
A1 Online Appendix: Design of Primary Study (Software Field Experiment)

A1.1 Spatial Setup

Figures A.1 and A.2 depict the overall event space floor plan and detailed room floor plans, respec-

tively. Participants in the control and treatment condition are in different rooms, so they never

observe the mentor–participant interaction of participants in the other condition. There was limited

opportunity for cross-condition social interaction during the competition; participants could interact

prior to the competition, during registration and the welcome presentation, and after the competition

during the dinner and the awards ceremony.

—– Insert Figure A.1 About Here. —–

—– Insert Figure A.2 About Here. —–

A1.2 Recruitment Materials

Figure A.3 documents the solicitation content—an event website and an email template—used to

recruit software developers to the hackathon field experiment. For email messages sent to industry

professionals on behalf of our co-sponsor, this email message was used as a template. The co-sponsor

could customize this message, although they may not promise any additional benefits or features of

the competition beyond what is already described at the website.

—– Insert Figure A.3 About Here. —–

A1.3 Competition Guidance

As part of the official guidance to participants in the competition, Google communicated the need for

solutions that would be both novel and valuable to customers—thereby articulating the multiple goals

of innovation. Figure A.4 depicts one of the slides used in the opening presentation by hackathon

cosponsor Google to inform participating software developers of this need.

—– Insert Figure A.4 About Here. —–

A1.4 Mentor-Participant Interaction

A1.4.1 Scripts Google mentors interacted with their assigned firms in treatment and control

following this provided sample script shown in Figure A.5. The script distinguishes between which

content was delivered to participants in both conditions versus only participants in the treatment

condition.
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—– Insert Figure A.5 About Here. —–

A1.4.2 Verification of Proper Treatment Administration We engaged in four separate

methods to ensure mentor execution of the instructed experimental manipulations.

First, we conducted one-on-one training with each mentor prior to the start of the hackathon

to verify comprehension of the experimental treatment (and control) interaction expected of them. In

this training, we also practiced the interaction with the mentor, where we role-played as a participant.

Second, a member of the author team spoke to each and every mentor after the mentors

completed their visits to their assigned firms. We directly asked each mentor for every firm they

visited every single time, “Did you visit table X and how did you conduct the meeting?” After

each round of manipulations—three visits per firm spaced out by two hours—we confirmed that they

visited all assigned firms and executed the correct experimental manipulation consistent with whether

the firm was part of the treatment condition or the control condition.

Third, in addition to directly confirming with each mentor, we also independently verified the

statement of the mentor by following each mentor at least once during the competition and viewing

the mentor from a distance, i.e., through the door from outside the room where the firms worked.

Fourth, we employed a research assistant who also spoke to every single mentor after each set

of meetings. This research assistant also viewed mentor meetings from a distance to verify compliance.

A1.5 Non-Disclosure of Individual Data

To execute the primary field experiment, our research team and university engaged in a lengthy

contract negotiation with our corporate partner. Our partner provided the generous financial and

in-kind support that made this field experiment possible with a high degree of external validity. As

part of the arrangement to make the field experiment possible, we mutually agreed on terms that limit

the public disclosure or sharing of the intellectual property related to the hackathon event generally

and the experiment itself specifically. These contractual terms intend to protect the privacy and

intellectual property of the partner’s employees (i.e., mentors), third-party volunteers (i.e., judges),

and prospective employees and independent software vendors (i.e., participants). These terms restrict

the public release or sharing of data from this study.

The final contact allowed for our right to share and publish aggregated statistics, without

any restrictions on how those finding could be described and what could be concluded about those

findings. Outside of that specific exemption, all other data is presumed to be either the intellectual

property of the corporate partner or of the event participants; thus, individual- or firm-level data
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of any form from this study is considered to be proprietary intellectual property, and individually

identifiable data is specifically restricted. Upon the advice of counsel, the data from the primary

field experiment is kept confidential to comply with the contract and act in good faith towards the

requirements of the corporate partner.

The research team is available to answer any questions that arise about the experimental

design.

A1.6 Post Hoc Statistical Power Analysis

For the primary field study, we conducted post hoc power analysis using G*Power’s general criteria

(Faul et al. 2007). Based on the sample size and the effect size derived from our model estimates, we

obtained the retrospective power statistics (1-β) of iterative coordination’s influence on innovation

outcomes and process.

We began with the power analysis for innovation outcomes measured by Value and Novelty.

Using the output of Model 3-1 in Table 3, we checked the power of the treatment effect on Value

with a 5% level two-tailed t-test, the full sample size (38), and the number of predictors (2). Because

the study has already taken place, we were able to estimate the treatment effect size f2(0.35) using

the R2 (0.26) from Model 3-3 (f2 = R2
partial/(1 − R2

partial) (Selya et al. 2012)). The power is still

above 80% when experimenting with a 1% level two-tailed t-test. Moreover, the power measurement

increases in the case of a one-tailed t-test. Similarly for Novelty, we estimated the treatment effect

size f2 (0.13) using the R2 (0.12) from Model 3-7. Repeating the post hoc power analysis with a 10%

level one-tailed t-test, the full sample size (38) and the number of predictors (2), we obtained a power

estimate of 82.5% for Model 3-5. However, when choosing a 5% level two-tailed t-test, the power

is only 59%. Thus, provided that the assumptions outlined above are appropriate, the slightly less

significant statistic [t(35) = −1.79] obtained in the regression analysis outlined in Model 3-5 might

in fact be due to Type II error. We detail our power statistic result for the two innovation outcomes

in Table A.1.

—– Insert Table A.1 About Here. —–

We then analyzed the power statistics on innovation process measured by the dependent

variables Code Integration Action and Advanced API Specialization. The balanced firm-minute panel

data allowed us to run a repeated measures post hoc analysis as a mixed model. We obtained very

large power estimates for both innovation process measurements. In fact, for any reasonable effect
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size (the commonly used G*Power’s effect size is 0.2, 0.5, and 0.8), we were able to obtain a power

estimate of nearly 100%, as shown in Figure A.6. The primary reason could be due to the large number

of repeated measures present in our data (540). As a matter of fact, McKenzie (2012) underlines

that multiple measures over time significantly improve experimental power. The author suggests

that, when outcomes are noisy and with low autocorrelation, collecting multiple measurements at

relatively short intervals generates big gains in experimental power, albeit at a marginally decreasing

rate. As a consequence, since our study includes multiple observations over time, we are confident

that our regression analysis of firm process from software code has strong statistical power.

—– Insert Figure A.6 About Here. —–

A2 Online Appendix: Outcomes from Primary Study (Software Field Experi-

ment)

We document of a number of additional tests to verify the robustness of the main results presented

on the firm outcomes.

A2.1 Validating Measures of Value and Novelty

We validate the measures of Value and Novelty measures used in the primary field study and also in

the follow-on laboratory study. We consider content (face) validity, convergent validity, and divergent

validity. For convergent validity, we show that our measures overlap with identical or closely similar

measures in the extant literature. For divergent validity, we show that existing measures and our

measures of value and novelty are distinct constructs from one another. For the purposes of this

study, the key need is to show that value and novelty are distinct concepts from one another, since

the premise of the study relies on that distinction, although they might overlap with other constructs

that are not a part of this study, e.g., beauty, arousal.

A2.1.1 Content (Face) Validity To assess the face validity of our two main measures of Value

and Novelty and of the other measures to be used in a questionnaire to assess convergent and dis-

criminant validity (described later), we sent a broad set of possible measures, including these two,

to four social sciences researchers to gauge their initial reaction before executing on a quantitative

survey study. They were asked to comment on the content, clarity, and scaling of the instruments.

We then conducted pretest interviews with seven product development experts and software

engineers to assess whether all items were understandable and clear. Specifically, all the test par-

ticipants were asked to choose what construct to which each questionnaire item could be referring
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among the provided options Value and Novelty. For all the survey items we constructed, nearly all

participants answered as we anticipated across all measures. In particular, all participants correctly

identified the correct construct when queried about our specific formulations of questions for Value

and Novelty that are used in the two experimental studies, thus validating the use of these specific

questions to measure what we intended to measure. For the few discrepancies we observe on the

other measures, we sought advice from the participants and resolved any ambiguity in the measure.

We made minor changes to alternative measures, but not to what would be our ultimate measures

of Value and Novelty, as a result of this feedback. After several iterations of item editing and refine-

ment, the questionnaire was administered to our full sample of survey respondents described in the

following section.

The use of these specific Value and Novelty criteria to evaluate software applications had also

been validated and recommended by our co-sponsor, Google, from their experience hosting dozens

of prior hackathons, suggesting that these measures hold external validity in our context of software

development hackathons.

A2.1.2 Survey Design and Sample To assess convergent and divergent validity, we conduct a

survey of 20 people that asks them to evaluate a series of five mobile applications on several constructs

drawn from prior literature that relate to our interpretation of value and novelty. Following the

practice suggested by Amabile (1996), each survey respondent assessed the set of mobile applications

independently in a different randomized order and looked over all products before rating.

To develop the questionnaire, we carefully examine the organizational innovation and product

design literature. We document a variety of existing measures across the literature that measure

concepts closely related to measures of Value and Novelty. Table A.2 details the final set of existing

measures that emerged in this review, along with the two we eventually used. These measures are

used in the questionnaire. For Value, we include a battery of identical or closely related concepts

that should be convergent with our measure of Value: Relevance (Eisenberger and Rhoades 2001,

McCarthy et al. 2018), Meaningfulness (Im and Workman 2004), Effectiveness (Rijsdijk and van den

Ende 2011), Business Value (Girotra et al. 2010), Overall Quality (Besemer 1998, Paletz and Peng

2008, Rietzschel et al. 2006, 2010, McCarthy et al. 2018), and Usefulness, Display, Appropriateness

(Miron-Spektor and Beenen 2015). For Novelty, we include: Novelty (Miron-Spektor and Beenen

2015), Originality (Shalley et al. 2004, McCarthy et al. 2018), Radicalness (Mueller et al. 2012),

Newness (Im and Workman 2004), and Uniqueness (Miron-Spektor and Beenen 2015). The majority
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of these questions are exactly the same as the survey questions used in the prior work; in some

cases, we made slight modifications of the original measures to align the wording of the question with

others in the survey to adjust it for our particular context (i.e., mobile software applications). Each

participant received the same set of instructions and measurement items.

