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Many disciplines rely on economic games to measure prosocial behavior. However, there is a
concern that participants may misunderstand these games, complicating interpretation of results.
This study combines online and laboratory data (total n = 1568) to assess subject comprehension
of five standard economic games: the Dictator Game, Ultimatum Game, Trust Game, Public Goods
Game, and Prisoner’s Dilemma. The online and lab data collections are carried out separately and
for the online data collection we collect data for two separate platforms (Prolific and Clou-
dResearch’s MTurk Toolkit). Within each data collection participants carry out all five games, and
are randomized to comprehension questions with or without incentives for correct answers.
Results indicate that misunderstanding is common: the proportion of participants who misun-
derstood ranged from 22 % (Dictator Game) to 70 % (Trust Game) in the online samples and from
22 % (Dictator Game) to 53 % (Public Goods Game) in the lab sample. Incentivizing the
comprehension questions had no significant impact on misunderstanding, but numeracy was
associated with lower misunderstanding. Misunderstanding also predicted increased prosocial
behavior in several of the games. Our findings suggest that misunderstanding may be important in
explaining prosocial behavior, making it more complicated to draw clear inferences about social
preferences from experimental data.

1. Introduction

A common assumption in biology and the social sciences is that humans are primarily selfish; some refer to this as the “self-interest
axiom” (Bowles and Gintis, 2011). In recent decades, with the rise of behavioral economics, many have turned to the idea that most
people have “social preferences” — they care not just about themselves but also about the well-being of others, and desire to uphold
social norms regulating behavior. Clean measurement of social preferences relies on laboratory data from one-shot economic games
where participants make choices in an environment constructed to incentivize selfish behavior. If participants fail to understand the
incentives in the laboratory environment, it is difficult to infer their underlying motives from their behavior. For instance, a selfish
individual confused about the game’s incentives may be erroneously classified as having social preferences.

In this paper, we conduct an online study and a laboratory study to investigate participants’ comprehension of the payoff structure
of five economic games commonly used to study social preferences: the Dictator Game, Ultimatum Game, Trust Game, Public Goods
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Game, and Prisoner’s Dilemma. Our online results are compared across two platforms: Prolific and CloudResearch’s MTurk Toolkit
(formerly TurkPrime; Litman et al., 2017). We further investigate the effect of incentivizing (vs. not incentivizing) the comprehension
check questions. Finally, we examine how behavior patterns differ for comprehending and non-comprehending participants across the
set of games studied. The online and lab data collections are carried out separately and the online data collection also consists of
separate data collections for the two online platforms. Within each data collection participants carry out all five games, and are
randomized to comprehension questions with or without incentives for correct answers.

Confusion about the game’s incentives has been suggested as an important factor explaining cooperative behavior in the Public
Goods Game (Andreoni, 1995; Ferraro and Vossler 2010; Bayer et al., 2013; Burton-Chellew et al., 2016; Burton-Chellew and West,
2013, 2021; Houser and Kurzban, 2002). In this game, players are assigned to a group of several players and are given an initial
endowment. Their task is to decide how much of the endowment to keep for themselves and how much to contribute to a group
account. Every unit that is contributed to the group account is multiplied by some number and shared equally among group members.
The individual player benefits most by contributing nothing to the group, but the group benefits most if players contribute. The typical
finding is that participants on average contribute more than what is predicted by standard economic theories of free riding. Contri-
butions are typically interpreted in terms of social preferences, such as altruism, reciprocity, or fairness (Bolton and Ockenfels, 2000;
Falk and Fischbacher, 2006; Fehr and Schmidt, 1999; Rabin, 1993). However, a competing (albeit debated (Bayer et al., 2013;
Camerer, 2013; Granulo et al., 2023; Wang et al., 2024a)) hypothesis is that contributions are in part due to errors or confusion about
the game’s incentives. Some of the findings that have been taken to support this “confusion hypothesis” (Andreoni, 1995) include: (1)
when the incentive structure of the game is changed so that any incentives for cooperation are removed, participants still contribute
(albeit to a lesser extent) (Andreoni, 1995); (2) participants who fail a comprehension check tend to be cooperators and those who pass
tend to be freeriders (Burton-Chellew et al., 2016); and (3) participants contribute even when they play with a computer rather than
with other humans (Burton-Chellew et al., 2016; Houser and Kurzban, 2002) and when they are not informed about the social nature of
the game (Burton-Chellew and West, 2013). Results also suggest that confusion can explain why participants’ contributions decay over
multiple rounds of the game (Andreoni, 1995; Burton-Chellew and West, 2021; Houser and Kurzban, 2002).

For games used to study social preferences the literature on confusion and misunderstanding is focused on the Public Goods Game.
However, there is also a related literature on comprehension in other games and experimental tasks not included in our study. Chou
et al. (2009), for instance, report that many subjects fail to understand two-person guessing games, and Cason and Plott (2014) report
that many subjects fail to understand the Becker-DeGroot-Marschak (BDM) method of eliciting individual preferences and refer to
these types of misunderstanding as a failure of game form recognition. The latter finding also has been replicated by Bull et al. (2019)
and further examined, with research suggesting that cognitive ability plays a crucial role in task comprehension and economic
decision-making (Bartling et al., 2015; Drichoutis and Nayga, 2022). See also related work by Plott & Zeiler (2005) on misunder-
standing and the willingness-to-pay (WTP) vs. willingness-to-accept (WTA) gap and the work by Rydval et al. (2009) on reasoning
errors in guessing games. Comprehension recently has also been discussed in relation to classic decision tasks used to measure risk
preferences (Banki et al., 2025).

In this paper, we assess comprehension not just in the Public Goods Game, but in several of the most commonly used economic
games to study prosocial behavior. In addition, we compare results across two online platforms, Prolific and CloudResearch, and
compare data collected online to data collected in the lab. Much debate has surrounded the quality of data generated from various
online platforms. Originally, when Amazon Mechanical Turk (MTurk) started being used for academic research purposes, data quality
was generally considered high and researchers were able to replicate common findings from the lab (Buhrmester et al., 2011; Horton
et al., 2011; Paolacci et al., 2010). However, threats to data quality have since emerged, such as participant non-naiveté (Chandler
etal., 2014, 2015) and a “bot scare” that involved participants submitting multiple (low-quality) responses to the same survey (Dennis
et al., 2020). A reduction in data quality has been reported as a result of these and other issues (Chmielewski and Kucker, 2020).
Several alternatives to MTurk exist, including Prolific and CloudResearch, which both contain tools to block or reduce the number of
low-quality participants. A recent study reported that Prolific participants scored higher than MTurk participants on measures of
attention, honesty, and comprehension of task instructions (Peer et al., 2022) (similar findings have also been observed elsewhere;
Gupta et al., 2021). However, attention, honesty, and comprehension are similar or even superior for data collected using the Clou-
dResearch MTurk Toolkit (vs. Prolific), provided that recommended data quality filters are used (Litman et al., 2021; Peer et al., 2022).

