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editors’ note

Welcome back to Behavioral Science & Policy 
(BSP).

Perhaps you notice something different? With 
this issue, we are excited to begin a new publish-
ing partnership with Sage Publications, which 
will enable us to bring the latest in actionable 
behavioral science to a broader audience and 
help us continue to enhance the impact of the 
work contained within these pages. The mission 
of BSP and its parent organization, the Behav-
ioral Science & Policy Association, is to promote 
the thoughtful application of rigorous behavioral 
science to policy and practice in ways that serve 
the public interest. In short, we seek to bridge 
the divide between science and practice.

To do this, we publish articles that highlight 
novel and actionable insights from a wide range 
of social and behavioral sciences. Uniquely, 
BSP submissions are reviewed by both disci-
plinary scientists (to guarantee their rigor) and 
policy and practice analysts (to enhance their 
actionability). Moreover, authors of accepted 
manuscripts receive writing guidance from pro-
fessional editors so that the articles are accessi-
ble to a diverse audience that includes scientists 
and policymakers in and out of government and 
members of the educated lay public. 

The current issue features an excellent slate of 
articles that make good on this ambition. They 
provide important insights for readers interested 
in health care, financial decision-making, educa-
tion, and management. Among the articles can be 
found empirical work and reviews, experiments 
that took place in the lab and in the field, and work 
conducted in the United States and abroad.

The first three articles all attempt to translate 
established laboratory insights into practices 
that can be carried out in more naturalistic 
environments.

Juan David Robalino, Alissa Fishbane, Daniel G. 
Goldstein, and Hal E. Hershfield provide a critical 
field test of a behavioral insight that was previ-
ously established only in laboratory settings. One 
of the obstacles to preparing for retirement is 

people’s tendency to be biased toward spending 
money on things to be enjoyed in the present 
time, in part due to a lack of adequate consider-
ation of the financial needs of their future selves. 
Laboratory experiments have found that provid-
ing people with age-advanced photographs of 
themselves can increase their stated motivation 
to save more for retirement—at least in hypo-
thetical scenarios. This article presents a unique 
large-scale field test of this method among users 
of a Mexican mobile banking app, which yielded 
a statistically significant effect on real retirement 
saving decisions that was small but cost-effective.

Next, Heather Barry Kappes, Mattie Toma, 
Rekha Balu, Russ Burnett, Nuole Chen, Rebecca 
Johnson, Jessica Leight, Saad B. Omer, Elana 
Safran, Mary Steffel, Kris-Stella Trump, David 
Yokum, and Pompa Debroy take stock of a 
variety of vaccination-promoting communica-
tion strategies that were studied in eight large-
scale randomized controlled trials run by the 
U.S. Office of Evaluation Sciences prior the pan-
demic. These interventions are noteworthy for 
the scale of their application (having a median 
sample size of 55,000), their transparency (all 
trials were preregistered), and their focus on 
actual vaccination behaviors (rather than inten-
tions to get vaccinated). Although most of these 
interventions were not successful, two proved 
somewhat effective in increasing vaccination 
rates: sending letters reminding older Medicare 
beneficiaries to be vaccinated for influenza and 
sending postcards reminding seniors in Louisi-
ana to get a variety of vaccinations. The effects 
of these interventions were modest when com-
pared with the greater effects of messaging on 
vaccination intentions seen in published aca-
demic literature, and so they serve as an import-
ant reality check about the perils of expecting 
stated intentions to translate into action outside 
the lab. The interventions also provide valuable 
insights for future researchers and practitioners 
attempting to promote vaccination using only 
messaging strategies.

Several previous studies have found that the test 
performance of members of stigmatized minority 
groups can be harmed by their worries about 
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confirming unflattering stereotypes about their 
group’s academic abilities (for example, women 
being poor at math). Moreover, other studies 
have found that these effects can be buffered by 
providing people with an opportunity to engage 
in self-affirmation by writing about a value that 
is important to them (for example, friendships 
or religion). Daniel D. Shephard, Ali Osseiran, 
and Fadi Makki show that this technique can 
be extended to low-literacy populations (in this 
case, Syrian refugees in Lebanon) by using a 
values-affirming drawing exercise. In particular, 
students enrolled in an accelerated basic liter-
acy and numeracy program who completed this 
intervention achieved higher subsequent test 
scores in Arabic than did students who did not 
complete the intervention (although scores on 
tests of English and mathematics were not sig-
nificantly affected). This proof of concept will no 
doubt inspire follow-up attempts to expand the 
application of values-affirmation interventions 
around the world.

The final two articles in this issue explore the 
application of research insights to organizational 
practice.

Sean Fath, Richard P. Larrick, and Jack B. Soll 
present an intriguing study of participants who 
all had prior experience making hiring decisions. 
The researchers were interested in the condi-
tions under which hiring managers choose to 
remain unaware of information about job can-
didates that is obviously biasing (for example, 
race or gender), biasing in less obvious ways (for 
example, a name or a photograph), or relevant 
(for example, college major or work experience). 
Participants chose to avoid biasing or potentially 
biasing information under three conditions: (a) 
when asked to indicate what applicant infor-
mation they wanted to receive rather than what 

information they did not want to receive, (b) 
when making selections for other people rather 
than when making the selections for themselves, 
and (c) when the information was obviously 
biasing rather than when it was less obviously 
biasing. Although this study involves hypothet-
ical decisions, the authors use their demon-
stration to provide practical advice for human 
resource officers. When explicit blinding policies 
are not feasible, human resource decision-mak-
ers can use these approaches to encourage 
hiring managers to voluntarily blind themselves 
from potentially biasing information.

In the final article in this issue, Gudela Grote and 
Steve W. J. Kozlowski synthesize many decades 
of research on teamwork, a critical capability for 
managing crisis and fostering innovation. For-
tunately, the capacity for better teamwork can 
be achieved through training and effort. The 
authors distill policy recommendations for edu-
cators, regulators, and organizational leaders.

In the eight years since the launch of BSP, we 
have been excited to witness an explosion of 
interest in applied behavioral science among pol-
icymakers and other practitioners. Meanwhile, 
we have been gratified to see a number of dis-
ciplinary journals publish more applied work and 
field studies, and we have noted that the list of 
new translational journals is growing. BSP is a 
unique outlet for authors who wish to see their 
best behavioral science research and insights 
have impact both inside and outside academia 
and who, by working a little harder (with our help), 
are able to translate their findings into immedi-
ately actionable recommendations expressed in 
language that is accessible to a broad audience. 
In this way, we hope that our journal will continue 
to serve an important role in bridging the divide 
between science and practice.

Craig R. Fox & Sim B Sitkin 
Founding Co-Editors
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Saving for retirement: 
A real-world test of 
whether seeing photos 
of one’s future self 
encourages contributions
Juan David Robalino, Alissa Fishbane, Daniel G. Goldstein, & Hal E. Hershfield

abstract*

One psychological barrier to putting money aside for retirement may be an 

inability to fully empathize with the economic woes of one’s future self. In 

tests of ways to lower this barrier, previous studies have had experimental 

participants interact with visualizations of their future selves. Despite 

the promise shown by such interventions in small-scale tests in the lab, 

little is known about their effectiveness in the real world. Our research 

evaluates the effectiveness of an aging filter (that is, software that creates 

an image of how a participant might look when older) in a randomized 

field study involving nearly 50,000 people saving for retirement in Mexico. 

The intervention, carried out over a month, modestly increased the 

number of account holders who made one-time contributions (from 1.5% 

in the control group to 1.7% in the treatment group, representing a 16% 

increase), as well as the value of those contributions. Although the total 

amount of money put aside was modest and the number of sign-ups for 

a recurring contribution savings program did not change significantly, this 

intervention proved cost-effective: It increased savings at a rate almost 

500 times the cost of the intervention. Such psychologically informed 

interventions can effectively complement other initiatives to encourage 

people to save for retirement.

Robalino, J. D., Fishbane, A., Goldstein, D. G., & Hershfield, H. E. (2023). Saving for 
retirement: A real-world test of whether seeing photos of one’s future self encourages 
contributions. Behavioral Science & Policy, 9(1), 1–9. https://doi.org/10.1353/xxxxxxx

report
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O
ne day in August 2018, a middle-aged 

woman’s phone pinged with a text 

message from her bank in Mexico, 

asking if she wanted to contribute to her retire-

ment savings plan. But the message, delivered 

as part of our study, did not contain just words: 

It also invited her to look at a photo depicting 

what she might look like when she is 60 years of 

age. Would the image help her to feel an affinity 

with her future self and prompt her to save more 

for the future? If it did, would that strategy be an 

inexpensive way for policymakers to encourage 

people to invest money for their retirement?

In many nations, retirement savings fall far 

below the amount considered sufficient to 

maintain preretirement standards of living. In 

Mexico, the retirement pension system changed 

in 1997 to a defined contribution system, in 

which employers are required to deposit a set 

amount of each paycheck into a retirement 

account, with employees then encouraged to 

make additional contributions themselves. The 

mandatory contributions are set by the govern-

ment; as we write this article, the rate is just 6.5% 

of a worker’s salary. Through these mandatory 

contributions alone, workers are projected to 

receive less than 30% of their preretirement 

salary in retirement, far less than the traditional 

benchmark of 75% that is generally considered 

sufficient to provide a secure retirement.

More than 99.5% of Mexico’s 40.5 million 

registered account holders do not make any 

additional contributions in a given year.1 More-

over, 60% of workers are in the informal work 

sector and do not have any mandatory retire-

ment savings, making their financial futures 

particularly vulnerable.2

Countries around the world take various 

approaches to encourage retirement saving. 

Some, for instance, automatically enroll workers 

in savings plans and require them to actively opt 

out if they do not want to participate. Yet even 

when such choice architecture interventions are 

used, there still may be room to increase both 

participation in plans and the amount saved. 

In Mexico, as in many other nations, increasing 

retirement contributions could improve the 

financial situations of millions.

Although some people may not save for retire-

ment because they are struggling to pay for 

the essentials of day-to-day life, many are also 

deterred by psychological barriers. For instance, 

some may lack the willpower to save when 

facing the temptation to spend on something 

they want now,3,4 or they may find it hard to 

predict how they will feel in the future about 

decisions they make today.5 In this article, we 

focus on a related barrier: the difficulty people 

have identifying with—and feeling concern for—

their future selves.

Previous theoretical work suggests that people 

may think about their future selves—the 

selves who may benefit from or be punished 

by choices made today—as if they are other 

people altogether.6,7 Thinking of the future self 

as another person can, in theory, have a detri-

mental effect on long-term decision-making 

and planning. For example, it is easy to eat too 

much pizza and chips in the present moment or 

splurge on an unaffordable car when the future 

consequences of obesity or debt are thought 

of as “someone else’s problem.” In this light, 

impatience is simply a form of self-interested 

behavior—a person acts for the benefit of their 

current, present self rather than their future self.

Of course, people do at times make sacrifices 

for others, particularly people they feel close 

to, like family and friends. Therefore, it might 

be the case that people will make sacrifices for 

their future selves if they feel as connected to 

their future selves as they do to their friends and 

family.8 This theory has been borne out by some 

early, small-scale studies in the lab. In one study, 

for example, people who felt more connected 

to their future selves accrued more assets in 

savings, even when the researchers controlled 

for demographic factors.9 And in another study, 

high school students who felt more connected 

to their future selves maintained higher levels of 

academic performance.10

How can the gap between current and future 

selves be narrowed? Consider a technique used 

by charitable organizations: Presenting people 

with salient and vivid representations of charity 

recipients (for example, through stories about 

who the recipients are and how the charity 
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has helped them) makes them more likely than 

those who are not presented with such repre-

sentations to make donations.11

Drawing on that finding, researchers have 

attempted to increase the vividness of future 

selves to induce people to take better care of 

those distant selves. For instance, when partic-

ipants were shown vivid, visual representations 

of their future selves in laboratory contexts, 

they were more likely to make contributions 

to a hypothetical long-term savings account12 

and opt for more ethical paths when given the 

opportunity to cheat.13

Despite the promise seen in the results of such 

interventions from small studies conducted in 

lab settings, little is known about their effec-

tiveness in large-scale field settings with real 

consequences. This is an important gap in the 

research: Field trials can help to inform the 

theories that motivate an intervention,14 and 

achieving success in the field is critical before 

policymakers can justify widely deploying any 

intervention to address societal problems, such 

as inadequate saving for retirement.15 This is the 

gap we set out to address in our study.

Method
We ran our field experiment in Mexico throughout 

August 2018 on all 48,853 clients who had retire-

ment accounts with a specific fund administrator 

and used an online mobile banking app called 

AforeMóvil to set up and make voluntary contri-

butions to those accounts. This popular app is 

provided by the government regulatory commis-

sion CONSAR (Comisión Nacional del Sistema de 

Ahorro para el Retiro) and is available to all retire-

ment savings plan providers (known in Mexico as 

Administradoras de Fondos para el Retiro). We 

split the group in half randomly on July 25, 2018, 

allocating 24,427 account holders to the treat-

ment group and 24,426 to the control group.

The two groups did not differ in terms of their 

members’ gender, initial savings, and age (see 

Table S1 in the Supplemental Material for a 

detailed analysis). Seventy-three percent of the 

account holders from the whole study group 

were men, and the average total retirement 

savings balance was 212,200 Mexican pesos 

(approximately US$10,500), out of which 8,650 

pesos (approximately US$420) were volun-

tary savings. For context, the average monthly 

household income per capita in Mexico at the 

time was approximately US$240.16 Sixty-one 

percent of account holders were in the high-

risk investment portfolio designed for those 36 

years of age and younger, 23% were in the port-

folio designed for 37- to 45-year-olds, 15% were 

in the portfolio for 46- to 59-year-olds, and 1% 

were in the portfolio for those over 60.

The intervention for the treatment group 

involved three main stages. First, account 

holders received an invitation message with 

a link to meet their future self. Second, those 

clicking the link were directed to a web page 

where they could take a selfie and see an 

age-progressed rendering of their future self 

(see Figure 1). A computer algorithm, made by an 

anonymous commercial company in collabora-

tion with our research group, automatically aged 

the person’s image to approximate what they 

would look like in about 20 years. Third, after 

taking this step, account holders saw a message 

below their aged photo asking how much they 

would like to save for the person in the picture 

to live well, along with a link to the savings page 

on the app. Account holders could then choose 

to enroll in the recurring-deposit program, make 

a one-time contribution, or do both.

To increase the likelihood of attracting account 

holders’ attention, we planned to send each 

account holder nine invitation messages—three 

emails, three mobile phone text messages, 

and three push notifications in the app—over 

the course of one month. We also used three 

different themes along the following lines for the 

phrasing in the invitations: “How will you look in 

old age?” (aiming to spark a sense of curiosity); 

“message from your ‘future self’” (aiming to grab 

attention through mystery); and “limited time, 

try it today” (drawing on a sense of urgency).17 

(See Figures S1–S7 in the Supplemental Mate-

rial for the full text of the email, text, and app 

messages in Spanish and English.) The order of 

the type of communication used (email, text, or 

push notification) and the message theme was 

randomized. Whether or not account holders 
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clicked on the links, took a selfie, or made a 

contribution, they received all scheduled invi-

tations throughout the month. Because of a 

logistical issue, one of the planned emails was, 

in the end, not sent, so each account holder 

received a total of eight invitations.

The control group also received messages (by 

email, text, and push notification, at the same 

times as the treatment group) encouraging them 

to save. These messages had themes similar to 

those in the messages sent to the treatment 

group but did not mention the aging photo filter. 

In translation, the text messages, for example, 

read, “Do you want to save for retirement? 

Click here!”; “Have you started saving for retire-

ment? Click here and program your savings!”; 

and “Don’t waste more time, click here and 

save TODAY for a better future.” Each control 

message had a link directly to the saving app.

Results
Almost half of the treatment group chose to 

click through to the photo filter page at least 

once. A total of 11,092 account holders (45% 

of the treatment group) at some point clicked 

through, together making 32,615 visits to the 

web page. Of those who visited the photo 

filter web page, more than half took selfies: 

6,843 account holders (28% of the treatment 

group) took a total of 13,041 selfies. Then 2,585 

account holders (10.5% of the treatment group) 

clicked on the AforeMóvil contribution link a 

total of 3,013 times (see Table 1).

In terms of engagement, email and mobile 

phone text messages proved more effective 

than the app’s push notifications at generating 

initial interest: 42% of first visits to the photo 

filter web page came from emails, 40% from 

text messages, and 18% from push notifica-

tions. The theme of the message also mattered: 

44% of first visits came from the “how will you 

look in old age” communications, 39% came 

from the “message from your ‘future self’” 

communications, and 17% came from the limit-

ed-time communications. When the effects of 

all communications were analyzed, we found 

that the same patterns held, and the differences 

were significant at the p < .01 level. (See Table S6 

in the Supplemental Material for more details, 

and see note A for a discussion of the statistical 

terms used in this article.)

Figure 1. The results of the aging filter on a selfie

Note. The far left panel shows a message inviting account holders to meet their future selves; the English and Spanish versions 
of all invitations may be seen in the figures in the Supplemental Material. The translation of the text from the middle image 
reads, “Smile, take a selfie and in a few seconds we will introduce you to ‘your future self.’” The translation of the text from the 
right image reads, “How much do you want to save so that he lives well?”
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Overall, we found that men were more likely 

than women to take a selfie, click through to the 

app, and make a contribution. Also, the prob-

ability increased with the age, rising from one 

age group to the next. Looking at retirement 

account balances and salary levels, we found 

that the probability of completing the entire 

process increased with the account balance 

of the account holder and decreased with the 

salary level. (Overall, these findings were signifi-

cant at p < .05; see Table S2 in the Supplemental 

Material for a detailed analysis.)

As  we noted earlier, account holders  could 

enroll in the recurring-deposit program, make 

a one-time contribution, or do both. Before 

starting our study,  we preregistered  (https://

aspredicted.org/blind.php?x=uu88y4) two 

main outcomes—whether clients enrolled 

in a recurring-deposit program and  whether 

clients made  any  voluntary contribution (that 

is,  whether they made a one-time contribu-

tion  or  signed up for the recurring-deposit 

program)—as well as the magnitude of the 

contributions. Given the extremely  low retire-

ment savings  contribution rate in Mexico, 

upon reflection, we realized  we had failed to 

include a simple analysis of one-time contri-

butions. Because this information is of practical 

interest, we report three outcomes: recurring- 

deposit sign-ups, one-time contributions, and 

whether account holders made any voluntary 

contribution.

We found no significant effects in the percentage 

of account holders who enrolled in the recur-

ring-deposit program, perhaps because signing 

up for recurring deposits is a large commitment 

and thus hard to influence, nor did we find a 

statistically significant effect on the likelihood 

of making any voluntary contribution. None-

theless, the treatment modestly increased the 

number of account holders who made one-time 

contributions to a statistically significant extent: 

1.5% of the control group made contributions 

(355 people), compared with 1.7% of the treat-

ment group (412 people; p < .05). (See Table 1; 

also see Table S3 in the Supplemental Material 

for a detailed analysis.) Although a 0.2% increase 

sounds small, this means that 16% more people 

in the treatment group than in the control group 

made contributions.

Given that over 98% of account holders in the 

study made no contributions to their retirement 

savings, any effects among the people who did 

contribute get diluted in simple statistical regres-

sions, the kinds of analyses often done with this 

kind of data. A more informative approach is to 

use Tobit regression—a statistical approach that 

isolates the effect from the subset of people 

making nonzero contributions. This is the 

common model used to analyze savings when 

many accounts have a zero balance. With this 

approach, we found that the intervention greatly 

raised the average amount of single contributions 

(conditional on a contribution being made): The 

average contribution in the control group was 

3,063 pesos, and the average contribution in the 

intervention group was 1,327 pesos higher (a 43% 

increase) . (See Table 2; see also Table S4.) Not 

all people in the intervention group completed 

the process (in other words, not everyone who 

had the opportunity to take a selfie did so); this 

Table 1. Summary of actions by account holders in the study

Action

Control group  
(n = 24,426)

Treatment group  
(n = 24,427)

n % n %

Visited the selfie website 11,092 45

Took selfies 6,843 28

Clicked from selfies to contributions  
 in the AforeMóvil app

2,585 10.5

Made a one-time contribution 355 1.5 412 1.7

Note. The study was conducted in August 2018. The treatment led to a statistically significant increase of 0.2 percentage point 
in the number of account holders who made a one-time contribution (p < .05), although the number of people who made 
contributions was very small in both groups.

https://aspredicted.org/blind.php?x=uu88y4
https://aspredicted.org/blind.php?x=uu88y4
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suggest that the effect we found is a lower bound 

of the effect of the intervention on the people 

who went through the intervention.

Collectively, account holders in the treatment 

group contributed 54% more to retirement in 

August than the control group did: 1,675,974 

and 1,087,422 pesos, respectively. Although 

these seem like large increases in money, these 

results should be treated with caution given the 

very small number of people making the contri-

butions leading to these amounts.

Finally, we explored whether income level, age, 

gender, and formal employment influenced 

the retirement contributions made. (We used 

mandatory contributions as a proxy for formal 

employment, given that these contributions are 

made by employers.) We found some evidence 

that the intervention increased recurring savings 

of individuals aged 37–45 years by 305 pesos 

compared with the recurring savings of individ-

uals in the treatment group who were younger 

than 36 years or older than 46 years (p < .05). 

We also found that for the people in the treat-

ment group who made voluntary contributions, 

those contributions increased by about 16% per 

additional peso of income (p < .01; see Table S5 

in the Supplemental Material for detailed anal-

ysis). In other words, those with a higher income 

may have been more influenced by this inter-

vention. This pattern may reflect the fact that for 

many workers with limited incomes, saving even 

a little is a considerable burden, and this inter-

vention may not influence such workers.

These results should be interpreted with care, 

however, given the large number of tested 

parameters in this model and the noisy nature 

of our income measure. Indeed, employers in 

Mexico widely underreport income because of 

tax incentives and to reduce the money they 

must contribute to retirement accounts.

Perhaps the most interesting aspect of the 

intervention is its cost-effectiveness. The devel-

opment of the aging photo filter itself and the 

host web page cost 139,490 pesos (US$7,000). 

The text messages cost 0.56 peso (US$0.028) 

per message, in this case totaling roughly 

82,940 pesos (US$4,130), and push notifications 

and emails had no direct costs outside of the 

time and effort required to administer them.

At present, about 20 million people in Mexico 

have retirement savings plans, 2.2 million of 

whom use AforeMóvil. Using emails and push 

notifications alone to share the aging photo 

filter web page, it would be possible to scale this 

intervention to all 2.2 million current AforeMóvil 

users for about 112,785 pesos (US$5,500) per 

month, given the costs of the photo filter license 

and AforeMóvil staff time.

Extrapolating from our results that the inter-

vention increased the number of contributors 

by 0.2%, we calculate that this expansion could 

result in an additional 4,400 contributors out 

of 2.2 million people, generating an increase 

of 53,004,600 pesos (US$2,584,782) in volun-

tary retirement savings in just one month. That 

translates to about 470 pesos in savings gener-

ated per 1 peso invested.