The Value measure included seven items, with each related to one of the concepts listed in the

Variables column of Table A.2, e.g., Girotra et al. (2010) specify Business Value as “the use of the

idea to a commercial organization that could develop and sell the products.” Similarly, the Novelty

measure included seven survey items, also listed in the same column of Table A.2, e.g., Shalley et al.

(2004), McCarthy et al. (2018) specify Originality as “the degree to which the idea is different than

other available ideas.”

—– Insert Table A.2 About Here. —–

Using these questions, participants are asked to evaluate mobile application wireframes. A

wireframe is a type of visual prototype used by mobile application developers to communicate the vi-

sual design and functionality of an application (see Ulrich et al. (2020) for additional detail on the use

of visual prototypes in the product development process). Wireframes are used to help product de-

velopment professionals evaluate the quality of a proposed product. Accordingly, products developed

at hackathons and other early-stage innovation settings often use wireframes to help judges evaluate

the quality of products produced. Given this context, we believe a sample of mobile application

wireframes are an appropriate set of products to help establish construct validity.

We ask participants to evaluate five mobile messaging application wireframes. Given the

large number of questions posed, we limit the number of wireframe application to five to ensure

the survey could be reasonably completed in under fifteen minutes. Furthermore, we intentionally

focus on mobile messaging applications to facilitate a relative comparison of the applications. Given

the widespread use of mobile messaging applications today, survey participants have had sufficient

exposure to understand what features and visual designs would be novel or valuable. Finally, to

ensure that participants did not conflate their ratings with perceptions of familiar brands or existing

applications, we ask them to evaluate a new set of applications that do not currently exist on the

market.

We recruited 11 MBA and undergraduate students who received training in the business of

mobile application development through a series of courses or student-run seminars. In addition,
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we also enrolled nine subjects who were representatives of the target user market for the mobile

applications that the firms developed.

A2.1.3 Convergent and Discriminant Validity To assess convergent and discriminant va-

lidity, we apply Confirmatory Factor Analysis (CFA), a commonly applied statistical procedure for

testing a hypothesized factor structure (Bagozzi et al. 1991, Segars and Grover 1993, Byrne 2001). For

the purpose of assessing the validity of Value and Novelty measures, we ran CFA for each multi-item

scale on all survey items for Value and Novelty in a Structural Equation Model (SEM) that includes

two latent variables—one for the category of measurement variables related to value and another for

the category of measurement variables related to novelty—and allows for covariance between these

two latent variables. Based on the generated model fit statistics, the specified model appears to fit

sufficiently well (χ2
(76) = 96.795, RMSEA = 0.053, AIC = 4232.290, CFI = 0.977, IFI = 0.972). In

particular and most importantly, we find that our measures of Value and Novelty indeed correlate

highly (ρ > 0.5) with previously used measures in the literature that seek to measure similar concepts,

suggesting that our measures align well with constructs in past work that should be related.

After validating the fitted measurement model, we were able to assess the convergent and

discriminant validity of the measures of our interest (Segars and Grover 1993). We find that the

squared correlations (SC) among the two latent categories of variables is 0.017. The average variance

extracted (AVE) by the latent variables is 0.624 for the latent value category and 0.629 for the latent

novelty category. Based on commonly used standards for interpreting SC and AVE (Fornell and

Larcker 1981a,b), these assessments suggest that there is no problem with either convergent validity

and discriminant validity in the model we put forth.

A2.2 Starting Goal Analysis

We conduct a post hoc analysis to explore whether the experimental treatment differentially affects

the evolution of the goals over time in terms of their value and novelty. For this analysis, we obtain

additional data on the starting goals of the participating firms that was not available to us when

conducting the primary analyses reported in the main manuscript. Collecting this data also allows

us another way of validating the randomization of the firms assigned to treatment and control con-

ditions: absent our experimental intervention and with sufficient randomization, there should be no

statistically significant difference in the mean value and novelty of the starting goals between firms

in the treatment condition and those in the control condition.
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A2.2.1 Data We obtain and code data on the starting goals of the firms participating in the

hackathon. By starting goal, we mean the initial description of a novel and valuable technical product

that they wished to create by the end of the competition, near the start of the competition, and prior

to any experimental intervention. At the start of the hackathon immediately after registration, Google

representatives, who were neither mentors nor judges, went around and spoke to every participant as

a part of their effort to ensure all participants had access to the technical resources they needed—in

terms of computing equipment, software development tools, and troubleshooting advice—in order to

successfully develop an application during the competition. Google undertook this effort on its own

volition because it wanted to ensure that all participants would be well-positioned to feel a sense of

pride and accomplishment in completing a software development project within the tight timeline of

the hackathon competition.

As a part of this effort, these representatives had to inquire what software application each

firm wanted to build in order to get a sense of what the technical resource needs of the firm might be.

Using a separate tracking system available to Google but previously unavailable to the researchers,

these representatives took notes on what the planned software application idea was and what the needs

of those applications were. We went back to Google and inquired about access to these proprietary

records, and we were able to successfully negotiate access to this data. Thus, through these notes

taken by these Google representatives, we have information on the starting goals of the each of the

firms in the hackathon.

A2.2.2 Variables We code these goals using largely the same methods as in the judging process

at the end of the hackathon, except that the coders in this case look at a text description, whereas

the judges in the competition evaluated actual software applications. Two experienced software de-

velopers, with expertise in application development, product management, and the advanced Google

toolkit of the competition, reviewed each starting application description and scored the descriptions

using the same criteria for Value and Novelty as described in Table 1 of the main paper and on the

same five-point Likert scale as used by judges at the end of the hackathon. We average the ratings

across the two coders (α = 0.80). We refer to these new measures as Starting Goal Value (M = 2.21,

SD = 0.21) and Starting Goal Novelty (M = 2.79, SD = 0.21).

We find no statistically significant difference between firms in the treatment condition and

control condition in their Starting Goal Value (t = 0.44, p = 0.66) or Starting Goal Novelty (t = −0.19,

p = 0.85). The comparability of these measures across the two conditions provides further confidence
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in the efficacy of the experimental randomization.

A2.2.3 Methods We use Starting Goal Value and Starting Goal Novelty as moderators in our

analysis of firm outcomes. We interact these two measures with the main independent variable

Treatment Condition. We use the respective moderator that corresponds with the dependent variable

for the same construct as measured on the final software application as it appeared at the end of the

hackathon, i.e., Starting Goal Value (Starting Goal Novelty) appears as a moderator in regressions

with Value (Novelty) as the dependent variable. We run a series of regressions that mirror the models

in Table 3 of the main manuscript and vary the inclusion of control variables and sample.

A2.2.4 Results Table A.3 presents the result of this post hoc analysis. As a baseline, across

all regressions, we find positive associations between Starting Goal Value and Value and between

Starting Goal Novelty and Novelty (p < 0.05 across all models). This suggests that for control firms,

the novelty and value of the starting goal may have some latent effect on the realized performance at

the end of the competition, as consistent with prior findings (cf. Berg 2014).

—– Insert Table A.3 About Here. —–

We now turn our attention to the key coefficients of interests on the interaction terms. We find

that Treatment Condition × Starting Goal Value has a null or weakly negative effect (e.g., for Model

2, b = −0.283, p < 0.1). This suggests that having a high Starting Goal Value negatively moderates

the effect of the intervention, although the total effect of the intervention (Treatment Condition +

Treatment Condition × Starting Goal Value) is still positive. We interpret this as meaning that

treatment firms that have low-value starting goals experience a stronger effect from the intervention,

shifting more towards value in their final performance as compared to the value of their starting goal,

than treatment firms with high-value starting goals.

As a corollary to the above analysis, we find that Treatment Condition × Starting Goal Novelty

is negative and statistically significant (e.g., for Model 4, b = −0.467, p < 0.05). This suggests that

having a high Starting Goal Novelty exacerbates the negative effect of the intervention. In other

words, treatment firms that have high-novelty starting goals experience a stronger effect from the

intervention, shifting more away from novelty in their final performance as compared to the novelty

of their starting goal, than treatment firms with low-novelty starting goals.

In summary, this post hoc analysis provides suggestive evidence that there is a boundary

condition to the effect of the iterative coordination experimental intervention. Firms that start with
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a goal that is already high in value and/or low in novelty are not as impacted by the intervention,

consistent with a simple intuition that those firms are bounded in how much more value and how much

less novelty their final output can be from their starting goal. In contrast, we do not find evidence

that iterative coordination reinforces or augments a starting goal that is highly novel, suggesting that

the iterative coordination practice generally pushes firms away from a starting goal of novelty and

towards value as realized in their final output.

A2.3 Nonlinear Estimation: Ordered Logit

For robustness, we conduct an additional analysis of firm outcomes utilizing an ordered logit model.

Our measures of Value and Novelty, based on underlying Likert scores on a scale of 1 to 5, are ordinal

rather than continuous. Thus, it may be appropriate to utilize a nonlinear estimation method such

as ordered logit, which accounts for dependent variables such that the relative ordering of response

values is known but the “distance” between them is not. For parsimony, we chose to report OLS

estimates in the main paper in Table 3. To verify the robustness of those results, in Table A.4, we

utilize the same dependent and independent variables used in the models in Table 3, except that

we estimate the models using ordered logit regressions. We confirm the direction and statistical

significance of the reported coefficients using this alternative model.

