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Detailed Task Descriptions 

This part of the appendix expands on section 2.2 and provides a detailed description of the three tasks we 

used to estimate the team player effect (Optimization, Memory and Shapes) along with our validation 

task (Cryptography).  All the tasks aimed to meet three criteria. First, we sought tasks that could be 

administered to both individuals and groups, with only minor modifications between the individual and 

group versions. This enabled us to estimate group performance controlling for individual task-specific skill. 

Second, tasks needed to be objective in the sense that we could easily rank performance across individuals 

and groups. Third, since we are interested in studying teamwork, we looked for tasks where cooperation 

among group members would plausibly improve performance.  

Optimization Task 

The goal of this task was to find the maximum of a complex function.1 Some example functions are 

presented in Figure A1 (left panel). In the individual Optimization task participants were given a function, 

which was hidden to them, and had 15 guesses to find the maximum. They entered guesses between 0 

and 300. For example, a participant attempting to find the maximum of function b (𝑓𝑓𝑏𝑏) would see the 

interface presented in the right panel of Figure A1. For each guess, the computer returns 𝑓𝑓𝑏𝑏(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔). Once 

participants had entered 15 guesses, they were asked to submit their answer for the input value that 

maximized the output. In Battery A, individuals completed the Optimization task three times. A different 

underlying function was used each time. 

In the group version of the task, each group member was allocated 5 guesses. Collectively, the group had 

a total of 15 guesses. Each group member entered their own guesses on their own laptop. A critical feature 

of this task was the need to involve all three group members. After the group had entered its 15 guesses, 

the Reporter was asked to enter the group’s answer for the output-maximizing input. Each group solved 

the Optimization task twice. Every time participants attempted the Optimization task, they engaged with 

a new underlying function. Success on the group Optimization task required collective planning and the 

sharing of unique information. Both these factors have been shown in previous small-group research to 

predict group performance across a range of contexts (Driskell et al., 2018; Mesmer-Magnus & DeChurch, 

2009; Weingart, 1992). 

 
1 We developed the Optimization task specifically for the purposes of this experiment. We were inspired by Mason et al. (2008), 
who use a numerical optimization task to study how innovations propagate across networks. The individual task was piloted in a 
MTurk sample. 
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Figure A1: Description of the Optimization Task 

 
Notes: this figure presents a visual description of the Optimization task. Participants were asked to enter guesses 
between 0 and 300 (the horizontal axis). They received an output from a complex function (the vertical axis). The 
left panel contains example functions, which were hidden to participants. The right panel is the participant interface. 
The goal of the task is to find the maximum of the function. In the first phase of the experiment, individuals received 
15 guesses before submitting an answer. In the second phase, each member of a 3-person team received 5 guesses; 
once all these guesses had been entered, the group agreed upon a final answer. 
 

Memory Task 

This task focused on short-term memory, which is closely associated with fluid intelligence and IQ (Colom 

et al., 2006; Nisbett et al., 2012). We tested participants’ ability to memorize three different types of 

stimuli: words, images and stories.2 

In Phase 1 of the experiment, individuals’ short-term memory for each type of stimuli was measured 

sequentially. Participants began by completing the words test. This involved memorizing a list of 12 target 

words over 24 seconds (the stimuli come from the Hopkins Verbal Learning Test, reported in Brandt, 

1991). After the memorization period, participants were presented with sets of three words and were 

asked to identify which, if any of the three, were target words. Next, participants completed the images 

test, in which they were given 20 seconds to memorize six target faces (the stimuli come from the 

Cambridge Face Memory Test, described in Duchaine & Nakayama, 2006). Participants were then 

presented with 15 sets of three faces and asked to identify target faces. Last, participants completed the 

 
2 We drew on a model of memory that emphasizes three subsystems: verbal, visualspatial and episodic (Baddeley, 2001). Our 
three stimuli map onto these subsystems: verbal → words; visualspatial → images; episodic → stories. We note that the Baddeley 
model focuses on working memory, not short-term memory. The two concepts, however, are very closely linked, as discussed in 
Colom et al. (2006). The reason we focus on short-term memory is that the subtests are easier to translate into a practical task 
for groups to perform when working face-to-face in a lab setting. 