Discussion
Around the world, policymakers are keen to 

encourage people to save more for their retire-

ment. To help, researchers have introduced a 

variety of interventions based on principles of 

Table 2. Results: The peso amounts contributed to savings by the treatment 
group relative to control group, conditional on making a contribution

Group
Any voluntary 
contribution

Recurrent  
contributions

One-time  
contribution

Treatment 52.85 −18.83 1,327.48**

(92.03) (46.12) (592.03)

Note. We used a Tobit regression to see the effect of the intervention on the peso amount of retirement contributions among 
those who made a contribution. This approach is the one commonly used to analyze savings when many savings accounts 
have zero balance. Standard errors are in parentheses.
**p < .05.
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social psychology and behavioral economics. 

For example, requiring employees to opt out of 

a default defined-contribution plan rather than 

waiting for them to opt in to such a program 

can increase the number of people who partic-

ipate in a retirement plan. Such strategies have 

been shown to greatly increase the number of 

employees who contribute to their retirement 

funds.18 Similarly, introducing an automatic 

escalation feature for retirement saving plans 

(in which workers have their paycheck contri-

butions automatically go up each fiscal year 

without having to take any action) has also had 

a positive effect on saving rates.19

But these effective interventions are not used 

everywhere. Mexico, for one, does not use 

them. Even in countries where they are used, 

employers must implement them. Also, workers 

across the world are increasingly turning to 

contract work: Some estimates predict that 

close to 50% of the American workforce could 

be contract workers by 2030.20 So it would 

be useful to come up with additional ways to 

encourage individuals to increase their volun-

tary retirement fund contributions.

The treatment we implemented—exposure to 

age-progressed images—led to a 16% increase 

in the number of account holders who made 

one-time contributions to their retirement 

savings accounts (off a modest baseline) as 

well as an increase in the average amount they 

saved. Our results suggest that investing in the 

intervention on a large scale would be cost-ef-

fective: When scaled up across the 2.2 million 

account holders in Mexico, the approach could 

result in an additional 470 pesos saved per 1 

peso spent on the intervention.

Given the complex set of factors that affect who 

saves what for their retirement, it is reasonable 

to expect that the effects of any one interven-

tion should be small.21

Our study did have some limitations. Because 

we could test this intervention only with the 

customers who already had the online banking 

app, our results may be less relevant for people 

who do not have the app or even a bank account, 

which may be true more often for people with 

low incomes and informal or no employment. 

Further, because the aging filter was hosted 

on an external website and not directly within 

AforeMóvil, some account holders may have 

had logistical difficulties going through the steps 

of the whole intervention process, from taking a 

photo to making a retirement saving deposit. All 

of the results should also be treated with some 

caution given the large number of outcomes we 

analyzed, which may have inflated the chance of 

finding significant effects.

The design of this field study does not allow us to 

determine why viewing age-progressed images 

led people to contribute more money to retire-

ment. In theory, such images should enhance 

an emotional connection to and concern for 

the well-being of one’s future self, as previous 

research has found.12,22 However, other factors 

could help to explain the increase. For example, 

the treatment may have led individuals to simply 

pay more attention to the savings decision, and 

this additional attention could have increased 

their contributions. If possible, future research—

in the field and in the lab—should examine such 

alternatives.

Our study answers a growing call for psycho-

logical research to address pressing societal 

concerns.23 We have shown that helping people 

to construct vivid, realistic images of their future 

selves can affect their real decisions to increase 

savings for the future. However this effect is 

accomplished, the findings suggest that from 

a practical standpoint, using age-progressed 

photos could complement existing successful 

strategies for increasing retirement savings.
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endnote
A. Editors’ note to nonscientists: For any given data 

set, the statistical test used—such as the chi-square 

(χ2) test, the t test, or the F test—depends on the 

number of data points and the kinds of variables 

being considered, such as proportions or means. 

The p value of a statistical test is the probability of 

obtaining a result equal to or more extreme than 

would be observed merely by chance, assuming 

there are no true differences between the groups 

under study (this assumption is referred to as the 

null hypothesis). Researchers traditionally view p < 

.05 as the threshold of statistical significance (also 

referred to as a 5% significance level), with lower p 

values indicating a stronger basis for rejecting the 

null hypothesis. Standard deviation is a measure of 

the amount of variation in a set of values. Approxi-

mately two-thirds of the observations fall between 

one standard deviation below the mean and one 

standard deviation above the mean. Standard error 

uses standard deviation to determine how precisely 

one has estimated a true population value from a 

sample. For instance, if one took enough samples 

from a population, the sample mean ±1 standard 

error would contain the true population mean 

around two-thirds of the time. 
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abstract*

The COVID-19 pandemic has added new urgency to the question of how 
best to motivate people to get needed vaccines. In this article, we present 
lessons gleaned from government evaluations of eight large randomized 
controlled trials of interventions that used direct communications to 
increase the uptake of routine vaccines. These evaluations, conducted by 
the U.S. General Services Administration’s Office of Evaluation Sciences 
(OES) before the start of the pandemic, had a median sample size of 
55,000. Participating organizations deployed a variety of behaviorally 
informed direct communications and used administrative data to measure 
whether people who received the communications got vaccinated or took 
steps toward vaccination. The results of six of the eight evaluations were 
not statistically significant, and a meta-analysis suggests that changes in 
vaccination rates ranged from −0.004 to 0.394 percentage points. The 
remaining two evaluations yielded increases in vaccination rates that were 
statistically significant, albeit modest: 0.59 and 0.16 percentage points. 
Agencies looking for cost-effective ways to use communications to boost 
vaccine uptake in the field—whether for COVID-19 or for other diseases—
may want to evaluate program effectiveness early on so messages and 
methods may be adjusted as needed, and they should expect effects to 
be smaller than those seen in academic studies.
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E
ver since vaccines for COVID-19 became 

available, public health officials have tried 

many strategies to induce as many people 

as possible to roll up their sleeves.1 Yet, at the 

time of this writing, participation in vaccine 

programs has been disappointing. Rates of 

uptake for many vaccines fall well below public 

health recommendations, both in the United 

States2,3 and in other countries.4,5 In the United 

States, uptake of COVID-19 vaccinations has 

also been lower than expected.

Direct communication to individuals is a 

commonly used, relatively inexpensive tool 

for trying to increase vaccination rates, and 

communication “to enhance informed vaccine 

decision-making” is one of the five goals of 

the U.S. National Vaccine Plan.2 The approach 

makes sense: Communications have the poten-

tial to address a number of behavioral barriers to 

vaccination. Individuals may be unaware that a 

vaccine is available and recommended for them, 

may not believe that a particular vaccination is 

safe or effective, may not form an intention to 

get vaccinated, or may not remember or be able 

to act on an intention to vaccinate. Research in 

behavioral science provides insight on how to 

design letters, emails, and other direct commu-

nications to overcome such barriers.6–8 For 

example, research suggests that particular kinds 

of messages have the potential to influence 

behavior, such as those that tap into people’s 

natural aversion to risk, provide the perspective 

of a hypothetical individual facing a decision, 

or reinforce good decision-making by empha-

sizing that a desired action is the norm.

Nevertheless, just how large a difference govern-

ment communications can make has been 

unclear. In this article, we discuss a set of studies 

that presented an unusual opportunity to evaluate 

such interventions in a large-scale, real-world 

context. An analysis of this work offers lessons that 

might guide the use and evaluation of commu-

nications designed to improve uptake of vaccines 

against COVID-19 and other infectious disease.

The Evaluations in Detail
The research we review in this article was 

conducted by the U.S. General Services 

Administration’s Office of Evaluation Sciences 

(OES), a team of interdisciplinary experts who 

work across the U.S. government to help 

agencies build and use evidence, including 

behavioral insights, for the public good. 

Between 2015 and 2019, OES designed and 

tested an array of direct communications about 

vaccination in eight large-scale, randomized 

controlled trials—gold-standard experiments 

in which participants are assigned randomly to 

treatment and control groups to limit bias and 

enable researchers to explore cause-and-effect 

relationships. OES conducted the evaluations 

(known as the OES vaccination portfolio) in 

collaboration with a private health facility, a 

city department of health, a state department 

of health, three Veterans Health Administration 

health care systems, and one division of the U.S. 

Department of Health and Human Services.

The evaluations had a median sample size of 

55,000, which is considerably larger than that 

reported in most behavioral science studies, 

as well as other appealing features. The inter-

ventions aimed to increase vaccination rates 

in populations that public health experts had 

strongly recommended be vaccinated, such as 

young children, pregnant women, and older 

adults. Several samples had high proportions 

of individuals from groups that have historically 

had lower vaccination rates. More than half 

the patients included in one of the evaluation’s 

samples at a Veterans Affairs facility, for example, 

were African American. The interventions were 

wide-ranging. Some experiments used email, 

postcard, letter, or social media notifications to 

convey messages to potential vaccine recipi-

ents. Others used very different strategies: In 

one, school administrators received a formal 

report card of a school’s vaccination compli-

ance rate, and in another, clinicians received 

reminders through a hospital’s electronic health 

record (EHR) system. The behavioral insights 

that informed the interventions also varied. 

Behavioral studies have tested strategies such 

as reminders, prompts that encourage recipi-

ents to make a plan to get vaccinated, messages 

that emphasize social norms, communications 

designed to be persuasive, and variations in 

the source and timing of messages. All these 

strategies were used in one or more of the 

interventions OES evaluated.
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Although the OES evaluations focused on 

routine vaccinations, the findings are rele-

vant to addressing the ongoing challenge 

of COVID-19 in part because, as is true for 

routine vaccinations, the challenge of achieving 

and maintaining widespread immunization is 

expected to continue. Many of the OES evalua-

tions were implemented in the midst of broader 

vaccination campaigns, which will also be 

necessary to continue to fight COVID-19.

We selected the OES vaccination portfolio for 

analysis for another reason as well: These eval-

uations overcome some drawbacks of many 

other investigations into the effects of commu-

nications designed to influence behavior. 

Although the amount of research on using 

communications to alter behavior has increased 

rapidly and some published experiments show 

measurable impacts, some of these effects have 

been hard to replicate in the real world.

A recent analysis of the literature on the use of 

nudges helps to explain why. Nudges, which 

often take the form of communications to 

influence behavior, are light-touch interven-

tions that aim to alter people’s behavior without 

constraining choice or providing significant 

economic incentives. Journal articles reporting 

on academic studies of nudges show effects that 

are 7.3 percentage points higher, on average, 

than those seen in evaluations conducted by 

government units. The analysis suggests that a 

combination of publication bias and low statis-

tical power can account for the gap.9 Publication 

bias is the tendency to publish only statistically 

significant results. Such selective publication 

of results has been found to inflate expecta-

tions of actual effects and boost the likelihood 

of false positive findings.10 Statistical power is a 

study’s ability to detect an effect if there is one. 

In general, published studies on communication 

interventions have had small sample sizes, which 

Figure 1. Overview of O�ce of Evaluation Sciences vaccination uptake 
evaluations showing population segments that were sampled, intermediaries 
in the communication chain, sample sizes, & the modes of communication

Note. EHR = electronic health record. Ages are given in years. Evaluation details are in Table 1.
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limit their power and the strength of the conclu-

sions that can be drawn from them.

In the case of the vaccination portfolio, 

OES provided detailed preanalysis plans and 

committed to sharing the results of all evalua-

tions; it has no “file drawer” where results are 

stashed away if they are not significant. The 

results of every evaluation of communications 

encouraging vaccination uptake conducted 

by OES from 2015 through 2019 have been 

reported on the OES website, and all evaluations 

are summarized here to avoid publication bias.

These evaluations were carefully designed to 

have high statistical power so as to detect even 

tiny effects. Minimum detectable effect, or MDE, 

is a measure of the sensitivity of a study; it is the 

smallest effect that, if it exists, would have an 

80% chance of being detected. The OES eval-

uations had MDEs as small as 0.04 percentage 

points, and all but one had an MDE smaller than 

1.7 percentage points. This made the evalua-

tions powerful enough to detect the effects in 

the range of 2 to 4 percentage points that had 

been reported by two similar, related studies.11,12

Results of the OES Evaluations
Table 1 contains a summary of the results of the 

eight evaluations. The communications used 

in each study can be seen by visiting https://

oes.gsa.gov/vaccines/ and clicking on the View 

Vaccination Portfolio Intervention Pack (PDF) 

button. Briefly, the interventions and results 

were as follows, listed roughly in the order in 

which they were done.

Evaluation 1
Letters encouraging flu vaccination were sent 

to Medicare beneficiaries in the experimental 

groups of this study, which was conducted in 

2014–2015. A total of 227,955 beneficiaries 

received either no letter (the control group) or 

one of four versions of a letter encouraging 

vaccination (the experimental groups). The 

versions incorporated language that drew on 

past behavioral research. Study participants 

who received a letter were more likely to get 

their shot, although the version received made 

no difference.13,14

Evaluation 2
Messages encouraging flu vaccination were 

sent to a randomly selected subset of 2,002 

pregnant women through a Duke University 

Health System EHR messaging system in this 

study, conducted in 2016–2017. The messages 

noted that pregnant women are at greater risk of 

contracting the flu and that the vaccine provides 

protection for both mother and infant. The 

messages reminded patients that they could 

receive the vaccine at their next scheduled 

obstetric appointment. The rates of vaccina-

tion did not differ significantly between women 

who received the messages and women who 

did not.15

Evaluation 3
Varied social media advertisements promoted 

influenza and whooping cough vaccination 

for potentially pregnant women in this study, 

conducted in 2017. This campaign reached 

591,221 women ages 20–34 years. It did not 

measure vaccination rates but instead analyzed 

click-through rates for four different messages 

to determine which messages motivated 

viewers to seek more information. The study 

found no statistically significant differences in 

the responses to the ads.16

Evaluation 4
In this study, conducted in 2017–2018, the 

Louisiana Department of Health sent post-

card reminders to 208,867 residents ages 

65–70 years who were overdue for any of four 

vaccines. Postcards were sent on a staggered 

schedule over a season, enabling timing to be 

used to create treatment and control groups. A 

reminder sent in October had a small but statis-

tically significant effect on vaccine uptake. Two 

rounds of postcards sent to different groups in 

November and December had no effect.17,18

Evaluation 5
In a study conducted in 2017–2018, the health 

department of a midsized city with 700 schools 

and daycare centers sent to randomly selected 

school leaders an immunization report card 

highlighting their school’s immunization 

compliance in comparison with that of similar 

schools. The report cards had no effect on 

the immunization rates for the schools that 
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were sent the report cards, compared with the 

schools that were not sent report cards.19,20

Evaluation 6
Postcards promoting influenza vaccina-

tion were mailed to 43,215 patients in the St. 

Cloud Veterans Affairs Health Care System in 

Minnesota in a study conducted in 2017–2018. 

Three different postcards were designed using 

evidence from behavioral science: a basic 

postcard providing information about how to 

get a flu shot, a peer-group-influence post-

card noting how many St. Cloud veterans get 

the shot, and an implementation postcard that 

prompted veterans to write a concrete plan for 

getting a shot at a specific time and place. There 

were no statistically significant differences in the 

uptake or timing of flu shots among the groups 

receiving the three postcards.21

Evaluation 7
The New York Harbor Veterans Affairs Health 

Care System sent emails reminding patients to 

get their flu shots in a study conducted in 2017–

2018. A total of 27,162 patients were assigned 

to either a treatment group or a control group. 

Using evidence from behavioral studies, 

messages sent to the treatment group framed 

getting a flu shot as a default course of action 

(requiring the patient to take action to opt out); 

gave an implementation prompt; and presented 

the benefits of a shot as being concrete and 

realized in the near term, providing protec-

tion within two weeks. The control group did 

not receive any emails. The emails had no 

significant effect on the uptake or timing of 

flu shots.22

Evaluation 8
After a redesign, the Atlanta Veterans Affairs 

Health Care System’s EHR system bundled 

together three vaccination reminders to clini-

cians, provided an immunization information 

dashboard for each patient, and shared talking 

points that providers could use to address patient 

refusal or vaccine hesitancy. The evaluation, 

conducted in 2018–2019, enrolled 84 primary 

care team clusters that saw 28,941 unique 

patients during the test period. The difference 

in vaccination rates between the patients seen 

by providers exposed to the redesign and those 

seen by providers not exposed to the redesign 

was statistically insignificant.23,24

In summary, two of the eight individual evalu-

ations yielded statistically significant effects. In 

Evaluation 1, letter reminders about influenza 

vaccination sent to older Medicare beneficia-

ries increased the probability that they would 

get an influenza vaccination by 0.4 to 0.7 

percentage points (depending on the version of 

the letter)—a mean of 0.59 percentage points—

relative to a group who received no reminder 

letter.13 In Evaluation 4, postcard reminders 

sent to Louisiana residents ages 65–70 years 

in October increased the number of influenza, 

tetanus, pneumococcal, and shingles vacci-

nations they received (analyzed together) by a 

statistically significant 0.27 percentage points. 

However, later postcards mailed to different 

groups did not have a detectable effect. The 

overall difference in vaccination rates between 

postcard and no-postcard groups was smaller 

than 0.27 but still statistically significant: 0.16 

percentage points.17

To gain insights for COVID-19 vaccination 

campaigns from the OES studies, we performed 

a meta-analysis—a statistical analysis aggre-

gating data from a group of related studies—of 

the six evaluations that measured vaccination 

rates at the individual level. We conducted the 

meta-analysis using a single number repre-

senting the effect size from each of those six 

evaluations (that is, the 0.59 and 0.16 percentage 

points corresponding to the average treatment 

condition effects in Evaluations 1 and 4). See the 

Supplemental Material for technical details.

The meta-analysis indicated that the effect from 

the communications was small and not statis-

tically significant. We based this conclusion on 

the confidence interval we calculated. A confi-

dence interval is determined using a procedure 

that gives a range of values that contains the 

true effect size some proportion of the time. 

For instance, if this meta-analysis were repeated 

100 times with different data, 95 of those times 

the 95% confidence interval that we calculated 

would contain the true size of the effect in the 

sampled population. For the OES vaccination 

uptake evaluations, the 95% confidence interval 
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Table 1. Key project characteristics of Office of Evaluation Sciences vaccination uptake evaluations,  
including primary collaborators, project context, evaluation design, & key findings

Evaluation Collaborator Sample size Vaccine type Population Year(s) Outcome Treatment condition Evaluation Control condition Treatment mean Control mean Key findings Cost

1 Centers for 
Medicare and 

Medicaid Services

227,955 Influenza Medicare 
beneficiaries 

66+ years

2014–2015 Vaccination 
uptake

One of four letters 
encouraging flu 
vaccination

1 No letter 26.5% (across 
treatments)

25.9% Any letter compared with no letter 
statistically significantly increased 
vaccination rates by 0.59 percentage 
points. A letter from the Surgeon General 
generated the largest effects.

Low

2 Duke University 
Health System

2,002 Influenza Pregnant 
women

2016–2017 Vaccination 
uptake

Targeted EHR 
message on the flu 
vaccine

2 No targeted

EHR message

38.3% 40.1% The targeted message generated a 
statistically insignificant (1.5-percentage-
point) drop in flu vaccine uptake.

Very low

3 National Vaccine 
Program Office

591,221 Influenza, 
whooping 

cough

Potentially 
pregnant 
women

2017 Ad click rates One of four 
variations of 
ads highlighting 
maternal 
immunization

3 Ad variations (no 
one comparison 

group)

0.15%–0.16% 
(across 

treatments)

N/A The ads had no differential impact on 
click-through rates.

No cost

4 Louisiana 
Department of 

Health

208,867 Numerous Adults 
(65–70 years) 
overdue for at 
least one of 

four vaccines

2017–2018 Vaccination 
uptake

A postcard 
reminder sent 
in October, 
November, or 
December

4 January postcard 8.75% (across 
treatments)

8.59% The October reminder had a small 
but statistically significant effect (0.27 
percentage points), whereas postcards 
sent later had no effect.

No cost

5 City Department 
of Health

700 schools  
All required 
childhood 
vaccines

 
School and 

daycare 
center 

leadership

2017–2018 Vaccine 
compliance

A vaccine 
compliance report 
card

5 No report card 76.3% 76.2% The report card did not increase 
immunization compliance at treated 
schools compared with control schools.

Moderate

6 St Cloud Veterans 
Affairs

43,215 Influenza Veterans 18+ 
years

2017–2018 Vaccination 
uptake

One of two 
postcards informed 
by insights from the 
behavioral sciences

6 Basic (not 
behaviorally 

informed) postcard

40.0% 40.1% The postcards informed by insights from 
the behavioral sciences generated a 
combined statistically insignificant (0.4 
percentage point) drop in vaccine uptake.

No cost

7 New York Harbor 
Veterans Affairs

27,162 Influenza Veterans 18+ 
years

2017–2018 Vaccination 
uptake

Email encouraging 
flu vaccination and 
providing action-
relevant information

7 No email 20.3% 20.2% The email message generated a 
statistically insignificant increase (0.4 
percentage points) in vaccination uptake 
and also did not affect vaccination timing.

Very low

8 Atlanta Veterans 
Affairs

28,941 Influenza, 
pneumococcal,

Tdap

Veterans 18+ 
years

2018–2019 Vaccination 
uptake, all 

appointments 
in study 
period

Primary care teams 
received modified 
clinical reminders 
in the EHR system, 
vaccination 
dashboard, and 
suggested talking 
points

8 Status quo EHR 
system

20.74% 19.18% The EHR intervention generated a 
statistically insignificant increase (1.6 
percentage points) in vaccination rates 
among treated patients.

Multiple/ 
unknown

Note. EHR = electronic health record; N/A = not applicable. Cost estimates refer to the ongoing marginal cost—the cost of delivering an intervention to a 
target population as an addition to a preexisting program—based on assumptions about the relative costs of these various distribution types. In many cases, the 
communications could be sent using existing systems, so the marginal cost was zero or very low. This cost framework is discussed in more detail in reference 
32. For evaluations that looked at vaccination compliance or updates, means for treatment and control groups are average vaccination rates calculated based 
on raw data. An exception is Evaluation 4, which had gaps in data availability, and the mean had to be estimated using a statistical model. Means for Evaluations 
3 and 5, meanwhile, capture the average click rate on ads and likelihood of immunization compliance, respectively. For further information about Evaluation 1, 
see references 13 and 14; Evaluation 2, see reference 15; Evaluation 3, see reference 16; Evaluation 4, see references 17 and 18; Evaluation 5, see references 19 
and 20; Evaluation 6, see reference 21; Evaluation 7, see reference 22; and Evaluation 8, see reference 23.
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Table 1. Key project characteristics of Office of Evaluation Sciences vaccination uptake evaluations,  
including primary collaborators, project context, evaluation design, & key findings

Evaluation Collaborator Sample size Vaccine type Population Year(s) Outcome Treatment condition Evaluation Control condition Treatment mean Control mean Key findings Cost

1 Centers for 
Medicare and 

Medicaid Services

227,955 Influenza Medicare 
beneficiaries 

66+ years

2014–2015 Vaccination 
uptake

One of four letters 
encouraging flu 
vaccination

1 No letter 26.5% (across 
treatments)

25.9% Any letter compared with no letter 
statistically significantly increased 
vaccination rates by 0.59 percentage 
points. A letter from the Surgeon General 
generated the largest effects.