—– Insert Table A.4 About Here. —–

A2.4 Differences in Productivity: Project Completion

We now test whether our results may be explained due to differences in productivity caused by our

experimental treatment. We measure productivity in terms of software code generated and completion

of their overall software application. Differences in productivity may potentially be explained due to

the perceptions of authority. We address this alternate mechanism below.

A potential perception among our hackathon participants of mentors as authority figures is

neither likely nor theoretically necessary to enable our iterative coordination treatment. Advantages

of traditional authority-based hierarchy include efficiency in coordinating tasks, yielding increased

productivity (Lee and Edmondson 2017). Nonetheless, Lawrence and Lorsch (1967) argue that non-

hierarchical coordination may be vested in a designated coordinator or integrator who has no formal

authority over the individuals whose activities require coordination. Following this approach, we

designed the mentor role to serve as facilitator rather than authoritative supervisor of the iterative

coordination treatment.
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If perceived authority were to be vested in mentors, we would anticipate differences in net

productivity among treatment and control firms as the primary observable effect of perceived au-

thority. However, with authority-less mentors, we would anticipate no observable differences in net

productivity between treatment and control firms. We test for a possible effect on productivity in

outcomes here. Later in Appendix A3, we test for an effect in the processes, where we evaluate

productivity in the writing of software code.

We verify that our experimental treatment did not have a statistically significant effect on

whether or not firms completed their software application project by the end of the experiment. In

Table A.5, we utilize the same regression models as in Table 3 of the main paper, except that we

use the dependent variable of Completion. The same judges assessed Completion on a five-point

Likert scale in response to the question: “How far was the firm able to get towards completing and

implementing the project?” There is no statistically significant relationship between Completion and

our experimental treatment, and the standard errors bound the point estimates within zero.

—– Insert Table A.5 About Here. —–

A2.4.1 Visual Representation In Figure A.7, we visually present the coefficient estimates of

Value and Novelty from Table 3 of the main paper and Completion from Table A.5 of the Appendix;

we display coefficient estimates from the odd-numbered models of these tables.

—– Insert Figure A.7 About Here. —–

A2.5 Selection into Evaluation

We now verify that our experimental treatment did not have a statistically significant effect on

whether firms underwent evaluation, which accordingly suggests that any effect of our experimental

treatment on whether or not a judge evaluated a firm did not drive our main finding on firm outcomes

in Table 3. Consistent with the standard procedure of most hackathons, participants may choose to

opt out of participating in the final assessment by the judging panel, and thereby remove themselves

for consideration from the set of available awards. A potential explanation for the choice to opt out

is the perception by the participating firm that they are unlikely to win any of the available awards,

given the firm’s ex ante private information about the quality of their project. To provide additional

detail on the nature of the choice to opt out, we provide additional descriptive analysis in Table A.6

to document whether the choice to opt out may relate to our experimental treatment or observable
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characteristics of the participants. We find no statistically significant relationship between Evaluation

and our experimental treatments, nor with any observable characteristics of the firms.

—– Insert Table A.6 About Here. —–

A2.6 Moderating Firm Characteristics

To identify boundary conditions and verify the robustness of our firm process analysis, we explore

potential moderator variables. We focus on the potential moderators of Firm Size and Graduate

Degree, part of the time-invariant firm characteristics used primarily as control variables in the firm

outcomes analysis. These two variables fit particularly well with aspects of our theory and setting.

We consider how they affect the role of iterative coordination in both firm outcomes here and firm

process later in Appendix A3.

For Firm Size, prior work establishes that coordination costs increase with organization size

and, in turn, that coordination costs limit integration activity by the organization (Van de Ven et al.

1976, Okhuysen and Bechky 2009). Thus, we would expect that firms with larger Firm Size, as

compared to smaller, should benefit more from iterative coordination in terms of undertaking more

integration, i.e., System-Level Branching and Code Integration Action. Based on our theory, this

integration should translate to Value. On the other hand, a reduction in coordination costs may also

translate to performance in Novelty because specialized knowledge must be eventually integrated into

the final product.

We consider Graduate Degree to represent the degree of specialized knowledge present in the

firms: higher educational institutions select for those with knowledge and improve the knowledge

of those who receive it. Our main process result suggests that iterative coordination is negatively

associated with specialization. We expect that firms with greater Graduate Degree because they

have more specialization “to lose,” should engage in even less specialization, e.g., Subsystem-Level

Branching and Advanced API Specialization.

We present results of this analysis in Table A.7. Given the limited sample size, statistical

significance is difficult, but there are several key results to highlight. Verifying the robustness of our

main findings, we preserve the significant positive and negative effects of the iterative coordination

treatment on Value and Novelty, respectively, in the base terms (Columns 1–4), while we continue

to not find a statistically significant effect on Completion and Evaluation (Columns 5–8). Second,

in the full Novelty specification in Column 4, we find that Treatment Condition × Firm Size has
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a positive effect on Novelty (p < 0.05), although this same estimate is not significant in the more

parsimonious Column 3 specification but the estimate stays the same direction. Nevertheless, the

interpretation of this result would be that firms with iterative coordination improve in novelty as

their size increases, but the opposite is true for firms without. Naturally, an increase in firm size

mechanically introduces specialist knowledge to the firm, but it also introduces coordination costs

that can limit whether that specialist knowledge translates into novelty in the final output. Third, we

find that Firm Size is negatively associated with Completion for firms without iterative coordination,

but positively associated with those that do. This result further suggests that the role of alleviating

coordination costs may be important and, in turn, iterative coordination could be more valuable

for organizations with high coordination costs, i.e., larger ones. We do not find any statistically

significant interactions for the dependent variable of Value (Columns 1–2), nor for the Treatment

Condition × Graduate Degree.

—– Insert Table A.7 About Here. —–

A3 Online Appendix: Processes from Primary Study (Software Field Experi-

ment)

We document additional tests to verify the robustness of the main results presented on the firm

process analysis. We utilize the same dependent variables as described in the main manuscript in

Table 4 along with two additional measures described below.

A3.1 Software Code Hierarchy

We now describe two additional measures of integration and specialization beyond to further confirm

the robustness of the results reported in the main paper, which reported on the dependent variables of

Code Integration Action and Advanced API Specialization, respectively. These two separate empirical

measures derive from how file hierarchies in the software code reveal underlying knowledge creation

in software development.

We take a knowledge-partitioning perspective, which facilitates the interpretation of knowl-

edge integration and specialization in problems of coordinated exploration (Knudsen and Srikanth

2014). In software development, or product and strategy development more generally, specializ-

ing members must coordinate their search efforts and integrate their individual knowledge bases to

identify high-performing architectures (Eisenhardt and Tabrizi 1995, Grant 1996). In problems of

coordinated exploration, a member’s knowledge is represented as a set of partitions of the overall
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knowledge state-space (Samuelson 2004). Individual members create knowledge such that “the more

the partitions in a member’s information structure, the greater his or her knowledge about the space”

(Knudsen and Srikanth 2014, p. 417). Search, then, proceeds by “going through the current infor-

mation partitions or if necessary by further partitioning the information structure.” Taking this

knowledge-partitioning perspective, we apply it to our context of software development.

In software development, developers instantiate knowledge partitions via the creation of par-

titions in the file hierarchy through directories and files. File hierarchies consist of two types of

“nodes”: directories, which contain a set of files, and files, which contain a set of code lines. Di-

rectories are combinations of constituent files, and each file represents a unique combination of lines

of code, embodying a unit of knowledge. File hierarchies, such as the example in Figure A.8, map

to design hierarchies as described in Baldwin and Clark (2000). Developers categorize lines of code

into files and groups of files into directories to engage in the practice of “information hiding,” where

elements of a computer program that are most likely to change are purposefully segregated from the

rest of the software program (Parnas 1972, Baldwin and Clark 2000). Thus, through information

hiding, hierarchies segregate “visible information” from “hidden information,” signaling “who has to

know what” (Baldwin and Clark 2000, p. 75). In summary, the property of information hiding allows

us to map the file hierarchy to abstract knowledge partitions.

—– Insert Figure A.8 About Here. —–

We distinguish between integration and specialization by documenting evidence for knowledge

creation at the system level and the subsystem level of the file hierarchies, respectively. We argue that

the level of knowledge creation at different levels of the file hierarchy signals the intended function of

a module of code, exploiting a known benefit of modularity in general (Ulrich 1995).

To observe integration in the file hierarchy, we construct System-Level Branching, measured

as the branching factor specifically for the top-level directory.40 “System-level” files and directories

are closest to the top-level directory, also known as the “root” directory. The average branching

factor, a standard performance measure in the computer science literature (Knuth and Moore 1975,

Baudet 1978, Muja and Lowe 2009), is the ratio of the number of files and directories below the focal

directories at a given time. At the system level, there is a single focal directory, i.e., the top-level

“root” directory.

High System-Level Branching reflects integration efforts. Files and directories at this level

of the hierarchy serve an integrative role, clustering member attention and recombining elements
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of lower-level files. High-level files and directories are the most visible to all members across a

software development firm. Members interface with and look at code starting from the root directory.

Thus, for a member to draw attention from other members to her own code, she would place it

closer to the top of the file hierarchy. In the broader knowledge state-space represented by the

overall file hierarchy, system-level files and directories are a natural place to cluster system-wide

attention in line with integration (Okhuysen and Eisenhardt 2002). Furthermore, system-level files

and directories recombine elements of lower-level files (Baldwin and Clark 2000), performing a key

function of integration (Henderson and Clark 1990, Albert 2018).