Example Optimization functions Optimization Task Interface
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stories test in which they had 40 seconds to read two short paragraphs, of roughly 60 words each. The 

stimuli were adapted from Wechsler Logical Memory III (Wechsler, 1997). At the end of the memorization 

period, participants were asked nine multiple choice questions about the two paragraphs. 

Once participants had completed the three individual memory tests, we provided feedback about their 

results. This included information on an individual’s overall performance relative to other participants and 

emphasized the test on which they scored highest. Our goal with the feedback was to provide people with 

information they might use in the group phase of the experiment to select sub-tasks on which they were 

most proficient. 

In the group version of the task, we combined established measures of individual memory into a 

collaborative memory challenge. Each group was given 40 seconds to collectively remember 12 words, 6 

images, and 2 stories. We added story and images stimuli to those described above, so that each time a 

group encountered the Memory task they were asked to memorize unseen material.3  

Each member of the group viewed their own laptop and could view any of the three stimuli. Participants 

could change the stimuli they were memorizing during the 40 second memorization period. In the 

example presented in Figure A2, participant A is memorizing images (cars), participant B is memorizing 

stories, and participant C is memorizing words. During the 40 second memorization period, participants 

could change the stimulus they were viewing at any time by using the buttons in the top left of their 

screens. Before the memorization period began, groups were prompted to discuss their strategy. 

After the memorization period, all three team members gathered around the Reporter’s laptop to answer 

a set of 24 questions about the stimuli. There were an equal number of questions about each type of 

stimuli. The structure of the questions mirrored those used in the individual assessments. 

 

 

 
3 We supplemented stories with shortened versions from Sullivan (2005). For images, we added related tests focused on cars, 
bikes and bodies, described in Dennett et al. (2012). 
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Figure A2: Description of the Memory Task (for groups) 

 
Notes: this figure presents a visual description of the group Memory task. Participants were given 40 seconds in 
which they could cycle through: 6 different images (Panel A), 2 different stories (Panel B), and 12 different words 
(Panel C) on their own laptop. Then groups gathered around a single laptop and answered 24 questions together 
about the three sets of stimuli, with an equal number of questions about each. 

 

Shapes Task 

This task relied on two well-established measures of fluid intelligence: the Culture Fair Intelligence Test 

(CFIT, Scale 3) and the Raven’s Advanced Progressive Matrices (Ravens). In the individual testing phase, 

participants completed 14 Ravens items (even numbered items, ranging in difficulty from across sets I and 

II; see Raven, 2003).  

This task centers on pattern recognition and spatial reasoning. Participants are asked to look for a pattern 

and determine ‘what comes next’. As an example, consider the pattern established in the left-most box 

of Figure A3, which has missing a piece. Participants were asked to find the missing element (from options 

a to f).  

The group version of this task employed the CFIT, which is very similar to the Ravens task. All group 

members gathered around the Reporter’s laptop and collectively decided on the group’s answer for each 

item. In each battery contained a different form of the CFIT. An example item is provided in the right-hand 

panel of Figure A3. 

1. A recent survey of supermarket shoppers revealed that eight out of ten shopping carts have faulty
wheels or are difficult to steer. More than half of people reported having had accidents with their
carts. These included collisions with other shoppers and bumping into groceries. Retailers claim
that the problem is not with the carts, but that shoppers are not using them carefully.

2. Michael Simpson earned a reputation for being stubborn after refusing to accept pay cheques.
Instead of cheques, he wanted his wages to be paid in cash. He eventually collected ten thousand
dollars in back pay. His wife was pleased because she had been forced to cook on a camping stove,
after services to their home were cut off eighteen months ago.

A B C

A

B

C

coffee
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Figure A3: Description of the Shapes Task 

 
Notes: this figure presents example items from the Shapes task, which was adapted from two well-established 
measures of IQ or fluid intelligence – the Culture Fair Intelligence Test (CFIT) and the Raven’s Advanced Progressive 
Matrices (Ravens). In the individual phase of the experiment, participants were given 14 items and seven minutes. 
The mean score was 7.3, and no individual received a perfect score. In the group phase, all members gathered around 
a single laptop and collectively decided on an answer for each item. Mean scores differed by battery but once again 
no groups received a perfect score. The correct answer for the Ravens Example is ‘1’; for the CFIT example the correct 
answer is ‘c’. 