In our experimental design, participants first played each of the five games (in random order), and then completed a comprehension
check for each of the five games (also in random order). The comprehension check consisted of two to four items asking about the
payoff structure of the game (e.g., “What level of contribution earns the highest payoff for you personally?”). In the literature, different
measures have been used to infer or measure comprehension. One overall approach has been to change the incentives of the game so
that some decisions can be defined as being due to misunderstanding. For the Public Goods Game, this approach was for instance used
by Andreoni (1995), who removed the incentives to cooperate, and Burton-Chellew et al. (2016, 2017), Burton-Chellew (2022), and
Houser and Kurzban (2002), who implemented a Public Goods Game where participants played against computers. The second overall
approach is to use comprehension questions to directly measure comprehension of the game. In such comprehension questions, for the
Public Goods Game, it is standard to ask about what decision will maximize the participant’s own income and/or what decision will
maximize the income of the group. Burton-Chellew et al. (2016) asked about what strategy will maximize participants’ own income
and found that only 29 % of the players answered correctly, and of the participants that answered 10 standard control questions
correctly only 31 % answered the comprehension question correctly. Fosgaard et al. (2017) asked comprehension questions both about
what decision maximizes own payoff and what decision maximizes group payoff among participants who prior to the public goods
game had answered a set of standard control questions correctly, but they still observed that only 49 % and 59 % of these participants
in their two treatments answered the comprehension questions correctly. Comprehension was lowest for the questions about how to
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maximize their own payoff. In a recent study, Wang et al. (2024a) argued that the previous literature has strongly underestimated the
level of comprehension. Wang et al. (2024a) proposed to measure comprehension using the following question: “In a one-shot game,
given that the amount contributed to the project by the other group members of your group is 30 MU, if you want to maximize your own benefit,
how much should you contribute to the project (of course, your actual contribution may be different)?”. They reported very high rate of
comprehension on this question (96 % to 97.5 % in two studies) and contrasted this with reporting low rates of comprehension (26 %
for participants answering a set of pregame control questions correctly) on the following question used by Burton-Chellew et al.
(2016): “In the game, if a player wants to maximize his or her earnings in any one particular round, does the amount they should contribute
depend on what the other people in their group contribute?”. Wang et al. (2024a) argued that the second comprehension question was
inappropriate, but this interpretation was questioned by Strgmland et al. (2024); see also the comment by Fosgaard and Wengstrom
(2024) identifying additional issues with the design and interpretations by Wang et al. (2024a) and the replies by Wang et al. (2024b,
). In our view, a participant should answer both of these questions correctly if they understand the game, and the Wang et al. (2024a)
question fails to take into account that participants may mistakenly think that their choice can influence the contributions of other
participants in the group. While the literature on comprehension in the Public Goods Game is extensive with a relatively long history,
we are not aware of studies reporting systematic comprehension results for Dictator, Trust, and Ultimatum games (although it may be
possible to infer comprehension rates for these games in studies using comprehension checks to exclude participants).

Our study contributes to the literature in three dimensions. (i) We study comprehension across five common games whereas the
existing literature is almost exclusively focused on the Public Goods Game. (ii) We study comprehension across two commonly used
online platforms and for both online and lab data collections; we are not aware of previous work comparing comprehension across
online platforms or across online and lab data collections. (iii) We also systematically test if incentives to answer the comprehension
questions correctly affect comprehension, and also here the study fills a gap in the existing literature.

Participants were randomly assigned to one of two conditions: participants in the incentivized condition were informed that they
would receive an additional bonus payment based on each correctly answered comprehension question; participants in the non-

Table 1
Sample characteristics.
CloudResearch Prolific Lab
Sample size” 498 (540) 498 (528) 500
Age in years M = 41.55, M = 35.02, M = 21.93,
SD = 12.30, SD = 12.81, SD = 3.44,
range 18-75 range 18-76 range 18-46
Gender
Female 44.4 % 53.8 % 55.4 %
Male 55.4 % 46.0 % 43.0 %
Other/Prefer not to say 0.2 % 0.2 % 1.6 %
Ethnicity
White 81.5 % 83.7 % -
Black 6.6 % 4.0 % -
Hispanic 2.6 % 1.0 % -
Asian 7.4 % 8.0 % -
Native American 0.4 % 0.0 % -
Mixed 1.2% 2.0 % -
Middle Eastern 0.0 % 0.2 % -
Other 0.2 % 1.0 % -
Education
No high school 0.4 % 1.6 % -
High school 9.0 % 19.1 % -
Some college 18.9 % 16.3 % -
2-year college 9.4 % 10.2 % -
4-year college 44.6 % 31.5% -
Post-grad 17.7 % 21.3 % -
Annual household income”
$/£ 0-19,999 8.8 % 21.9 % -
$/£ 20,000-49,999 27.9 % 38.2 % -
$/£ 50,000-99,999 40.6 % 26.9 % -
$/£ 100,000 or more 21.5% 6.0 % -
Prefer not to say 1.2% 7.0 % -
Numeracy (#correct answers) M = 4.13, M = 3.89, M = 4.43,
SD =1.84 SD =1.74 SD =1.78
Prior experience with economic games
Yes 63.1 % 56.2 % 62.2 %
No 31.9% 371 % 30.2 %
Unsure/Don’t know 5.0 % 6.6 % 7.6 %

@ The total online sample included 1068 participants (CloudResearch: n = 540; Prolific: n = 528). However, due to dropouts that occurred
throughout the study, demographic information is only available for 996 participants (n = 498 each from CloudResearch and Prolific); the per-
centages in the table are based on this number.

> Income denoted in US dollars ($) for CloudResearch and British pounds (£) for Prolific.
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incentivized condition received no such information and received no additional bonus payment based on their answers to the
comprehension questions.

The methods and data analysis plans were preregistered, with a separate pre-analysis plan (PAP) for the online study and the lab
study, on the Open Science Framework (online study: https://osf.io/d5n6z; lab study: https://osf.io/5sk6p). The online study was
carried out first and after observing the results in the online sample we decided to also collect data in a lab sample. We report any
deviations from the preregistration and label non-preregistered analyses as non-preregistered. We report all measures, conditions, data
exclusions, and how we determined sample size. Materials, data, and analysis script are available online (https://osf.io/jeycb/). All
statistical tests are based on two-sided p-values, and in line with the recommendations of Benjamin et al. (2018) we interpret a p-value
< 0.005 as “statistically significant evidence” and a p-value < 0.05 as “suggestive evidence” (the choice of p-value threshold was
preregistered for the lab data collection, but not for the online data collection).

2. Methods
2.1. Participants

2.1.1. Online study

We requested a sample of 500 respondents each from CloudResearch (using the CloudResearch MTurk Toolkit) and Prolific in April
2021. On CloudResearch, we requested that respondents were US residents and used recommended data quality filters (CloudResearch
Approved Participants, Block Suspicious Geocode Locations, and Verify Worker Country and State Location). On Prolific, we used no
demographic or other pre-screening criteria (i.e., the study was visible to everyone). Participants were paid $2.50 (£2.50 on Prolific)
for completing the study, plus the payoff from one randomly selected game. In addition, half the participants were paid $0.25 (£0.25)
for each correct answer from the comprehension check of one randomly selected game. All participants gave their informed consent
before completing the study.

We received a total of 1079 responses. Among these, we discovered 11 responses (7 from CloudResearch and 4 from Prolific) that
had the same participant ID as a previous submission. This occurred despite selecting the option to prevent multiple submissions in
Qualtrics. We kept the first submission and excluded responses that were submitted later (based on the StartDate column in the
Qualtrics output file). These exclusions constitute an unanticipated but necessary deviation from the preregistration. The final sample
included 1068 responses; of these, 72 responses (42 from CloudResearch and 30 from Prolific) were incomplete but were included in
analyses where possible, in accordance with the preregistration. Demographic information is provided in Table 1.