Low

2 Duke University 
Health System

2,002 Influenza Pregnant 
women

2016–2017 Vaccination 
uptake

Targeted EHR 
message on the flu 
vaccine

2 No targeted

EHR message

38.3% 40.1% The targeted message generated a 
statistically insignificant (1.5-percentage-
point) drop in flu vaccine uptake.

Very low

3 National Vaccine 
Program Office

591,221 Influenza, 
whooping 

cough

Potentially 
pregnant 
women

2017 Ad click rates One of four 
variations of 
ads highlighting 
maternal 
immunization

3 Ad variations (no 
one comparison 

group)

0.15%–0.16% 
(across 

treatments)

N/A The ads had no differential impact on 
click-through rates.

No cost

4 Louisiana 
Department of 

Health

208,867 Numerous Adults 
(65–70 years) 
overdue for at 
least one of 

four vaccines

2017–2018 Vaccination 
uptake

A postcard 
reminder sent 
in October, 
November, or 
December

4 January postcard 8.75% (across 
treatments)

8.59% The October reminder had a small 
but statistically significant effect (0.27 
percentage points), whereas postcards 
sent later had no effect.

No cost

5 City Department 
of Health

700 schools  
All required 
childhood 
vaccines

 
School and 

daycare 
center 

leadership

2017–2018 Vaccine 
compliance

A vaccine 
compliance report 
card

5 No report card 76.3% 76.2% The report card did not increase 
immunization compliance at treated 
schools compared with control schools.

Moderate

6 St Cloud Veterans 
Affairs

43,215 Influenza Veterans 18+ 
years

2017–2018 Vaccination 
uptake

One of two 
postcards informed 
by insights from the 
behavioral sciences

6 Basic (not 
behaviorally 

informed) postcard

40.0% 40.1% The postcards informed by insights from 
the behavioral sciences generated a 
combined statistically insignificant (0.4 
percentage point) drop in vaccine uptake.

No cost

7 New York Harbor 
Veterans Affairs

27,162 Influenza Veterans 18+ 
years

2017–2018 Vaccination 
uptake

Email encouraging 
flu vaccination and 
providing action-
relevant information

7 No email 20.3% 20.2% The email message generated a 
statistically insignificant increase (0.4 
percentage points) in vaccination uptake 
and also did not affect vaccination timing.

Very low

8 Atlanta Veterans 
Affairs

28,941 Influenza, 
pneumococcal,

Tdap

Veterans 18+ 
years

2018–2019 Vaccination 
uptake, all 

appointments 
in study 
period

Primary care teams 
received modified 
clinical reminders 
in the EHR system, 
vaccination 
dashboard, and 
suggested talking 
points

8 Status quo EHR 
system

20.74% 19.18% The EHR intervention generated a 
statistically insignificant increase (1.6 
percentage points) in vaccination rates 
among treated patients.

Multiple/ 
unknown

Table 1. Key project characteristics of Office of Evaluation Sciences vaccination uptake evaluations,  
including primary collaborators, project context, evaluation design, & key findings (continued)
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for the difference in the vaccination rate in the 

treatment versus control conditions ranged 

from −0.004 (virtually no effect) to 0.394 

percentage points. In other words, interventions 

like those in the OES evaluations are likely to 

reliably generate effects of no more than about 

half a percentage point.

Lessons for the COVID-19 Era
We draw four main lessons from our review of 

the OES evaluations.

Lesson 1
The first lesson is that behaviorally informed 

direct communications can increase vaccina-

tion rates at scale but may have smaller, less 

reliable effects than much of the published liter-

ature suggests.

The OES evaluations provide ballpark estimates 

for the effects that behaviorally informed direct 

communications might have at scale. Although 

the mailed reminders that yielded statistically 

significant effects in two studies produced small 

increases in the percentages of people who got 

vaccinated, those small differences translated 

into thousands of additional vaccinations, which 

may be considered meaningful by program 

managers.

Still, a public health official planning a vaccina-

tion campaign to combat COVID-19 or another 

disease would want to be mindful of the small 

sizes of the effects. A review of published studies 

gives the impression that direct messaging to 

individuals is more effective than the OES’s large-

scale, real-world evaluations indicate is the case.

We have several reasons for putting more stock 

in the OES evaluations’ findings of small effects 

than in results from the studies described in 

the wider literature, including the studies that 

motivated OES and its collaborators to under-

take the scaled-up interventions. For one thing, 

in contrast to the six OES evaluations that 

measured actual vaccination uptake, much of 

the literature applying behavioral science to 

vaccination focuses on individuals’ thoughts 

and feelings about vaccinations rather than 

actual vaccination uptake.6 It is common for 

published studies to measure the likelihood of 

vaccination in a hypothetical scenario or an indi-

vidual’s intention to be vaccinated rather than 

actual vaccination uptake. (See the 2011 study 

by Punam Anand Keller and her colleagues for 

an example of using a hypothetical scenario.)25 

But people often fail to follow through on their 

intentions to act.26

Two non-OES studies that randomly assigned 

communications and measured actual vacci-

nation rates, albeit with sample sizes under 

10,000 participants, found effects in the 

2- to 4-percentage-point range.11,12 A system-

atic review of studies exploring the efficacy 

of emailed reminders to vaccinate found 

increases in vaccine uptake ranging from 2 to 

11 percentage points for people sent an email 

compared with people who were sent no 

reminder.27

Another reason to trust the OES evaluation 

findings is that, as we noted earlier, the median 

sample size of 55,000 across the eight OES eval-

uations is considerably larger than that reported 

in most published studies. Finally, OES reported 

on the results of every evaluation it conducted.

A closer look at the OES results suggests that 

the context in which communications are used 

may explain why some effects seen in studies 

are not easy to replicate in government evalua-

tions. For example, the OES evaluations did not 

find the effect seen in one recent field experi-

ment done in an urban health clinic system. In 

that experiment, researchers testing 19 different 

text-message vaccination reminders in a sample 

of roughly 47,000 patients found an average 

increase of 2.1 percentage points in vaccina-

tion uptake.28 The text messages were sent by 

primary care providers to a sample of patients 

who had upcoming appointments. The differ-

ence between that context and the government 

sending letters to older adults on Medicare (for 

instance) may provide a partial explanation for 

the smaller effects observed in the OES eval-

uations. The health clinic sample, consisting 

of people who had appointments scheduled 

with a familiar health care provider, may have 

been more responsive to messaging than were 

the OES evaluation’s sample of older adults on 
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Medicare. In addition, working at large scale 

and in a government context sometimes affects 

which elements of a messaging campaign can 

be included. We discuss this point in more detail 

in Lesson 3.

The finding that behaviorally informed direct 

communications are likely to have only small 

effects at scale highlights the importance of 

sample size in a randomized controlled trial 

to evaluate the efficacy of such interven-

tions. In many cases, a randomized control 

trial needs quite a large sample (several thou-

sands of people) to achieve sufficient power 

to detect effects in a real-world context that 

has many additional influences on behavior 

that can reduce the salience and effect of an 

intervention.

Lesson 2
The second lesson is that additional evidence is 

needed to evaluate how the cost-effectiveness 

of behaviorally informed direct communications 

compares with the cost-effectiveness of other 

interventions.

Arguments in favor of using communication 

strategies to influence behavior tend to empha-

size that these are inexpensive to implement 

when calculating costs on a per-recipient basis. 

Light-touch approaches like direct communica-

tions are generally seen as having a low cost per 

participant and being easy to implement relative 

to heavier-handed approaches like redesigning 

forms, prescheduling appointments, or offering 

material incentives. Also, direct communica-

tions can be aimed more precisely at particular 

individuals or subgroups than is possible with 

some alternatives, such as commercial adver-

tising campaigns.

Only a few researchers have compared the 

cost-effectiveness of behaviorally informed 

communication interventions with the cost-ef-

fectiveness of approaches such as financial 

incentives or policy mandates.29–31 These studies 

generally find that communications compare 

favorably to other approaches. Similarly, a 

published report on one of the OES vaccina-

tion uptake evaluations13 extrapolated from the 

cost of printing and sending letters to argue that 

the cost per additional vaccination in the most 

effective treatment condition was approximately 

$90, in line with costs of other approaches. The 

small effect sizes in the OES evaluations high-

light the importance of determining whether 

the costs of various approaches are justified by 

the likely outcomes.

To date, OES vaccination uptake evaluations 

have not collected comprehensive cost infor-

mation, including hours and salary costs for 

those involved in delivering an intervention. 

However, OES recently developed a frame-

work to roughly categorize interventions based 

on their approximate ongoing marginal cost—

the added cost of delivering the intervention 

along with other communications.32 Using this 

framework, the eight vaccination uptake inter-

ventions evaluated by OES include three with 

no cost (defined as involving no new change to 

a delivery medium already in use), two at very 

low cost (from added e-mail), one at low cost 

(from added printing, printing and mailing, or 

phone messages), one at moderate cost (from 

added staffing costs as part of intervention 

delivery), and one with costs labeled “multiple 

or unknown” (from the use of more than one of 

the changes listed above or from other inter-

ventions, such as redesigned EHR messaging). 

The small effect sizes observed for behaviorally 

informed direct communications suggest that it 

may be most sensible to deploy these interven-

tions when they can be delivered at very low or 

no cost, such as by using an existing communi-

cation pipeline.

To build stronger evidence about cost-effec-

tiveness, future research needs to record more 

comprehensive cost data.33 Ideally, researchers 

would go beyond printing and mailing costs, 

capturing both the administrative costs to design 

and deliver such interventions and the burdens 

the interventions impose on recipients.34,35 For 

example, one possible comparison is between 

behaviorally informed direct communications 

and material incentives.36 Several studies have 

found that monetary payments increased vacci-

nation rates,37,38 although, as Tom Chang and his 

coauthors have reported, that is not always the 

case.39 If payments have orders-of-magnitude-

larger effects on vaccination, they may actually 
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be more cost-effective than are direct commu-

nications that cost less per target. Additionally, 

if these strategies have different effects on the 

behavior of nonidentical groups of people, it 

may be cost-effective to use both approaches 

in parallel.

Lesson 3
The third takeaway is that rapid evaluations of 

vaccination uptake interventions in real-world 

contexts are essential for learning what works 

in specific contexts for populations of interest.

The OES vaccination portfolio testifies to the 

importance of evaluating interventions as they 

are deployed in the field. As might be expected, 

both implementation details and effect sizes 

appear to depend highly on context, so engaging 

in testing during study implementation and 

designing studies to have high statistical power 

are both essential. If vaccination campaigns 

are staged to incorporate rapid evaluations of 

different approaches rather than deployed as a 

systemwide rollout of a single strategy, investiga-

tors will be able to quickly (and relatively cheaply) 

discard approaches that are not working and 

tweak their efforts based on observed results,40,41 

enabling vaccination efforts to become increas-

ingly effective over time. Widespread and rapid 

randomized controlled trials of vaccination 

uptake interventions could enable the COVID-19 

vaccination campaign to build evidence about 

how much (if at all) interventions work to increase 

vaccination rates.

An important contribution of the OES vacci-

nation portfolio is its demonstration that when 

scaling up the best practices outlined in the 

research literature, investigators may find that 

practical constraints dilute the expected effects 

of an intervention. For example, OES drew on 

a study in which about 3,200 utility company 

employees were sent a letter listing the days, 

times, and location of a workplace vaccination 

clinic.12 The letters sent to employees in the 

treatment groups included a planning prompt 

that encouraged them to write in the date or 

date and time on which they planned to get 

their shot. OES added similar planning prompts 

to some of the letters sent to approximately 

228,000 Medicare beneficiaries in Evaluation 1, 

which was described earlier in this article,13 but 

it was not feasible to include information about 

the locations and hours of operation of local 

vaccination clinics. The OES study produced a 

smaller increase in vaccination uptake, which 

suggests that including a clinic’s location and 

hours might be necessary to reap the full benefit 

of a planning prompt. Issues of this sort may 

only become evident when a strategy is eval-

uated in the context in which it will be applied.

A second example of the practical constraints 

that can be revealed by real-world tests comes 

from Evaluation 8, which issued reminders to 

clinicians in Atlanta through a revamped EHR 

system at the Atlanta Veterans Affairs Health 

Care System, bundled patients’ needed vacci-

nations together, and provided talking points 

for clinicians to use to encourage vaccina-

tion. In an earlier study, Amanda F. Dempsey 

and her colleagues had tested an intervention 

that included providing 2.5 hours of training to 

providers in how to use language that presumes 

patients have a plan to receive the human papil-

lomavirus vaccination rather than initiating a 

discussion about options.42 That study found a 

9.5-percentage-point increase in the initiation 

of a human papillomavirus vaccine series (see 

also a study that involved a one-hour training 

session43). Building on that approach, OES 

modified an EHR system to encourage providers 

to use language that presumed the patient 

would vaccinate (for example, “It is time for your 

X shot today”). The change was part of a suite 

of modifications to the EHR system designed 

to make it easier for providers to recommend 

and order vaccines. Subsequent conversations 

with providers in the OES evaluation indicated 

that many did not actually use the presumptive 

language that was suggested.24 This implemen-

tation information is invaluable for informing 

the design of future interventions, which might 

try alternative communication strategies or use 

intensive training.

Lesson 4
The final takeaway is that leveraging existing 

vaccination administration systems to support 

randomized evaluations can make evidence 
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building easier and enable practitioners to tweak 

vaccine programs for maximum effectiveness.

The OES vaccination portfolio demonstrates 

the value of working within vaccination admin-

istration systems that can support randomized 

evaluations.44 These studies were conducted 

quickly (often within a single influenza season) 

and at low cost by making behaviorally informed 

design changes to the content or delivery 

schedule of existing communication programs, 

which then delivered variants to randomly 

selected recipients through the existing 

systems. OES projects show that randomized 

evaluation can be embedded in a variety of 

systems with differing data capabilities, even 

within complex administrative systems ranging 

from a city department of health to a regional 

Veterans Affairs health care system. A system 

need not be specially designed for randomized 

controlled trials to enable randomized evalua-

tions. It would be particularly easy to evaluate 

vaccination strategies on a national scale if there 

were a single federal immunization registry that 

recorded the vaccination status of every indi-

vidual or if existing local immunization registries 

were standardized, which would enable the 

identification and random assignment of poten-

tial vaccination recipients to interventions.

The OES evaluations measured outcomes at low 

cost by using existing administrative data, such 

as that captured by state immunization regis-

tries, EHRs, and medical claims databases. The 

more comprehensive and up-to-date the data-

bases, the more useful they are for measuring 

outcomes in evaluations. For instance, the 

availability of real-time data about pediatric 

vaccinations was crucial for the success of the 

OES collaboration with the city health depart-

ment in Evaluation 5 because it facilitated the 

introduction of up-to-date immunization 

compliance report cards for schools. In contrast, 

the Louisiana Department of Health postcard 

collaboration, Evaluation 4, was complicated 

by the fact that health care providers are not 

required to report adult vaccinations.

Conclusion
The success of efforts to combat COVID-19 

will depend critically on whether people get 

vaccinated. Communications are a key tool that 

governments can use to encourage vaccina-

tion. Together, eight randomized evaluations 

of efforts to increase routine vaccinations show 

that direct communications may increase vacci-

nation uptake, but effect sizes are small. The 

small effects imply that such communications 

are a complement to but not a substitute for 

vaccination policies and programs that maxi-

mize convenience and access—for example, 

the widespread availability of free vaccinations, 

perhaps with incentives or mandates.

It is worth considering how the context of 

COVID-19 vaccinations may differ from the 

context for influenza and other routine vacci-

nations. Communications that increase the 

uptake of influenza and other common vaccines 

typically do so by reminding people who may 

otherwise forget to get vaccinated to do so and 

making it easier for them to follow through on 

existing intentions.6 One review described this 

as “leveraging, but not trying to change, what 

people think and feel.”6 These interventions are 

typically deployed in situations where vaccine 

supply exceeds demand.

Reported increases in vaccine hesitancy and 

resistance in recent years likely will create new 

challenges. Regardless of the specific challenges 

for continuing COVID-19 vaccination campaigns, 

the initial demand for COVID-19 vaccinations 

in the United States exceeded supply. By the 

beginning of 2022, the situation had reversed 

in the United States, and hesitancy and resis-

tance to vaccination were reported at home and 

abroad.45 The OES evaluations show how vacci-

nation uptake interventions can be rapidly and 

rigorously evaluated at a large scale. Planning for 

these evaluations now and deploying them soon 

will allow for the collection of much-needed 

evidence about how to best apply communica-

tions and other interventions as part of current 

and future vaccination efforts.
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Drawing what I value  

 

1.      Humor 
2.      Religion 
3.      Sports 
4.      Helping  
5.      Friendship 

 

6.       Family 
7.       Honesty 
8.       Courage 
9.       Creativity 
10. Positivity  
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Can a visual values-
affirmation intervention 
improve test scores 
of students in areas 
affected by crisis?
Daniel D. Shephard, Ali Osseiran, & Fadi Makki

abstract*

Values-affirmation (VA) exercises, which direct people’s attention to 

aspects of their lives that they value and broaden their sense of self, have 

been shown to improve performance in many populations, particularly 

those who worry that doing poorly will feed into negative stereotypes 

of the ethnic or other social groups they belong to. Most studies of VA 

have examined its benefits in highly literate, economically stable, English-

speaking populations and have used written exercises. We conducted 

a randomized controlled trial of a visual VA exercise in an understudied 

population: marginalized Arabic-speaking students (mostly Syrians) living 

in a context (Lebanon) affected by conflict. Before taking final exams 

for a program to improve basic Arabic and English literacy skills and 

math proficiency, the participants, ages 14–24 years, made a drawing 

that represented a value important to them. This visual VA exercise 

improved performance on the Arabic test, particularly among the Syrians, 

suggesting that, at least for the Arabic test, it reduced anxiety related to 

stereotyping, allowing students to relax enough to demonstrate their true 

ability. If replicated, our findings would suggest that schools could use 

such exercises to improve the value of test scores for guiding decisions 

about next steps in the education of marginalized students in a context 

affected by conflict.

Shephard, D. D., Osseiran, A., & Makki, F. (2023). Can a visual values-affirmation inter-
vention improve test scores of students in areas affected by crisis? Behavioral Science & 
Policy, 9(1), 27–42. https://doi.org/10.XXXX/xxxxx

finding
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T
esting is increasingly used to rank 

students, schools, and countries’ educa-

tional systems,1 and students know that 

poor results can have distressing repercussions, 

such as the humiliation of having to repeat a 

grade.2 The pressure to succeed is particularly 

stressful for students who are marginalized—that 

is, deprived of social acceptance or resources 

available to others—as is often the case for 

ethnic minorities and migrants. Marginalized 

students often fear that their poor performance 

will confirm negative stereotypes about their 

group, such as that group members are less 

intelligent than nonmarginalized students are.3 

This anxiety, in turn, can impair performance 

and amplify existing achievement gaps between 

marginalized and nonmarginalized students,4,5 

an effect that feeds concern that educational 

systems are replicating  inequalities rather than 

addressing them.6–10

Brief social-psychological interventions that 

target students’ thoughts, feelings, and beliefs 

offer a promising way to reduce achievement 

gaps in school. Values-affirmation (VA) inter-

ventions, in particular, have accumulated a 

substantial evidence base11–14 and have been 

applied increasingly in recent years to improve 

students’ performance and reduce gaps in 

performance between subsets of students.15–19 

These interventions prompt students to bring 

to mind a value that is important to them, such 

as having positive relationships with family 

members or friends or a commitment to religion.

So far, VA interventions have been studied 

predominantly in highly literate populations, and 

little is known about their effectiveness in other 

groups, such as marginalized students living 

in settings affected by conflict. Yet interven-

tions for these students are sorely needed. They 

often have poorer educational outcomes than 

marginalized students in more stable communi-

ties do.20–22 Furthermore, some have expressed 

concern that individuals in such populations may 

be more susceptible to embracing extremism,23 

although the evidence for this is mixed. 

We have conducted a randomized controlled 

trial in Lebanon to directly assess whether a VA 

intervention could improve the test scores of 

marginalized students living in a setting affected 

by the neighboring Syrian conflict and internal 

crises. Our study addressed this question by 

creating an Arabic version of a VA exercise and 

assessing its effect on a population consisting 

mostly of adolescent and adult refugees from 

Syria who enrolled in a program in Lebanon that 

teaches basic Arabic and English literacy and 

numeracy. Our VA intervention involved having 

students express their values through drawing 

rather than in writing, because the literacy level 

of the students in the program was low. We 

found that this brief intervention could improve 

test scores in this population and was more 

effective for the Syrian students than for others 

in the program.

Past Research Supporting VA
The classic example of a VA intervention that 

had a powerful effect on academic perfor-

mance was tested by Geoffrey L. Cohen and his 

colleagues, who delivered it to seventh-grade 

students in the United States attending schools 

that were in middle- to lower-middle-class 

areas and that had roughly equal numbers of 

students of European and African descent.11,12 In 

two randomized controlled trials, participating 

students were assigned to either treatment or 

control groups early in the school year. Students 

assigned to treatment groups were given a list of 

values and asked to select their most important 

personal value (in the first study) or their two 

or three most important values (in the second 

study); the participants then wrote a paragraph 

about why the value or values were important 

to them. Students in the control group for each 

study were also given the list of values, but they 

were asked to select their least important value 

or values from the list, and they wrote a para-

graph about why the value or values might be 

important to someone else.

At the end of the school year, the researchers 

found an improvement in the grades of the 

African American students in the treatment 

groups.11 In the first study, the intervention 

increased the mean grade point average (GPA) 

of these pupils by 0.26 on the four-point scale; 

in the second study, it increased the GPA by 0.34 

points. Both results were statistically significant. 
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A follow-up study including students from those 

two studies and a similar third study conducted 

with a later group of students found that the 

effect lasted through the end of the following 

year, with a gain of 0.33 GPA points.12 Other 

studies have demonstrated that VA interventions 

can increase the probability of college enroll-

ment among African American students seven 

to nine years later.14

VA interventions have been shown to improve 

academic outcomes for other stereotyped 

social groups, too. For instance, they have 

improved academic outcomes and increased 

enrollment in college readiness courses among 

Latinx middle schoolers,14 reduced the gender 

gap between the grades of men and women 

in a college physics course,13 and enhanced 

performance on tests of mathematical concepts 

among undergraduate students in a psychology 

statistics course attended mostly by women.24

Recent studies have replicated the benefits of 

VA interventions at scale, providing evidence 

of the validity and robustness of VA interven-

tions in varying settings, albeit with effects that 

were smaller than those seen in earlier studies. 

In the United States, a VA intervention delivered 

to seventh-grade students across an 11-school 

district led to improved cumulative GPAs among 

racial and ethnic minority students.25 In the 

United Kingdom, a study with tenth and elev-

enth graders across 29 secondary schools found 

modest effects that were sustained for a year.26,27

Although the many findings supporting the 

ability of VA interventions to improve academic 

outcomes are encouraging, the findings are not 

equally positive in all contexts,28 and several ques-

tions remain. For instance, the smaller effect found 

in the large-scale studies raises the issues of how, 

when, and for whom VA interventions are most 

appropriate.28–30 In addition, the research to date is 

marked by three gaps in the populations that have 

been studied, which may limit the generalizability 

of the findings to other populations.

