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Reporting Summary
Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 
in reporting. For further information on Nature Research policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection Data about gym attendance and participant characteristics were collected from 24 Hour Fitness records. Data on the prediction of the tested 
interventions' effects were collected via Qualtrics.

Data analysis Data analysis was conducted in R Studio (3.6) and Stata 15. All code and data files are stored on a secure server at the University of 
Pennsylvania and are also available on the Open Science Framework at https://osf.io/9av87/?
view_only=8bb9282111c24f81a19c2237e7d7eba3

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 
- Accession codes, unique identifiers, or web links for publicly available datasets 
- A list of figures that have associated raw data 
- A description of any restrictions on data availability

The data analyzed in this paper was provided by 24 Hour Fitness. We have made de-identified data available for replication at https://osf.io/9av87/?
view_only=8bb9282111c24f81a19c2237e7d7eba3. 
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Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description The data are quantitative (experimental and observational). A randomized control trial was conducted with 54 different arms from 20 
different sub-studies. Additionally, survey data were collected for three prediction accuracy studies.

Research sample Experimental: The megastudy required a partner with a large member base. We partnered with 24 Hour Fitness, a gym whose 
roughly  4 million members were eligible to participate in the study. The final sample included N = 61,293 gym members who signed 
up to participate. Participants came from  46 U.S. states (65% female, average age = 39.13, SD = 13.25). The sample is not 
representative of the US population. 
 
Observational: Prolific users from the US (N = 301), behavioral science practitioners (N = 90), and public health faculty from the U.S. 
News & World Report's top public health programs (N = 156) were recruited to provide predictions regarding which conditions would 
be the most effective. These samples are not representative of the US population.

Sampling strategy Our field experiment recruited as many participants as possible with an organizational partner, and therefore the sample size could 
not be determined before the study. The smallest experimental condition includes 455 participants, providing 90% power to detect a 
difference of 0.32 weekly gym visits on average per person across conditions when α is set at 0.05 (all tests are two-tailed). The 54 
conditions in the megastudy comprise 20 separate, pre-registered studies (see Full Descriptions of Each Study Condition in the 
Supplementary Information for links to all study pre-registrations). To offset the risk of under-powering all studies if we failed to 
reach our recruitment targets, megastudy participants were randomized using a weighted, time-varying algorithm as follows. At any 
given time, the plurality of participants (40%-60%) were assigned with equal probability to conditions within one of the 20 studies 
noted above (the “target study”), 5% of participants were assigned to our Placebo Control condition, and the remaining participants 
were randomly assigned with equal probability to treatment conditions in the other 19 studies. The randomization algorithm 
switched to a different target study after a predetermined number of participants enrolled, and this happened 26 times, creating 27 
megastudy “stratification cohorts.” Our data analyses are weighted to account for these 27 different stratification cohorts, as 
described below. More details on randomization weighting are included in Weighting of Data in Megastudy in the Supplementary 
Information 
 
For the prediction component of our study, we sampled participants with a wide variety of backgrounds in behavioral science: 1) lay 
people (Prolific survey respondents), 2) behavioral science practitioners, and 3) public health faculty from the U.S. News and World 
Report's top 50 public health programs. In our study of lay people, we asked each person to make 3 predictions and sought a total of 
20 predictions of 53 stimuli sets. We needed approximately 300 participants to achieve our goal (53 interventions x 20 evaluations / 
3 per person = 301 participants). For behavior science practitioners and public health faculty, given uncertainty around how many 
participants we would be able to recruit, we pre-registered a stopping point so that the final sample size for each population would 
include at least 80 people, giving us a minimum of 4.5 predictions of 53 stimuli sets. More details on our pre-registered recruitment 
stopping rules can be found in the Methods.

Data collection For our field experiment, gym visit data and gym member demographics were collected by 24 Hour Fitness. For the prediction 
component of our study, data were collected via Qualtrics.

Timing Participants for our field experiment were recruited from March 21, 2018 through January 31, 2019. For the prediction component 
of the study, data were collected from (1) Prolific participants on April 13, 2020, (2) behavioral science practitioners from April 16, 
2020 to May 6, 2020, and (3) public health faculty from April 28, 2020 to May 8, 2020. More details about each panel can be found in 
the Methods. The researchers were not blinded to the experimental conditions or study hypotheses when analyzing data, but 
participants never interacted with researchers during the study, as all components were administered digitally. 