2.1.2. Lab study

Participants were recruited from student subject pools at New York University (n = 128) and Nottingham School of Economics (n =
372), resulting in a total sample size of n = 500. In the pre-registration we specified that we would recruit all 500 participants from
New York University, but this proved to be infeasible so we had to add an additional laboratory (and thus we deviate from the pre-
registration in this regard). Participants were paid $7 (£7 in the UK sample) as a show-up payment, plus the payoff from one
randomly selected game. In addition, half the participants were paid $0.25 (£0.25) for each correct answer from the comprehension
check of one randomly selected game. All participants gave their informed consent before completing the study. The study was
approved by the Institutional Review Board at New York University (IRB-FY2023-7186) and by the Nottingham School of Economics
Research Ethics Committee. Demographic information is provided in Table 1.

2.3. Game instructions and comprehension checks

Instructions for the games were based on a set of standardized instructions developed by Thielmann et al. (2021), who based their
standardized instructions on instructions from studies published in high-ranking journals and/or provided by other researchers in the
field. Complete instructions for all games are provided in the Supplementary Materials.

2.3.1. Dictator Game

In the Dictator Game, participants were asked to distribute a sum of money ($1 on CloudResearch; £1 on Prolific; $10 in the US lab;
£10 in the UK lab) between themselves and another participant. They typed in the amount in cents/pence (dollars/pounds in the lab
study). Comprehension was assessed using two items, asking (1) what level of contribution earns the highest payoff for the participant
personally and (2) what level of contribution earns the highest payoff for the other player.

2.3.2. Ultimatum Game

In the Ultimatum Game, participants were randomly assigned to the role of proposer or responder. Proposers were endowed with
$1/£1 ($10/£10 in the lab); responders were endowed with $0/£0. Proposers were asked to propose how much of their endowment to
offer to the responder. They typed in the amount in cents/pence (dollars/pounds in the lab). Responders were asked to accept or reject
the proposer’s offer. We used the strategy method to elicit their responses. That is, responders were asked to accept or reject each
possible offer from the proposer in increments of 10 cents/pence ($/£1 in the lab), starting from 0 to 9 cents/pence ($/£0.00-0.99 in
the lab) and ending with 91-100 cents/pence ($/£9.01-10.00 in the lab), with a 50 cent/pence ($/£5) midpoint. Comprehension was
assessed using four items, asking participants to indicate how much the proposer and responder earn (1) if the proposer offers $0.3/
£0.3 ($/£3 in the lab) to the responder and the responder rejects and (2) if the proposer offers $0.6/£0.6 ($/£6 in the lab) to the
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responder and the responder accepts.

2.3.3. Trust Game

In the Trust Game, participants were randomly assigned the role of sender or receiver. Senders and receivers were both endowed
with $0.9/£0.9 ($9/£9 in the lab). Senders were asked how much of their endowment to transfer to the receiver. They could transfer
$/£0, $/£0.3, $/£0.6, or $/£0.9 ($/£0, 3, 6, or 9 in the lab). The amount they transferred was tripled before being received by the
receiver. The receiver then chose how much of the tripled transfer to return to the sender. We used the strategy method to elicit re-
ceivers’ responses. That is, they were asked to indicate how much they would like to return for each of the possible transfers from the
sender. They could choose any amount between 0 and the tripled amount the sender sent. Comprehension was assessed using four
items, asking participants to indicate how much the sender and receiver would earn (1) if the sender transferred $0.6/£0.6 ($6/£6 in
the lab) to the receiver and the receiver transferred $0.9/£0.9 ($9/£9 in the lab) back to the sender and (2) if the sender transferred
$0.6/£0.6 ($6/£6 in the lab) to the receiver and the receiver transferred $0.2/£0.2 ($2/£2 in the lab) back to the sender.

2.3.4. Public Goods Game

In the Public Goods Game, participants were randomly assigned to a group with three other participants. All group members were
endowed with $1/£1 ($10/£10 in the lab). Their task was to decide how much of their endowment to keep for themselves and how
much to contribute to a group account. Participants typed in the amount they wanted to contribute to the group in cents/pence
(dollars/pounds in the lab). The amount contributed to the group account was doubled and equally distributed among all four group
members. Thus, participants’ payoff was the sum of the amount they kept plus 0.5 x the total amount in the group account.
Comprehension was assessed using two items, asking (1) what level of contribution earns the highest payoff for the participant
personally and (2) what level of contribution earns the highest payoff for the group as a whole.

2.3.5. Prisoner’s Dilemma

In the Prisoner’s Dilemma, participants were randomly paired with one other participant. Both participants were asked to choose
between two options, option A and option B. If both participants chose option A, both received $1/£1 ($10/£10 in the lab). If both
chose option B, both received $0.5/£0.5 ($5/£5 in the lab). If one chose option A and the other chose option B, the participant who
chose A received $0/£0 and the participant who chose B received $1.5/£1.5 ($15/£15 in the lab). Comprehension was assessed using
three items, asking (1) which option participants should choose to maximize their own payoff if the other player chose option A, (2)
which option they should choose to maximize their own payoff if the other player chose option B, and (3) what combination of de-
cisions generates the highest total payoff.

2.4. Procedure

Participants first played each of the five games (in random order). They then completed the comprehension check for each game
(also in random order). Instructions for the game were displayed (again) along with the comprehension questions, to minimize possible
confounding effects of forgetting. Before the comprehension check, half the participants were informed that they would be paid $0.25/
£0.25 for each correctly answered question about one randomly selected game; the other half received no such information. Finally,
participants completed a seven-item scale assessing numeracy, which included a non-adaptive version of the Berlin Numeracy Test
(Cokely et al., 2012) plus three additional items (Schwartz et al., 1997), as recommended in previous literature (Cokely et al., 2012).
They also reported previous experience participating in research with economic games (one item with response options “yes”, “no”, or
“unsure/don’t know”) and provided demographic information (gender, age, household income, ethnicity, and education in the online
study; gender and age in the lab study). Two attention checks were included in the study (one appeared randomly among the economic
games and one appeared randomly among the comprehension checks).

2.5. Data analysis

2.5.1. Online study

As stated in the preregistrations, the study is primarily descriptive. The dependent variable of interest is a dummy variable indi-
cating whether the participant misunderstands the game (i.e., participants who provide correct answers to all comprehension ques-
tions for a given game are coded as 0, otherwise 1). Participants with a missing response to one or more comprehension questions were
coded as NA (missing). The same goes for the numeracy scale.

