer”.
This was highest on AMT where over 14% of respondents saw
their work on the platform as either a secondary job or full
time job and primary source of income. Retirees, those who
are disabled, stay-at-home-parents, or unemployed mentioned
their status as being unable to work or wanting to contribute to
extra household funds despite not having current employment.
Those who scored the highest on compensation as a reason for
taking surveys under indexed on higher household incomes.

In Table 6, we provide an overview of the motivations/reasons
why individuals participate in each of the panels we studied.
Compensation and Employment

The most prevalent theme for why individuals took surveys
was for the compensation they received. Responses ranged
from simple and short phrases such as “Money” or “I do it
for the gift cards” to more descriptive answers such as “I
complete surveys to make a little extra cash on the side. I’ve
used it to pay for groceries for the last 6 months.” or “I’m

Some users mentioned that they prefer being compensated
for their data rather than companies tracking their data from
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browsing history. They are happy to provide their data in
hopes that their ads would be more targeted towards them or
that companies could use less of their browsing data and more
of what they have explicitly decided to tell companies.

to their interests or about topics which they passionately followed, such as politics. Users cited skipping or not completing
surveys that didn’t resonate with their interests. The participants in Users 1 and 2 knew their feedback was focused on a
certain company’s products, and mentioned their fandom and
affinity for learning more about what these companies were
working on which motivated them to take their surveys.

Being Heard and Having Impact

The second largest theme included respondents wanting to be
heard, share opinions, have impact on products, and support
research. This is perhaps unsurprising given that the nature
of surveys is often to solicit feedback, get opinions of respondents, and use the data to inform decisions made by companies
or to further research.

Minor Additional Reasons

A few minor themes also emerged, including a handful of
respondents in each panel who identified themselves as researchers and curious about how others asked questions or
knew the importance of reliable data. The "other" category
mostly included answers such as “no reason”, “I don’t know”
or “a friend recommend I try to do some surveys so I signed up.”
The UXR Panel also included many “other” responses around
wanting to qualify for in-person studies which pay more.

Most of the panels were heavily used for either marketing or
political surveying. In these panels, the category for wanting
to make an impact was higher. Users cited wanting to share
opinions in order to “make a difference in helping to shape
and develop new advance future products and services.” or to
give “input that may impact something for the better.” Others
called out specific groups such as marketers: “I like knowing
my opinions and reviews help marketers making products that
benefits consumers.” Other users discussed the joy they feel
when they see products or services offered in the market for
which they previously completed a survey and felt a sense of
pride or accomplishment that they helped inform decisions.
AMT workers and the employee panel are less frequently
used for such market research surveys. These groups were
less likely to be motivated by giving an opinion, but rather to
support the researchers running the survey.

LIMITATIONS

There are several limitations to our work. First, we have
chosen to limit this analysis to United States panels. Given
the complexity in fielding a study across many platforms, and
the difficulty in finding international ground truth data for
many of our questions, we feel this is a reasonable limitation
for this work. Replicating this study in other markets will be
interesting future work.
Second, we only fielded one survey on each panel. Specific
demographic skews may not be representative of all surveys
conducted with that panel, should a different set of people
choose to respond. With some of the larger surveys (n=1000)
there should be enough variation that this would not be a large
concern, but for some of the smaller panels, repeatedly running
the survey may lead to differences in the overall composition
of the panel based on who responds on a given day.

There was a small percentage of respondents who mentioned
wanting to make sure their voice was heard because they identified as part of a marginalized or under-represented group.
Although some of these respondents did not mention what
group(s) they identified with, age and political affiliation were
both mentioned specifically by multiple participants.

DISCUSSION
Surveys as a Pastime and About Relevant Topics

As shown in the previous section, there are many tradeoffs
to using particular research panels and platforms. There are
many constraints to consider when choosing where to deploy
a survey. One of the most significant is often money, with
another being time. In an industry setting, at times waiting
a week to receive results from a professional panel such as
Springboard America might be too long to wait. In the academic world, paying thousands of dollars for a sample might
not be an option.

For many respondents across all panels, taking surveys was
enjoyable, a way to pass time, learn new things, or to engage
with topics and companies they cared about. Many found
taking surveys to be fun or interesting and mentioned liking to
see what types of new products, services, or research agendas
were trending. Some reported taking surveys to feel like they
can learn something, gain new knowledge, or to make them
think. In particular, older users often mentioned that surveys
help them “stay sharp” or keep them cognitively processing.
Others reflected on personal experiences and values while
filling out surveys. They say that they learn about themselves
at the same time as providing feedback in surveys.

Most interesting to us was that some very low cost and fast
panels had error margins that were statistically indistinguishable from the $6,000 Omnibus panel. For example a $500
SurveyMonkey panel of 250 participants answering up to 20
questions (they charge $1/participant per 10 questions), was
within 1.5 percentage points of the much more expensive survey for the median question response error. For most surveys,
either in industry or academia, this is sufficient as long as one
does not plan to run complex cross-tabs where more participants are desired from different demographics.