Data exclusions A total of 62,746 participants enrolled in our field experiment. Participants were excluded from analyses if they requested to 
withdraw (n = 123), signed up more than once for the program (n = 355), or experienced severe, technology glitches (n = 975). 
Balance checks are reported in our Methods.  
 
For the prediction component of our study, no observations were excluded. 

Non-participation All members of 24 Hour Fitness (approximately 4 million) were invited to join the study, but since the number of members fluctuated 
during the study period and we were not privy to the exact size of the 24 Hour Fitness member base, we are unable to determine the 
exact participation rate. A total of 123 participants enrolled and then requested to withdraw from the study. No participants 
requested to withdraw their predictions. 

Randomization Participants in our field experiment were randomly assigned to one of 54 conditions, which were components of 20 separate, pre-
registered studies (see Full Descriptions of Each Study Condition in the Supplementary Information for links to study pre-
registrations). To offset the risk of under-powering all studies if recruiting went poorly, megastudy participants were randomized 
using a weighted, time-varying algorithm as follows: At any given time, the plurality of participants (40%-60%) were assigned with 
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equal probability to conditions within a single study (one of the 20 studies noted above), 5% of participants were assigned to our 
Placebo Control condition, and remaining participants were randomly assigned with equal, low probability to treatment conditions in 
the other 19 studies. The study that received the plurality of participants switched after a predetermined number of participants 
enrolled, and this happened 26 times, creating 27 megastudy “cohorts.” Our data analyses are weighted to account for these 27 
different stratification cohorts, as described in the Weighting of Data in Megastudy in the Supplementary Information.  
 
For the prediction component of our study, participants were randomly assigned to review stimuli from one of our field experiment's 
53 experimental study conditions.  Then they were randomly assigned to review stimuli for one of the 52 remaining conditions, and 
then for one of the remaining 51 conditions.

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems
n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods
n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Human research participants
Policy information about studies involving human research participants

Population characteristics See above and the Methods for more information about participant characteristics.

Recruitment Participants in our field experiment were recruited from March 21, 2018 through January 31, 2019. 24 Hour Fitness invited 
their members to sign up for the StepUp Program through multiple channels, including via emails, app notifications, social 
media advertisements, phone calls, postcards and posters in the gyms, and on-location, in-person recruitment. All 
recruitment materials informed members that they could sign up for free for the StepUp Program and earn Amazon cash 
rewards for exercising. Members were also told that they would earn a chance to receive a $50 Amazon gift card by simply 
registering for the program. Three participants were randomly selected to receive a $50 gift card. There is potential for  self-
selection bias, as participants had to have a gym membership with 24 Hour Fitness and opt-in to participate in the research. 
The present results might not be generalizable to populations that do not have access to a gym membership or are 
uninterested in participating in research. 
 
Our prediction study included three samples: 1) Lay participants were recruited on Prolific on April 13, 2020 in exchange for 
$1.25. 2) Faculty members from the top 50 public health schools according to the 2019 U.S. News & World Report rankings 
were recruited by email. Faculty were emailed with a request to complete a short survey on April 28, 2020 and a reminder 
was sent to those who had not yet completed the survey on May 1, 2020; the survey remained open until May 8, 2020. One 
participant was randomly selected to receive a $50 gift card. 3) Behavioral science practitioners at leading for-profit and non-
profit organizations were recruited by email from April 16 through April 30 and the survey remained open until May 6, 2020. 
Organizational leaders were emailed with a request to forward an invitation to participate in a short survey to their 
colleagues on a strictly volunteer basis. There is potential for self-selection bias, as participants had to opt-in to participate in 
the research, which may affect the generalizability of the results to the entire US population. 

Ethics oversight The Institutional Review Board at the University of Pennsylvania approved our study’s protocols, and this research was 
deemed to comply with all relevant ethical regulations. Informed consent was obtained from all study participants as part of 
the enrollment process. The Field Experiment’s IRB Reference Number is 827107, and the Prediction Studies’ IRB Reference 
Number is 833336.

Note that full information on the approval of the study protocol must also be provided in the manuscript.