Most questions were open-ended and asked participants to enter an amount in cents (pence). However, some participants failed to
follow this format and their responses therefore had to be recoded. This was unanticipated and therefore the recoding procedure was
not preregistered. For the online study, responses that were given in decimal numbers (e.g., 2.5) were multiplied by 100. In the four
comprehension questions for the Trust Game, some participants (n = 11) had responded “12”, “18’, “5”, and “25" instead of “120’,
“180", “50", “250", respectively; these responses were coded as correct. In the second comprehension question for the Dictator Game
and Public Goods Game, a response of 1 was recoded as 100. This was because the question asked what level of contribution earned the
highest payoff for the other player (DG) or for the group as a whole (PGG), with 100 cents (pence) being the correct answer. A
considerable number of participants (DG: n = 146; PGG: n = 109) gave the answer “1”. We have no way of knowing whether the answer
“1" refers to $1 (£1) or 1 cent (pence), but we decided to assume that most participants responding “1” were referring to whole dollars
(pounds). If anything, this recoding might result in a slight underestimation of the level of misunderstanding for these two games.
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To test for differences in misunderstanding across platforms and to investigate the effect of incentivizing the comprehension
questions, we performed logistic regressions with misunderstanding as dependent variable and study platform (CloudResearch vs.
Prolific) and condition (incentivized vs. non-incentivized) as predictor variables, while adjusting for demographic variables (age and
gender). A second model also included numeracy as a predictor. As a robustness check, the regression analyses were rerun while
excluding participants who failed either of or both the attention checks. These analyses were specified in the preregistration except that
we did not specify which type of regression analysis we would perform. In Supplementary Tables S1 and S2 we therefore perform the
same analysis using a linear regression analysis (OLS) and a probit regression analysis.

To investigate whether misunderstanding predicts behavior in the games, we performed exploratory (non-preregistered) OLS re-
gressions with game behavior as dependent variable (DV) and misunderstanding as predictor variable.

2.5.2. Lab study

The lab study preregistration follows the analyses in the online data, although we here labeled the analyses as: primary analyses,
primary hypotheses, secondary hypotheses, preregistered exploratory analyses, and preregistered robustness tests. In the primary
analyses we report % misunderstanding; in the primary hypotheses we test if misunderstanding differs across the online and lab
samples after pooling the samples in a logistic regression (primary hypothesis 1a-e); and as secondary hypotheses we test if misun-
derstanding is reduced by incentivizing the comprehension question (secondary hypothesis 1a-e), if misunderstanding decreases with
higher numeracy (secondary hypothesis 2a-e), and whether misunderstanding is associated with behavior in the games (secondary
hypothesis 3a-g).

Because we collected lab data in two locations (US and UK), we also report the percentage of participants who misunderstood each
game separately for the US and UK sample. To test for differences in misunderstanding between the US and UK sample we repeated the
regression analyses of misunderstanding in the lab sample, with lab location as an additional predictor variable. Because we did not
plan to collect data in two locations when we preregistered the study, these exploratory analyses were not preregistered. Results are
reported in Supplementary Figure S6 and Supplementary Tables S21-S23.

We also report the minimum detectable effect size (MDE) that we had 80 % power to detect at the 0.5 % and 5 % levels for the
primary and secondary hypotheses (we report this for both the online and lab samples, although it was only preregistered for the lab
study). The MDEs are reported in Supplementary Table S24.
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Fig. 1. Top panel: Percent misunderstanding participants (averaged across games) in the CloudResearch, Prolific, and lab samples, separated by
incentivized vs. non-incentivized comprehension check. Bottom panel: Percent misunderstanding participants in each game, pooled across samples
and incentive conditions. DG = Dictator Game; UG = Ultimatum Game; TG = Trust Game, PGG = Public Goods Game; PD = Prisoner’s Dilemma.
Error bars represent 95 % confidence intervals.
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3. Results
3.1. Misunderstanding across games

In Fig. 1 we first illustrate the overall fraction of misunderstanding (the average across all five games) with and without incentives
for CloudResearch, Prolific, and the lab, and in a second panel the misunderstanding across the games pooling across incentives and
experiment contexts.' The overall fraction of misunderstanding across the games was 46 % for CloudResearch, 58 % for Prolific, and 43
% for the lab, and the misunderstanding was highest in the Trust Game (62 %), followed by the Public Goods Game (52 %), the
Prisoner’s Dilemma (45 %), the Ultimatum Game (26 %) and the Dictator Game (22 %).

Fig. 2 shows the percentage of misunderstanding participants for each game, separated by platform (CloudResearch, Prolific, or
lab) and condition (incentivized or non-incentivized comprehension check) as well as pooled across the incentivized and non-
incentivized conditions. In the two online samples, the game with the highest level of misunderstanding was the Trust Game (with
70 % of participants answering incorrectly on one or more comprehension questions; 95 % CI [0.67, 0.73]), followed by the Public
Goods Game and the Prisoner’s Dilemma (each at 52 %; 95 % CI [0.49, 0.55]), the Ultimatum Game (27 %; 95 % CI [0.24, 0.30]), and
the Dictator Game (22 %; 95 % CI [0.20, 0.25]). In the lab sample, the game with the highest level of misunderstanding was the Public
Goods Game (53 %; 95 % CI [0.49, 0.57]), followed by the Trust Game (47 %; 95 % CI [0.43, 0.52]), the Prisoner’s Dilemma (30 %; 95
% CI [0.26, 0.34]), the Ultimatum Game (25 %; 95 % CI [0.21, 0.28]), and the Dictator Game (22 %; 95 % CI [0.18, 0.25]). In total, 89
% (95 % CI [0.87, 0.91]) of participants in the online sample and 82 % (95 % CI [0.78, 0.85]) in the lab sample misunderstood at least
one game.

We first report regression results for the online data collection as that study was carried out first based on a separate preregistration
and PAP and we want to follow that PAP in reporting our results. Results from the logistic regressions of misunderstanding in the online
study are presented in Table 2 (see Supplementary Tables S1 and S2 for OLS and probit results). Platform was a statistically significant
predictor of misunderstanding in the Dictator Game, Ultimatum Game, and Public Goods Game, with greater misunderstanding on
Prolific than CloudResearch (differences ranging from 16 to 26 percentage points without adjusting for numeracy and 14 to 24
percentage points after adjusting for numeracy). An exploratory (non-preregistered) analysis showed that this effect remained also
while adjusting for participants’ experience participating in studies with economic games (see Supplementary Table S3). Incentivizing
the comprehension questions had no statistically significant effect on misunderstanding in any of the games. Age or gender also did not
significantly predict misunderstanding in any of the games except the Prisoner’s Dilemma, where age predicted greater misunder-
standing (by 4 percentage points) and women had greater misunderstanding than men (by 11 percentage points), although this latter
effect disappeared after adjusting for numeracy. The only variable that significantly predicted misunderstanding across all games was
numeracy, which was associated with lower misunderstanding (differences ranging from 8 to 9 percentage points across games).
Repeating the analyses while excluding participants (n = 34) who failed either of or both the attention checks (in accordance with
preregistered exclusion criteria) did not change the results (see Supplementary Table S4).