Validation Task: Cryptography 

We use the three tasks above to estimate individual contributions to group performance, as described in 

Section 3. We chose the Cryptography task as a fourth, out-of-sample validation measure of group 

performance. The Cryptography task is a decoding problem in which each letter from A to J represents a 

unique number from 0 to 9. Groups were asked to decode the value of each letter by entering 

mathematical expressions that would return an output (e.g. if A=5, B=1, C=4, and D=0, an entry of A+B+C 

would return the value “BD”, for 10). An example is shown in Figure A4. 

The procedure for decoding each letter is somewhat complex and is well described elsewhere (Larson, 

2010).4 The goal of the task is to find the value of each letter in the fewest number of steps. We 

administered this task twice: once as a practice, to make sure that groups understood the process – and 

a second time to assess their performance. Cryptography is one of the very few established tasks that 

demonstrates ‘strong synergy’ in the sense that groups perform better than the sum of their parts (Larson, 

2010).5 This task was only administered in Battery E, the last set of group tasks. 

 
4 In brief, the process involved three steps. Step 1: enter an ‘equation’. An equation is a set of letters with ‘+’ or ‘–‘ operators; e.g. 
A+B+C. The computer then returned the answer. If A=3, B=1, C=2, D=6, then the computer would reply A+B+C=D. Step 2: make a 
hypothesis. Here, a group might guess that D was a large number (as it’s the sum of 3 numbers). So, they might guess “D=7”. The 
computer would reply “FALSE”. Step 3: guess all the values. The group is allowed, but not compelled, to submit a value of each 
letter. If all their guesses are correct, the task ends. If not, the group goes back to step 1. 
5 The reason may be that the task naturally lends itself to people taking on different roles. While some people are figuring out 
what the next equation should be according to the current strategy, others can consider better strategies. This gives groups the 
potential to be strategically flexible. Individuals, on the other hand, find it extremely challenging to simultaneously execute a 

Ravens Example (Individual Shapes test) CFIT Example (Group Shapes test)
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Figure A4: Description of the Cryptography Task 

 
Notes: this figure presents the Cryptography task interface. Cryptography was a fourth, out-of-sample validation 
task that was not used to estimate the team player index. Each letter from A to J represents a unique number from 
0 to 9. Groups were asked to decode the value of each letter by entering mathematical equations that would return 
an output. The goal was to decode the letters using as few equations as possible. Groups were given one practice 
try on the Cryptography task, to make sure they understood the task. Each group was allowed up to 15 equations 
on the assessed version of the task. Those who decoded all the letters (81%) used a mean of 7.9 equations. 85 groups 
attempted Cryptography. 

  

 
strategy and to consider a new one, perhaps due to constraints of attention and working memory (Larson, 2010, p. 154). See also 
Laughlin et al. (2006) and Laughlin et al. (2002). Note that the underlying feature of the task that enables differentiation is that it 
is possible to switch strategies at any point in the task, without incurring a cost. 
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Figure A5: Participant Flow Diagram 

 

Notes: this figure presents the participant flow for the experiment. For details, see section 2.3. 

 

 

 

  

Completed Individual Tasks
(n=434)

Participated in first lab visit 
(n=332)

Successfully observed in three 
groups (n=255)

Did not come to the lab (n=102)

Did not participate in second lab visit (n=58)
Did not provide useable data (n=19)
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Figure A6: Example of Blocked Randomization Scheme for First Lab Visit 

 
 
Notes: this figure presents a visual example of how individuals were randomized to groups over the course of a single 
lab visit. We use Lab Visit One as an example. The left panel illustrates the randomization process for a session of 9 
people; the right panel is the equivalent process for a session of 12 people. Participants were randomized to two 
successive groups in a single draw, and the randomization was blocked so that, where possible, participants did not 
have any of the same team members in their second group assignment of a lab session. See Section 2.4 for details. 

 

  

1st groups 
(Battery B)

{A,D,G}
{B,E,H}
{C,F,I}

2nd groups 
(Battery C)

{A,E,I}
{B,F,G}
{C,D,H}

1st groups 
(Battery B)

{A,E,I}
{B,F,J}

{C,G,K}
{D,H,L}

2nd groups 
(Battery C)

{A,F,K}
{B,G,L}
{C,H,I}
{D,E,J}

Session with n=9 Session with n=12
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Figure A7: Distribution of team player index 

In the main analysis, we estimate the team player effect (𝜎𝜎𝛽𝛽) using a multilevel model. This assumes that 

the distribution of 𝛽𝛽 is normal. Here we assess that assumption by comparing the fixed effect estimates 

of 𝛽̂𝛽𝑖𝑖 to a normal distribution. The distributions are closely matched. 