To observe specialization in the file hierarchy, we measure Subsystem-Level Branching, which

calculates the average branching factor for sub-root directories across the file hierarchy, where spe-

cialized knowledge creation occurs. “Subsystem-level” files and subdirectories reside further down the

file tree, below the root directory. Subsystem-Level Branching increases if firms increase the number

of files per subsystem directory.41

Subsystem-level files and directories reflect an intention for information hiding consistent with

specialization efforts. Knowledge created at a lower level “only affect[s] their own piece of the system,

hence they can be changed without triggering any changes in distant parts of the system” (Bald-

win and Clark 2000, p. 75). Thus, to avoid creating or exacerbating existing interdependencies,

subsystem-level nodes form a natural place for specialization in knowledge creation. In the absence

of coordination, members specialize by developing files at subsystem-level directories. For instance,

in a perfectly uncoordinated organization of autonomously searching members (Gavetti et al. 2005),

each member would own a personal subdirectory below the root directory within which they would

conduct individual search. Figure A.8 illustrates a file hierarchy and the calculation of System-Level

Branching and Subsystem-Level Branching, reflecting integrative versus specialist software develop-

ment, respectively.

In the context of software development, knowledge integration at the system-level entails

key parts of the architecture that touch all parts of the product. In contrast, specialization at the

subsystem-level addresses a subsystem or smaller module or component on the product. An example

of the relationship between system-level and subsystem-level is Microsoft Windows (system) and the

Notepad application (subsystem), which has always been a core part of the overall Windows product.

Thus, the terms here refer to the level at which the product is being altered.

Table A.8 provides the summary statistics for these two variables.
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—– Insert Table A.8 About Here. —–

A3.1.1 Interpreting “File Hiding” When agents create files, which they hide, i.e., store, at

lower levels of the file hierarchy, we interpret this as evidence of specialization. Lower-level files arise

naturally when individuals specialize in the development of their own code, without coordination,

regardless of whether the code is functional or ultimately used. In contrast, integration takes place

at the higher level of the file hierarchy, where those higher system-level files serve as evidence of

integration and require coordination among contributors of specialized lower-level files. This choice

is a type of information hiding, a broader concept from computer science, whereby engineers hide

lower-level specialized components to shift focus on integrating components at a higher level. At

least in the context of software development, our key interpretational assumption is that the ultimate

act of integration is an independent activity from the creation of specialized files. Thus, evidence of

specialization is distinct from evidence of a lack of integration. More explicitly, we do not interpret

lower-level file hiding as integration or not, and we do not interpret higher system-level files as

specialization or not.

We now describe three cases in which lower-level (hidden) files can exist and constitute spe-

cialization. These three cases are comprehensively exhaustive in our setting. First, the vast majority

of lower-level files serve a present active purpose, and they reflect specialization in the act of their

hiding when they were created. The content of these files may then be integrated by higher-level files

to be tied into the main project and used for a present active purpose. Second, some lower-level files

contain an error that prevents the current active use. Independent of the error, these error-containing

files still reflect the output of specialized activity, although due to time or resource constraints, were

not revised to serve a present purpose. Third, some lower-level files may themselves be complete but

not yet integrated into the full project. These non-integrated lower-level files may have been intended

for integration that was not achieved because of time or resource constraints, or they may be slated

for deletion but not yet deleted. These lower-level files were still created through specialization. Even

for the files intended for deletion, the intention of deletion does not negate the fact that they were

created in the first place.

The relationship between lower-level files in general and integration may be ambiguous. Al-

though we do not use this data in our paper, the presence of the first type of lower-level file reflects

potential integration, while the third type reflects a lack of integration.
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A3.1.2 Results We apply the same empirical methodology as used to study Code Integration

Action and Advanced API Specialization, reported in the main document. Table A.9 reports the

findings. Model 1 shows that iterative coordination is positively and significantly associated with

System-Level Branching, such that treatment firms maintained an average of 3.26 more integrative

nodes in their file hierarchies in the post-period. To examine the relationship between iterative coor-

dination and knowledge specialization, we turn to Model 2. We find that iterative coordination has

a statistically significant, negative association with Subsystem-Level Branching, with treatment firms

maintaining an average of 0.981 fewer nodes per subdirectory. This indicates decreased knowledge

creation at the subsystem level or decreased specialization overall.

—– Insert Table A.9 About Here. —–

A3.2 Correlation Table

Table A.10 displays the correlation matrix of these variables. The relatively large correlations of these

variables is due to the cumulative nature of the software development process and the long time-series

of the underlying data (i.e., at the minute level).

—– Insert Table A.10 About Here. —–

A3.3 Standard Errors in Differences-in-Differences Analysis

We present an analysis to verify the robustness of the statistical significance of the main findings

reported in Table 5 relative to potential inflation of statistical significance. We cluster the standard

errors in our main analysis in Table 5 at the firm level. While minute-level estimates of our results

provide more careful consideration of the dynamics of the search process in software development,

the granularity of this data may incidentally inflate the statistical significance of our results. In

particular, we may face a serial correlation challenge. Because our estimation relies on a long time-

series, our dependent variable likely serially correlates positively. Moreover, as an intrinsic aspect of

a differences-in-differences type model, our key independent variable, Treatment × Post, by definition

changes very little within a firm over time (Bertrand et al. 2004). Therefore, in this supplemental

analysis, we collapse the minute-level data to a single observation in the pre-period and a single

observation in the post-period, taking the separate averages of the dependent variables for both

periods. We confirm the statistical significance of our main findings at the firm-minute level, with

identical coefficients and standard errors.
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—– Insert Table A.11 About Here. —–

A3.4 Effect of Treatment over Time

We also explore whether there are time-varying effects of our treatment. Instead of a single Treatment

× Post indicator variable, we construct three separate independent variables, each representing the

interaction between Treatment and one of three two-hour-long periods after the initiation of the

experimental treatment. Each of these three periods corresponds to the time windows in between the

three stand-up meetings and the end of the experiment. We present this analysis in Table A.12.

We confirm the statistical significance (p < 0.10) and direction of coefficient estimates for the

second and third periods of the experiment for all dependent variables, and we further find statistical

significance in the first treatment period for Subsystem-Level Branching. These results imply that the

observable effect of our treatment is driven largely by differences occurring late into the experiment,

suggesting that firms must undergo treatment for a sufficient time or experience a sufficient number

of stand-up meetings for observers to recognize a treatment effect.

—– Insert Table A.12 About Here. —–

A3.5 Differences in Firm Productivity: Net Software Generated

As anticipated, we find there are no statistically significant differences in the amount of software

code written by firms due to our experimental treatment. We measure productivity in terms of

the net software code written by the firms, measured as Lines. In Table A.13, we run an analysis

resembling our main analysis of firm productivity in Table 5, except with dependent variables of

Lines and ln(Lines + 1), a logged version of the Lines variable to account for skewness in the

underlying measure. These results suggest that there are no observable differences in raw software

writing productivity due to the experimental treatment.

—– Insert Table A.13 About Here. —–

We wish to exclude differences in overall productivity that may have occurred due to unob-

servable heterogeneity. To test the robustness of our main findings on firm process in Table 5, we now

include the control variable ln(Lines+ 1) to address unobservable time-variant heterogeneity across

firms; firm fixed effects already control for unobservable time-invariant heterogeneity across firms.

We confirm the statistical significance of our main findings. The statistically significant relationship

between ln(Lines + 1) and the dependent variable is mechanically due to the cumulative nature of
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the software development process, where a firm in a later period with more Lines, relative to the

same firm in the earlier period, would have more System-Level and Subsystem-Level Branching, take

on more Code Integration Action, and utilize Advanced API Specialization.

—– Insert Table A.14 About Here. —–

A3.6 Meeting Duration and Post-Meeting Latency

For an organization with a fixed or limited amount of time available, the pure act of iterative coordi-

nation takes time that the organization could otherwise use for other purposes. In practice, the time

that an organization dedicates to its formal coordination meetings comes directly out of the finite

time resource of its human capital. An organization that conducts these meetings cannot automati-

cally compel its employees to work longer to make up for the lost time in the experiment. Studying

this category of practices requires that we allow iterative coordination to account for real time. Thus,

integrating the intervention time aspect into the experiment would allow us to measure the effect of

the experiment on organizational performance in the most realistic way possible.

To provide a sense of what magnitude of time is accounted for by iterative coordination, we

provide an estimate of the time effect for each separate meeting and the total. We turn back to the

raw software code data and event records. We take the difference between the meeting start times and

the first time that each firm enters new software code immediately after the meeting. This difference,

Meeting Duration & Post-Meeting Latency, represents the total effect of iterative coordination on the

time available to each firm to work; each iterative coordination meeting takes up time in both the

form of the duration of the actual meeting and the time it takes the firm to regroup and get back to

work after the meeting is over.

In Table A.15, we find that there are no statistically significant differences in the Meeting

Duration & Post-Meeting Latency across treatment and control firms. Nevertheless, the point esti-

mates can provide some sense of magnitude to frame the possible effect. For meetings 1, 2, and 3,

there were differences of 5.3, -4.6, and 0.8 minutes, respectively, between treatment and control. The

difference in total time taken up by iterative coordination, as opposed to the counterfactual interven-

tion, is about 1.5 minutes: out of the total competition time of nine hours (540 minutes), iterative

coordination accounts for less than 0.3% of the total time available to each firm, which we interpret

as being relatively small. Thus, in the context of this particular field experiment, any possible time

effect from iterative coordination is likely not large or meaningful.
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In the follow-on laboratory experiment, we document that the effect of the interruption itself,

faced by control firms in this field experiment but not the Condition 1 teams in the laboratory, is

also likely not large; see Table 8 of the main manuscript for more detail.