Logistic regression results for the lab and online samples pooled are presented in Table 3 (see Supplementary Tables S5 and S6 for
OLS and probit results and Supplementary Tables S7-S9 for corresponding regression analyses for the lab sample only). Misunder-
standing was lower in the lab than online in the Trust Game (by 23 percentage points before adjusting for numeracy and 20 percentage
points after adjusting for numeracy; supporting primary hypothesis 1c) and Prisoner’s Dilemma (by 17 and 13 percentage points before
and after adjusting for numeracy; supporting primary hypothesis 1e). There was no statistically significant difference in misunder-
standing between the lab and online samples in any of the other games (thus, we do not find support for primary hypotheses 1a, 1b, or
1d). Incentivizing the comprehension questions had no statistically significant effect on misunderstanding in any of the games, neither
in the lab sample nor in the lab and online samples pooled (thus, we do not find support for secondary hypotheses 1a-e). Numeracy was
associated with lower misunderstanding in all games, in both the lab sample and the lab and online samples pooled (differences
ranging from 5.4 to 8.8 percentage points across games; thus, we find support for secondary hypotheses 2a-e). Results remained when
adjusting for previous experience participating in studies with economic games (see Supplementary Tables S10 and S11) and when
excluding participants who failed either of or both attention checks (see Supplementary Tables S12 and S13). Excluding participants
based on failed attention checks yielded suggestive evidence that misunderstanding was lower in the lab than online also in the
Dictator Game, but only before adjusting for numeracy (see Supplementary Table S13). It is noteworthy that the prior experience with
economic games is quite high in both the two online samples (63.1 % and 56.2 %) and the lab sample (62.2 %). As noted above we
tested the robustness to our results controlling for experience. However, it is also interesting to see whether experience affects the level
of misunderstanding. A priori one might expect experience to decrease misunderstanding. We did not preregister any such tests and
these results should thus be interpreted very cautiously. The experience coefficient in the robustness tests in Supplementary Tables S3
(the online data) and S10 (the lab data) is negative in nine out of ten regressions in line with less misunderstanding among experienced
participants. However, there is only suggestive evidence of less misunderstanding in two of these regressions; for the Dictator Game in
the online data with 6 percentage points lower misunderstanding among experienced participants and for the Trust Game in the lab
data with 10.3 percentage points lower misunderstanding among experienced participants.

! These descriptive analyses were not preregistered, but suggested by a reviewer.



L. Koppel et al. Journal of Economic Behavior and Organization 234 (2025) 107039

Incentivized

100%
(o]
£
e
S 75%
?
[
o
S 50%
k7]
€
S 25%
[
D
o

0%

DG uG TG PGG PD

Non-incentivized
100%

75%

CloudResearch
50% Prolific
° Online pooled
Lab
25%
oo
0% TG PGG PD

DG UG
Incentivized and non-incentivized pooled

Percent misunderstanding

100%

75%

50%
- i r—[i
o0
0% DG UG TG PGG PD

Fig. 2. Percent misunderstanding participants for each game, separated by platform (CloudResearch, Prolific, or lab, as well as CloudResearch and
Prolific pooled) and whether the comprehension check involved monetary incentives. DG = Dictator Game; UG = Ultimatum Game; TG = Trust
Game, PGG = Public Goods Game; PD = Prisoner’s Dilemma. Error bars represent 95 % confidence intervals. N = 1567 (DG: n = 1511; PGG: n =
1514; UG: n = 1514; TG: n = 1509; PD: n = 1521).
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3.2. Does misunderstanding predict behavior in the games?

Confusion about the game’s incentives has been suggested as a main factor explaining cooperation in the Public Goods Game
(Andreoni, 1995; Burton-Chellew et al., 2016; Burton-Chellew and West, 2013, 2021; Houser and Kurzban, 2002). To investigate
whether misunderstanding predicts behavior in the games included in the present study, we performed a series of OLS regressions with
game behavior as dependent variable and misunderstanding as predictor variable (for details, see Data analysis in the Methods sec-
tion). These analyses were not preregistered for the online study but were preregistered as secondary hypotheses for the lab study.
Results are presented in Fig. 3 (see Supplementary Tables S14 and S15 for full regression output). In the online study, we found
suggestive evidence (p < .05) that misunderstanding predicts greater contributions in the Public Goods Game (in line with previous
studies (Andreoni, 1995; Burton-Chellew et al., 2016; Burton-Chellew and West, 2013, 2021; Houser and Kurzban, 2002)) and in the
Dictator Game, and increased cooperation in the Prisoner’s Dilemma. For instance, the regression predicts that misunderstanding
increases contributions to the public good by 4.5 percentage points (a relative increase of 10 %) and increases the likelihood of
cooperating in the Prisoner’s Dilemma by 6.3 percentage points (a relative increase of 11 %). There was also statistically significant
evidence (p < .005) that misunderstanding predicts lower back-transfers in the Trust Game (a 6.6 percentage point decrease, or relative
decrease of 16 %). There was no statistically significant evidence that misunderstanding predicts behavior in the Ultimatum Game or
senders’ transfers in the Trust Game (ps > .05). For completeness, we ran two additional models in which we (1) included platform
(CloudResearch vs. Prolific) and condition (incentivized vs. non-incentivized) as predictor variables, while adjusting for age and
gender, and (2) also adjusted for numeracy. There was still suggestive to statistically significant evidence that misunderstanding
predicted behavior in the Public Goods Game, Dictator Game (but only after adjusting for numeracy), and Trust Game, but not in the
Prisoner’s Dilemma (see Supplementary Table S16). In the Public Goods Game, the difference in behavior between understanding and
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Table 2
Results from logistic regressions (online study).
Model 1 Model 2
Coeff (SE) Marginal effect Coeff (SE) Marginal effect

Dictator Game
Prolific 0.92%* (0.17) 0.155 1% (0.18) 0.142
Incentivized 0.18 (0.16) 0.03 0.18 (0.17) 0.025
Age —0.01 (0.01) —0.001 —0.01 (0.01) —0.001
Female 0.18 (0.16) 0.03 —0.11 (0.17) —0.016
Numeracy —0.6"" (0.06) —0.084
Intercept —-1.69* (0.3) 0.59 (0.37)
R? 0.0648 0.2646

Ultimatum Game
Prolific 1.07* (0.16) 0.198 1.14"* (0.17) 0.186
Incentivized —0.08 (0.15) —0.014 —0.12 (0.16) —0.019
Age 0.01 (0.01) 0.001 0.01 (0.01) 0.001
Female 0.16 (0.15) 0.029 —0.1(0.16) -0.017
Numeracy —0.5** (0.05) —0.08
Intercept —1.93** (0.29) —0.03 (0.35)
R? 0.0741 0.2307

Trust Game
Prolific 0.23 (0.14) 0.048 0.16 (0.15) 0.031
Incentivized —0.16 (0.14) —0.034 —0.2 (0.15) —0.038
Age 0 (0.01) 0 0 (0.01) 0
Female 0.15 (0.14) 0.032 —0.08 (0.15) —0.015
Numeracy —0.41** (0.04) —0.078
Intercept 0.73% (0.26) 2.65%* (0.35)
R? 0.008 0.136

Public Goods Game
Prolific 1.07%* (0.14) 0.261 1.14%* (0.15) 0.244
Incentivized 0.19 (0.13) 0.045 0.21 (0.14) 0.043
Age 0 (0.01) 0 0 (0.01) 0
Female 0.22 (0.13) 0.052 —0.02 (0.14) —0.005
Numeracy —0.089
Intercept —0.68* (0.25)
R? 0.0984

Prisoner’s Dilemma
Prolific 0.12 (0.13) 0.029 0.05 (0.14) 0.012
Incentivized 0.05 (0.13) 0.011 0.04 (0.14) 0.008
Age 0.01* (0.01) 0.004 0.02** (0.01) 0.004
Female 0.45* (0.13) 0.11 0.26 (0.14) 0.056
Numeracy —0.4** (0.04) —0.088
Intercept —0.8"* (0.25) 0.9* (0.31)
R? 0.0288 0.1639

Notes. N = 994. Participants (n = 2) who selected “prefer not to say” on the question about gender were excluded from the analyses.
" p<.05.
™ p < .005.

misunderstanding participants was even larger when including these control variables; in the Dictator Game and for Trust Game
receivers, the difference was smaller.