First, most studies have been conducted in 

high-income, English-speaking countries. A 

search on “values(-) OR self(-) affirmation” in all 

databases of the Web of Science (https://www.

webofscience.com/wos) on April 18, 2021, 

yielded 1,531 studies, of which 60.9% were in 

the United States (44.4%), England (10.9%), or 

Canada (5.6%).

Second, and related to the first point, the popula-

tions targeted by most VA studies live in contexts 

marked by relative stability, even though it is 

students who are experiencing displacement, 

military or other conflicts, economic insecurity, 

or fear for their own or their family’s safety who 

are at heightened risk of low educational attain-

ment and achievement.21,22,31,32

Third, the interventions almost always require 

study participants to make their affirmations 

in writing and therefore can only be deployed 

among populations with high levels of literacy. 

Indeed, a written intervention with a population 

that feels it has a low level of literacy may back-

fire, as it makes such a perceived shortcoming 

more salient. This risk is not merely theoretical: 

Studies in which negative stereotypes apart 

from literacy have been primed (that is, brought 

to mind) have been shown to negatively affect 

performance among groups as diverse as 

African Americans,33 student athletes,34 older 

people,35 and immigrants.5

Evidence of generalizability is important in light 

of both the much-publicized concerns over the 

replicability of many psychological studies36 

and the need to better understand the factors 

that moderate the effectiveness of affirmation 

interventions.28,29

Despite the predominance of written VA inter-

ventions with students, there is reason to 

suspect that variations that do not rely on 

writing can be effective. For instance, Crystal 

C. Hall and her colleagues have found evidence 

that a verbal self-affirmation exercise used by 

adults at a soup kitchen improved executive 

control and fluid intelligence (that is, logical 

reasoning).37 Moreover, some work has shown 

that drawing exercises can positively affect 

emotional states,38–40 and other research indi-

cates that images can have framing effects 

(that is, they can define a situation in a way that 

alters attitudes or behaviors) and priming effects 

that may be more powerful than those of text 

https://www.webofscience.com/wos
https://www.webofscience.com/wos
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alone.41–43 Finally, a rich literature amassed over 

more than half a century has examined how 

individuals’ expectations and values affect their 

visual perceptions44 and suggests that some 

social and cultural groups may be particularly 

responsive to visual imagery.45,46

Research Into the Mechanisms 
Underlying How VA Works
Research into the psychological phenomenon of 

stereotype threat probably helps explain why VA 

interventions can improve test scores in popula-

tions subjected to stereotyping. Stereotype threat 

occurs when individuals want to perform well 

on a task, such as a test, but worry that a subpar 

showing will confirm negative stereotypes of a 

group that shares their race, ethnicity, nationality, 

gender, age, or some other aspect of their iden-

tity.47 This worry, in turn, can increase anxiety and 

distract the individuals from concentrating fully 

on the task at hand. For example, women taking 

a mathematics examination may, in addition to 

feeling routine anxiety over a test, experience 

stereotype threat that increases this anxiety,48 

because they fear a poor performance will lend 

credence to the stereotype that women are less 

skilled than men at mathematics.

The degree to which an individual’s perfor-

mance on a task is impaired because of 

stereotype threat will be moderated by such 

factors as whether and how much the task 

brings the stereotypes to mind (that is, is 

priming) and how much they feel that their 

identity is linked to their performance on that 

type of task. Individuals who care a great deal 

about performing well in a given domain are 

more likely to experience the effects of stereo-

type threat.33,49–51 For example, studies have 

found that when confronted with the stereotype 

that men perform better than women in math, 

women who felt that their math proficiency 

was an important part of their identity were 

more likely to underperform on math-related 

tasks then were women who identified less with 

being adept in that domain.51,52

The effects of priming and of the importance 

to the individual of doing well on a task were 

shown in groundbreaking work on stereotype 

threat by Claude M. Steele and Joshua Aronson,33 

who demonstrated that merely making a racial 

stereotype salient could impair the performance 

of Black students relative to White students. 

Many other studies have found similar results. 

For instance, scholars have shown the negative 

effects of stereotype threat on academic perfor-

mance in racial and ethnic minority groups in 

general and on other groups in specific domains, 

such as women in STEM (science, technology, 

engineering, and mathematics) fields.33,47,53–56 

Hall and her colleagues37 have also shown that 

stereotype threat related to living in poverty 

can affect cognitive performance and deci-

sion-making in a nonacademic context.

Extrapolation from past research gives reason to 

believe that refugees and adults students may 

experience stereotype threat.57,58 In the case of 

refugees, displaced individuals are often viewed 

in terms of what they lack, which can amplify 

stereotype threat.59 In the case of adults, most of 

the discourse and materials related to education 

focus on children. When programs do address 

adult learners, those programs are framed as 

being something other than formal education, 

which reinforces the perceptions among educa-

tors and students that adult learners are atypical 

and have fallen behind others in their age group. 

Fear of being stereotyped in this way may be 

particularly strong for adult students who feel 

that they need to take classes in basic literacy or 

numeracy.21,22,60

How might VA interventions reduce stereotype 

threat? Existing research indicates that affirming 

what one values expands one’s perspective 

on the things that make up one’s identity and 

thus reduces the negative effects of stereotype 

threat and leads to better outcomes. In other 

words, broadening individuals’ perspective 

of themselves may enable them to recall that 

other people’s stereotypes do not define them, 

to trust in their own abilities, and to ease their 

worry about the consequences of failure.

If this process is a mechanism of change, the 

effects of a VA would be observed immedi-

ately. Accordingly, the timely use of a VA activity 
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just before academic testing may improve 

the performance of students who experience 

stereotyping that they fear will be confirmed by 

the test. If a VA exercise can ease anxiety related 

to stereotype threat enough to help reveal a 

student’s true knowledge, it would make testing 

a more accurate guide to whether stereotyped 

students need remedial help or are ready to 

progress and what the next steps in their educa-

tion should be.

Study Rationale & Predictions
Our study addresses the research gaps 

described earlier in this article—namely, the 

lack of research in populations other than 

English speakers from high-income countries 

who live in relatively stable conditions and are 

highly literate. It provides a model for how VA 

interventions could be deployed in schools 

among marginalized, low-literacy populations 

who endure living conditions made unstable 

by conflict. As we have mentioned, students in 

these populations and the education systems 

responsible for educating them are among the 

populations and contexts most in need of effec-

tive, evidence-informed practices to close the 

achievement and attainment gaps, especially 

with respect to literacy.20,61

We conducted the study in multiple public 

academic centers in Lebanon, where most 

people speak Arabic as their primary language. 

Lebanon has the world’s highest concentra-

tion of refugees,62 and there are nearly as many 

refugee students as Lebanese students in the 

public schools.63 Most Lebanese students attend 

private schools; the 31% who attend public 

schools represent the lower socioeconomic 

segment of society.64 The students in this study 

included adolescents and young adults enrolled 

in a program intended to remediate gaps in their 

education.

To the best of our knowledge, this is the first 

randomized evaluation of a VA intervention in 

Lebanon specifically and among the Levantine 

and Gulf countries more generally. It is also 

the first to include refugees as the majority 

of participants and thus to contribute to the 

nascent literature on improving educational 

outcomes for displaced learners in fragile 

and conflict-affected contexts. Having fled 

their homeland, Syrian refugees in Lebanon 

now find themselves in a country that is itself 

affected by crises: hosting a large number of 

refugees (particularly from Syria),65 recovering 

from conflicts with Israel66 and the deadly 2020 

explosion of ammonium nitrate in Beirut,67 and 

contending with deepening economic and 

political problems.68 Although all of the students 

in the academic centers we studied are margin-

alized to some extent—carrying the stigma of 

being in the low-income stratum of society 

and needing remedial education—the Syrians 

might be considered doubly marginalized in that 

they are foreigners and do not have the same 

economic, political, or educational rights as 

people from Lebanon do.

An additional contribution of this study is that it 

enabled us to evaluate a visual VA intervention 

we designed for use in groups whose members’ 

literacy level is low.

The mix of participants in our study allowed us 

to explore the different effects of our VA inter-

vention in multiple groups whose members 

commonly experience stereotype threat, 

including not only refugees but also adult 

students and females.

Specifically, our study explored the following 

research questions:

• Can a visual VA intervention lead to an 

improvement in the test performance of 

marginalized students with low literacy?

• Will the refugees in our study benefit signifi-

cantly more from the intervention than the 

nonrefugees do?

• Will the adult learners in our study benefit 

significantly more from the intervention than 

the minors do?

• Will the female learners in our study benefit 

significantly more from the intervention than 

the male learners do?
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Subject Selection & 
Study Design
Our sample consisted of individuals aged 

14–24 years who were enrolled in an accel-

erated basic literacy and numeracy program 

offered at various sites in Lebanon. Those 18 

years of age or older are considered adults. 

The program consisted of two 96-hour cycles 

(about eight weeks per cycle) covering Arabic 

literacy, English literacy, mathematics, and 

information and communication technology 

skills. The program was open to disadvantaged 

individuals of all nationalities, but the majority 

had to be Syrian. Only individuals who had been 

out of school for at least two years were allowed 

to enroll.

All students in the program were eligible to 

participate in the study. Participation was 

voluntary. Students were given a generic 

description of the study as a “drawing task” 

during the consent process. A total of 150 out 

of the 248 students enrolled in seven learning 

centers agreed to participate. (See Figure 1 for 

learning centers’ locations and enrollments.) 

More than half of the participants were female 

(56.7%); approximately half were adults (46.7%); 

and almost all of them were Syrian (90.7%), 

whereas the rest were Lebanese or Palestinian. 

After they completed the task and their exams, 

the participants were debriefed and received 

further details about the intervention and study 

hypotheses.

Contrary to previous studies, some involving 

two or more VA interventions throughout the 

academic year, this study assessed one activity 

completed on the day of the final exams. As 

a result, it offers some insight into whether a 

one-time intervention can be effective.

Participants were randomized on the day of the 

intervention using a predetermined randomiza-

tion sequence applied to consenting students 

who lined up at each center to receive their 

activity and room assignment. At each center, 

half of the participants were assigned to the 

treatment group and half to the control group. 

Figure 1. Map of the academic centers & the number of students enrolled 
in each center

Note. Of the 248 students enrolled at the centers, 150 participated in the study. The treatment and control groups were evenly 
matched by gender; percentage of Syrians; percentage of adults; and baseline test scores in math, English, and Arabic. See 
Table S1 in the Supplemental Material for more details. In both groups, about 90% of the participants were Syrian.
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We applied a randomization approach known 

as a stratified or block strategy to account for 

systematic differences that might have existed 

in the populations across centers.

In total, 77 participants were in the treatment 

group and 73 were in the control group. In both 

groups, about half the participants were adults 

and half were female; their baseline Arabic, 

English, and math scores were equivalent; and 

about 90% of both groups were Syrian. (See Table 

S1 in the Supplemental Material for more details.)

Participants in the treatment group were 

assigned to one room, where they received the 

VA treatment; those in the control group were 

assigned to another room and given a placebo 

activity not expected to affect test perfor-

mance. The random assignment was completed 

under the supervision of one or more research 

assistants to ensure that the sequence was 

followed and that only individuals with consent 

forms took part in the study.

After being assigned to their room, participants 

in the treatment group received two sheets of 

paper with instructions written in Arabic. The 

first sheet included a list of 10 values (such 

as “friendship,” “honesty,” and “courage”), 

presented in writing and graphically, along 

with written instructions telling participants to 

rank these values. The second sheet contained 

instructions and a blank space in which partic-

ipants could illustrate why their top value was 

important to them. Participants were informed 

that the quality of the drawing did not matter. A 

trained research assistant also read the instruc-

tions out loud and explained the task to make 

sure everyone understood it (See Figure 2 for 

the written instructions and the list of values).

Figure 2. Instructions & list of values presented to participants 

Instructions

Treatment group Control group

List the 10 values from most to least important 
to you on a scale of 1 to 10 (1 being the most 
important).

Pick the value that is most important to you 
(#1) and try to explain why it is important to you 
by illustrating it with a drawing. You have 10 
minutes; you can draw as much or as little as 
you want. Don’t worry about the quality of the 
drawing, it is not important!

List the 10 values from most to least important 
to others on a scale of 1 to 10 (1 being the most 
important). 

Think about your morning routine and try to 
illustrate the first thing you do in the morning 
with a drawing. You have 10 minutes; you can 
draw as much or as little as you want. Don’t 
worry about the quality of the drawing, it is not 
important!

List of values

English Arabic

1. Sense of humor

2. Commitment to religion

3. Exercise/sports

4. Helping others

5. Friendship

6. Family

7. Honesty

8. Courage

9. Creativity

10. Positivity/optimism

 التمتع بحس فكاهي
الإلتزام بالدين

ممارسة الرياضية
مساعدة الآخرين

الصداقة
الرعاية والاهتمام بالعائلة

الصدق
الإبداع

الإيجابية \ التفائل

Note. The instructions and list of values were presented in Arabic and are translated into English for readers of this article. The 
values were also presented graphically.
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Participants assigned to the control group 

ranked the same 10 values according to what 

they thought others (not what they themselves) 

valued. They were then asked to draw some-

thing from their morning routine. The rest 

of the procedure matched that used for the 

treatment group.

The use of a placebo is standard practice in 

experimental studies of VA.28,69 Thus, our use 

of a placebo control facilitated comparability 

with previous studies and helped reduce the 

possibility of our findings being driven by the 

Hawthorne effect (that is, people modifying 

their behavior in response to being observed) or 

simply by the act of drawing. (See note A for a 

further discussion of placebo use in VA studies.)

The intervention and the placebo activities each 

lasted 20 minutes. Afterward, all participants 

were invited to sit for their final exams with the 

rest of the students in the academic center.

Measures
Placement Test Scores
All students enrolled in the academic centers, 

whether or not they participated in the study, 

completed a placement test to assess their 

baseline Arabic, English, and math skills. The 

Arabic and math tests were scored on a scale of 

0 to 100; the English test was scored on a scale 

of 0 to 25.

Final Exam Scores
All students, whether or not they participated in 

the study, completed final exams to assess their 

performance at the end of the program. The 

Arabic and math tests were scored on a scale of 

0 to 100; the English test was scored on a scale 

of 0 to 40.

The raw placement and final exam scores of 

the study participants were retrieved from the 

centers’ administrative records. All test scores 

were standardized as the percentage of correct 

answers out of the maximum possible correct 

answers, to account for the different grading 

scales used on the placement and exit tests 

and on the three subject-matter tests. Data 

regarding the participants’ gender, nationality, 

age, academic center, and grade level were 

also collected.

Analytic Methodology
The primary analyses were preregistered before 

the trial was conducted.70 The analyses assessed 

the effect of the VA task on the performance of 

the participants in the treatment group relative 

to the performance of the participants in the 

control group.

Our primary analyses separately examined the 

effect of the intervention on the test scores 

for each academic subject and assessed the 

change in performance relative to the baseline 

for each participant.

In addition to the primary analyses, we conducted 

exploratory moderation analyses, which investi-

gated differences in the effect of the intervention 

on subgroups in our study population—namely, 

whether the effect of the intervention differed in 

Syrians versus non-Syrians, adults versus adoles-

cents, and females versus males. (For more 

details about our statistical methodology, see the 

Supplemental Material.)

Results
Figure 3 summarizes the results of the primary 

analyses. Participants in the treatment group 

scored 6.9 percentage points more on their 

Arabic test score compared with the partic-

ipants in the control group, after baseline 

scores were taken into account (0.069, 95% 

CI [0.001, 0.137]); this is the equivalent of an 

effect size of 0.27 standard deviations. (See 

note B for a discussion of the statistical terms 

used in this article.) This effect remained when 

we accounted for the potential influence of 

age, sex, and nationality (0.070, 95% CI [0.001, 

0.139]). However, the intervention had no effect 

on English or math scores. (See Table S2 in the 

Supplemental Material for more details.)

The moderation analyses showed that Syrian 

students benefited more from the intervention 

than did non-Syrian students with respect to 

the Arabic test (see Figure 4; for fuller details, 

also see Table S3 in the Supplemental Material). 
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Figure 3. E�ect of the values-a
rmation intervention on the proportion 
of correct answers on the Arabic, English, & math final exams

Note. The y-axis indicates the e�ect of the intervention on the proportion of correct answers out of the total number of 
questions. The error bars represent the 95% confidence intervals using robust standard errors. Only the change in the Arabic 
scores is statistically significant. (See note B for information about the statistical terms used in this article, and see Table S2 in 
the Supplemental Material for more details.) 
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Figure 4. E�ect of the intervention on the Arabic test scores of Syrians 
versus non-Syrians

Note. The y-axis indicates the e�ect of the intervention on the proportion of correct answers out of the total number of 
questions on the Arabic examination. The test scores of the Syrians rose to a statistically significant extent, whereas the drop 
shown in the non-Syrians’ scores was not statistically significant. The error bars represent the 95% confidence intervals using 
robust standard errors. (See Table S3 in the Supplemental Material for more details.)
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When we compared the percentages of correct 

answers on the Arabic test out of the total 

possible scores and accounted for variances in 

baseline scores, we found that the Syrian partici-

pants scored 25.6 percentage points higher than 

the non-Syrian participants did (0.256, 95% CI 

[0.001, 0.511]). The intervention did not improve 

Arabic test scores for females versus males 

or for adults versus youths. We also found no 

significant influence of nationality or age group 

on the intervention’s lack of effect on math and 

English test results, nor did we find a significant 

influence of gender on the math results. We 

did, however, find that male participants bene-

fited from the intervention more than female 

participants did when it came to the English test 

(0.158, 95% CI [0.031, 0.286]). Although only 

tentative implications can be drawn, this finding 

may suggest that the intervention would be an 

effective way to support male students taking 

English language tests.

Discussion
In a study of primarily Syrian adolescent and 

adult students enrolled in a basic literacy and 

numeracy program in Lebanon, we found that a 

brief, low-cost, visual VA intervention improved 

study participants’ performance on the final 

exam for the Arabic course. This effect is statis-

tically and substantively important despite null 

results for study participants’ performance on 

math and English tests. The effect size—0.27 

standard deviations—is larger than the aggre-

gate effect size (a Hedge’s g value of 0.15) 

reported in a recent meta-analysis examining VA 

interventions for identity-threatened students.28 

Moreover, the effect size is almost twice the 

average effect size for VA interventions.28 For 

a sense of scale, consider that in the United 

States, 0.20 standard deviations is approximately 

equivalent to the gains in reading between 

grades 9 and 10. Meanwhile, the difference 

between student grades in a weak school versus 

an average school in the United States has been 

found to generally be between 0.20 and 0.40 

standard deviations.71

The effect size we found may be a conservative 

estimate of the intervention’s effect, because it 

may have been dampened by several factors. 

These factors include delivery of the intervention 

by researchers, the use of the schools’ existing 

exams rather than exams designed specifically to 

align with previous research, and the immediacy 

of our follow-up.28 Although the mechanisms 

behind these dampening effects, which have 

been found in previous VA studies, are unclear, 

the following logic could be explored in future 

research and practice: If students’ regular 

teachers deliver the intervention, students may 

take the exercise more seriously or find it more 

meaningful. If the academic outcomes were 

based on researcher-designed exams, the exams 

could provide more precise estimates of effects 

and address more competencies than is possible 

when existing exams are used. Finally, longer 

follow-ups in previous studies have been associ-

ated with larger effect sizes, even with relatively 

light-touch VA studies. Conceivably, the differ-

ence in outcomes between the treatment and 

control groups might also have been diminished 

if the exercise we gave to the control group 

participants ended up reducing their test anxiety 

or expanding their conception of self—such as by 

prompting them to spend a few minutes thinking 

about something other than the examination and 

to engage in a relaxing drawing activity.40

Our study expands the literature on VA inter-

ventions in three important ways. First, it 

demonstrates the effectiveness of a VA exercise 

for a new population and context: mostly refu-

gees attending school in a setting affected by 

crisis. This is an important contribution, given 

the lack of robust evidence concerning which 

interventions can improve the performance of 

refugee students61 and the concentration of 

“Our study demonstrates the 
effectiveness of a VA exercise 

for a new population and 
context: mostly refugees 

attending school in a setting 
affected by crisis.”   
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previous VA studies geographically in the United 

States and demographically among nonrefugee 

racial minorities and women.11,12,14,15,72 The lack 

of gender-based differences in math scores in 

response to the VA intervention in our study—in 

contrast to findings in other studies—suggests 

that such gender-based effects may be influ-

enced by whether gender-related stereotyping is 

prevalent in the academic contexts in which the 

intervention is used.73 The moderation-analysis 

finding that the male students benefited from 

the intervention more than the female students 

did with respect to the English exam may reflect 

the tendency of female learners in Lebanon to 

outperform male learners in academic subjects.74

Second, we show that traditional text-based VA 

exercises can be replaced by a visual exercise, 

such as a drawing task, and still be successful. 

This finding extends the applicability of the 

technique to low-literacy learners and, poten-

tially, early-grade learners. Being able to use 

the VA technique with these populations would 

fill a need, given that low-literacy learners are 

likely to be stigmatized and are in great need 

of supportive interventions, especially when 

they live in areas affected directly or indirectly 

by conflict.

Third, we provide insight into possible mecha-

nisms of effect for VA interventions. We show 

that a one-time VA intervention can have an 

immediate effect on test scores when imple-

mented prior to an examination. This result 

lends support to the possibility that one of the 

underlying mechanisms is an expanded sense 

of self-worth, because an elevation in self-es-

teem can occur quickly. Moreover, another 

explanation for improved performance after 

an intervention—that the student learned new 

information before an examination—would 

not be possible, owing to a lack of time for this 

learning to occur28,30,75

Arguably, VA is likely to broaden students’ sense 

of self, stimulating a feeling of integrity and pride 

across expanded domains that may otherwise 

be constricted by stereotype threat. Put differ-

ently, engaging in VA likely reminds people that 

stereotype threat is not all that defines the self, 

which then minimizes the effect of the threat. 

Future research should examine whether this 

mechanism is at work by directly analyzing a 

student’s sense of self-worth and stereotype 

threat before and after a VA intervention. We 

would also like to see longitudinal research with 

refugees to determine the intervention’s long-

term effects in this population.

That our primary analyses revealed an effect on 

Arabic test scores but not on English or math 

scores could have several explanations. One 

has to do with the probability that the students 

identified more with their results on the Arabic 

test. Because Arabic is the native language in the 

region and is linked to cultural and religious values 

(that is, the students felt high domain identifica-

tion with the Arabic language), showing oneself 

to have low proficiency on an Arabic test could 

be more threatening to an individual’s sense of 

self than would displaying low proficiency in 

math and/or English—areas that mean less to 

the students’ sense of self (that is, for which they 

feel low domain identification). Hence, the affir-

mation of values may have been most effective 

against anxiety and stereotype threat regarding 

the Arabic text. Previous research has shown that 

proficiency in one’s native language enhances 

positive feelings about one’s ethnic identity;76 the 

importance of language skills for ethnic identity 

may be amplified for learners in this region, given 

the historical importance of the Arabic language 

in the Mashriq region, which includes Lebanon 

and Syria.77 

Another explanation for the intervention’s effect 

only on Arabic test scores is suggested by differ-

ences in the baseline test scores between Syrians 

and non-Syrians. The Syrian students who 

benefited from the intervention on their Arabic 

test had higher baseline levels of performance 

“We show that traditional text-
based VA exercises can be 
replaced by a visual exercise, 
such as a drawing task, and 
still be successful. ”   
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in math and English compared with those of the 

non-Syrian students. A VA exercise often raises 

test scores less when students who engage in 

the exercise have smaller pre-achievement gaps 

to start with.28 

Last, the self-affirmation intervention may have 

been more salient and thus more influential 

during the Arabic portion of the examination 

because the intervention itself was in Arabic. 