 
  

Normal approximation

Team player index (

n=255
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Figure A8 – Correlation between Team Player Effect and IQ and RMET, Simultaneous Estimation 

As noted in section 3, another approach to identifying team players is to estimate model 1b. Using 

variables defined in section 3, we have: 

𝐺𝐺�𝑔𝑔𝑔𝑔 = 𝛼𝛼𝑘𝑘Σ𝑖𝑖𝐼𝐼𝑔𝑔𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖 + Σ𝑖𝑖𝐼𝐼𝑔𝑔𝑖𝑖𝛽𝛽𝑖𝑖 + 𝜖𝜖𝑔𝑔𝑔𝑔     (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 1𝑏𝑏) 

This approach yields very similar results to our preferred identification strategy. This is illustrated by Figure 

A8, which is analogous to Figure 3 in the paper but uses model 1b to estimate 𝛽𝛽 fixed effects. Also see 

Table A1 for more on the robustness of our results to a single-step estimation strategy. 

 

Notes: this figure is analogous to Figure 3 in the paper. Here, however, 𝛽̂𝛽 has been estimated using the single step 
approach (model 1b). Each panel of the figure presents a scatterplot of an individual’s estimated team player index 
𝛽̂𝛽𝑖𝑖  against their individual Ravens score (left panel) and their individual RMET score (right panel). Ravens is a well-
established measure of IQ or fluid intelligence. RMET is the Reading the Mind in the Eyes Test, a well-established 
test of emotion perception and social intelligence. The same sample was used for all analysis: 1029 group-task 
observations, 343 groups, 255 participants. *p<0.05; **p<0.01. 

 

 

 

 

 

 



12 
 

Figure A9 – The Team Player Index is Uncorrelated with Personality Scores 

 
Notes: each panel presents a scatterplot of an individual’s estimated team player index 𝛽̂𝛽𝑖𝑖  against their individual 
scores on the Agreeableness (left panel), Conscientiousness (middle panel) and Extraversion (right panel) scales of 
the Big 5 Personality inventory. In all three cases the 𝛽̂𝛽𝑖𝑖  show in the figures is estimated based on the model in 
equations (1) through (4), as described in Section 3 and detailed in our pre-registered analysis plan. Beneath each 
panel, we show coefficients from two different estimates of 𝛽̂𝛽𝑖𝑖: (1) our pre-specified model, with controls for task-
specific skills and indicators for group familiarity; (2) no controls. See the text for details. The scatterplot always 
shows estimates from model (1). The same sample was used for all analysis: 1029 group-task observations, 343 
groups, 255 participants. *p<0.05; **p<0.01. 
 

 

 

 

 

 

 

 

 

  

(1) (2) 

0.068
(p=0.279)

0.031
(p=0.618)

(1) (2) 

0.033
(p=0.597)

0.010
(p=0.879)

(1) (2) 

0.004
(p=0.953)

0.012
(p=0.849)
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Table A1: Robustness of team player effect to group familiarity controls, and single-step estimation 

Our pre-analysis plan for model (1) included two indicator variables measuring ‘group familiarity’. These 

were indicators for whether group g contained participants who knew each other from outside the 

experiment (5 percent of the sample) and for whether groups contained participants who had previously 

been assigned to the same team by chance (41 percent of the sample). Neither of these nuisance controls 

has any substantive impact on the main results – as illustrated in column (2) of Table A1 – so we dropped 

them for clarity. Table A1 also illustrates our core result using an alternative, single-step estimation 

approach. This approach is mentioned in Section 3. Using variables defined in that section, we estimate: 

𝐺𝐺�𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑘𝑘Σ𝑖𝑖𝐼𝐼𝑔𝑔𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖      (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 2𝑏𝑏) 

𝛽𝛽𝑖𝑖~𝑁𝑁�0,𝜎𝜎𝛽𝛽2� 
𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖~𝑁𝑁�0,𝜎𝜎𝑔𝑔2� 

The results are presented in column (3) of Table A1: 