In the lab study, we found suggestive evidence (p < .05) that misunderstanding predicts greater contributions in the Dictator Game
and Public Goods Game, lower minimum acceptable offers in the Ultimatum Game (for participants assigned to the role of responder),
and lower back-transfers in the Trust Game (see Supplementary Table S15). For instance, the regression predicts that misunder-
standing increases contributions to the public good by 5.8 percentage points (a relative increase of 18 %), decreases minimum
acceptable offers in the Ultimatum Game by 6.3 percentage points (a relative decrease of 19 %), and decreases back-transfers in the
Trust Game by 7.4 percentage points (a relative decrease of 17 %). There was also statistically significant evidence (p < .005) that
misunderstanding predicts increased cooperation in the Prisoner’s Dilemma (a 17.6 percentage point increase, or relative increase of
44 %). There was no evidence that misunderstanding predicts behavior for first players in the Ultimatum Game or Trust Game (ps >
.05). When we included condition (incentivized vs. non-incentivized) as predictor variable while adjusting for age, gender, and
numeracy (in a second model), there was still suggestive evidence that misunderstanding predicts behavior in the Dictator Game (but
not after adjusting for numeracy) and Public Goods Game, and statistically significant evidence that it predicts behavior in the
Prisoner’s Dilemma and Trust Game (back-transfers suggestive evidence after adjusting for numeracy), but not in the Ultimatum Game
(see Supplementary Table S17). In the Public Goods Game and for Trust Game receivers, the difference in behavior was even larger
when including these control variables; in the Dictator Game and Prisoner’s Dilemma, the difference was smaller.

At a first glance, the negative correlation between back transfers and misunderstanding in the Trust Game may appear at odds with
the results for the other games. However, in the Trust Game, misunderstanding mainly involves underestimating player 2's payoff. In
the online samples, of those who answered incorrectly on the questions about player 2's payoff, 89 % and 96 %, respectively, provided
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Table 3
Results from logistic regressions (online and lab samples pooled).
Model 1 Model 2
Coeff (SE) Marginal effect Coeff (SE) Marginal effect

Dictator Game
Lab —0.24 (0.16) —0.041 —0.05 (0.17) —0.007
Incentivized 0.14 (0.13) 0.025 0.17 (0.13) 0.025
Age —0.01 (0.01) —0.002 —0.01* (0.01) —0.002
Female 0.33* (0.13) 0.057 0(0.14) 0
Numeracy —0.51** (0.04) -0.077
Intercept —1.07** (0.25) 1.02%* (0.31)
R? 0.0118 0.183

Ultimatum Game
Lab —0.12 (0.16) —0.022 0.09 (0.17) 0.015
Incentivized —0.14 (0.12) —0.027 —0.16 (0.13) —0.026
Age 0(0.01) 0 0(0.01) 0
Female 0.27* (0.12) 0.051 —0.06 (0.13) —0.01
Numeracy —0.48%* (0.04) —0.081
Intercept —1.04** (0.24) 0.94** (0.29)
R? 0.0065 0.1709

Trust Game
Lab —0.99* (0.14) —0.235 —0.92%* (0.15) —0.202
Incentivized —0.2(0.11) —0.045 —0.22 (0.11) —0.045
Age 0 (0.01) 0 0 (0.01) —0.001
Female 0.2 (0.11) 0.045 —0.05 (0.12) —0.01
Numeracy —0.35"* (0.03) —0.072
Intercept 0.92%*% (0.22) 2.56* (0.29)
R? 0.068 0.1609

Public Goods Game
Lab —0.08 (0.14) —0.02 0.09 (0.14) 0.019
Incentivized 0.04 (0.1) 0.009 0.04 (0.11) 0.01
Age —0.01 (0) —0.002 —0.01 (0.01) —0.002
Female 0.4%* (0.1) 0.099 0.14 (0.11) 0.031
Numeracy **(0.03) —0.088
Intercept 0.15 (0.21) % (0.27)
R? 0.0153 0.1465

Prisoner’s Dilemma
Lab —0.71** (0.14) —0.166 —0.61** (0.15) —0.132
Incentivized 0.01 (0.11) 0.003 0.01 (0.11) 0.003
Age 0.01** (0) 0.003 0.02** (0.01) 0.003
Female 0.4** (0.11) 0.094 0.17 (0.11) 0.036
Numeracy —0.37** (0.03) —0.078
Intercept —0.69** (0.21) 0.87** (0.26)
R? 0.074 0.1803

Notes. N = 1486 in all games except the Ultimatum Game, where n = 1485. Participants (n = 10) who selected “prefer not to say” on the question
about gender were excluded from the analyses.
" p<.05.

s

™ p < .005.

a response that is lower than the correct amount (see Figure S1). The corresponding numbers in the lab sample were 81 % and 89 %,
respectively (see Figure S2). It is possible that this underestimation of player 2's payoff may cause lower back transfers as this
misunderstanding lowers the perceived back transfer that leads to a 50/50 split of earnings in the game. For instance, suppose a
participant is inequity averse with a beta parameter over 0.5 and plays in the role of receiver (player 2). The sender transfers 90 cents,
which is tripled (to 270 cents) in the receiver’s account. An inequity averse participant (with beta > 0.5) that understands the game
correctly will send back 180 cents to equate the payoffs, but an inequity averse participant that misunderstands the game will send
back 135 cents incorrectly believing that this will equate the payoffs. In this case, underestimation of player 2 earnings can thus
potentially lead to lower back transfers among inequity averse participants, although further work would be required to confirm that
this is what is actually causing the negative correlation in the Trust Game

3.3. Why so high misunderstanding in the Trust Game?

The Trust Game had the highest level of misunderstanding of all games, with 70 % of participants misunderstanding the game in the
online samples and 47 % in the lab sample. On average, 62 % of our total participants misunderstood this game. To further explore this
result, we investigated the distribution of responses to the comprehension questions for the Trust Game (see Supplementary Figures S1
and S2). These analyses were not preregistered for the online study but were preregistered (as exploratory analyses) for the lab study.
By far, the most common incorrect responses were 90 (9 in the lab study) (to Question 1B, about the receiver’s payoff; online n = 270;
labn =71) and 160 (16 in the lab study) (to Question 2B, also about the receiver’s payoff; online n = 235; lab n = 61), both of which
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Fig. 3. Behavior in the games as a function of misunderstanding, displayed separately for online and lab data. Error bars represent 95 % confi-
dence intervals.

are the resulting amount if participants forget to take the receiver’s initial endowment into account when calculating the receiver’s
payoff. Together, these responses make up 16 % of misunderstanding in the Trust Game in the online sample and 20 % in the lab
sample. If these responses had been coded as correct, the proportion of misunderstanding participants in the Trust Game would have
been 59 % rather than 70 % in the online sample and 40 % rather than 47 % in the lab sample.