—– Insert Table A.15 About Here. —–

A3.7 Moderating Firm Characteristics

We consider the effect of these moderators on our analysis of firm process. Table A.16 presents the

results of this moderation analysis, where we use Firm Size and Graduate Degree in an interaction

term with the main independent variable. In Columns 7 and 9, we find that Firm Size positively

moderates the effect of iterative coordination on Code Integration Action (p < 0.01). In Columns

11 and 12, we find that Graduate Degree negatively moderates the effect of iterative coordination on

Advanced API Specialization (p < 0.10). We do not find statistically significant results on the mod-

erator term for the dependent variables of System-Level Branching and Subsystem-Level Branching,

although we do preserve the significance and sign of the iterative coordination treatment.

—– Insert Table A.16 About Here. —–

A3.8 Mediation Analysis

We conduct a mediation analysis to empirically measure integration and specialization as mediators

between iterative coordination and the outcomes of value and novelty. We follow the practices for

measuring mediation relationships as described in the strategy and macro-organizational literature,

in contrast to methods applied by micro-organizational and social psychology scholars. Following the

guidance of Shaver (2005), we run a generalized structural equation modeling (SEM) analysis using

the function as defined in Stata. Our model structure and estimation assumptions are similar to

recent work by Kaplan and Vakili (2015), who study the effect of patent characteristics on innovation

outcomes.

We combine the firm-time panel data on firm process (capturing processes of integration and

specialization) with the cross-sectional data on firm outcomes (capturing the outcomes of value and

novelty in the final output of each firm). We combine these into one cross-sectional dataset. We

preserve the cross-sectional data as is. For the firm-time panel data, we take the measures of Code

Integration Action and Advanced API Specialization at their final value in the last period of the

experiment to capture the cumulative integration and specialization respectively undertook by each
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firm over the course of the experiment and reflected in their final output; this measurement optimizes

on the relationship between the mediators and the actual output that is assessed by judges to create

the outcome measures.

Our SEM model uses the iterative coordination Treatment as the main independent variable,

Code Integration Action and Advanced API Specialization as mediator variables reflecting constructs

of integration and specialization, respectively, and Value and Novelty as the dependent variables. We

allow for both Code Integration Action and Advanced API Specialization to be mediators to both

Value and Novelty. While the primary mediation relationship of interest would be of integration

to value and specialization to novelty, our model set up allows for integration to be a mediator for

novelty and specialization to be a mediator to value, in the interest of completely evaluating all

possible relationships. Across all individual regressions in the model, we include the full set of firm

control variables used in Table 4 of the main paper. We use robust standard errors.

We present the results of the mediation analysis in Table A.17, estimated as one SEM model.

The first two columns capture the relationship between the mediators of Code Integration Action and

Advanced API Specialization with the iterative coordination Treatment. The last two columns show

the effect of the mediators and Treatment on the main dependent variables of Value and Novelty,

allowing for mediation in the structure of the first two columns. Consistent with the main paper, we

find that Treatment has positive relationship with Code Integration Action and a negative relationship

with Advanced API Specialization. Then allowing for this mediation, we find that Code Integration

Action has a positive and statistically significant effect on Value, while Advanced API Specialization

has a positive and statistically significant effect on Novelty. At the same time, Treatment no longer

has a statistically significant effect on Value or Novelty, having now been mediated, although we

preserve the direction of the signs as in the analysis from Table 4 of the main paper.

—– Insert Table A.17 About Here. —–

In aggregate, these results suggest that there is reason to believe that integration and special-

ization are mediators that link iterative coordination to value and novelty, respectively. That said,

we recommend caution on interpreting these findings. We do not exogenously vary Code Integration

Action and Advanced API Specialization in our field experiment, and using them as mediators neces-

sarily introduces endogeneity into the analysis. In particular, the strength of the field experiment is

our ability to exogenously vary the iterative coordination treatment, implying some degree of causal-
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ity to our interpretation. We cannot say with the same certainty that these estimates represent a

causal mediation relationship.

A4 Online Appendix: Follow-On Study (Product Development Laboratory Ex-

periment)

A4.1 Detailed Experimental Procedure

We recruited 210 participants for a study at the behavioral research laboratory at a northeastern

university. They participated in a ninety-minute session: fifteen minutes to obtain consent, complete

a pre-experiment survey, issue instructions, and assign teams and locations; sixty minutes for the

actual experiment; and fifteen minutes at the end to complete a post-experimental survey, present

their products, and vote for a prize winner.

A4.1.1 A Priori Statistical Power Analysis For the follow-on product development labora-

tory experiment, we conducted a priori power analysis using G*Power’s general criteria to calculate

the sample size required for our study (Faul et al. 2007). We outlined our result in Table A.18 with

the value of our chosen significance level (α) and the power (1-β) estimate.

Notably, from the means and standard deviations of teams in each of the three experimental

conditions, we were able to estimate the appropriate effect sizes of the two mechanisns of iterative

coordination (opportunities to reprioritize goals and additional interim deadlines) on innovation out-

comes and process (Value, Novelty, Time to Integrate, and Individual Sketches). Specifically, the cross-

sectional analysis statistics in columns 2–4 of Table 8 contain all the necessary information needed.

We used Cohen’s d formula to compute the appropriate effect sizes for each mean-comparison analysis

of teams in Conditions 1 vs. 2 and Conditions 2 vs. 3. We calculated Cohen’s d as the mean difference

between two groups divided by the pooled standard deviation (Cohen’s d = (M2 −M1)/SDpooled,

where SDpooled =
√

(SD2
1 + SD2

2)/2 (Faul et al. 2007)). After obtaining the effect sizes for all four

variables in each of the mean-comparison condition, we proceeded with our a priori power analysis.

A comprehensive view of the sample sizes required in each of mean-comparison studies is

depicted in Table A.18.

—– Insert Table A.18 About Here. —–

A4.1.2 Recruitment We recruited 210 participants, drawn from the general population, to par-

ticipate in this study in a behavioral research laboratory at a northeastern university. We worked

with the Behavioral Research Services (BRS) team in the business school of the aforesaid university
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to recruit the participants. BRS maintains an ongoing subject pool drawn from a variety of sources:

from the students and staff of the university itself; from other local universities or colleges in the

same metropolitan area; through social media direct-response advertising; and through traditional

online, print (e.g., local newspaper), and in-person (e.g., subway signs) advertising. Interested par-

ticipants sign up and consent through the Sona Systems research participant management software

platform, used by 1,000 universities globally. After signing up, BRS manually assesses participants

for consideration in the subject pool and excludes them if they do not meet the following criteria:

over 18 years old, fluent in English, and able to accept payment in the United States.

BRS followed the IRB-approved procedures as specified for this particular study. In addition

to the BRS qualification criteria, we imposed an additional requirement for our study that all par-

ticipants must have an education level of at least some college education and a high-school diploma

or equivalent. We added this requirement to better target participants who would be able to un-

derstand the product development task—design a new dorm or apartment product concept for a

manufacturer—and have some sense of how to work in a team.

BRS advertised our study to participants qualified for this study by advertising the session

as a post in Sona and in emails to qualifying participants. Figure A.9 documents the posting in Sona

and the email template used for individual recruitment.

—– Insert Figure A.9 About Here. —–

A4.1.3 Phase 1: Pre-Experiment (15 Minutes) Participants enter the lab and are asked to

indicate their consent for the study. Then, participants complete a pre-experiment survey on their

basic demographic characteristics and their relevant education and experience for the experimental

task. After completing the survey, participants are orally informed that they will be randomly

assigned to teams of three to complete a product development task; the recruitment materials and

aforementioned consent form already inform participants that they will be assigned to teams of three.

Participants then receive instructions on their team task, adapted from Girotra et al. (2010):

Imagine that you have been retained by a manufacturer of dorm and apartment products
to identify new product concepts for the student market. The manufacturer is interested in
any product that might be sold to students in a home-products retailer. The manufacturer
is particularly interested in products likely to be appealing to students. These products
might be solutions to unmet customer needs, or products that have great potential but do
not yet exist in the market. These products may also offer better solutions than products
that already exist in the market.
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Your task as a team is to develop one product to present to the manufacturer by the end of
today’s session. Each of you is provided material to individually sketch and develop your
own ideas, which we highly encourage you to use. Note that the most successful products
proposals involve input from all team members. We encourage you to consider many
product ideas before settling on a final team product. You will be asked to present your
final product to your team mentor at the end of today’s session using the presentation
slide. Only one presentation slide is provided to each team. In addition to sketching
and explaining your idea on the presentation slide, be prepared to offer a three-sentence
summary of your product idea to your team mentor. Your mentor will then use this
three-sentence summary to pitch your product to the rest of the session.

A4.1.4 Phase 2: Experiment (60 Minutes) After reviewing the task, participants in their

randomly assigned teams situate themselves at an assigned team work station, i.e., a private confer-

ence room. Each participant receives paper on which to sketch their individual ideas, along with one

whiteboard per team, on which they are required to sketch and describe their final product idea with

a three-sentence summary.

Members of the research team act as team mentors who visit the teams intermittently to ad-

minister “stand-up” meetings. These team mentors introduce themselves as members of the research

team to avoid deception, which is against laboratory policy.

The experiment takes place over several separate sessions, where multiple teams participate

in each session. Each experiment session features one and only one of three experimental conditions.

Teams within the same session all fall into the same experimental condition and receive the same

intervention. The three experimental conditions and their procedures are described in the main

manuscript.

At the end of the 60 minutes for the product development task, teams turn over all their

individual sketches and their whiteboard with the final product. In addition, teams provide a three-

sentence summary of their product design idea, which they are asked to record in bullet points on

the whiteboard.