 
Notes to Table A1: Column 1 reproduces the analysis presented in Table 2 of the main paper. Column 2 illustrates 
the effect of the group familiarity controls. Column 3 illustrates the effect of a single-step estimation approach 
(model 2b). °Indicates group-level sum. “Task-specific skills” means that 𝐺𝐺�𝑔𝑔𝑔𝑔  is conditioned on the mean 
performance of group 𝑔𝑔′𝑠𝑠 individuals on task 𝑘𝑘, i.e. X�𝑔𝑔𝑔𝑔 = 1

3
∑ 𝐼𝐼𝑔𝑔𝑖𝑖𝑋𝑋𝑔𝑔𝑔𝑔𝑖𝑖 . Covariate coefficients have standard errors in 

parentheses. Estimates of the Teamplayer Effect (𝜎𝜎�𝛽𝛽 ) have p-values from randomization inference in parentheses, 
profile likelihood p-values in brackets, and p-values from a Wald test in braces; p-values are from a null hypothesis 
test that 𝜎𝜎𝛽𝛽 = 0. 
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Table A2: Team Player effect with many functions of individual skill 

 
Notes: the team player effect is the standard deviation of our estimate of the causal contribution of each individual 
to group performance – see Section 3 for details. Estimates of the team player effect (𝜎𝜎�𝛽𝛽) have p-values in 
parentheses from the randomization inference procedure. “Flexible” controls for task-specific skills were 
implemented using splines in a generalized additive model (for equation 1). Ravens is a well-established measure of 
IQ or fluid intelligence. RMET is the Reading the Mind in the Eyes Test, a well-established test of emotion perception 
and social intelligence. Group familiarity controls are indicators for whether any members of the group knew each 
other prior to randomization, and whether any members of the team had been on a team together during a previous 
lab visit. The same sample was used for all analysis: 1029 group-task observations, 343 groups, 255 participants. 
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Table A3: what is the most predictive measure of individual skill? 
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Table A4: Exploring measurement error with simulation 

 

Notes: this table presents the results of simulations in which measurement error is added to 𝑋𝑋𝑖𝑖𝑖𝑖  (measures of 
individual task-specific skill, assessed in Phase 1 of the experiment). The first four rows of the table use model 1c to 
estimate the teamplayer effect. This model, which is not our pre-registered or preferred approach, implicitly 
assumes that individual contributions to group performance are determined by a single latent construct that is 
noisily measured by each individual task. Each draw in the simulation 𝑗𝑗 = 1, … ,500 follows three steps. First, we add 
an amount of noise 𝑐𝑐 to 𝑋𝑋𝑖𝑖𝑖𝑖  (which are initially scaled to have a mean of zero and a standard deviation equal to one). 
This gives us a new measure of individual skill 𝑋𝑋𝑖𝑖𝑖𝑖

𝑗𝑗 ~𝑁𝑁(𝑋𝑋𝑖𝑖𝑖𝑖 , 𝑐𝑐2). To make 𝑋𝑋𝑖𝑖𝑖𝑖
𝑗𝑗  comparable to 𝑋𝑋𝑖𝑖𝑖𝑖  we scale it so that 

var(𝑋𝑋𝑖𝑖𝑖𝑖
𝑗𝑗 )=1. Second, we estimate model 1c, using 𝑋𝑋𝑖𝑖𝑖𝑖

𝑗𝑗  instead of 𝑋𝑋𝑖𝑖𝑖𝑖. Third, we proceed with the analysis described 
in section 3, and estimate models 2, 3 and 4. We then report 𝜎𝜎�𝛽𝛽

𝑗𝑗 and 𝜌𝜌�𝛽𝛽�𝑖𝑖,𝑅𝑅𝑅𝑅𝑅𝑅𝑇𝑇𝑖𝑖
𝑗𝑗 . The numbers reported in Table A4 

are the mean values across our 500 simulations, 𝜎𝜎��𝛽𝛽 = 1
500

∑ 𝜎𝜎�𝛽𝛽
𝑗𝑗

𝑗𝑗  and 𝜌𝜌�̅𝛽𝛽�𝑖𝑖,𝑅𝑅𝑅𝑅𝑅𝑅𝑇𝑇𝑖𝑖 = 1
500

∑ 𝜌𝜌�𝛽𝛽�𝑖𝑖,𝑅𝑅𝑅𝑅𝑅𝑅𝑇𝑇𝑖𝑖

𝑗𝑗
𝑗𝑗 . Similarly, p-values 

are means across the 500 simulations. The p-values for 𝜎𝜎�𝛽𝛽
𝑗𝑗 tests the null that 𝜎𝜎�𝛽𝛽

𝑗𝑗=0 using randomization inference. 
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Table A5: is the team player index sensitive to task type? 