Future studies should investigate the relationship 

between the language of the VA intervention 

and the language of the examination.

Although our study design and our reliance on 

administrative data did not allow us to directly 

test whether a reduction in stereotype threat 

was a mechanism that enabled better test 

performance, the greater effect of the inter-

vention on the Arabic test scores of Syrians (as 

was found by the moderation analyses) provides 

some suggestive evidence. The finding may 

indicate that the intervention raised the Syrians’ 

pride in their Arabic identity, an identity linked to 

the Arabic language, and this rise in pride may 

have counteracted the anxiety stemming from 

the stereotyping they experienced as refugees. 

This mechanism is speculative and would need 

to be tested in future research; however, our 

study generates some preliminary evidence that 

this route of inquiry may be productive.

What are this study’s additional implications 

for policy and future research? Although our 

study was small and policy implications should 

be made cautiously, the results highlight the 

promise of delivering a brief visual VA interven-

tion to students from low-literacy populations 

in crisis-affected contexts prior to their taking 

exams testing the students’ knowledge of their 

dominant language. As we note in the sidebar 

Policy & Research Implications, the interven-

tion’s greater effect on Syrian participants than 

on non-Syrian participants also suggests that 

the intervention could be effective for refu-

gees elsewhere, especially when schooling is 

disrupted and students need to take a place-

ment test to determine the most appropriate 

level at which to reenter school.

However, organizations implementing VA inter-

ventions should be careful not to risk further 

stigmatizing a subset of students by publicly 

limiting the intervention to those individuals. 

Besides, although VA interventions are designed 

to be effective with marginalized students, the 

cumulative evidence does not indicate that they 

are harmful for the more dominant groups in 

the same schools.

This study has direct implications only for 

improving the Arabic test scores of Arabic-

speaking students who are in a catch-up 

program in a crisis context. We encourage 

organizations working with these and similar 

populations to extend our findings by combining 

this visual VA intervention with rigorous research 

on its effectiveness and investigating how, when, 

and for whom visual VA interventions are most 

appropriate. When implementing our interven-

tion in the future, we recommend adjusting it 

to be delivered by teachers or trainers instead 

of researchers, as evidence suggests that this 

approach is more effective.28,78,79 Having the 

intervention implemented by teachers or trainers 

would also help to assess its potential effect 

outside of the experimental context, because 

those people would likely be the implementers if 

a visual VA exercise became part of a school’s or 

learning center’s standard practices.

As we noted earlier, our study also suggests 

that Arabic students who engage in a visual 

VA exercise immediately before taking a test 

assessing Arabic literacy will enhance their test 

scores not by learning something new but by 

reducing their anxiety and stereotype threat 

or by expanding their sense of self enough to 

enable them to perform closer to their actual 

level of proficiency than would otherwise have 

been the case. After all, they would not have 

“We would like to see 
longitudinal research with 
refugees to determine the 

intervention’s long-term 
effects in this population.”   
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had time to learn something relevant to the test 

between doing the exercise and starting the 

test. Longitudinal studies would be needed to 

determine whether a visual VA intervention can 

also improve learning trajectories over time, as 

has been shown in studies of other VA interven-

tions in other populations.12,14,26

We would also like to see replication studies 

that assess the robustness of the current find-

ings at scale and that are well powered to detect 

differences in the effects of treatment in various 

subgroups. Ideally, studies would also inves-

tigate how the content of students’ drawings 

relates to the observed effects; recent work 

shows that the content of essays written in 

traditional VA exercises can somewhat predict 

who will benefit most from the intervention.80

We hope that our study encourages more 

researchers and practitioners to explore 

low-cost social-psychological interventions to 

support the educational progress of learners 

with low literacy residing in conflict-affected 

areas and that it will encourage research into 

using VA interventions to support low-literacy 

students more broadly. Such interventions have 

the potential to benefit millions of learners in 

fragile countries around the world. 

end notes 
A. We are aware of only one VA study (aiming to 

improve academic performance and course 

attendance) with both a placebo control group 

and a business-as-usual group whose participants 

received no activity to complete apart from what 

they would normally do at that time. Although 

experimental imbalances prevented a direct test 

between the two controls, the evidence suggested 

that the placebo had, if anything, a positive effect 

on participants’ attendance.81

B. Editors’ note to nonscientists: Standard deviation 

is a measure of the amount of variation in a set of 

values. Approximately two-thirds of the observa-

tions fall between one standard deviation below 

the mean and one standard deviation above the 

mean. Standard error uses standard deviation to 

determine how precisely one has estimated a true 

population value from a sample. For instance, if 

one took enough samples from a population, the 

sample mean ±1 standard error would contain the 

true population mean around two-thirds of the 

time. Robust standard errors are used instead of 

typical standard errors when the usual assump-

tions about the data distribution do not apply. A 

95% confidence interval for a given metric indi-

cates that in 95% of random samples from a given 

population, the measured value will fall within the 

stated interval.
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• Method & Analysis

Policy & Research Implications

• If our findings are replicated, they suggest that visual values-affirmation 
interventions could help refugees raise their test scores in reading or 
literacy subjects in their native languages, which are key policy priorities 
for countries to achieve the United Nations’ Sustainable Development 
Goals for education by 2030.

• Visual values-affirmation interventions conducted prior to academic 
assessments can enable students to demonstrate their true proficiency 
in those areas and thereby help educators to gain a better sense of 
students’ abilities and how best to meet their educational needs.

• In populations with low literacy, visual values-affirmation interventions 
can be effective alternatives to traditional written values-affirmation 
interventions.

• Future studies to replicate and expand our findings should investigate 
whether changes in anxiety, stereotype threat, a broadened sense of 
identity, or some combination of these explains the mechanism by 
which visual values-affirmation interventions improve performance on 
academic tests.

• Future studies should also investigate the long-term effects of visual 
values- affirmation interventions over the course of an entire academic 
term or year.
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Encouraging self-
blinding in hiring
Sean Fath, Richard P. Larrick, & Jack B. Soll

abstract*

One strategy for minimizing bias in hiring is blinding—purposefully limiting 

the information used when screening applicants to that which is directly 

relevant to the job and does not elicit bias based on race, gender, age, or 

other irrelevant characteristics. Blinding policies remain rare, however. An 

alternative to blinding policies is self-blinding, in which people performing 

hiring-related evaluations blind themselves to biasing information about 

applicants. Using a mock-hiring task, we tested ways to encourage self-

blinding that take into consideration three variables likely to affect whether 

people self-blind: default effects on choices, people’s inability to assess 

their susceptibility to bias, and people’s tendency not to recognize the 

full range of information that can elicit that bias. Participants with hiring 

experience chose to receive or be blind to various pieces of information 

about applicants, some of which were potentially biasing. They selected 

potentially biasing information less often when asked to specify the 

applicant information they wanted to receive than when asked to specify 

the information they did not want to receive, when prescribing selections 

for other people than when making the selections for themselves, 

and when the information was obviously biasing than when it was less 

obviously so. On the basis of these findings, we propose a multipronged 

strategy that human resources leaders could use to enable and encourage 

hiring managers to self-blind when screening job applicants.

Fath, S., Larrick, R. P., & Soll, J. B. (2023). Encouraging self-blinding in hiring. Behavioral 
Science & Policy, 9(1), 45–57. https://doi.org/10.1353/XXXXX
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I
n a study published in 2017, researchers 

analyzed roughly five years of pull requests—

that is, proposed changes to software 

projects—on the software development site 

GitHub to test whether requests made by 

women were evaluated differently than those 

made by men. The results were striking. When 

proposed changes came from software devel-

opers who were outsiders to a project (as 

opposed to project owners or known collabora-

tors), project leaders were more likely to accept 

changes proposed by men than those proposed 

by women. However, this trend held only when 

the gender of the developer proposing the 

changes was identifiable. When project leaders 

were unable to discern the gender of the devel-

oper proposing the changes, they became more 

likely to accept proposals from women than 

from men.1

This example demonstrates the value of a 

policy of blinding, or purposefully limiting the 

availability of irrelevant information that could 

potentially bias an evaluation of a person’s 

ideas, qualifications, or performance. Blinding 

policies increase objectivity in evaluations by 

preventing evaluators from receiving informa-

tion that might bias their assessments. In the 

domain of work, a hiring manager who does not 

know the name of a job applicant—say, because 

the name has been stripped from the appli-

cant’s resume—cannot possibly use that name 

to make assumptions about the applicant’s 

race, gender, or other attributes peripheral to 

job performance. Stereotypes about race and 

gender cannot then leak into assessments of 

other information, such as job credentials.2

Yet when it comes to making hiring deci-

sions, blinding policies remain relatively rare. 

Although a handful of boutique firms, such as 

GapJumpers and Applied, have emerged to 

help companies perform blind initial screens of 

job applicants, we have found that few institu-

tions choose to use such services or establish 

internal blinding policies for the hiring process. 

In a survey we reported on in 2021, we asked 

more than 800 human resources (HR) profes-

sionals—who averaged 14 years of experience 

in the field—about whether they had experience 

with blinding policies in the hiring process.3 We 

found that 81% of them had never worked at an 

organization that used blinding policies at any 

point during hiring. Moreover, 80% indicated 

they had never received training about blinding 

as a possible bias-reduction strategy.

Although these data are not representative of 

all U.S. organizations, they suggest that blinding 

policies and services are not commonly used in 

hiring. Some other alternative hiring practices, 

such as artificial intelligence–based screens 

of applicants, may be considered blind to the 

extent they are machine-driven, but these prac-

tices can still result in biased evaluations. For 

instance, automatically screening out appli-

cants who have gaps in employment can affect 

women disproportionately, because women 

have employment gaps more often than men 

do.4,5 Further, machine-driven practices are 

often used in conjunction with nonblind human 

evaluations.6–8

Blinding may be uncommon in institutional 

hiring in part because the jobs of most organi-

zations vary widely in qualifications and duties. 

As a result, HR professionals may be concerned 

that uniform rules may not be appropriate in 

all cases. In addition, they may want to avoid 

limiting the autonomy of managers in making 

hiring decisions, as hiring managers tend to 

balk at initiatives such as diversity-fostering 

hiring policies that limit their latitude in deci-

sion-making.9 Yet without blinding, hiring 

decisions may be compromised by bias from 

information that is not directly related to job 

qualifications. Biasing information—such as a 

person’s name, age, or appearance—is often 

either included in applicant materials10 or easily 

gathered from the internet.11,12

In this article, we ask, is it possible to encourage 

those making hiring-related decisions to self-

blind—to choose on their own not to receive 

biasing information about applicants? Encour-

aging self-blinding during the initial screening 

of applicants would preserve hiring managers’ 

autonomy as well as the flexibility needed to 

adapt the hiring process to particular jobs. For 

instance, an organization could introduce a 

checklist-based system by which a manager 

could pick which information to see or not to see 
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when evaluating job candidates. Such a system 

represents a behavioral nudge—a gentle push 

to do something that does not limit autonomy 

or choices. It could prompt managers to avoid 

seeing biasing information without limiting 

their freedom, thereby reducing employment 

discrimination based on race, age, gender, or 

any other job-irrelevant characteristic.

To address our question, we explored the influ-

ence of three key factors on whether hiring 

managers performing an initial screen of 

applicants would blind themselves to biasing 

information about those applicants: the 

psychological pull of defaults, people’s sense 

of their susceptibility to bias, and people’s 

understanding of what information can lead to 

bias. We examined the effects of each of these 

factors in a mock hiring task, with the overall 

aim of determining the most effective design 

for a self-blinding process in organizations. 

Next, we discuss the science undergirding our 

exploration of these factors and our predictions 

about their effects.

Factors Influencing the 
Likelihood of Self-Blinding
Default Effects
Hiring decisions are typically structured such 

that hiring managers receive biasing infor-

mation about job applicants by default. For 

instance, hiring managers often learn applicants’ 

names at the beginning of the hiring process, 

and a name may provide information such as a 

person’s race, gender, and social class. Biases 

about these social categories can then distort 

the way the manager evaluates the person’s 

suitability for the job. To avoid this distortion, 

a hiring manager could choose to remain 

unaware of applicants’ names, but that scenario 

is unlikely if managers get this information by 

default. The literature on default effects shows 

that decision-makers in many domains tend to 

accept defaults.

For instance, employees are more likely to 

participate in a retirement savings plan when 

their employer enrolls them by default, relative 

to when the default state is nonenrollment and 

participation requires employees to make an 

effort to sign up, or opt in, to the plan.13 People 

are more likely to be organ donors,14 undergo 

HIV screening,15 and get the flu vaccine16 when 

arrangements are made for them (forcing them 

to opt out to avoid participation) than when 

they must opt in to participate. (See the Supple-

mental Material for more information about 

default effects.)

Similarly, if hiring managers receive all infor-

mation—including biasing information—about 

an applicant by default, they may be disin-

clined to depart from that default state to avoid 

receiving the biasing information. We therefore 

predicted that providing no information unless 

items were specifically requested (that is, unless 

managers opted in to receiving particular items) 

would result in managers being more likely to 

blind themselves to biasing information than 

would providing all information and requiring 

managers to opt out of seeing particular items. 

Put another way, we hypothesized that using an 

opt-in framework would be the optimal strategy 

for nudging hiring managers to blind themselves 

to biasing information.17

Perceived Susceptibility to Bias
Hiring managers’ inclination to self-blind to 

biasing information about job applicants may 

also be shaped by their personal sense of 

susceptibility to bias in hiring decisions. Unfor-

tunately, people are poor judges of their own 

propensity for bias. In social psychological 

research on self-perceived bias susceptibility, 

participants often judge themselves to be objec-

tive in their specific evaluations18 and general 

perceptions of the world19 and believe they 

are less susceptible to bias than others are.20 

This misperception may make hiring managers 

more likely to elect to see biasing informa-

tion for themselves than they would be if they 

were making the choice for someone else. 

To test this proposition, we asked some of 

our participants to consider what choice they 

would make for others regarding whether they 

should see biasing information. We predicted 

that these participants would be more likely to 

avoid providing biasing information to others 

doing the screening than would participants 

instructed to make that choice for themselves. 

If that prediction proved correct, the finding 
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would indicate that people’s misperception of 

their own susceptibility to bias at least partly 

affects whether they choose to look at biasing 

information. This misperception might be coun-

teracted by asking managers to make a choice 

for someone else before choosing options for 

themselves.

Bias Transparency
The third factor that can influence whether 

hiring managers blind themselves to biasing 

information involves the nature of that infor-

mation and whether managers recognize its 

potential to bias decisions. Some of the informa-

tion that can bias decisions about job applicants 

may not be obviously biasing. For instance, an 

applicant’s name may appear to be innocent 

background information even though it may 

indicate a person’s gender and race, among 

other attributes. By contrast, explicit mention 

of a person’s gender or race is transparently 

biasing. We tested how often participants chose 

to see transparently biasing versus nontranspar-

ently biasing information. We anticipated that 

participants would consider nontransparently 

biasing information to be less biasing than more 

overtly biasing information and thus would 

elect to see nontransparently biasing informa-

tion more often than they would choose to see 

overtly biasing information. If so, this propensity 

would need to be considered when strategies 

nudging self-blinding are designed.

The Predictions in Brief
In a nutshell, we predicted that participants 

would be more likely to blind themselves to 

potentially biasing information (whether trans-

parently or nontransparently biasing) when they 

had to opt in (specifically choosing what infor-

mation to see) than when they had to opt out of 

receiving the information. We also predicted that 

participants would choose potentially biasing 

information for review less often when making 

the choice for others than when making it for 

themselves. Finally, we predicted that in any of 

those conditions, participants would elect to 

see transparently biasing information less often 

than they would elect to see nontransparently 

biasing information, even though both types 

could, in fact, bias their decisions.

We also tested whether self-blinding nudges 

might affect participants’ interest in seeing 

information that is important for making a 

good decision. Strategies to encourage bias 

reduction by self-blinding should be adopted 

only if they do not markedly suppress hiring 

managers’ inclination to receive useful informa-

tion about job applicants—that is, information 

relevant to applicants’ job qualifications. We 

did not expect self-blinding nudges to inhibit 

participants from electing to see information 

that is widely accepted to be diagnostic of job 

performance, because this information is not 

likely to be viewed as a source of bias. That is, 

we expected that participants would be just as 

likely to ask to see useful information regardless 

of the decision-making frame (opt in or opt out) 

or whether they were making the decision for 

themselves or for others.

Method
We recruited 800 participants with hiring expe-

rience to take part in our experiment, targeting 

about 100 participants for each of the eight 

study conditions we planned; we received 798 

complete responses.21 The mean age of the 

participants was 39.82 years (SD = 12.03); 47.4% 

were women. Participants had an average of 

19.16 years of work experience and estimated 

that they had made an average of 36.67 hiring 

decisions in their careers. They were all U.S. 

citizens and were recruited through an online 

platform (https://www.prolific.co/) that supplies 

research participants.

Participants completed a mock hiring task in 

which they screened applicants for a hypothet-

ical position at their place of work to determine 

whom to advance to the interview stage. All 

participants received a checklist from which 

they could choose to see any of seven types of 

information available about applicants. Five of 

the seven items on the checklist represented 

useful information, which we define as informa-

tion that is commonly accepted to be relevant 

for hiring decisions. We selected these items—

the job applicant’s college, major, previous work 

experience, job-related skills, and references—

using a pool of sample applications for U.S. jobs 

posted online as a guide.

https://www.prolific.co/
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The remaining two items on our checklist were 

those that we prejudged to be irrelevant to job 

performance and potentially biasing. Partici-

pants saw one of two sets of items, depending 

on their study condition. The first set of two 

items consisted of a job applicant’s race and 

gender, which we deemed to be transparently 

biasing. The second set of two items consisted 

of a job applicant’s picture and name, which we 

judged to be nontransparently biasing. All items 

were presented to participants in a randomized 

order. (All materials and data for our study are 

archived online at https://osf.io/2vthn/.)

To assess the effects of an opt-out or opt-in 

framework on self-blinding preferences, we 

randomly assigned participants to one of two 

sets of instructions: One told participants to tick 

the boxes next to the items they did not wish 

to receive (that is, to opt out of the default of 

receiving all the information), and the other told 

them to tick the boxes next to the items they 

wanted to receive (that is, to opt in to receiving 

specific information). To assess self-perceived 

susceptibility to bias, we randomly assigned the 

participants in the opt-out and opt-in conditions 

to either choose the information they wanted 

to receive if they were making the screening 

decision themselves or decide what infor-

mation to provide to someone else doing the 

screening. Finally, we further divided those four 

groups, randomly assigning participants to use a 

checklist that included either the two transpar-

ently biasing items or the two nontransparently 

biasing items. For each of the resulting eight 

conditions (see Table 1), we tabulated the items 

participants chose to see.

To confirm that participants agreed with us 

on which items were useful versus biasing in 

relation to a hiring decision, we conducted a 

posttest using a separate group of 104 partic-

ipants with hiring experience. The results 

generally supported our classifications of these 

items as useful (five items) or potentially biasing 

(two items). One exception was the name of the 

job applicant’s college, which we had prejudged 

to be useful but posttest participants rated 

as slightly more biasing than useful. (See the 

Supplemental Material for details.) As a result, 

we did not use the name of the job applicant’s 

college item in the analyses that follow. 

Results
Overall, our hypotheses were supported. 

Participants were less likely to choose to see 

the biasing information (name, picture, gender, 

and race) when they were instructed to opt in 

to information they wanted to see (M = 22.3%) 

than when they had to opt out to exclude infor-

mation they did not want to see (M = 32.1%, 

p < .001). Participants were also less likely to 

choose information that was potentially biasing 

when making a choice for others (M = 21.4%) 

than for themselves (M = 32.9%, p < .001). 

Finally, participants were less likely to elect to 

see biasing information when the possibility of 

bias was relatively transparent, as in a person’s 

race or gender (M = 17%) than when it was 

Table 1. The eight conditions studied, by mix of frame, person receiving  
the information, & type of potentially biasing information available

Frame Person receiving the information Type of potentially biasing information

Opt out Self Transparently biasing

Opt out Self Nontransparently biasing

Opt out Others Transparently biasing

Opt out Others Nontransparently biasing

Opt in Self Transparently biasing

Opt in Self Nontransparently biasing

Opt in Others Transparently biasing

Opt in Others Nontransparently biasing

Note. The opt-out frame involves choosing what to exclude. The opt-in frame involves choosing what to include.

https://osf.io/2vthn/
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nontransparent, as in a person’s picture or name 

(M = 37.3%, p < .001). These main effects are 

averages across all of the conditions. (See the 

Supplemental Material for more details of our 

analyses and results.)

Next, we compared the effects of the opt-in 

versus opt-out frames and self versus other 

decisions on choices to receive biasing versus 

useful applicant information. Across conditions, 

the vast majority of participants asked to see the 

useful information (M = 90.9%), whereas only 

about a quarter of the participants asked to see 

the biasing information (M = 27.2%, ps < .001).

When we looked at the effects of opting out 

or opting in specifically on the selection of 

transparently or nontransparently biasing 

information, we found that participants were 

less likely to choose to see the nontranspar-

ently biasing items (a picture or name) when 

they were in an opt-in condition in which they 

actively chose to see items (M = 31.3%) than 

when they were in an opt-out condition in which 

they excluded items from a list (M = 43.4%, p = 

.002). The same pattern held for the transpar-

ently biasing items (race and gender): A mean of 

21.1% of the participants in an opt-out condition 

but a mean of only 12.8% of the participants in 

an opt-in condition selected the transparently 

biasing items (p = .015). However, for the useful 

items, the opt-out versus opt-in distinction had 

a much smaller effect, such that roughly 9 out 

of 10 participants chose to see the useful infor-

mation regardless of the default frame. (The 

mean percentage of the opt-out conditions was 

92.5%; that of the opt-in conditions was 89.4%, 

p = .026.)

Similarly, participants were less likely to choose 

the nontransparently biasing information for 

others (M = 30.2%) than for themselves (M = 

44.1%, p < .001), and the same was true for the 

transparently biasing items: A mean of 12.9% 

of participants in the other conditions chose 

these items compared with a mean of 21.3% 

in the self conditions (p = .015). In compar-

ison, participants selected the useful items for 

themselves at roughly the same rate as they did 

for others, with about 9 out of 10 choosing the 

information in either case: A mean of 90.6% in 

the self conditions and a mean of 91.2% in the 

other conditions (p = .655).