A4.1.5 Phase 3 Post-Experiment (15 Minutes) Participants individually complete a post-

experiment survey. After completing the survey, a member of the research team presents each team’s

product based on the whiteboard sketch and three-sentence product summary collected at the end of

Phase 2. Teams in the session then vote on their favorite product; they are barred from voting for

their own product. All teams within a session are assigned to the same experimental condition, and

so no team is unfairly advantaged through this process. The winning team receives a prize of $10 per

person; this prize is in addition to the $25 remuneration for participating in the experiment.
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A4.2 Participant Characteristics and Randomization Check

In a pre-experiment survey, we measure several participant characteristics to confirm the validity

of our experimental randomization. Table A.19 presents the summary statistics and an Analysis

of Variance (ANOVA) test showing that there are no statistically significant differences in these

characteristics.

—– Insert Table A.19 About Here. —–

A4.3 Additional Measures

Table A.20 summarizes additional measures collected in the follow-on laboratory study not reported

in the main paper. Table A.21 reports the summary statistics and cross-sectional analysis of the

measures defined in Table A.20. The following descriptions of results refer to these two tables.

—– Insert Table A.20 About Here. —–

—– Insert Table A.21 About Here. —–

A4.3.1 Completion Based on the final project of each team, we code a measure of Complete-

ness—following the same coding method for Value and Novelty described in the main document—with

an inter-rater agreement of 0.89. We find no statistically significant difference in the Completeness

of the final product, and the insignificant point estimate is relatively small.

A4.3.2 Coordination and Specialization Post-Experiment Survey We survey each indi-

vidual after the experiment. After the experiment, we collect individual retrospective interpretations

of the organization of each team and the contributions of each team member. Table A.22 depicts the

post-experiment survey questions posted to participants regarding their perception of coordination

and specialization within their teams. We adopt a battery of widely used survey measures of coor-

dination (Effectiveness, Few Misunderstandings, Low Backtracking, Efficiency, and Low Confusion)

and specialization (Group, Individual, Responsibility, Necessity, and Awareness) as proposed by Lewis

(2003).We follow exactly the set of questions proposed by Lewis (2003) and used widely in subsequent

work. Participants responded on a Likert scale (1–5).

—– Insert Table A.22 About Here. —–

In Table A.21, we report the results of the self-reported survey-based measures of coordina-

tion (i.e., Coor.:. . . ) and specialization (i.e., Spec.:. . . ), we find that a consistent set of estimates
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suggesting that adding both the question in Condition 2 (versus Condition 1) and the additional

meeting in Condition 3 (versus Condition 2) leads to greater self-reported coordination in the teams

but lower individual specialization. The direction of the estimates remains consistent throughout

these measures, i.e., all positive for coordination and negative for specialization as we go from Condi-

tion 1 to Condition 2 to Condition 3. We find statistical significance on several of these survey-based

measures, but not on all of them.

A4.3.3 Intervention Duration We use the video recordings to measure the incidental implica-

tions of our experimental treatment on the available time of our subjects, as a function of the time

spent in the meeting (Meeting Duration) and the time after the meeting it takes to get back to work

(Post-Meeting Latency).

As is mechanically the case, adding an additional meeting leads to more total Meeting Du-

ration. However, Meeting Duration in Condition 3 of 98.6 seconds (1.6 minutes) is less than double

the 68.8 seconds (1.1 minutes) in Condition 2, suggesting there is some diminishing need for formal

meeting time as additional meetings are added. The additional question in Condition 2 adds a rel-

atively small amount of time, 29.8 more seconds than in Condition 1 (p < 0.05). While these two

results suggest there is a time cost to engaging in formal meetings, we must first take this in light of

the fact that these differences are relatively small as compared to the total time of the experiment

(3600 seconds total), where even in the most saturated Condition 3, it only reflects 3.6% of the total

available time ((98.6 + 31.7)/3600 seconds).

With respect to the Post-Meeting Latency, we do not find a statistically significant difference

between Conditions 1 and 2. As expected, the additional meeting in Condition 3 (versus Condition

2) mechanically leads to additional Post-Meeting Latency of about 20.9 seconds (p < 0.05), but the

two meetings of Condition 3 have less than double the Post-Meeting Latency time of 32.7 seconds in

the one meeting of Condition 2, consistent with the diminishing need pattern we observe on Meeting

Duration.

A4.3.4 Ad Hoc Communication To understand the effect of our interventions on the ad hoc

communication that takes place, we take the video recordings and transcribe the oral communication

of each team and identify individual speakers and the time stamps of all communication. We measure

the frequency (Ad Hoc Frequency) and word count (Ad Hoc Word Count) of the oral communication

that occurs outside of the interventions.

We find that both the addition of the question in Condition 2 (versus Condition 1) and the
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additional meeting in Condition 3 (versus Condition 2) leads to a statistically significant increase in

the frequency of distinct exchanges, Ad Hoc Frequency, that take place outside of the formal meetings

(p < 0.1 and p < 0.1, respectively). Each exchange is an individual’s oral communication bounded by

speech by other individuals on the team. The estimates on Ad Hoc Word Count show no statistically

significant differences across the conditions, although the pattern of point estimates goes up as we

add an additional question in Condition 2 and an additional meeting in Condition 3.

We find no evidence that iterative coordination reduces the ad hoc communication that takes

place outside of the formal meetings. Instead, the result on Ad Hoc Frequency suggests that iterative

coordination increases the need (or at least realization of the need) to increase communication for

interdependent integration purposes, where more meetings essentially reflect greater back-and-forth

conversation between the members of the team.

While iterative coordination meetings may theoretically substitute for ad hoc meetings that

would otherwise occur in between iterative coordination meetings, our results demonstrate the op-

posite. That is, instead of finding decreased frequency of ad hoc meetings and decreased volume of

ad hoc words exchanged, we find that the frequency of meetings increases for the same (null effect)

volume of words exchanged (for Conditions 2 and 3 relative to that of Condition 1). These results

suggest that by updating the goals of teams via more frequent, goal-oriented iterative coordination

meetings, the team may democratize its member contributions by involving greater exchanges across

the team, for the same volume of words exchanged. In this case, increasing coordination in flat forms

may help preserve theorized benefits of autonomy and democratization of contributions (Lee and

Edmondson 2017).

A4.3.5 Deadline Salience To uncover details from the oral communication of the participants,

we take the raw transcripts of all oral communication generated from the video recordings and apply

the widely used text analysis software Linguistic Inquiry and Word Count (LIWC) (Pennebaker et al.

2015) to identify relevant categories of words used. To generate scores for each category of words,

Pennebaker et al. (2015) specify categories of words and then calculates a score for that category

reflecting the percentage of words in the transcript of a session that belong to that category out

of the total length of the transcript. Recent work by Reypens and Levine (2018) demonstrates the

benefit of using text analysis and specifically LIWC as a tool for documenting behavior in strategy

research.

As a general measure of the salience of a deadline, we build the measure Time to capture words
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that imply a general focus on matters related to time (e.g., end, until), which we use as a proxy for

awareness of the time exhausted and time remaining for the team in a session. An increased attention

to time in general is a major consequence of approaching deadlines (Gersick 1988, 1989, Waller et al.

2002).

We then generate two categories of measures related to the two possible theoretical viewpoints

we seek to evaluate. The first category of measures intends to capture patterns of communication

that would be consistent with the task transition that occurs as a deadline approaches (Gersick

1989, Waller et al. 2002), motivating integration of existing knowledge (Okhuysen and Eisenhardt

2002). Future Focus measures the words that suggest a focus on the future (e.g., may, will, soon),

which we use as a proxy for attention to deadline. Second, Discrepancy measures the verbs that

demonstrate awareness of differences from the status quo, with words such as “would” or “should.”

Both Future Focus and Discrepancy words characterize the task transitions that occur as a group

approaches the midpoint of time allotted prior to a deadline (Gersick 1988, 1989). For instance, in

Gersick (1989)’s laboratory study of groups tasked with creating an advertisement within an hour, a

task transition statement such as “maybe we should start on the script pretty soon,” which orients

the group towards integration of knowledge, features both the Future Focus word “soon” and the

Discrepancy word “should.”

The second category of measures intends to capture negative affect reflected in oral communi-

cation that might indicate anxiety towards the approaching final deadline. The key measure Anxiety

measures words that indicate anxiety (e.g., worried, fearful), which in this experiment captures anxi-

ety most likely related to an impending deadline since time is the primary resource constraint on the

teams. For robustness, Negative Emotion measures a general set of words indicating negative affec-

tive processes (e.g., hurt, ugly, nasty), which we use as a general proxy for the general affective state

of the individuals on a team. In additional, Swear measures the use of informal and vulgar terms,

(e.g., damn; other examples intentionally omitted), which we interpret as a more intense expression

of negative affect.

We find that both the addition of the question in Condition 2 (versus Condition 1) and the

additional meeting in Condition 3 (versus Condition 2) lead to a statistically significant increase in

the use of Discrepancy words (p < 0.01 and p < 0.10) and Time (p < 0.05 and p < 0.05) words. This

is consistent with our theory regarding how an attention to time and a recognition of discrepancy in

current progress would occur with opportunities to reprioritize goals and with additional deadlines.
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We find null effects on Future Focus, which may reflect that words using the future tense do not

distinctly characterize deadline saliency. In contrast, we do not find any statistically significant

results associated with any condition for Anxiety, Negative Emotion, and Swear.

This pattern of findings is consistent with our theorized mechanisms. In particular, the

additional deadline triggers a shift in activity (measured by Discrepancy). Coupled with other

existing evidence—faster Time to Integrate and the post-experiment survey on coordination and

specialization—we interpret this shift as presumably towards integrating knowledge. This shift is

triggered by an attention to time, a focus on the future deadline, and a recognition of discrepancy

between the current state and the future desired state.