Our experiment can be thought of as three mini experiments, one for each task. As per the pre-analysis 

plan, we report analyses by task type. For each task 𝑘𝑘 (Optimization, Memory and Shapes) we generated 

task-specific estimates of our measure 𝛽̂𝛽𝑖𝑖𝑘𝑘 and the team player effect 𝜎𝜎�𝛽𝛽
𝑘𝑘 using the same analytic approach 

outlined in section 3. Table A5 reports on three core parameters: 

Analysis by task-type 

 
Notes: This table presents core results when each task was analyzed separately. We report 3 parameters:  𝜎𝜎�𝛽𝛽𝑘𝑘 is the 
estimated team player effect for task-type k; 𝜌𝜌𝛽𝛽,� 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅

𝑘𝑘  is the correlation between 𝛽̂𝛽𝑖𝑖  measure for task-type k, and 
𝑅𝑅𝑅𝑅𝑅𝑅𝑇𝑇𝑖𝑖; and 𝜌𝜌𝑋𝑋,𝐺𝐺

𝑘𝑘  is the estimated correlation between group scores 𝐺𝐺𝑔𝑔𝑔𝑔, and each group’s endowment of individual 
skill on task k. n=255 individuals and 343 groups for all cells. P-values for 𝜎𝜎�𝛽𝛽𝑘𝑘 come from randomization inference. 

 

The task in which individual skills most easily translate to group success is Shapes. This is as expected. 

First, the underlying Shapes tests have benefited from many years of measurement development and are 

less noisy than our novel Memory and Optimization tasks. Second, the Shapes task arguably had the least 

cooperation requirement. On this point, we note that the Shapes task had the lowest point estimate for 

the team player effect across the three tasks (𝜎𝜎�𝛽𝛽
𝑆𝑆ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 0.19). Of the two other tasks, Memory exhibited 

larger team player effects (𝜎𝜎�𝛽𝛽
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 0.28 compared to  𝜎𝜎�𝛽𝛽

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 = 0.24). The team player index 

measured using the Memory task also has a strong and statistically significant association with individual 

RMET (𝜌𝜌� = 0.15,𝑝𝑝 = 0.02). 
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Table A6: What are the characteristics of teams that are ‘more than the sum of their parts’? 

In Table A6 we make use of 𝑇𝑇�𝑔𝑔 estimates in an effort to understand the characteristics associated with 

group ‘efficiency’ – defined as “group performance, after controlling for individual skill”. We explore the 

association between 𝑇𝑇�𝑔𝑔 and the following 8 group-level characteristics:6 

1. 𝑋𝑋𝑋𝑋𝑋𝑋𝑀𝑀𝑔𝑔: the overall level of individual skill in group 𝑔𝑔 (defined as ∑ 𝐼𝐼𝑔𝑔𝑖𝑖𝑋𝑋�𝑖𝑖𝑖𝑖 ) 
2. 𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑔𝑔: the individual skill level of the strongest member of group 𝑔𝑔 (max(𝑋𝑋�𝑖𝑖) in group 𝑔𝑔) 
3. 𝑅𝑅𝑅𝑅𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑔𝑔: sum of individual RMET in group 𝑔𝑔 (∑ 𝐼𝐼𝑔𝑔𝑖𝑖𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 ) 
4. 𝐷𝐷𝐷𝐷𝐷𝐷𝐴𝐴𝐴𝐴𝐴𝐴𝑔𝑔 = diversity of each group, with respect to age; gender; education and individual skill.7 
5. 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑔𝑔: diversity of skill in group 𝑔𝑔 (𝑀𝑀𝑀𝑀𝑥𝑥𝑔𝑔 −𝑀𝑀𝑀𝑀𝑛𝑛𝑔𝑔) 
6. 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝑔𝑔: binary indicator = 1 if all group members identify as the same ethnicity 
7. 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑁𝑁𝑔𝑔: binary indicator = 1 if all group members identify as the gender 
8. 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝑔𝑔: binary indicator = 1 if all group members are the same gender and ethnicity 

The table lists the correlations between various characteristics and 𝑇𝑇�𝑔𝑔: 

 

Teams with a greater endowment of emotional perceptiveness perform above average in terms of group 

efficiency (𝑇𝑇𝑔𝑔). In other words, teams with higher RMET scores were better at translating individual skills 

into group performance. Equally, in exploratory analyses, we find that the minimum value of individual 

RMET in a group (𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝑀𝑀𝑀𝑀𝑁𝑁𝑔𝑔) is associated with 𝑇𝑇𝑔𝑔 (𝜌𝜌� = 0.16, p=0.004), suggesting that having one 

person who struggles on RMET is enough to limit a team’s ability to translate its skills into outputs. None 

of the diversity variables are significantly associated with skill-adjusted group scores. 