The panels of Figure 1 break down the data 

further, showing the percentage of partici-

pants who chose for themselves (Panel A) or for 

others (Panel B) each of the useful and biasing 

items that were available, broken down by 

opt-out and opt-in conditions. Figure 2 shows 

the percentage of participants in each condition 

who chose useful information in aggregate (job 

skills, work experience, references, and college 

major) and biasing information in aggregate 

(name, picture, gender, and race).

Discussion
In our study, participants with hiring experi-

ence blinded themselves to information that 

was potentially biasing about mock job appli-

cants more often when (a) they needed to 

opt in to see information about the applicants 

than when they had to opt out, (b) they were 

making a decision for someone else rather than 

for themselves, and (c) the biasing items were 

transparently biasing (such as the item identi-

fying race) rather than more subtly biasing (such 

as the item providing a name). Next, we discuss 

ways that companies and other institutions may 

leverage these findings to encourage hiring 

managers and others making hiring-related 

decisions to blind themselves to potentially 

biasing information about job applicants.

Solutions
Leverage Default Effects. In our study, the 

opt-out scenario created a default in which 

participants would receive all the information 

on a checklist unless they opted out of some 

of it. In the opt-in scenario, the default was 

receiving no information. Research on default 

effects has predominantly demonstrated that 

people are more likely to adopt beneficial poli-

cies or behaviors under opt-out conditions 

than opt-in ones, such as when a person who 

does not want to be an organ donor has to opt 

out when obtaining a driver’s license. In this 

study, however, the opt-in condition was more 

effective at minimizing the selection of biasing 



a publication of the behavioral science & policy association 51

Figure 1. Percentages of participants choosing for themselves & for others 
whether to see applicant information

Note. When making a choice for themselves (A), participants generally asked to see biasing applicant information (four items at 
right) less often when they were given a list of possible items and asked to specify the ones they wanted to see (that is, when 
they were in an opt-in condition) than when they were instructed to specify which ones they did not want to see (that is, when 
they were in an opt-out condition). The same was true for participants who made choices for others (B). The same was not 
true for useful—that is, clearly job-relevant—information. In addition, whether choosing for themselves or for others, 
significantly fewer participants selected transparently biasing information (gender and race) than nontransparently biasing 
information (name and picture). Participants who chose information for others were less likely to seek biasing information than 
were those who chose information for themselves.

A. Participants choosing information for themselves
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B. Participants choosing information for others

100

90

80

70

60

50

40

30

20

10

0
Job skills Work

experience
References College

major
Name Picture Gender Race

Useful items Biasing items

 %
 o

f 
P

ar
ti

c
ip

an
ts

 

Opt out Opt in



52 behavioral science & policy | volume 9 issue 1 2023

information and did so without markedly dimin-

ishing interest in useful information relevant to 

job performance. In certain domains, such as 

hiring, some options (such as seeing job-re-

lated skills) are likely to be favored regardless of 

whether the option is provided by default.

So although most research on default effects 

underscores the effectiveness of interventions 

that allow people to make passive decisions,13,17 

such as sticking with a desirable default, our 

work suggests that requiring active deci-

sion-making is best for nudging managers to 

self-blind to biasing information. In our study, 

participants who had to opt in to see informa-

tion (that is, who made an active decision to look 

at each item) seemingly became more attentive 

to which items might bias their decisions and 

consequentially became less likely to select 

items providing biasing information. This take-

away is consistent with research demonstrating 

that inclusion frames (which require people 

to choose the best items from a broader list) 

foster more deliberative thinking than do exclu-

sion frames (which require people to reject the 

worst items from a broader list).17 The findings 

are also consistent with research showing that 

when choices to receive biasing information are 

driven by curiosity, curiosity-driven impulses 

can be reduced by using decision frames that 

cue deliberative reasoning.22

Our results suggest that organizations could 

nudge hiring managers to selectively self-blind 

to biasing information by instituting a checklist 

system in which managers must pick the infor-

mation they wish to see about applicants. An 

organization could have a dedicated employee 

create the checklist by itemizing the information 

available about applicants and then give that list 

to the hiring managers. Such a process may also 

be appealing to decision-makers, who tend to 

prefer opt-in to opt-out frames when making 

choices.23

Circumvent the Bias Blind Spot. Our finding that 

participants selected biasing information for 

themselves more often than they did for others 

is consistent with other research showing that 

people perceive others to be more suscep-

tible to bias than they themselves are.20 In our 

study, this difference was attenuated when the 

information was patently useful and relevant. 

These results suggest that to encourage hiring 

managers to self-blind, organizations could train 

hiring managers to consider what information 

Figure 2. Percentages of participants choosing useful & biasing information, 
by condition 

Note. Participants chose biasing information (name, picture, gender, and/or race) least often when they were in an opt-in 
condition and were choosing for others and most often when they were in an opt-out condition and choosing for themselves. 
The di�erences between conditions were attenuated for useful information.
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they would give to someone else making a 

hiring decision before making that choice for 

themselves. Because hiring managers are likely 

to want their decisions to be consistent, they 

are likely to make the same choices for them-

selves as they did for others.24 A training module 

encouraging hiring managers to “consider what 

information you would want someone else 

making this decision to have” could be included 

in organizations’ antibias training and would 

likely offer benefits beyond encouraging self-

blinding in hiring.

Boost Awareness of Hidden Bias. Our finding 

that participants selected nontransparently 

biasing information at a higher rate than they 

selected transparently biasing information 

is noteworthy because much of the biasing 

information available to hiring managers may 

be nontransparently biasing. For instance, 

applicants’ names are commonly provided on 

applications, and photos are typically available 

on applicants’ social media pages or personal 

websites, which are information sources 

managers often use.11,12,25 Although a name or 

a picture may be less obviously biasing than a 

person’s noted gender or race, they are often 

just as biasing or more so. Both often convey 

race and gender, and a photo is likely to 

communicate additional biasing information 

such as attractiveness, age, and physical fitness. 

Many studies have documented hiring bias 

related to applicants’ names.10

Yet our results show that many people are not 

aware of how biasing names and photos can 

be. Similarly, people might not realize that being 

aware of applicants’ college graduation years 

may trigger biases related to age, that knowing 

applicants’ hobbies could lead to biases related 

to social class or disability status,26 and so on. 

Even information that is objectively nonbi-

asing and merely irrelevant to a hiring decision 

is a good candidate for blinding, because, at 

best, the inclusion of such information adds 

noise to evaluations.27 Our results suggest that 

hiring managers would be more likely to self-

blind to biasing information the more they are 

made aware—perhaps through continuing 

education—of the potentially biasing or at 

least noise-inducing content lurking within 

seemingly innocent information. To ensure that 

hiring managers get this education, organiza-

tions could require them to complete a training 

module on hidden sources of bias in hiring-re-

lated information.

Combat Belief in the Usefulness of Biasing 

Information. We understand that which appli-

cant information is biasing versus relevant is 

likely to vary across industries and that even the 

information deemed biasing in our experiments 

may be directly relevant in some contexts. For 

instance, a photo is likely to be useful and rele-

vant for a modeling job.

But hiring managers often believe that poten-

tially biasing information is useful when it is 

not. In our study, for instance, participants 

may have sought to derive information about 

cultural fit from applicants’ photos, as we have 

observed in other studies.22 It is also possible 

that some participants chose to view poten-

tially biasing information because they wanted 

to favor applicants from marginalized groups. 

Although well-intentioned, this type of choice 

carries dangers, because removing unwanted 

bias from one’s reasoning is difficult.2 As an 

example, a well-intentioned hiring manager 

might seek out an applicant’s photo to clarify 

their race or gender, with the goal of favoring 

applicants from marginalized groups. But in 

the process, that manager opens the door to 

biases related to age and attractiveness. Corpo-

rate training sessions on bias can help hiring 

managers understand that biasing information 

is typically more harmful than helpful, which, 

in turn, should increase their preference for 

self-blinding.

Other Considerations Related 
to Self-Blinding
Could self-blinding ever be counterproduc-

tive to combating discrimination? As we have 

noted, hiring managers may want to see infor-

mation that will help them favor applicants from 

disadvantaged social groups. Another argument 

against blinding is that knowing applicants’ 

social group status might provide important 

context for assessing their credentials. If, for 

example, a person had to overcome a lifetime 

of disadvantage or discrimination to gain those 
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credentials, would it not be helpful to take that 

past into account? Doing so might help mini-

mize the advantages of members of dominant 

groups whose qualifications might derive in part 

from privilege. It is generally for these reasons 

that the merits of “colorblind” policies are 

questioned.28,29

However, the bulk of the field studies assessing 

the effects of using blind initial screens suggest 

that members of marginalized groups, such as 

women and ethnic minorities, are often more 

likely to reach the interview stage when initial 

screens are anonymized.30–32 Moreover, multiple 

recent reviews and meta-analyses show that 

unblinded initial screens of applicants decrease 

the likelihood of members of marginalized 

groups receiving callbacks for interviews.10,33–36 

These findings strongly indicate that a blinding 

process during applicant screening can, via a 

reduction in discrimination, help achieve an 

institution’s goal of diversity in hiring.

Moreover, self-blinding in applicant screening 

may have carryover benefits in interviews. If the 

same evaluator who performed an initial blind 

screen also interviews the selected job candi-

dates, that evaluator is likely to continue to try 

to discount biasing demographic information to 

maintain a consistent strategy throughout the 

process.24,37

Still, self-blinding is just one tool among many 

that may be used to achieve diversity goals in 

hiring. Self-blinding nudges should be used in 

tandem with other strategies, such as unblind 

targeted recruiting to increase the propor-

tion of people from marginalized groups who 

apply for a job in the first place—for instance, 

by establishing talent development or pipe-

line programs at historically Black colleges 

and universities—and structured interviewing 

procedures that decrease the likelihood of bias 

against members of marginalized groups in 

face-to-face interviews. A multifaceted strategy 

is necessary to address bias in hiring decisions, 

and self-blinding is one important component 

of that strategy. (See the Supplemental Material 

for a fuller discussion of hiring procedures that 

promote diversity in hiring.)

In Brief: How Organizations Can Encourage 
Hiring Managers to Self-Blind
Human resources professionals can decrease the chances of bias in hiring practices in their organiza-
tions by enabling and encouraging hiring managers to blind themselves to biasing information about 
applicants during the initial screening process. Here are the actions we recommend, based on our 
research:

Appoint an intermediary to create a checklist. Assign a dedicated employee to read applications, cate-
gorize the information in them, and make a checklist for the hiring manager listing all the available types 
of information about applicants—for example, work experience, college major, references, name, and 
photograph.

Draft instructions for checklist use that encourage self-blinding.

• Ask hiring managers to first consider what information they would want another hiring manager to 
see. For example, “Imagine a situation in which someone else is tasked with hiring someone for an 
open position at your organization, and it is up to you to decide what information they incorporate 
into their decision.” Then ask the manager to pick that information for themselves.

• Ask managers to pick the information they want to see rather than asking them to pick the informa-
tion they do not want to see (that is, use opt-in rather than opt-out framing). For example, “Here are 
the pieces of information about applicants that are available. Please tick the box(es) next to the infor-
mation you want to see.”

Offer or require training for managers about hidden sources of bias and the importance of blinding 
themselves to biasing information. This training should help managers spot the potential for bias in 
information that does not necessarily seem like it would trigger biases, such as a person’s name or 
photograph. Training could also help combat beliefs in the potential usefulness of biasing information.
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Conclusion
Until blinding policies become commonplace in 

hiring, seemingly innocuous information about 

job applicants, such as their name, hobbies, or 

college graduation year, will continue to enable 

discrimination. In this article, we have discussed 

self-blinding, in which hiring managers choose 

on their own to avoid information about appli-

cants that could bias or distort their evaluations, 

and we have identified three factors that could 

influence whether managers self-blind.

Our research suggests steps that organizational 

leaders could take to encourage hiring managers 

to self-blind when screening job applicants 

in the early stages of the hiring process (see 

the sidebar In Brief: How Organizations Can 

Encourage Hiring Managers to Self-Blind). We 

propose that organizations appoint a dedicated 

employee to itemize the available informa-

tion about applicants. Evaluators could then be 

instructed to think about which types of infor-

mation they would provide to a peer (because 

people tend to be stricter when choosing for 

others than for themselves) before opting in to 

receiving the information for themselves. Orga-

nizations should also provide training concerning 

the types of information that carry bias, myths 

about the usefulness of such information, and 

how to combat misperceptions of one’s own 

susceptibility to bias. We believe that nudging 

self-blinding using the principles and guidelines 

outlined here will result in fairer and more accu-

rate decisions in hiring.
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just happen: Policy 
recommendations from 
over half a century 
of team research
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abstract*

Teamwork has been at the core of human social organization for 

millennia and is essential for organizational productivity and innovation. 

Yet teamwork often is not as effective as it could be. Drawing on extensive 

research into the factors that enable teams to function well, this article 

offers policy recommendations for bolstering teamwork capabilities 

in society at large and in organizations. Our proposals call for teaching 

teamwork skills as part of the curricula in higher education and in lower 

grades in school, creating government and industry regulations designed 

to enhance teamwork, and designing jobs and organizational workflows 

in ways that prioritize and support teamwork.
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Teams of people working together for a common purpose have been a 
centerpiece of human social organization ever since our ancient ancestors 
first banded together to hunt game, raise families, and defend their 
communities.

—Steve W. J. Kozlowski & Daniel R. Ilgen1

O
n April 11, 1970, three astronauts 

boarded Apollo 13, the spacecraft 

carrying out the United States’ third 

mission to the moon. Two days into the flight, 

an oxygen tank exploded, causing exten-

sive damage to the craft. Within three hours, 

the oxygen stores were gone and, along with 

them, the craft’s ability to generate electrical 

power and operate its life support systems. A 

team of engineers back on Earth had to figure 

out how to get the crew home safely. Their 

seamless communication, determination, and 

adaptability, among other critical assets, led to 

a historic success: Despite the failed mission, 

teamwork saved the crew.

The rescue of the Apollo 13 crew shows the life-

saving power of excellent teamwork under the 

most demanding conditions.1 On the flip side, 

poor teamwork can lead to disaster. It played 

a role in the 1986 explosions at the Chernobyl 

nuclear power plant in the former Soviet Union; 

the 1984 release of toxic chemicals in Bhopal, 

India; and the 2010 Deepwater Horizon explosion 

and massive oil spill in the Gulf of Mexico—all 

of which are legendary for their consequential 

losses of human life, extensive environmental 

damage, and substantial financial costs.

Acknowledging the drastic consequences of 

poor teamwork, civil aviation became the first 

industry to systematically promote a teamwork 

culture. Because of overwhelming evidence that 

many accidents are the result of aircrews’ failure 

to collaborate well, it made teamwork training 

obligatory for all commercial pilots.2,3 (We 

describe the requirements in more detail in the 

Regulating for Teamwork section of this article.)

Teamwork is essential for the success of a 

large variety of industries and pursuits, in envi-

ronments from the shop floor to the halls of 

academia.4–6 In short, teamwork matters, and 

the push for organizational agility in response 

to increasing pressures to innovate has made 

effective collaboration in teams even more 

important.1,7,8 Indeed, technology giants such 

as Google have acknowledged teamwork’s 

centrality and declared teamwork to be core 

to their success, and team-based methods 

that originated from managing software 

development have become cornerstones of 

organizational transformation across various 

industries.9,10

We should note that although most people 

intuitively understand teamwork to be collab-

oration by a group to achieve goals important 

to an organization, investigators who study the 

topic also apply more formal definitions (see the 

sidebar What Is a Team? What Is Teamwork?).

Going forward, the ability to foster effective 

teamwork will become even more critical to 

organizations’ ability to thrive, because at the 

same time reliance on teams is growing, teams 

themselves are becoming more complex. Arti-

ficial intelligence (AI) embodied in robots, other 

autonomous entities, and decision support 

systems are enabling flexible collaborations 

in which technology takes over certain tasks, 

supports decisions, and provides guidance.11,12 

Good teamwork is essential to ensuring that 

these hybrid human–technology systems are 

effective. The global COVID-19 pandemic 

accelerated the evolution of digitally enabled 

teamwork. This metamorphic shift to virtual 

teaming requires good teamwork skills that 

transcend the lack of face-to-face contact. An 

increasingly diverse workplace also necessi-

tates attention to teamwork. Although diversity 

offers a heterogeneity of views, experience, and 

ideas that can boost creativity, it also can create 

substantial challenges for collaboration.
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Now is therefore a good time to build on 

insights from industries and organizations that 

have taken teamwork seriously and to scale up 

efforts to promote team effectiveness. Yet many 

organizations still focus primarily on building 

task-related technical skills while giving much 

less attention to teamwork skills such as solving 

problems collaboratively, resolving conflicts, 

and supporting one another, which are required 

to accomplish tasks.1,5

We suspect that the ongoing inattention to 

strengthening teamwork in many organizations 

stems in part from a paradox: On the one hand, 

many organizational leaders still hold the view 

that teamwork happens easily without any extra 

effort by anyone; on the other hand, companies 

often have difficulty setting up programs that 

succeed in fostering teamwork.

In this article, we aim to alter the perception that 

teamwork processes happen effortlessly. A team 

of experts does not automatically make an expert 

team. In the next section, we point to key find-

ings from an extensive body of research that has 

identified the core processes used  by successful 

teams and the skills and capabilities that underlie 

those processes.1,13–18 In the sections that follow, 

we offer evidence-based recommendations for 

interventions that support effective teamwork. 

We have not attempted to be exhaustive in our 

recommendations, given the wide range of 

options to promote teamwork in organizations 

and beyond, nor do we provide a compre-

hensive literature review. Rather, we provide 

a concise overview and summarize the most 

salient evidence that undergirds our recommen-

dations. Thus, we emphasize particularly relevant 

and impactful avenues for action based on key 

insights and strong evidence from team research.

We propose that teamwork skills be taught 

and assessed as part of school curricula from 

a young age; that, in the work arena, licensing 

requirements for individuals and organizations 

include teamwork training and the assessment 

of teamwork skills to increase individuals’ and 

organizations’ readiness to invest in improving 

teamwork; and that enterprises not only 

provide teamwork training but also specifically 

What Is a Team? What Is Teamwork?

Investigators who study teams and teamwork have developed detailed definitions of the terms, such as 
those that follow.

In 1992, Eduardo Salas and his colleagues defined a team as “a distinguishable set of two or more 
people who interact dynamically, interdependently, and adaptively toward a common and valued goal/
objective/mission.”A

More recently, Steve W. J. Kozlowski and Daniel R. Ilgen expanded the definition to “(a) two or more 
individuals; (b) who interact socially (often face-to-face, but increasingly virtual); (c) possess one or 
more common goals; (d) are formed to perform organizationally relevant tasks; (e) exhibit interdepen-
dencies with respect to workflow, goals, and outcomes; (f) have a differentiated structure of roles and 
responsibilities; (g) and are embedded in an encompassing organizational system, with boundaries and 
linkages to the broader context and task environment.”B

Salas and his colleagues have also highlighted differences between taskwork and teamwork: “Taskwork 
involves the performance of specific tasks that team members need to complete in order to achieve 
team goals. . . . teamwork focuses more on the shared behaviors (i.e., what team members do), attitudes 
(i.e., what team members feel or believe), and cognitions (i.e., what team members think or know) that 
are necessary for teams to accomplish these tasks.”C

A. From page 4 of Salas, E., Dickinson, T. L., Converse, S. A., & Tannenbaum, S. I. (1992). Toward an understanding of team 
performance and training. In R. W. Sweeney & E. Salas (Eds), Teams: Their training and performance (pp. 3–29). Ablex.

B. From page 79 of Kozlowski, S. W. J., & Ilgen, D. R. (2006). Enhancing the effectiveness of work groups and teams. 
Psychological Science in the Public Interest, 7(3), 77–124. https://doi.org/10.1111/j.1529-1006.2006.00030.x

C. From page 600 of Salas, E., Shuffler, M. L., Thayer, A. L., Bedwell, W. L., & Lazzara, E. H. (2015). Understanding and 
improving teamwork in organizations: A scientifically based practical guide. Human Resource Management, 54(4), 

599–622. https://doi.org/10.1002/hrm.21628
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organize themselves in ways that enhance team 

effectiveness.

Good teamwork requires effort and training. 

Researchers know a lot about what makes 

teams effective, but society in general and orga-

nizations in particular need to find better ways 

to act on that knowledge. We hope that our 

recommendations stimulate such action.

The Science of Effective 
Teamwork
Teamwork has been studied for decades. The 

human relations movement in the 1930s and 

1940s established that social factors such as 

group cohesion and recognition contribute to 

individuals’ performance.19 And early studies on 

teamwork in coal mining showed that beyond 

satisfying social needs, teams are crucial for 

accomplishing complex and highly interdepen-

dent tasks.20

Since then, the science of teamwork has 

evolved into a specialty. Teams are compli-

cated entities. Although they are composed 

of individuals, they have collective properties 

that emerge from the individuals’ interactions 

in the context of their task and organizational 

system. Thus, individuals are nested in teams, 

teams are nested in the broader organizational 

system, and the interconnections among these 

levels evolve dynamically over time.21 To address 

this complexity, research into what makes for 

an effective team has examined teamwork 

capabilities, or competencies, that are rooted 

in individuals but that lead to effective team-

work at the collective level. Interventions target 

both levels.

Several targeted13–15 and more comprehen-

sive1,16–18 reviews conducted over the past two 

decades have compiled the extensive evidence 

identifying the core teamwork processes that 

support team effectiveness, the capabilities that 

underlie good teamwork, and key interventions 

that shape good teamwork. Of particular note, 

a comprehensive review by Steve W. J. Kozlo-

wski and Daniel R. Ilgen amassed evidence from 

meta-analyses (which statistically combine data 

from multiple studies) showing that particular 

teamwork processes contribute to team effec-

tiveness.1 These core teamwork processes are 

concisely summarized in Table 1. Kozlowski and 

Ilgen also highlighted key interventions with 

significant empirical support for enhancing the 

targeted teamwork processes; these methods 

are concisely summarized in Table 2. The sidebar 

Core Capabilities encapsulates the core capabil-

ities that underlie good teamwork processes.22–25 

These capabilities are the primary targets for 

team training and other interventions designed 

to improve team effectiveness. See Tables S1, S2, 

and S3 in the Supplemental Material for more 

detailed descriptions of key findings.

As Table 1 shows, substantial scientific evidence 

has identified three core teamwork processes 

that enable teams to be successful. Teams need 

to build a common basis for action through 

sharing knowledge, they need to continu-

ously adapt their knowledge and actions to fit 

changing situational demands, and they need to 

keep team members motivated to contribute to 

shared team goals.