3.4. Does player role affect misunderstanding in the Trust Game and Ultimatum Game?

In the Ultimatum Game and Trust Game, participants were randomly assigned to one of two roles: proposer or responder in the
Ultimatum Game and sender or receiver in the Trust Game. Thus, the possible actions that participants could take differed across
participants, whereas in the Dictator Game, Public Goods Game, and Prisoner’s Dilemma game all players had the same role and thus
the same actions to choose from. In addition, for second players (i.e., responders in the Ultimatum Game and receivers in the Trust
Game), we used the strategy method to elicit responses, meaning that they made contingent decisions for all possible actions of the first
player (rather than just making one decision, as in the direct response method). The strategy method specifically might introduce
additional complexity to the task, which in turn might affect comprehension. To compare misunderstanding between first and second
players in the Ultimatum Game and Trust Game, we repeated the main regression analysis while adding player role as a predictor
variable. These analyses were not preregistered in the online study but were preregistered (as exploratory) in the lab study. In the
online study, we found suggestive evidence (p < .05) that player role predicted misunderstanding in the Trust Game, with 8 percentage
points higher misunderstanding among first players than second players. In the lab study, there was statistically significant evidence (p
< .005) that player role predicted misunderstanding in the Trust Game, with 14 percentage points higher misunderstanding among
first players than second players. Player role did not significantly predict misunderstanding in the Ultimatum Game, neither in the
online study nor in the lab study or in the online and lab samples pooled (ps > 0.05; see Supplementary Tables S18-20 and Figure S3).

11
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3.5. Is misunderstanding driven by failure to understand what maximizes one’s own payoff?

A potential objection to the high levels of measured misunderstanding in our study is that comprehension is at or close to 100 % but
that there is some randomness in participants’ responses to the comprehension questions. If this were the case, errors should be
distributed relatively evenly across the comprehension questions in each game. Alternatively, misunderstanding might be driven by
some systematic error, such as misunderstanding the self-interested choice (i.e., the action that maximizes one’s own payoff). To
explore this possibility, we calculated the proportion of misunderstanding participants in the Dictator Game, Public Goods Game, and
Prisoner’s Dilemma who (a) misunderstood only what maximizes one’s own payoff, (b) misunderstood only what maximizes the
other’s (or others’) payoff, and (c) misunderstood both (see Fig. 4). We focus on these three games as the comprehension questions for
the Trust Game and Ultimatum Game did not ask about self- or other-maximizing strategies (for a plot of the proportion of incorrect
answers to each comprehension question across all games, see Supplementary Figures S4-S5). Again, these analyses were not pre-
registered for the online study but were preregistered (as exploratory) for the lab study.

Results suggest that misunderstanding in the Dictator Game and Public Goods Game is driven primarily by misunderstanding what
maximizes one’s own payoff. Specifically, in the online samples, 57 % of those who misunderstood the Dictator Game and 59 % of
those who misunderstood the Public Goods Game answered incorrectly to the question about what level of contribution maximizes
payoff to oneself. By comparison, 7 % of those who misunderstood the Dictator Game and 8 % of those who misunderstood the Public
Goods Game answered incorrectly to the question about what level of contribution maximizes payoff to the other player (or to the
group, in the Public Goods Game). (35 % and 33 %, respectively, answered incorrectly to both the self-interested and other-interested
option.) In the lab study, 47 % of those who misunderstood the Dictator Game and 37 % of those who misunderstood the Public Goods
Game answered incorrectly to the question about what level of contribution maximizes payoff to oneself. By comparison, 12 % of those
who misunderstood the Dictator Game and 16 % of those who misunderstood the Public Goods Game answered incorrectly to the
question about what level of contribution maximizes payoff to the other player/to the group. (41 % and 46 %, respectively, answered
incorrectly to both the self-interested and other-interested option.)

In the Prisoner’s Dilemma, results were somewhat ambiguous: misunderstanding seems to be driven by misunderstanding what
maximizes one’s own payoff in the lab sample, but less so in the online samples. In the online samples, 39 % of those who misun-
derstood the Prisoner’s Dilemma answered incorrectly to either of or both questions about which option maximizes payoff to oneself,
compared to the 37 % who answered incorrectly to the question about which option results in the highest total payoff. (24 % answered
incorrectly to both question types.) However, in the lab study, 55 % of misunderstanding participants answered incorrectly to the self-
maximizing option, compared to the 30 % who answered incorrectly to the other-maximizing option (14 % answered incorrectly on
both).

4. Discussion

We investigated subject comprehension of the payoff structure of five one-shot economic games commonly used to study prosocial
behavior. Results indicate that misunderstanding is common; 89 % of participants in the online sample and 82 % in the lab sample
misunderstood at least one game. Misunderstanding varied from 22 % in the Dictator Game to 70 % in the Trust Game in the online
study and from 22 % in the Dictator Game to 53 % in the Public Goods Game in the lab study. Across all games, misunderstanding was
predicted by participants’ numeracy, with higher misunderstanding among participants who scored lower in numeracy. In the online
study, exploratory analyses found that misunderstanding tends to be associated with prosocial behavior. In the lab study, we carried
out pre-registered tests of these exploratory analyses and obtained similar findings. A limitation of our study is that the comprehension

Online study Lab study

100% 1 100%

75%1 75%1

Answered wrong on both
Answered wrong only to prosocial option
. Answered wrong only to selfish option

50% 1 50%

25%1 25%

% of misunderstanding participants

0% 0%

DG PGG PD DG PGG PD

Fig. 4. Percent of misunderstanding participants in the Dictator Game (DG), Public Goods Game (PGG), and Prisoners Dilemma (PD) who (a)
misunderstood what maximizes one’s own payoff, (b) misunderstood what maximizes the other’s (/others’) payoff, and (c) misunderstood both.
Note: In the Prisoner’s Dilemma, participants were classified as misunderstanding what maximizes one’s own payoff if they answered incorrectly to
either or both of the questions about which option they should choose to maximize their own payoff.
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checks have different structures and consist of a different number of questions across games, limiting the comparability of compre-
hension rates across games. Another caveat is that like other studies on this topic that compare behavior between comprehending and
non-comprehending participants (e.g., Burton-Chellew et al., 2016) we cannot draw causal inferences on the relationship between
misunderstanding and behavior.

The high level of misunderstanding we observe is a potential concern for existing theoretical interpretations of economic game
results. All theories of social preferences that are formulated based on data from one-shot games hinge on the assumption that par-
ticipants understand the game’s incentives. The finding that misunderstanding predicted behavior across several of the games in-
dicates that researchers may have underestimated how difficult it is to clearly draw inferences about underlying social preferences
from observed behavior in simple experimental games. For instance, our results suggest that in the Public Goods Game, a selfish
participant who misunderstands the payoff structure could be misclassified as having social preferences based on her behavior. In the
Trust Game, a subject in the role of receiver who is actually inequality averse may be misclassified as being relatively more selfish than
she actually is based on her observed behavior. One possible explanation of some of our results is that participants “import” the
incentive structure of everyday life situations into the experiment and it may be hard to cognitively override the understanding of those
situations that they are used to in the brief course of the artificial one-shot experimental environment that researchers have con-
structed. Thus, our findings add to the literature on the external validity of economic games as measures of social preferences (e.g.,
Galizzi and Navarro-Martinez, 2019; Levitt and List, 2007). Specifically, misunderstanding might be one of the factors limiting the
external validity of economic games. It may require a lot more work and effort on part of researchers to guarantee that participants
understand the game the way we intend them to (Smith, 2010).