Many users also discussed feeling like taking surveys was a
better use of their time than video games or mindlessly browsing the internet. “Being productive” or “doing something
worthwhile” made users feel like they were making good use
of their time by taking surveys. Others mentioned multitasking
while taking surveys to pass commercial breaks or to do more
than one thing while watching TV.

Speed was also an issue, with Springboard America taking six
days to return data after the survey questions were delivered to
them, while AMT completed in just under two hours—getting

Certain topics were important to many respondents. People
mentioned picking-and-choosing surveys that were relevant
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only 2.6 percentage points more accurate on average for each
question when waiting six days and paying significantly more
for these results. Many design research questions merely seek
to understand if something is ubiquitous in the population
(>80%), fairly common (around 50%), or uncommon (< 20%)
and 2.6 percentage points of error will not matter for questions
like these.

Choose Panels Where you Have Control

Our set of ten panels included a mix of vendors who manage
the process of programming, launching, and providing data
(e.g. Omnibus, SBA, Users 1, and Users 2) and self-service
platforms where researchers control all steps of the process
(e.g. Survey Monkey, AMT, UXR Panel, and Employees).
Although outsourcing tasks to a vendor can save time for
researchers and provides a level of quality control of the survey
instrument, it also creates additional points of friction such as
having less control over when you can schedule surveys and
less visibility into the progression of survey results compared
to a self-service panel. These added layers of coordination
can add days to a task meant to be streamlined by outsourcing
the work in the first place. As such, researchers should be
mindful of these pros and cons of working with vendors to
launch surveys, especially when they are on a tight deadline
or wish to check data as it comes in.

Another interesting finding was the extremely biased samples
from our internal Employees panel. It is always tempting to
use a convenience sample, and to ask folks around you about
topics. However, this led to a median error of 16.4% with a
mean error of 20% on each question response. Some questions were off from the ground truth by as much as 63%! The
research literature [16, 19, 24, 35] has shown convenience samples are biased, but our work has quantified the bias on a wide
range of demographic, behavioral, and lifestyle questions.
RECOMMENDATIONS FOR THE CHI COMMUNITY

Avoid Convenience Samples

Given the benefits and limitations discussed above, we would
like to present our recommendations to the CHI community
based on this study. We hope that this will be a set of best
practices that other researchers can follow when trying to
choose the most appropriate survey panel for their needs.

As shown above, while convenience samples are convenient,
they often do not capture the broader population. Most HCI
researchers who publish at CHI are in prestigious research
universities or large companies. Results from surveying this
type of audience will lead to a very skewed sample on political
beliefs, demographics, and technology use. Academics [1]
and technology industry professionals [4] are more likely to be
liberal in their views and use technology more than the typical
American. This will likely greatly skew the results of many
types of HCI research survey deployed to this audience. While
free, surveying your peers will not lead to data you can trust.

Use Different Panels for Different Topics

Different panels had better or worse representation for different topics. For political opinions, professional panels such
as Omnibus and Springboard America performed best, while
self-service platforms such as SurveyMonkey and Mechanical
Turk had much larger deviations from the US population.
However for capturing a variety of different family types and
living arrangements, SurveyMonkey performed better than
the Omnibus across all types of living arrangements. Any
research where family type is important (e.g. services meant
to be used within the home) should leverage platforms that are
more representative in this area. For age, panels such as SBA
and our User panels significantly underrepresented 18-24 yearolds, while panels such as the Omnibus and SurveyMonkey
were very close to the ground truth values.

CONCLUSION

We have performed an analysis of 10 different survey panels
and compared their accuracy at capturing demographics and
behaviors of the broader United States population on a set of
80 different responses. We have shown that some panels are
better than others overall at having low amounts of error, but
that on certain topics particular panels are better than others
at achieving a representative sample. In addition, panels that
might not be as representative are better at eliciting longer
open-response text.

In summary, researchers should check the tables in this paper
to find panels that best match the demographic and behavioral
attributes that are important for a given research project and
ensure that they pick a panel that represents those users well.

This work has clear implications and recommendations for the
CHI community. We hope that this will improve the discussion
around what is truly a “representative” sample in research
studies. We encourage researchers to look at various aspects
studied in this paper in their own work and report more fully
on various demographic and lifestyle attributes of participants
when reporting their work. As we have shown, just because
a panel is balanced on age and gender does not mean that it
accurately captures a representative set of Americans on other
demographic, technology use, and lifestyle dimensions.

Utilize AMT for Open-Ended Responses

When looking for more in-depth qualitative feedback from survey respondents, open-ended questions can provide valuable
data. When comparing the length, ability to follow directions,
and provide rich feedback, our data shows that AMT respondents provided the most detail and followed the directions
more carefully than other panels. Although other panels had
slightly higher relevancy rates, AMT responses were overall
more complete, thoughtful, and grammatically correct than
other panels. In part, we hypothesize this is because AMT
workers know their HITs can be rejected if they are not done
correctly and fully. Some data cleaning may still be required,
but overall, AMT was the best panel for running more complex
and writing-intensive survey questions.
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