On the other hand, while one might have expected the treatment to increase anxiety among

participants, we find no evidence of this. Whereas prior literature in time-constrained innovation

settings highlights how anxiety may potentially undermine teams trying to coordinate their work

prior to a deadline (Lifshitz-Assaf et al. 2020), we find no such anxiety among our participants. Here,

the lack of anxiety may relate to an ability to reprioritize goals using iterative coordination. Prior

work demonstrates how unfilled goals create high anxiety in individuals (Masicampo and Baumeister

2011). By reprioritizing goals, individuals treated with iterative coordination may create new plans

for unfilled goals, helping reduce their anxiety (Masicampo and Baumeister 2011).

A4.4 Correlation Table

Table A.23 presents the matrix of pairwise correlations for all measures in the follow-on laboratory

study.

—– Insert Table A.23 About Here. —–
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Figure A.1: Primary Field Study: Overall Floor Plan. This diagram depicts the overall floor plan
of the space where the “hackathon” field experiment took place. Participants registered at tables located at
Participant Registration. The treatment and control condition where divided into separate rooms, with two
rooms for each condition. Lunch and dinner were served in the Catering Area; for lunch there was no public
seating available, and participants brought their lunches back to eat at the tables where they worked. Staff
stored their personal items and rested at the Google Support Staff station.
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(d) Control Room 2

Figure A.2: Primary Field Study: Floor Plan for Treatment and Control Rooms. These detailed
floor plans show the layout of tables where participants work in teams. There are more tables than teams.
Participants in the control and treatment condition are assigned to different rooms, so they never observe the
mentor/participant interaction of participants in the other condition.
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Event Website Description
The team at Google and a researcher from [UNIVERSITY] got together and asked, “How can we work together
with the [CITY] tech community to make a difference?”

We’re bringing the best in [CITY] tech and research together to write software that makes people’s lives better.
Come hack on the latest Google Firebase and Cloud, and make an app that does something great.

This event is also a wonderful opportunity for us to understand the software development process. Your participa-
tion will help contribute to research on this matter, helping educate start-ups, companies, and other practitioners
about ways to make the world a better place with software.

Representatives from Google Cloud and Firebase will be on-hand to offer help in using their tools. We also have
guest speakers and other fun stuff planned, so stay tuned :)

Well what are you waiting for? Check out the FAQs below for further details. We look forward to seeing you at
the hackathon!

Frequently Asked Questions
What? Hacking for Good with Google.
When? [DATE AND TIME]
Where? [LOCATION]
Prizes? Yes – swag and other cool stuff!
Teams? Teams of 3 to 4 are highly encouraged. If you don’t have a team - no sweat! Register below and we’ll help
you find one :)
How does registration work? We want to bring as many people as possible to this event, but do have space
constraints. In order to find a diverse mix of students and professionals, we’ll be admitting participants in two
waves (see deadlines and notification dates below). [REGISTRATION DEADLINE WINDOWS]
Why attend? Come and program, network and have fun with us!
How can I get more info? Shoot us an email at [EMAIL].

Email Message Template
Dear [NAME],

Would you like to showcase your skills to a leading software development company and make a difference while
doing it? Come take part in Google Cloud’s first hackathon in [CITY]!

To learn more and register, please follow the link here: [LINK].

If you have any questions, please let me know. Hope to see you there!

Regards,
[SENDER INFORMATION]

Figure A.3: Primary Field Study: Recruiting Materials. Solicitation content used to recruit software
developers to the hackathon field experiment. For email messages sent to industry professionals on behalf of
our co-sponsor, this email message was used as a template. The co-sponsor could customize this message,
although they may not promise any additional benefits or features of the competition beyond what is already
described in the website.
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Why we’re (I’m) here

- Make a difference
- Learn a lot about Google tech
- Keep the customer in mind

- What’s a new solution to their problem?
- How do we address their needs to create value?

- Have fun!!!

Figure A.4: Primary Field Study: Competition Guidance. Slide used in opening presentation by
hackathon cosponsor Google to inform participating software developer of the purpose and goals of the com-
petition.
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Mentor Introduction (Prior to Competition)
Hello, my name is [NAME] and I’ll be your mentor for today! I hope you’re excited to participate in today’s
hackathon. First, let’s run through some logistics. To participate in today’s competition, we are asking each team
to use Github version-control. Has your team successfully set up on Git? [Pause and verify.] Great! We will meet
at your assigned table every two hours for a team check-in. Please be sure to be at your table at these times.

[Treatment only.] At each of these meetings, I will be asking you to consider three check-in questions as a team.
These questions are solely meant to help your team’s process:

• What have you accomplished since your last check-in?
• What are your goals until the next check-in?
• What are your goals for the end of the day (and have they changed)?

As mentioned in the welcome presentation, as mentors, we are not involved in the judging process. We are simply
here to help with whatever you may need. Let us know if you have any questions! If you can’t find me, feel free to
ask any Googler for help. Good luck, and see you again at the first meeting!

Meeting 1
Hello there! How’s it going? I’m here for the first check-in. Are you enjoying the hackathon so far? [Pause for
response.] Excellent!

[Treatment only.] Let’s go through the questions I mentioned earlier:
• What have you accomplished since the beginning of today’s competition?
• What are your goals until the next check-in?
• What are your goals for the end of the day (and have they changed)?

Let a Googler know if you have any questions. See you in two hours!

Meeting 2
Hello there! How’s it going? I’m here for the second check-in. How was lunch? [Pause for response.] Good!

[Treatment only.] Let’s go through the check-in questions I mentioned earlier:
• What have you accomplished since your last check-in?
• What are your goals until the next check-in?
• What are your goals for the end of the day (and have they changed)?

Let a Googler know if you have any questions. See you in two hours!

Meeting 3. Hello there! How’s it going? I’m here for the third and final check-in. Are you excited for the end of
the hackathon? [Pause for response.]

[Treatment only.] Let’s go through the check-in questions I mentioned earlier:
• What have you accomplished since your last check-in?
• What are your goals for the end of the day?

Let a Googler know if you have any last-minute questions. Good luck!

Figure A.5: Primary Field Study: Google Mentor Scripts. Google mentors interacted with their
assigned teams in treatment and control following this provided sample script. The mentors only spoke the
portions of script in italics when interacting with teams in the treatment condition and not with those in the
control condition. Other instructions for the mentor are shown in brackets.
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Figure A.6: Primary Field Study: Power Statistics of Firm Process. This post hoc analysis was
conducted under a 5% level F -test for mixed model, using ANOVA-approach with repeated measures. The
figure shows the computed achieved power, given α, sample size and multiple levels of effect size.
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Figure A.7: Primary Field Study: Firm Outcomes. This figures plots the point estimates and 90%
confidence internals for the analysis of the effect of the experimental treatment on firm outcomes. All estimates
include the full set of observations, and the estimates labeled as “Firm Controls” include the full set of firm-level
control variables.
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Figure A.8: System-Level versus Subsystem-Level Branching. To illustrate the measurement of
System-Level Branching and Subsystem-Level Branching, we present an illustrative file hierarchy. System-Level

Branching takes a value of (2+3)
1 = 5, because there are 2 files and 3 directories at the system level, i.e., below

the “root” directory, divided by 1 root directory. Subsystem-Level Branching takes a value of 3+1+2
3 = 2,

because there are 3 + 1 + 2 = 6 files at the subsystem levels contained within 3 directories.
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Sona Session Posting

Study Name: Iterative Coordination Mechanisms

Duration: 90 minutes

Abstract: Laboratory Experiment

Description: The purpose of this study is to build understanding of best practices in product development.

You will be assigned to teams and asked to complete a product development challenge. You will not need any
prior skills or knowledge in product development. We don’t believe there are any risks from participating in this
research. You will be asked to sketch ideas for a new product, in addition to recording your ideas in audio and
video. Your data will be kept confidential.

If you agree to take part in this study, we will pay you $25 for your time and effort. We will distribute the payment
in cash at the end of the session. In addition, you will have the chance to compete for an additional prize of up to
$10!

Preparation: Please bring a government-issued or student photo ID.

Recruitment Email Template
This template was customized for each prospective participant.

Hello [First Name],

We are reaching out to let you know that we have posted sessions for a study (Iterative Coordination Mechanisms)
in which you are eligible to participate!

The purpose of this study is to understand best practices in product development. In this study, you will be asked
to assigned to teams and asked to complete a product development challenge. You will not need any prior skills or
knowledge in product development.

You will be paid $25 for approximately 90 minutes of your time. In addition, you will have a chance to compete
for an additional prize of up to $10.

To participate in this study, click on the following link: [Link to Sona Study Page].

Thank you,
[LABORATORY NAME] Administrators

Figure A.9: Follow-On Laboratory Study: Recruitment Materials. Posting in Sona and email tem-
plate used for recruiting participants for experiment.
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Table A.1: Primary Field Study: Power Statistics of Firm Outcomes. This post hoc analysis was
conducted under a single regression coefficient t-test for fixed model, using linear multiple regression. The
table result shows the computed achieved power (rounding to the nearest percentage), given α, sample size
and effect size.

Variable α One-Tailed Test Two-Tailed Test

Value 10% 99% 97%
5% 97% 95%
1% 88% 82%

Novelty 10% 82.5% 71%
5% 71% 59%
1% 43% 33%

Table A.2: Primary Field Study: Related Survey-Based Measures of Value and Novelty in Extant
Literature. These survey measures are extracted from a variety of existing innovation strategy, management,
organizational behavior, and product design and development literature. The first questions in each grouping
for Value and Novelty is the same used by judges in Primary Field Study. A survey with a questionnaire using
these measures generates the data used to assess convergent and discriminant validity.

Variable Label Survey Question

Value To what extent do you agree with the statements below?