 
6 For these analyzes, 𝑋𝑋�𝑖𝑖 is defined as the average score for participant 𝑖𝑖 across Memory, Shapes, and Optimization. Each of these 

task scores are scaled and averaged: 𝑋𝑋�𝑖𝑖 = 1
3
∑ 𝑋𝑋�𝑖𝑖𝑖𝑖𝑘𝑘 , where 𝑋𝑋�𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑖𝑖−𝑋𝑋��𝑘𝑘

𝑠̂𝑠𝑘𝑘
, and 𝑠𝑠𝑘𝑘�  is the sample standard deviation of 𝑋𝑋𝑖𝑖𝑖𝑖 . 

7 The 𝐷𝐷𝐷𝐷𝑉𝑉𝑔𝑔  variable summarizes group diversity. Specifically, it is the mean Mahalanobis distance between all group members. If 
group 𝑔𝑔 has members 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 this is given by 𝐷𝐷𝐷𝐷𝑉𝑉𝑔𝑔=1

3
(𝑑𝑑𝑎𝑎𝑎𝑎 + 𝑑𝑑𝑎𝑎𝑎𝑎 + 𝑑𝑑𝑏𝑏𝑏𝑏) where 𝑑𝑑𝑎𝑎𝑎𝑎 is the Mahalanobis distance between 𝑎𝑎 and 

𝑏𝑏 defined with respect to 𝑋𝑋𝑖𝑖, 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑟𝑟𝑖𝑖 , 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖 and 𝑎𝑎𝑎𝑎𝑒𝑒𝑖𝑖 . 
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Table A7: Is being the ‘Reporter’ associated with the team player index? 

In accordance with our analysis plan we checked whether there was an association between the team 

player index and ‘reporter’ status. Most participants (164 out of 255) were the reporter in one or two of 

their four groups. Six people were the reporter in all four of their groups. 

We found no evidence of an association between reporter status and the team player index. The 

correlation between the number of times a participant was a reporter, and the team player index is 𝜌𝜌�=-

0.01 (p=0.85). The mean team player index did not vary by the number of times a participant was the 

reporter. 

 
Note: in this table 𝛽̂𝛽𝑖𝑖  are scaled so that 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝛽̂𝛽𝑖𝑖)=0 and 𝑠𝑠𝑠𝑠(𝛽̂𝛽𝑖𝑖)=1.   
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Table A8: Relationship between RMET and the team player index 

 
Notes: each column presents a regression in which the dependent variable is the team player index (𝛽𝛽𝛽̂𝛽𝑖𝑖𝑖𝑖) from our pre-registered 
model described in Section 3. RMET is the Reading the Mind in the Eyes Test, a well-established test of emotional perception and 
social intelligence. Ravens is a well-established measure of IQ or fluid intelligence. Personality comes from three of the five factors 
in the “Big 5” personality inventory. Covariate coefficients have standard errors in parentheses. All variables were standardized 
to have mean = 0 and sd = 1. The same sample was used for all analysis: 1029 group-task observations, 343 groups, 255 
participants. 
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Table A9: Correlation between intelligence and team player effect – interaction terms 

 
Notes: each column presents results from a regression of an individual’s team player index 𝛽̂𝛽𝑖𝑖 , estimated from a model in which 
we do not control for individual task-specific skills (i.e. the results presented in column 2 of Table 2). RMET is the Reading the 
Mind in the Eyes Test, a well-established test of emotion perception and social intelligence. Ravens is a well-established measure 
of IQ or fluid intelligence. Personality comes from three of the five factors in the “Big 5” personality inventory. Task-specific skill 
is the standardized average of individual scores on all three problem-solving tasks – see the text for details. Covariate coefficients 
have standard errors in parentheses. 

 

 

 

 

 