For example, investigations of the knowledge 

component have found that measures of infor-

mation sharing and team cognition correspond 

to measures of the effectiveness of team perfor-

mance and decision-making. By information 

sharing, we mean team members communi-

cating information that everyone needs to know 

and that relates to specific expertise. By team 

cognition, we mean team members sharing the 

common, organized knowledge they need and 

also understanding who knows other key infor-

mation. (The term organized knowledge refers 

to how various facts and concepts relate to one 

another.) When teams share information well, 

“Many organizations focus 
primarily on building task-

related technical skills while 
giving much less attention to 

teamwork skills.”   
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Table 1. Processes of effective teams & related findings from meta-analyses

Process Aspect studied What research examines Key findings

Share 
knowledge 
widely

Information 
sharing

The extent to which common and 
specialized information is shared 
in a team

Information sharing is significantly related to team 
performance overall (ρ = .42).a

When both shared information and unique information need 
to be combined for optimal decisions, team members tend 
to share the general information two standard deviations 
more than unique information. Teams that do this are eight 
times less likely to make the correct decision than are teams 
with full access to all the information.b

Team cognition The extent to which all team 
members have shared, organized 
information needed by the team 
as a whole as well as distributed 
knowledge connected by a 
shared understanding of who 
knows what specific knowledge

Measures of team cognition correlate well with measures 
of team behavioral processes (ρ = .43), motivational states 
(ρ = .43), and performance (ρ = .38). Distributed knowledge 
affects team performance (ρ = .44) more than shared 
information does (ρ = .32).c

Adapt readily 
to changing 
circumstances 
and related 
behaviors

Team goals How the nature of the team’s 
goals affects attentiveness, 
strategy, and effort

Setting difficult and specific group-level goals boosts group 
performance one standard deviation more than no goals or 
low-level goals.d

Group-level goals improve group performance (d = 0.56 ± 
0.19, k = 49) more when they are difficult and specific than 
when they are easy to achieve and general or vague (d = 
0.80 ± 0.35, k = 23).e

Collective 
behavior

Which team-oriented behaviors 
contribute to a team’s ability to 
adapt

Relevant behaviors are communicating (ρ = .22), coordinating 
(ρ = .30), adjusting plans and strategies in response to disrup-
tions (ρ = .41), learning as a group (ρ = .27), and formulating a 
specific plan for the team to reach a goal (ρ = .24).f

Team cognition is positively related to team adaptive 
performance (ρ = .19).f

Maintain 
high levels of 
motivation 

Team cohesion Whether strong bonds among 
members influence team 
performance

Group cohesion is significantly related to group 
performance (33 effect sizes; ρ = .317).g

Cohesion is more strongly linked to a team’s performance 
when the team’s task is highly interdependent—requiring a 
lot of team coordination (ρ = .464)—than when the need for 
coordination is low (ρ = .206).h

Team efficacy Whether a shared belief that the 
team can collectively overcome 
challenges affects performance

Team efficacy is significantly associated with team 
performance (ρ = .41), and more so when the task is highly 
interdependent (low, ρ = .09; high, ρ = .47).i

Note. See Table S1 in the Supplemental Material for additional information about the meta-analyses. See note A for a discussion of the statistics used in the 
tables in this article.

a. Mesmer-Magnus, J. R., & DeChurch, L. A. (2009). Information sharing and team performance: A meta-analysis. Journal of Applied Psychology, 94(2), 
535–546. https://doi.org/10.1037/a0013773

b. Lu, L., Yuan, C., & McLeod, P. L. (2012). Twenty-five years of hidden profiles in group decision making: A meta-analysis. Personality and Social Psychology 
Review, 16(1), 54–75. https://doi.org/10.1177/1088868311417243

c. DeChurch, L. A., & Mesmer-Magnus, J. R. (2010). The cognitive underpinnings of effective teamwork: A meta-analysis. Journal of Applied Psychology, 95(1), 
32–53. https://doi.org/10.1037/a0017328

d. O’Leary-Kelly, A. M., Martocchio, J. J., & Frink, D. D. (1994). A review of the influence of group goals on group performance. Academy of Management 
Journal, 37(5), 1285–1301. https://doi.org/10.2307/256673

e. Kleingeld, A., van Mierlo, H., & Arends, L. (2011). The effect of goal setting on group performance: A meta-analysis. Journal of Applied Psychology, 96(6), 
1289–1304. https://doi.org/10.1037/a0024315

f. Christian, J. S., Christian, M. S., Pearsall, M. J., & Long, E. C. (2017). Team adaptation in context: An integrated conceptual model and meta-analytic review. 
Organizational Behavior and Human Decision Processes, 140, 62–89. https://doi.org/10.1016/j.obhdp.2017.01.003

g. Gully, S. M., Devine, D. J., & Whitney, D. J. (1995). A meta-analysis of cohesion and performance: Effects of levels of analysis and task interdependence. Small 
Group Research, 26(4), 497–520. https://doi.org/10.1177/1046496495264003

h. Beal, D. J., Cohen, R. R., Burke, M. J., & McLendon, C. L. (2003). Cohesion and performance in groups: A meta-analytic clarification of construct relations. 
Journal of Applied Psychology, 88(6), 989–1004. https://doi.org/10.1037/0021-9010.88.6.989

i. Gully, S. M., Incalcaterra, K. A., Joshi, A., & Beaubien, J. M. (2002). A meta-analysis of team-efficacy, potency, and performance: Interdependence and level of 
analysis as moderators of observed relationships. Journal of Applied Psychology, 87(5), 819–832. https://doi.org/10.1037/0021-9010.87.5.819
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Table 2. Methods for improving teamwork in organizations & related findings from meta-analyses

Intervention Description Key findings

Team training Educating students or 
employees on how to 
work on a team through 
lectures; exercises; 
and, for intact teams, 
simulations of real-world 
situations and challenges

Team training improves team cognition (ρ = .42), affect (ρ = .35), process  
(ρ = .44), and performance (ρ = .39).a

Leadership training improves employees’ attitudes toward the training  
(δ = .63; 95% CI [0.12, 1.15]), leadership skills and knowledge (δ = .73; 95% 
CI [0.62, 0.85]), and leadership performance in the workplace (δ = .82; 95% 
CI [0.58, 1.06]). It also yields benefits to the organization, such as increased 
profits or reduced employee turnover (δ = .72; 95% CI [0.60, 0.84]).b

Team training of various types—but principally workshop exercises and 
simulations of specific tasks—has medium to large effects on team behaviors 
and large effects on team performance across contexts ranging from aviation 
to academia, d(0.13) = 0.683, 95% CI [0.43, 0.94], Z = 5.23, p < .001; Q(38) = 
660.7, I2 = 94.2.c

After-action reviews (debriefings) significantly improve team attitudes, 
cognition, processes, and performance (sample weighted mean d = 0.79,  
SD = 0.83, 95% CI [0.63, 0.95]).d

Work design Distributing tasks and 
workflow among team 
members in a way that is 
motivating, delineating 
where these tasks overlap 
or depend on one 
another, and providing the 
resources a team needs to 
perform those tasks

A work design that gives team members autonomy is associated with 
improved job performance, both objectively (ρ = .17) and subjectively (ρ = .23). 
Other aspects of work design are also associated with improved performance. 
These include the degree to which people can complete a whole piece of 
work (ρ = .17), the extent to which the work affects others’ lives (ρ = .23), and 
the amount of feedback employees receive (ρ = .20).e

Climate Having a shared 
understanding that values 
teamwork and ensures 
that team members 
understand their 
collective mission, the 
reasoning behind it, their 
roles, and their priorities

A teamwork climate increases team members’ commitment to the 
organization and their life satisfaction, thereby improving job performance 
and psychological well-being and reducing signs of disinterest in the work.f

Meta-analytical findings indicate that perceptions of the work climate are 
significantly related to attitudes about work, psychological well-being, 
motivation, and performance.g

Note. See Table S2 in the Supplemental Material for additional information about the meta-analyses. See note A for a discussion of the statistics used in the 
tables in this article.

a. Salas, E., DiazGranados, D., Klein, C., Burke, C. S., Stagl, K. C., Goodwin, G. F., & Halpin, S. M. (2008). Does team training improve team performance? A meta-
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d. Keiser, N. L., & Arthur, W., Jr. (2021). A meta-analysis of the effectiveness of the after-action review (or debrief) and factors that influence its effectiveness. 
Journal of Applied Psychology, 106(7), 1007–1032. https://doi.org/10.1037/apl0000821

e. Humphrey, S. E., Nahrgang, J. D., & Morgeson, F. P. (2007). Integrating motivational, social, and contextual work design features: A meta-analytic summary 
and theoretical extension of the work design literature. Journal of Applied Psychology, 92(5), 1332–1356. https://doi.org/10.1037/0021-9010.92.5.1332

f. Carr, J. Z., Schmidt, A. M., Ford, J. K., & DeShon, R. P. (2003). Climate perceptions matter: A meta-analytic path analysis relating molar climate, cognitive and 
affective states, and individual level work outcomes. Journal of Applied Psychology, 88(4), 605–619. https://doi.org/10.1037/0021-9010.88.4.605

g. Parker, C. P., Baltes, B. B., Young, S. A., Huff, J. W., Altmann, R. A., LaCost, H. A., & Roberts, J. E. (2003). Relationships between psychological climate 
perceptions and work outcomes: A meta-analytic review. Journal of Organizational Behavior, 24(4), 389–416. https://doi.org/10.1002/job.198

Note. See Table S2 in the Supplemental Material for additional information about the meta-analyses. See note A for a discussion of the statistics used in the 
tables in this article.
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grasp the tasks, agree on what is important, and 

understand who knows what specific informa-

tion, they can avoid wasting time on tangential 

activities, miscommunication, and meandering 

searches for information, and it facilitates 

decision-making.

Research into adaptation looks at how the 

nature of a team’s goals affects strategy and 

effort and at which team behaviors contribute 

to a team’s ability to adapt. Among the find-

ings are that team goals that are more difficult 

and specific are more strongly related to team 

performance than are more general team goals. 

In addition, team cognition is associated with 

team adaptive performance, and a range of 

specific teamwork behaviors are related to team 

adaptation, including communication, coordi-

nation, and plan formation.

With respect to motivation, investigators have 

found that it is associated with a team’s social 

cohesiveness and the shared belief that the 

team can overcome difficulties. These features 

are more critical to success when a team’s 

task requires a lot of interdependence—that is, 

when the extent to which each person’s ability 

to contribute to the goal depends on other 

people’s actions. For example, a soccer team’s 

prowess depends on coordinated action among 

team members, whereas a track team’s success 

relies far more on individual performances.

Studies of teamwork spanning some 75 years 

have delineated eight core competencies that 

underly the three essential team processes that 

have been identified. As summarized in the 

sidebar Core Capabilities, team members must 

be able to work together to develop strategies 

and goals for the team, coordinate task execu-

tion, monitor progress toward reaching goals 

and how well team processes are working, 

provide feedback and support, promote prob-

lem-solving, foster cohesion and endurance, 

and manage conflict.22–25 These competencies 

are the primary targets of training to improve 

teamwork.

The interventions that shape teamwork 

processes and hence team effectiveness 

involve team training, work design, and climate. 

Regarding team training, a large body of 

evidence indicates that both training aimed 

at team members and training aimed at 

team leaders have a substantial influence on 

improving team cognition, teamwork processes, 

and team performance (see Table 2 for evidence 

and references). Work design involves the 

distribution of tasks in a team, the interdepen-

dencies among tasks, and the resources and 

demands related to those tasks. A good work 

design ensures team members can apply their 

knowledge and skills to the team’s goals and 

remain engaged in the work; work design has 

been shown to affect job performance. Climate 

refers to the shared assumptions and norms of 

the team. An effective team climate is one in 

which teamwork is valued and collaboration 

is the norm. It is one in which team members 

understand their mission, the reasoning behind 

it, their roles and their priorities, and what 

is rewarded and punished by management. 

Climate is related to psychological well-being, 

motivation, and performance.

With respect to implementing interventions, 

team training is flexible and broadly applicable, 

and it can be implemented in a variety of ways, 

as we shall discuss. Work design is under the 

control of organizational management and thus 

is specific to particular team task contexts. Simi-

larly, team climate is substantially influenced by 

team leaders and the broader organizational 

system, making it context specific.

Core Capabilities

1. Develop team strategies and goals.

2. Coordinate interdependent tasks.

3. Monitor task progress (goals).

4. Monitor team processes.

5. Provide feedback and support.

6. Promote collaborative problem-solving.

7. Foster team cohesion and endurance.

8. Address and resolve conflict.

Note. For teams to work effectively, team members 
need to master the eight skills listed above, which 
underlie the three team processes described in 
Table 1. See Table S3 in the Supplemental Material 
for selected studies that support the value of these 
capabilities.
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Team training is a particularly potent interven-

tion for improving team effectiveness regardless 

of the setting.26 The type of training provided 

in schools or the workplace will depend on 

whether the skill is generic across teams of all 

sorts or specific to a given team.22 Capabilities 

such as problem-solving and conflict resolu-

tion have generic aspects that can be taught to 

individuals in school, work, or any of a variety 

of settings. In contrast, the best ways to coor-

dinate team activities and develop strategies 

for meeting team goals usually need to vary by 

context and so are more appropriately taught 

to intact work teams. Some generic capabili-

ties—problem-solving, for example—may have 

team- or task-specific aspects that are also best 

addressed to intact teams. Thus, as a general 

strategy, schools and universities should offer 

courses that address the generic aspects of core 

teamwork capabilities, and workplaces should 

include training for the more specific aspects.

We now turn attention to policy recommen-

dations for improving teamwork by members 

of society in general. We then address specific 

actions for teamwork in work environments.

Educating Students 
for Teamwork
The basic skills and abilities needed in teamwork, 

such as communication, collaborative prob-

lem-solving, and conflict negotiation, should be 

taught as part of standard school curricula. To 

date, teachers in primary and secondary schools 

mainly emphasize generic social skills that help 

children get along in the classroom.27 For team-

work skills, they rarely offer the systematic 

instruction that they apply for other subjects, 

such as languages or science.5 As a result, 

students lack teamwork skills.

To rectify this, the Organisation for Economic 

Co-operation and Development (OECD) has 

taken initial steps toward bringing formal team-

work training to schools. It established the 

assessment of basic social skills in schools as 

part of a program to better understand and 

support children’s and juveniles’ social and 

emotional skills development.28 In another 

important initiative, the OECD evaluated high 

school students’ ability to collaborate with 

others to solve a problem.29 It found that only 

8% of students across all 38 OECD coun-

tries showed a high degree of competence at 

skills such as being aware of group dynamics, 

ensuring compliance with agreed-upon roles, 

and resolving conflicts.

Similarly, Arthur C. Graesser and his colleagues 

have outlined several possible methods for 

teaching collaborative problem-solving and 

teamwork skills in schools.5 Those methods 

include conducting case-based analyses of real-

world teamwork scenarios, as well as reflecting 

on the practice of working in a team. Although 

these methods have not been well studied yet, 

we recommend that early teamwork instruction 

combine teaching of psychological processes 

in teams with practical skills training, such as 

role-plays on managing interpersonal conflict 

or in-class demonstrations of the challenges 

of sharing information and making decisions 

in groups. Teachers could address these skills 

in the context of group projects, which would 

then be graded not only on the quality of the 

end product but also on the extent to which 

students worked together effectively.

Assessment of teamwork skills could include 

giving exams that test knowledge of the skills, 

strategies, and concepts needed for successful 

teamwork and grading students on practical 

exercises that give them a chance to display 

these skills. In its assessment of collaborative 

problem solving, the OECD established four skill 

levels based on students’ ability to both solve 

complex problems and do so collaboratively. 

Educators could use these levels to establish a 

starting point for teaching teamwork skills to 

high school students.5

“Team training is a particularly 
potent intervention for 

improving team effectiveness 
regardless of the setting.”   
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Learning teamwork skills in schools would be 

expected to increase students’ later value in the 

labor market, given that recent economic anal-

yses show that high-paying jobs increasingly 

require good social skills.30 From an economic 

perspective, this is explained by the fact that 

social skills reduce coordination costs in highly 

specialized work processes, which means that 

social skills foster the good teamwork needed to 

accomplish highly interdependent tasks.

The importance of teamwork skills has received 

more attention at colleges and universities, 

probably because surveys of employers and 

university alumni consistently show that grad-

uates are ill prepared for the social demands of 

their jobs.31,32 However, most colleges do not 

offer formal courses on teamwork. Instead, 

instructors teach teamwork skills informally 

by assigning students to group projects and 

assisting them in managing these projects.33,34 

Arguably, teamwork skills cannot be taught fully 

in a classic classroom lecture. But relegating 

these skills to informal learning signals that they 

are less important than technical skills, making 

students less motivated to learn them.

Recognizing these problems, some universities 

have begun to offer formal courses on team-

work.35–38 An early example is provided by Gilad 

Chen and his colleagues, who have described 

in detail an elaborate course they developed at 

George Mason University in Virginia called The 

Psychology of Working in Groups and Teams. 

The course followed a framework developed by 

Michael A. Stevens and Michael J. Campion.39 

Instructors emphasized the core competencies 

of conflict resolution, collaborative prob-

lem-solving, communication, goal setting, 

performance management, and planning and 

task coordination.35 The course combined 

classroom lectures on teamwork with in-class 

exercises and simulations of real-world team 

situations at separate assessment centers. 

Students were evaluated by both in-class exams 

and their performance in assessment-center 

exercises. In evaluating the effectiveness of the 

approach, the researchers found that students 

in the course significantly outperformed control 

group students on a teamwork competencies 

test designed for the course. The control group 

students either had not had any teamwork 

instruction or had participated in the assess-

ment center exercises but not the classroom 

lectures.

Universities should develop and routinely offer 

such teamwork courses. Courses could focus on 

particular teamwork situations, such as multidis-

ciplinary research collaborations, virtual teams, 

or culturally diverse teams. They would improve 

individuals’ competencies both as members of 

such teams and as team leaders. The National 

Academy of Sciences has created an impres-

sive tool kit called Enhancing the Effectiveness 

of Team Science that is geared to scientific staff 

from administrators to graduate students and 

provides guidance on creating, supporting, and 

leading scientific teams.6 Universities can use 

such tools not only to support research teams 

with appropriate resources and policies but 

also to prepare students for managing the chal-

lenges of working in teams of all types.40

Regulating for Teamwork
Government and industry regulations are 

powerful levers for change. Accordingly, we 

propose to include teamwork skills in profes-

sional and organizational licensing as a way to 

increase the awareness of their importance and 

the readiness to act on that awareness.

Civil aviation offers an excellent model. It has 

long been recognized that 60%–80% of aircraft 

accidents are the result of human error, with a 

substantial proportion of those errors caused by 

communication, coordination, or collaboration 

issues—that is, teamwork failures.2 Corre-

spondingly, commercial airlines are required to 

establish teamwork training programs to obtain 

a license to operate. This teamwork training, 

known in aviation as crew resource manage-

ment training, is obligatory for all commercial 

pilots and is increasingly also required for flight 

attendants and air traffic controllers.2,3 Crew 

resource management training is built around 

so-called nontechnical skills, or notechs, 

focusing on cooperation, leadership, situation 

awareness, and decision-making.41 As part of 

the training, a range of specific behaviors must 

be taught and assessed (see Table 3). During 
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Table 3. Teamwork competencies required of pilots & criteria used to evaluate the pilots

Competency Competency description Behavioral indicator

Communication Demonstrates effective 
oral, non-verbal and 
written communications, 
in normal and non-normal 
situations.

Ensures the recipient is ready and able to receive the information

Selects appropriately what, when, how and with whom to communicate

Conveys messages clearly, accurately and concisely

Confirms that the recipient correctly understands important information

Listens actively and demonstrates understanding when receiving information

Asks relevant and effective questions

Adheres to standard radiotelephone phraseology and procedures

Accurately reads and interprets required company and flight documentation

Accurately reads, interprets, constructs and responds to datalink messages 
in English

Completes accurate reports as required by operating procedures

Correctly interprets non-verbal communication

Uses eye contact, body movement and gestures that are consistent with and 
support verbal messages

Leadership and 
Teamwork

Demonstrates effective 
leadership and 
teamworking.

Understands and agrees with the crew’s roles and objectives.

Creates an atmosphere of open communication and encourages team 
participation

Uses initiative and gives directions when required

Admits mistakes and takes responsibility

Anticipates and responds appropriately to other crew members’ needs

Carries out instructions when directed

Communicates relevant concerns and intentions

Gives and receives feedback constructively

Confidently intervenes when important for safety

Demonstrates empathy and shows respect and tolerance for other people

Engages others in planning and allocates activities fairly and appropriately 
according to abilities

Addresses and resolves conflicts and disagreements in a constructive manner

Projects self-control in all situations

Problem Solving and 
Decision Making

Accurately identifies risks 
and resolves problems.

Uses the appropriate 
decision-making 
processes.

Seeks accurate and adequate information from appropriate sources

Identifies and verifies what and why things have gone wrong

Employ(s) proper problem-solving strategies

Perseveres in working through problems without reducing safety

Uses appropriate and timely decision-making processes

Sets priorities appropriately

Identifies and considers options effectively

Monitors, reviews, and adapts decisions as required

Identifies and manages risks effectively

Improvises when faced with unforeseeable circumstances to achieve the 
safest outcome

Note. The criteria are listed in the Behavioral Indicator column. From The Manual of Evidence-Based Training (Appendix 1), by International Civil Aviation 
Organization, 2013. Copyright 2013 by the International Civil Aviation Organization.
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this training, which is conducted in highly 

sophisticated flight simulators, cockpit crews, 

sometimes along with cabin crews, are exposed 

to critical situations—say, an engine failure, 

low fuel, bad weather, or some combination 

of problems—that the group has to resolve 

as a team. Instructors assess and debrief the 

crews on the teamwork skills, such as soliciting 

advice or providing emotional support, that the 

trainees demonstrated during the exercise. The 

trainees also receive formal classroom training 

to learn and reinforce these skills.

In the United States, fatal aircraft accidents 

have continuously decreased since the U.S. 

Federal Aviation Administration mandated crew 

resource management training for commercial 

airline flight crews.42 As will be seen next, other 

high-risk industries such as health care and 

nuclear power have followed suit.43,44

Because of the growing awareness that 

medical errors and patient safety are substan-

tially affected by teamwork, efforts comparable 

to those in civil aviation are beginning to take 

root in health care.45–47 In medicine, teamwork 

errors exact high costs in human life.46,47 Indeed, 

medical errors are the third leading cause of 

death in the United States; they may account 

for more than 250,000 deaths per year.48 As in 

aviation, most of those human errors have their 

roots in poor teamwork.49,50

A number of U.S. hospitals have deployed a 

validated program to improve medical team-

work called Team Strategies and Tools to 

Enhance Performance and Patient Safety 

(TeamSTEPPS).51,52 TeamSTEPPS emerged from 

a collaboration by the Agency for Healthcare 

Research and Quality and the U.S. Department 

of Defense. It is a freely available patient safety 

tool kit that targets four core teamwork compe-

tencies: leadership, communication, situation 

monitoring, and mutual support. In addition, a 

randomized controlled trial, the gold standard 

in medical research, demonstrated that training 

hospital emergency room physicians to be 

better team leaders led to better team leadership 

behavior and better patient care outcomes.53 To 

date, however, licensing for medical personnel 

does not require team training, so regulatory 

action is needed to make this training more 

widespread in the health care industry.