A possible objection to our results is that they may not be relevant to the broader experimental literature because of features
specific to our experimental design. For instance, experimenters sometimes use pre-game procedures aimed at eliminating misun-
derstanding, such as not allowing participants to proceed to the actual game without first correctly answering a set of quiz questions.
As we did not implement such procedures, our estimates of the rate of misunderstanding could be overestimates. However, such
procedures are not universally applied across experimental games used to elicit social preferences. Notably, one of the most cited
studies on social preferences (Charness and Rabin, 2002), which estimates social preferences using various experimental games, does
not seem to employ such procedures for any of the games studied. There are several other examples of highly cited papers in top
journals using the Ultimatum Game (Andersen et al., 2011; Sanfey et al., 2003; Slonim and Roth, 1998) or Trust Game (King-Casas
et al., 2005) that do not mention such procedures. Moreover, we have never seen such procedures used in experiments on the Dictator
Game, perhaps because the game is viewed to be so simple that subject misunderstanding is not an issue. Yet, we found that 22 % of
participants misunderstand even this simple game in the laboratory study and the online study, and suggestive evidence for a cor-
relation between Dictator Game giving and misunderstanding both in the preregistered lab study and in the online study. The Dictator
Game is commonly used to estimate social preferences (Andreoni and Miller, 2002; Charness and Rabin, 2002) and is typically viewed
as a more clean measure of preferences than the other games because subject beliefs can influence behavior in games with strategic
interaction (Ellingsen et al., 2012). Our impression of the literature is that pre-game procedures aimed at ensuring comprehension are
most common in the Public Goods Game (e.g., Fischbacher and Gachter, 2010) and our results may be non-representative of the rate of
misunderstanding in these experiments if the pre-game procedures succeed in achieving their aim. To our knowledge, however, there
are no published empirical tests of whether these pre-game procedures actually work as intended (in fact, Burton-Chellew et al., 2016
and Fosgaard et al., 2017, for example, find a high rate of misunderstanding in the Public Goods Game despite using a set of common
pre-game control questions), and often the procedures themselves are not documented in detail but the experimenter just states that
they took care to make sure the participants understood the game without describing the full details (e.g., Karlan, 2005). In our
experiment, 48 % of participants answered the comprehension questions correctly for the Public Goods Game in the online sample and
47 % in the lab sample, which is very close to the results in Fosgaard et al. (2017) of 49 % and 59 % in their two treatments, and higher
than the comprehension in Burton-Chellew et al. (2016) of 31 % of the participants and the comprehension of 26 % in Wang et al.
(2024a) when they used the Burton-Chellew et al. (2016) comprehension question. Fosgaard et al. (2017), Burton-Chellew et al. (2016)
and Wang et al. (2024a) all included standard control questions that participants answered prior to making decisions in the Public
Goods Game. Our results for the Public Goods Game are thus in line with previous studies using widely used methods to try to minimize
misunderstanding.

Another possibility to decrease misunderstanding could be using numeric examples as part of the instructions explaining the
optimal strategies to maximize own payoff and the payoff of the group. A similar approach was tested by Granulo et al. (2023), who
explicitly informed participants which strategies maximize individual income and group income, but they found no effect on
comprehension of such an addition to the instructions and only 29 % and 31 % of the participants answered all control questions
correctly (with a higher point estimate in the treatment that did not receive information about the optimal strategies). In some studies,
participants that fail comprehension checks are also excluded to decrease misunderstanding. For example, Fosgaard et al. (2017)
required participants to pass a set of control questions calculating their earnings for different contribution scenarios before proceeding
to the Public Goods Game; 12 % and 16 % of participants dropped out at this stage in their two treatments. In spite of this, only 49 %
and 59 % of participants in their two treatments answered the comprehension questions correctly. If such exclusions instead are carried
out ex post, i.e., after the game based on ex post comprehension questions, misunderstanding as measured by these comprehension
questions can in principle be reduced to zero. However, this could also cause selection bias if the exclusions differ across treatments
and causal effects can no longer be identified. As those who understand the task may differ systematically from those who do not in
various ways that are correlated with game behavior, ex post exclusion also implies that the results only apply to a very selected
population, whose results may not generalize to the population of interest.

Paying participants for correct answers to the comprehension questions had no significant effect on comprehension in our study,
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suggesting that lack of incentives does not explain the high levels of misunderstanding. The use of monetary incentives is standard
practice in economic research and is thought to be fundamental for exploring people’s true preferences (Harrison, 1994; Smith, 1976).
Many economic journals do not accept studies in which decision scenarios are hypothetical. However, whether incentives have any
impact on participants’ decisions is an empirical question, and the answer may vary across tasks and outcome measures (Amir et al.,
2012; Ben-Ner et al., 2008; Biihren and Kundt, 2015; Camerer and Hogarth, 1999; Cameron, 1999; Hertwig and Ortmann, 2001;
Thielmann et al., 2016). The finding that comprehension was not significantly affected by the presence (vs. absence) of monetary
incentives is in line with a recent study in which monetary incentives did not significantly affect participants’ behavior in the same
games that we included here (Koppel et al., 2024). While we find no evidence that hypothetical and incentivized comprehension
questions differ, the stake size used was small.

Participants on CloudResearch outperformed those on Prolific in three of the five games. It might be tempting to draw conclusions
about data quality on CloudResearch vs. Prolific based on this result; however, the difference in comprehension rates could also be due
to differences in the sampling procedure and selection of pre-screening criteria. Specifically, on CloudResearch, we applied a number
of data quality filters as per previous recommendations (Litman et al., 2021), but on Prolific, we used no data quality or prescreening
filters (following study 1 in Peer et al., 2022). Nevertheless, our results do seem to indicate that data quality is at least not necessarily
poorer on CloudResearch than on Prolific. Furthermore, although misunderstanding was lower in the lab than online in two of five
games, we found high rates of misunderstanding also in the lab setting, indicating that misunderstanding is an issue not only for studies
conducted online. Future research could investigate more systematically the effect of various prescreening filters on data quality across
platforms.

As we observe a high rate of misunderstanding in simple one-shot games, our results raise questions concerning how important
misunderstanding is in explaining behavior patterns observed in more complicated strategic settings used to elicit social preferences,
such as experimental labor markets and studies of relational contracts (Brown et al., 2004; Fehr et al., 1993, 1997; Fehr and Falk,
1999). More broadly, our results suggest that if we want to keep studying social preferences using economic games, behavioral sci-
entists should aim to develop means of improving participant understanding, without introducing experimental demand effects or
sample selection bias caused by excluding non-comprehending participants. One potential avenue is to systematically assess to what
degree various comprehension checks and details in the instructions improve game understanding. Another possibility is to consider
the effect of repeating the game first and then subsequently using a one-shot game to elicit preferences on the trained participants. Such
trial runs are sometimes used in lab experiments, but we are not aware of any work testing if this improves comprehension. One could
also in principle use a conceptually similar game to train participants and then change the setting somewhat while keeping the in-
centives structurally similar to improve understanding while minimizing experimental demand effects. These are, however, questions
for future studies.
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