Many other high-risk industries where human life 

is at stake (such as nuclear power and railways) 

endeavor to improve teamwork skills through 

training. However, licensing of personnel as well 

as the license to operate for the respective orga-

nizations rarely depend on teamwork training. In 

industries with lower risk profiles and therefore 

less public attention and regulatory pressure, 

teamwork skills are even lower on regulators’ 

agendas. That can be modified through policy 

action, by pushing for requirements in licensing 

procedures for professions and organizations 

across industries, and through more awareness 

of the importance of teamwork in professional 

associations. For instance, inadequacies in judi-

cial counseling and decision-making have been 

attributed to the practice of relying on single 

lawyers. By convening teams of clients, judges, 

lawyers, and subject-matter experts at various 

stages of the judicial process and offering 

teamwork training to legal professionals, judi-

cial counseling could be made more effective.54 

Similarly, problem-solving teams of school-

teachers could better support student learning 

and reduce inappropriate referrals to special 

education. Forming effective teams in schools 

would require team training for teachers and 

administrative support for the teams, among 

other changes that licensing requirements 

would encourage.55

As our comments imply, in addition to requiring 

training in teamwork skills, regulators can 

promote effective teamwork by establishing 

requirements that change work practices. In 

some industries, the license to operate depends 

on the ability of organizations to demonstrate 

that they create working conditions, norms, 

and values that are conducive to good team-

work. The catastrophic accident at Chernobyl 

in 1986 led international and national regulators 

to develop programs to instill a safety culture in 

the nuclear power industry.56,57 Team training is 

an important part of these programs—as a way 

of improving team processes such as commu-

nication, collaboration, and leadership—as 

is work design, which can ensure that teams 

have needed resources and personnel and that 
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they distribute responsibilities effectively.58–60 

Nuclear installations can benefit from guide-

lines, recommendations, and training materials 

designed to enhance teamwork provided by 

their own professional associations and by 

national and international regulators. They 

are also inspected and assessed on a regular 

basis to monitor progress toward establishing 

appropriate work practices. Similar inspection 

programs have been set up by regulators in 

aviation for commercial airlines and air traffic 

management providers.61,62 In health care, safety 

climate or culture is at the core of many organi-

zational change programs.63

In the financial services industry, the finan-

cial crash of 2008 spurred regulatory efforts 

to promote good work practices under the 

heading of “ethical culture.”64 Ethical culture 

regulations do not yet address teamwork specif-

ically, but they should. Regulators could borrow 

practices from industries such as nuclear power 

and civil aviation that have made teamwork 

training part of a new safety culture.

Introducing team training, work design, and 

climate supportive of teamwork through regu-

latory action requires a participatory process 

and a tailored approach. For each profession 

and industry, core teamwork skills and methods 

for their assessment need to be defined. The 

eight core teamwork capabilities described 

earlier, such as collaborative problem-solving, 

coordination, and conflict management, are a 

good place to start, but the skills may need to 

be prioritized and assessed differently across 

industries. (For a discussion related to health 

care, see the article by Asela M. Olupeliyawa and 

his colleagues in the reference list.65) Good team 

leadership may look quite different in a research 

and development team at a drug company, for 

example, than in a team of firefighters or tax 

lawyers. Task complexity, employee qualifica-

tion, automation, and external relationships, to 

name but a few factors, all need to be taken into 

account to promote effective change.66

Once standards are in place, regulators need to 

be mindful that assessing work practices and 

climate is different from assessing technical 

installations and processes. Inspectors and 

auditors from regulatory bodies typically have 

engineering and science backgrounds aligned 

with the industries they regulate.67,68 These 

inspectors may lack the skills required to eval-

uate social, team, and organizational processes 

and may need to be trained in those skills. In 

addition, regulatory agencies will need to hire 

staff with social science backgrounds to ensure 

proper assessments as well as adequate feed-

back and support for the executives in charge of 

implementing the new licensing requirements 

within an organization.

Organizing for Teamwork
Educators can help students learn the necessary 

skills to collaborate in teams, and regulatory 

requirements and oversight can elevate the 

importance of good teamwork in organizations. 

In the final analysis, however, organizations have 

to bring all of these elements together in daily 

routines of good teamwork.69 Across industries, 

organizations should take steps to capitalize 

on the power of teamwork and not just count 

on the efforts of top-performing individuals.70 

Organizational leaders should invest in team 

training, work design, and climate. (See Table 2 

for key findings from research related to these 

actions, and see the sidebar Consequences of 

Poor Teamwork in the Supplemental Material 

for examples of the effects of poor teamwork in 

different fields.)

We have already described multiple examples 

of team training. We now discuss some of the 

research that offers broader insight into what 

constitutes effective training.26,71,72 The research 

shows, for instance, that both individuals and 

intact teams need training on how to work 

effectively as a team. This training can take 

the form of educators or management profes-

sionals teaching teamwork skills in classroom 

settings. Alternatively, experts might coach 

specific teams of, say, health care professionals 

“Both individuals and intact 
teams need training on how 

to work effectively as a team.”   
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or nuclear engineers through simulations of 

challenging or crisis situations.

Research also shows that training based on 

an analysis of the needs of a specific situa-

tion works best. For instance, in homogenous 

teams, it is important to increase awareness of 

complacency and groupthink, whereas in heter-

ogenous teams, building shared mental models 

(organized information held collectively among 

a team) and a common language are more 

relevant.

Moreover, training should be designed so that 

teams develop and use the specific compe-

tencies and skills needed in their industry. For 

instance, a training program developed in a 

large teaching hospital focused on improving 

communication by exposing medical teams to 

situations that required team members to speak 

up during a simulated anesthesia delivery—

for example, to urge a lead anesthetist to do 

a tracheotomy during a scenario in which a 

patient proved difficult to intubate.73 In the eval-

uation of the training, the authors found that 

the training was particularly effective in getting 

team members to speak up when the debriefing 

emphasized assertiveness across hierarchies.

With respect to work design, it has been shown 

to strongly affect both individual and team 

performance and hence is a powerful lever for 

team effectiveness.74,75 Good design helps team 

members to apply their knowledge and skills to 

the team’s tasks and remain engaged in the work. 

In particular, individual and team tasks should be 

designed in a way that allows for high levels of 

autonomy. That is, as organizations rightfully and 

increasingly rely on teams to coordinate interde-

pendent tasks, adapt to continuously changing 

internal and external demands, and innovate to 

keep the organization ahead of its competitors, 

organizational leaders should make sure to give 

those teams sufficient control and resources.76 

In addition, work processes should be arranged 

so that employees feel their team’s work is 

important and so that they receive feedback 

about their performance.77

Concerning climate, the aim is to develop shared 

norms and values that help teams understand 

their roles and have trust in their colleagues and 

leaders. This often requires supportive orga-

nizational structures and policies as well as 

good leadership. Team leaders not only have an 

impact on the day-to-day functioning of teams 

but also play a crucial role in instigating change 

in team processes and outcomes.78,79 Efforts to 

effect change in organizations should therefore 

combine the introduction of new procedures 

with training that specifically prepares team 

leaders for their role in the changeover.

For example, in 2008, experts from Johns 

Hopkins University and the Michigan Health and 

Hospital Association included the training of 

team leaders in hospital intensive care units in a 

study aimed at improving teamwork to enhance 

patient safety—for instance, by controlling 

infections more effectively.63,80 They trained 

team leaders (one doctor and one nurse) at each 

of 67 hospitals (103 intensive care units) in best 

practices for infection control. They established 

a daily goals sheet to improve communication 

among clinicians and a safety program geared 

toward promoting a safety climate, among other 

measures. The intervention improved the staff’s 

ratings of the team safety climate and substan-

tially reduced catheter-related bloodstream 

infections at participating hospitals.

Conclusion
The sidebar Fostering Teamwork as a Society: 

Three Avenues of Action summarizes our 

recommended interventions. In following our 

recommendations, educators, regulators, and 

leaders at organizations need to also be mindful 

of changing conditions for teamwork. Changes 

in work practices, such as the shift to virtual 

teamwork during the pandemic, and techno-

logical advances require new skill sets and team 

arrangements. For successful human–AI teams, 

it will be crucial to embed what is known about 

effective teamwork into the design of these new 

systems. On the flip side, artificial agents can 

be programmed to assess, coach, and shape 

effective teamwork interactions on the fly.81 

The earlier that teamwork knowledge and skills 

become part of policy action, the more likely 

it will be that these new technological oppor-

tunities will be exploited responsibly. We hope 
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that our review and recommendations provide 

a compelling rationale and realistic call for 

such action.

The changes we call for, which build on more 

than half a century of team research, would 

affect the work of science itself. Universities 

would not only educate students in teamwork 

but also develop new programs to advance 

teamwork skills and establish a research culture 

based on multidisciplinary collaboration. In that 

way, academia would be better able to fulfill its 

promise to bring socially valuable innovation 

into a world of grand challenges that require 

large-scale collaborative efforts or, as it has 

been called, “team science.”6,82,83 To estab-

lish this teamwork culture, universities would 

need to bolster and expand cross- disciplinary 

programs, and academia as a whole should 

reward faculty for collaborative efforts instead 

of placing multidisciplinary research on the 

sidelines. For instance, research that inte-

grates knowledge from several disciplines 

tends to be published in lower ranked journals 

and receives fewer citations than research in 

a single discipline.84 In an encouraging move, 

funding agencies such as the National Institutes 

of Health and the National Science Foundation 

have begun to push for team science though 

calls for grant applications that require that 

multidisciplinary teams conduct the research. 

Agencies have begun to complement this effort 

with explicit guidance on how to set up, train, 

and support multidisciplinary research teams.85

Acknowledging that teamwork skills need to 

complement technical expertise is fundamental. 

The psychological and behavioral sciences, 

which provide the knowledge base for good 

teamwork, are often considered soft because 

Fostering Teamwork as a Society: Three Avenues of Action
1.  Educating for teamwork: Teamwork skills should be part of the regular curriculum in K–12 schools 

and universities.

• Elementary and middle school: Include role-plays on managing interpersonal conflict and in-class 
demonstrations of challenges of group information sharing and decision-making. Practice and 
evaluate skills in the context of group projects.

• High school: Build on efforts by the Organisation for Economic Co-operation and Development 
to teach and assess social competencies and collaborative problem-solving.A

• University: Offer more courses that combine classroom teaching and formal assessment of team-
work skills with practice of those skills in simulated team situations. Use tool kits developed by the 
National Academy of Sciences to foster teamwork skills among scientists.B

2.  Regulating for teamwork: Licensing requirements for professions and organizations should include 
training and testing of teamwork skills.

• Build on and adapt existing instruments from civil aviation for teamwork-related training and 
assessment requirements.

• Build on and adapt regulatory requirements from the nuclear industry regarding work design and 
climate for teamwork effectiveness.

• Train inspectors and auditors from regulatory bodies in the assessment of social, team, and orga-
nizational processes.

3.  Organizing for teamwork: Organizations should increase their investment in interventions aimed at 
improving teamwork.

• Design individual and team tasks so that team members have sufficient autonomy and adequate 
resources for self-management in the team.

• Train whole teams on teamwork skills in the context of their organization.

• Promote organizational and leadership development to build a climate of trust and support.

A. Graesser, A. C., Fiore, S. M., Greiff, S., Andrews-Todd, J., Foltz, P. W., & Hesse, F. W. (2018). Advancing the science of collabora-
tive problem solving. Psychological Science in the Public Interest, 19(2), 59–92. https://doi.org/10.1177/1529100618808244

B. National Research Council. (2015). Enhancing the effectiveness of team science. The National Academies Press. https://doi.
org/10.17226/19007

https://doi.org/10.17226/19007
https://doi.org/10.17226/19007
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their variables cannot always be measured objec-

tively and experimental designs to isolate causal 

relationships are difficult to implement due to 

practical and ethical concerns. Yet behavioral 

research has amassed sound evidence that orga-

nizations, be they firms or universities, should 

capitalize on to build the effective teamwork 

needed to succeed in the long run. Teamwork 

is at the core of modern society and should be 

nurtured with care and respect.

endnote
A. Editor’s note to nonscientists: The p value of a 

statistical test is the probability of obtaining a 

result equal to or more extreme than would be 

observed merely by chance, assuming there are 

no true differences between the groups under 

study (this assumption is referred to as the null 

hypothesis). Researchers traditionally view p < 

.05 as the threshold of statistical significance, 

with lower values indicating a stronger basis for 

rejecting the null hypothesis. In addition to statis-

tical significance, researchers consider the size 

of the observed effects, using such measures as 

Cohen’s d or Cohen’s h. Cohen’s d or h values of 

0.2, 0.5, and 0.8 typically indicate small, medium, 

and large effect sizes, respectively. Standard devi-

ation (SD) is a measure of the amount of variation 

in a set of sample values. Approximately two-thirds 

of the observations fall between one standard 

deviation below the mean and one standard devi-

ation above the mean. Standard error (SE) uses 

standard deviation to determine how precisely 

one has estimated a true population value from a 

sample. For instance, if one took enough samples 

from a population, the sample mean ±1 standard 

error would contain the true population mean 

around two-thirds of the time. A 95% confidence 

interval (CI) for a given metric indicates that in 95% 

of random samples from a given population, the 

measured value will fall within the stated interval.

  With regard to other data relating to the 

meta-analyses summarized in the tables with this 

article, ρ (rho) indicates the strength of an asso-

ciation on a scale from –1.00 to +1.00, where 0 

indicates no association and –1.00 or 1.00 indi-

cates a perfect negative or positive association, 

respectively; k is the number of studies or distinct 

samples included in an analysis; δ is a form of 

Cohen’s d that has been corrected for unreli-

ability in the criterion; d(SE) is a sample-weighted 

standard error; Z is a measure of the statistical 

significance of the d value; Q is an estimate of the 

variability of effect sizes across studies; df in Q(df) 

indicates the degrees of freedom for the Q value; 

and I2 estimates the proportion of the observed 

variance that reflects variance in true effect sizes. 
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appropriate for describing new policy implications of previ-
ously published work or a novel policy recommendation 
that is supported by previously published studies.

• Reports (≤ 3000 words) provide a summary of output and 
actionable prescriptions that emerge from a workshop, 
working group, or standing organization in the behavioral 
policy space. In some cases such papers may consist of 
summaries of a much larger published report that also 
includes some novel material such as meta-analysis, 
actionable implications, process lessons, reference to 
related work by others, and/or new results not presented in 
the initial report. These papers are not merely summaries of 
a published report, but also should provide substantive illus-
trations of the research or recommendations and insights 
about the implications of the report content or process for 
others proposing to do similar work. Submitted papers will 
undergo BSP review for rigor and accessibility that is expe-
dited to facilitate timely promulgation.

• Findings (≤ 4,000 words) report on results of new studies 
and/or substantially new analysis of previously reported 
data sets (including formal meta-analysis) and the policy 
implications of the research findings. This category is most 
appropriate for presenting new evidence that supports a 
particular policy recommendation. The additional length 
of this format is designed to accommodate a summary 
of methods, results, and/or analysis of studies (though 
some finer details may be relegated to supplementary 
online materials).

• Reviews (≤ 5,000 words) survey and synthesize the key 
findings and policy implications of research in a specific 
disciplinary area or on a specific policy topic. This could 
take the form of describing a general-purpose behavioral 
tool for policy makers or a set of behaviorally grounded 
insights for addressing a particular policy challenge.

• Other Published Materials. BSP will sometimes solicit 
or accept Essays (≤ 5,000 words) that present a unique 
perspective on behavioral policy; Letters (≤ 500 words) 
that provide a forum for responses from readers and 
contributors, including policy makers and public figures; 
and Invitations (≤ 1,000 words with links to online Supple-
mental Material), which are requests from policy makers for 
contributions from the behavioral science community on a 
particular policy issue. For example, if a particular agency is 
facing a specific challenge and seeks input from the behav-
ioral science community, we would welcome posting of 
such solicitations.

Review and Selection of Manuscripts
On submission, the manuscript author is asked to indicate the 
most relevant disciplinary area and policy area addressed by 
his/her manuscript. (In the case of some papers, a “general” 
policy category designation may be appropriate.) The relevant 
Senior Disciplinary Editor and the Senior Policy Editor provide 
an initial screening of the manuscripts. After initial screening, an 
appropriate Associate Policy Editor and Associate Disciplinary 
Editor serve as the stewards of each manuscript as it moves 
through the editorial process. The manuscript author will 
receive an email within approximately two weeks of submis-
sion, indicating whether the article has been sent to outside 
referees for further consideration. External review of the manu-
script entails evaluation by at least two outside referees. In most 
cases, Authors will receive a response from BSP within approx-
imately 60 days of submission. With rare exception, we will 
submit manuscripts to no more than two rounds of full external 
review. We generally do not accept re-submissions of mate-
rial without an explicit invitation from an editor. Professional 
editors trained in the BSP style will collaborate with the author 
of any manuscript recommended for publication to enhance 
the accessibility and appeal of the material to a general audi-
ence (i.e., a broad range of behavioral scientists, public- and 
private-sector policy makers, and educated lay public). We 
anticipate no more than two rounds of feedback from the 
professional editors.



Standards for Novelty
BSP seeks to bring new policy recommendations and/or new 
evidence to the attention of public and private sector policy 
makers that are supported by rigorous behavioral and/or social 
science research. Our emphasis is on novelty of the policy 
application and the strength of the supporting evidence for that 
recommendation. We encourage submission of work based on 
new studies, especially field studies (for Findings and Proposals) 
and novel syntheses of previously published work that have a 
strong empirical foundation (for Reviews).

BSP will also publish novel treatments of previously published 
studies that focus on their significant policy implications. For 
instance, such a paper might involve re-working of the general 
emphasis, motivation, discussion of implications, and/or a 
re-analysis of existing data to highlight policy-relevant implica-
tions or prior work that have not been detailed elsewhere.

In our checklist for authors we ask for a brief statement that 
explicitly details how the present work differs from previously 
published work (or work under review elsewhere). When in 
doubt, we ask that authors include with their submission copies 
of related papers. Note that any text, data, or figures excerpted 
or paraphrased from other previously published material must 
clearly indicate the original source with quotation and citations 
as appropriate.

Authorship
Authorship implies substantial participation in research and/
or composition of a manuscript. All authors must agree to 
the order of author listing and must have read and approved 
submission of the final manuscript. All authors are responsible 
for the accuracy and integrity of the work, and the senior author 
is required to have examined raw data from any studies on 
which the paper relies that the authors have collected.

Data Publication
BSP requires authors of accepted empirical papers to submit all 
relevant raw data (and, where relevant, algorithms or code for 
analyzing those data) and stimulus materials for publication on 
the journal web site so that other investigators or policymakers 
can verify and draw on the analysis contained in the work. In 
some cases, these data may be redacted slightly to protect 
subject anonymity and/or comply with legal restrictions. In 
cases where a proprietary data set is owned by a third party, a 
waiver to this requirement may be granted. Likewise, a waiver 
may be granted if a dataset is particularly complex, so that it 
would be impractical to post it in a sufficiently annotated form 
(e.g. as is sometimes the case for brain imaging data). Other 
waivers will be considered where appropriate. Inquiries can be 
directed to the BSP office.

Statement of Data Collection Procedures
BSP strongly encourages submission of empirical work that 
is based on multiple studies and/or a meta-analysis of several 
datasets. In order to protect against false positive results, we 
ask that authors of empirical work fully disclose relevant details 
concerning their data collection practices (if not in the main 
text then in the supplemental online materials). In particular, we 
ask that authors report how they determined their sample size, 
all data exclusions (if any), all manipulations, and all measures 

in the studies presented. (A template for these disclosures is 
included in our checklist for authors, though in some cases 
may be most appropriate for presentation online as Supple-
mental Material; for more information, see Simmons, Nelson, & 
 Simonsohn, 2011, Psychological Science, 22, 1359–1366).

Copyright and License

Copyright to all published articles is held jointly by the Behav-
ioral Science & Policy Association and SAGE Publications, 
subject to use outlined in the Behavioral Science & Policy 
publication agreement (a waiver is considered only in cases 
where one’s employer formally and explicitly prohibits work 
from being copyrighted; inquiries should be directed to the 
BSPA office). Following publication, the manuscript author may 
post the accepted version of the article on his/her personal 
web site, and may circulate the work to colleagues and 
students for educational and research purposes. We also allow 
posting in cases where funding agencies explicitly request 
access to published manuscripts (e.g., NIH requires posting on 
PubMed Central).

Open Access
BSP posts each accepted article on our website in an open 
access format at least until that article has been bundled into an 
issue. At that point, access is granted to journal subscribers and 
members of the Behavioral Science & Policy Association. Ques-
tions regarding institutional constraints on open access should 
be directed to the editorial office.

Supplemental Material
While the basic elements of study design and analysis should 
be described in the main text, authors are invited to submit 
Supplemental Material for online publication that helps elabo-
rate on details of research methodology and analysis of their 
data, as well as links to related material available online else-
where. Supplemental material should be included to the extent 
that it helps readers evaluate the credibility of the contribution, 
elaborate on the findings presented in the paper, or provide 
useful guidance to policy makers wishing to act on the policy 
recommendations advanced in the paper. This material should 
be presented in as concise a manner as possible.

Embargo
Authors are free to present their work at invited colloquia and 
scientific meetings, but should not seek media attention for their 
work in advance of publication, unless the reporters in question 
agree to comply with BSP’s press embargo. Once accepted, 
the paper will be considered a privileged document and only 
be released to the press and public when published online. BSP 
will strive to release work as quickly as possible, and we do not 
anticipate that this will create undue delays.
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Authors must disclose any financial, professional, and 
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There is a growing movement among social scientists and 
leaders within the public and private sector, dedicated to 
grounding important decisions in strong scientific evidence. 

BSPA plays a key role in this movement, encouraging 
decisions to be based on evidence. We need you to join 
us in this effort to make a lasting impact.

As a BSPA member, you will receive numerous benefits 
including an oniine subscription to Behavioral Science & 
Policy, early-bird rates for conferences, workshops and 
briefings, exclusive access to BSPA online webinars and 
podcasts, waived fees for journal submissions and more.

Be a leader in our drive for change at
behavioralpolicy.org/signup

Behavioral Science & Policy is an international, peer-reviewed
journal featuring succinct and accessible articles outlining 
actionable policy applications of behavioral science research 
that serves the public interest.

BSP journal submissions undergo a dual-review process. Leading
scholars from specific disciplinary areas review articles to assess 
their scientific rigor; while at the same time, experts in designat-
ed policy areas evaluate these submissions for relevance and 
feasibility of implementation.

Manuscripts that pass this dual-review are edited to ensure 
accessibility to scientists, policymakers, and lay readers. BSPA 
is not limited to a particular point of view or political ideology. 
This journal is a publication of the Behavioral Science & Policy 
Association and SAGE Publications.

We encourage you to submit your manuscript today to 
Behavioral Science & Policy, at behavioralpolicy.org/journal

To foster and connect a growing community of interdisciplinary 
practitioners, providing thoughtful application of rigorous 
behavioral science research for the public and private sectors, 
with a simple goal in mind: addressing social change for the 
benefit of all.

The Behavioral Science & Policy Association is a global hub 
of behavioral science resources, curated by leading scholars 
and policymakers, aimed at facilitating positive change and 
innovative solutions to a range of societal challenges.

Behavioral Science & Policy Association
P.O. Box 51336
Durham, NC 27717-1336
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