Value “The project appeals to the intended market.” (This Study)
Relevance “The project is relevant to the problem at hand.” (Eisenberger and Rhoades 2001,

McCarthy et al. 2018)
Meaningfulness “Compared to competitors [existing software applications serving similar purpose(s)],

the new product is relevant to customers’ needs and expectations.” (Im and Workman
2004)

Effectiveness “The product developed by the project team conforms to performance specifications
required by customers and meets the technical requirements of customers.” (Rijsdijk
and van den Ende 2011)

Business Value “The use of the ideas to a commercial organization could develop and sell the prod-
ucts.” (Girotra et al. 2010)

Overall Quality “Overall, I deem this product or a selection of its ideas attractive and likable.” (Bese-
mer 1998, Paletz and Peng 2008, Rietzschel et al. 2006, 2010, McCarthy et al. 2018)

Usefulness, Display,
Appropriateness

“I would like to use the product in my home or office.” (Miron-Spektor and Beenen
2015)

Novelty To what extent do you agree with the statements below?

Novelty “The project helps solve the problem in a new and ambitious way.” (This Study)
Novelty “The product is novel.” (Miron-Spektor and Beenen 2015)
Originality “The idea is different than other available ideas.” (Shalley et al. 2004, McCarthy et al.

2018)
“The idea is original with respect to the unmet need and proposed solution.” (Girotra
et al. 2010)

Radicalness “The idea suggests a departure from the current status quo.” (Mueller et al. 2012)
Newness “Compared to competitors [existing software applications serving similar purpose(s)],

the new product is really out of ordinary.” (Im and Workman 2004)
Uniqueness “The product is different from other products.” (Miron-Spektor and Beenen 2015)
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Table A.3: Primary Field Study: Starting Goal as Moderator. Ordinary least squares (OLS) es-
timation of cross-sectional firm-level data. We introduce Starting Goal Value and Starting Goal Novelty as
interaction terms. Robust standard errors clustered at the firm level shown in parentheses, with significance
indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Value Novelty
Variable (1) (2) (3) (4)

Treatment Condition 1.341∗∗∗ 1.243∗ 0.883 0.714
(0.437) (0.478) (0.528) (0.740)

Starting Goal Value 0.398∗∗∗ 0.358∗

(0.145) (0.147)
Treatment Condition × Starting Goal Value -0.276 -0.283†

(0.167) (0.152)
Starting Goal Novelty 0.540∗∗∗ 0.507∗∗∗

(0.119) (0.140)
Treatment Condition × Starting Goal Novelty -0.464∗ -0.467∗

(0.176) (0.226)
Current Student 0.580 0.181

(0.346) (0.440)
Graduate Degree 0.562 -0.020

(0.347) (0.468)
Github 0.375 0.839

(0.626) (0.872)
Google Development -0.328 0.715

(0.401) (0.488)
Software Development -0.062∗ -0.020

(0.027) (0.042)
Prior Hackathons -0.044 -0.024

(0.089) (0.108)
Team Size -0.174 -0.229

(0.115) (0.147)
No Evaluation -2.953∗∗∗ -3.199∗∗∗ -2.460∗∗∗ -2.524∗∗∗

(0.305) (0.331) (0.333) (0.378)
Constant 2.167∗∗∗ 2.503* 1.727∗∗∗ 1.538†

(0.449) (0.901) (0.465) (0.769)

R2 0.902 0.939 0.838 0.873
Sample Full Full Full Full

Observations 38 38 38 38
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Table A.4: Primary Field Study: Regression Analysis of Firm Outcomes Using Ordered Logit.
This analysis resembles the main firm outcome analysis of the paper but instead estimated using an ordered
logit model, which has favorable properties for Likert-scale discrete dependent variables. Robust standard
errors shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Value Novelty
(1) (2) (3) (4) (5) (6) (7) (8)

Treatment Condition 2.310∗ 2.310∗ 2.537∗ 2.537∗ -1.383† -1.383† -2.989∗ -2.989∗

(0.946) (0.951) (1.091) (1.097) (0.802) (0.806) (1.339) (1.346)
Current Student 4.305† 4.305† 2.370 2.370

(2.456) (2.470) (2.022) (2.033)
Graduate Degree 1.968 1.968 -2.662 -2.662

(2.117) (2.129) (1.894) (1.904)
GitHub 1.191 1.191 2.477 2.477

(4.100) (4.123) (2.258) (2.271)
Google Development -1.325 -1.325 2.363∗ 2.363∗

(3.037) (3.054) (1.427) (1.435)
Software Development -0.159 -0.159 -0.011 -0.011

(0.149) (0.150) (0.102) (0.103)
Prior Hackathons -0.738† -0.738† -0.019 -0.019

(0.404) (0.406) (0.428) (0.430)
Team Size -0.318 -0.319 -1.183∗ -1.183∗

(0.616) (0.619) (0.563) (0.566)
No Evaluation -40.334∗∗∗ -43.187∗∗∗ -38.875∗∗∗ -44.855∗∗∗

(0.860) (2.513) (0.684) (3.050)

Log Likelihood -28.29 -28.29 -20.63 -20.63 -35.07 -35.07 -28.06 -28.06
Pseudo R2 0.488 0.127 0.627 0.364 0.413 0.0484 0.530 0.239
Estimation Ord. Logit Ord. Logit Ord. Logit Ord. Logit Ord. Logit Ord. Logit Ord. Logit Ord. Logit

Sample Full Evaluation Full Full Full Evaluation Full Full
Observations 38 27 38 27 38 27 38 27
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Table A.5: Primary Field Study: Regression Analysis of Completion. This analysis assesses the
effect of the experimental treatment on the degree of Completion of the final submitted software application.
Judges assessed Completion on a five-point Likert scale in response to the question: “How far was the firm able
to get towards completing and implementing the project?” Completion has a mean of 2.000 and a standard
deviation of 1.660. Ordinary least squares (OLS) estimation of cross-sectional data at the firm level. Robust
standard errors shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and
∗∗∗p < 0.001.

Completion
(1) (2) (3) (4)

Treatment Condition 0.279 0.385 0.251 0.336
(0.353) (0.484) (0.428) (0.594)

Current Student 0.336 0.917
(0.575) (0.932)

Graduate Degree -1.065 -1.640†

(0.649) (0.876)
Github -0.223 0.013

(1.206) (1.393)
Google Development -0.127 -0.352

(0.617) (0.922)
Software Development -0.042 -0.043

(0.058) (0.076)
Prior Hackathons -0.094 0.021

(0.147) (0.290)
Team Size -0.169 -0.195

(0.208) (0.300)
No Evaluation -2.772∗∗∗ -2.929∗∗∗

(0.257) (0.306)
Constant 2.670∗∗∗ 2.615∗∗∗ 4.012∗∗∗ 3.640

(0.319) (0.367) (1.426) (2.193)

R2 0.614 0.0249 0.699 0.362
Estimation OLS OLS OLS OLS

Sample Full Evaluation Full Evaluation
Observations 38 27 38 27
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Table A.6: Primary Field Study: Regression Analysis of Selection into Evaluation. This analysis
assesses the effect of the experimental treatment on whether firms select into evaluation by judges at the end
of the competition. The dependent variable Evaluation is an indicator variable taking a value of 1 if the firm
underwent judging, and 0 otherwise. The first two models are estimated using ordinary least squares (OLS)
regression, and the last two models are estimated using a logit regression. Robust standard errors shown in
parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Evaluation
(1) (2) (3) (4)

Treatment Condition 0.128 0.107 0.539 0.539
(0.149) (0.183) (0.846) (0.846)

Current Student -0.293 -1.590 -1.590
(0.313) (1.654) (1.654)

Graduate Degree -0.050 -0.366 -0.366
(0.303) (1.466) (1.466)

Github 0.111 0.538 0.538
(0.401) (1.986) (1.986)

Google Development 0.288 1.611 1.611
(0.380) (1.912) (1.912)

Software Development 0.003 0.017 0.017
(0.028) (0.159) (0.159)

Prior Hackathons 0.048 0.267 0.267
(0.101) (0.535) (0.535)

Team Size 0.003 -0.056 -0.056
(0.110) (0.524) (0.524)

Constant 0.650∗∗∗ 0.496 0.132 0.132
(0.110) (0.638) (3.001) (3.001)

R2 0.0198 0.0923
Log Likelihood -23.49 -22.03 -21.01 -21.01
Pseudo R2 0.0810 0.0810
Estimation OLS OLS Logit Logit

Observations 38 38 38 38
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Table A.7: Primary Field Study: Regression Analysis of Firm Outcomes Interacted with Firm
Characteristics. Ordinary least squares (OLS) estimation of cross-sectional firm-level data. We introduce
firm characteristics of Firm Size and Graduate Degree as interaction terms; both variables are demeaned to
facilitate interpretation of the interaction terms, i.e., the incremental effect of the experimental treatment of
Firm Size for one additional person, at the mean Firm Size. Robust standard errors clustered at the firm level
shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Value Novelty Completion Evaluation
Variable (1) (2) (3) (4) (5) (6) (7) (8)

Treatment Condition 0.603∗ 0.526∗ -0.548† -0.817∗ 0.261 0.210 0.143 0.157
(0.259) (0.227) (0.276) (0.330) (0.350) (0.484) (0.167) (0.190)

Firm Size -0.069 -0.209 -0.303 -0.772∗ -0.456† -0.606 0.260† 0.290
(0.305) (0.208) (0.225) (0.320) (0.236) (0.375) (0.148) (0.202)

Treatment Condition 0.102 0.154 0.385 0.878∗ 0.792∗ 0.882† -0.430† -0.439
× Firm Size (0.355) (0.224) (0.376) (0.317) (0.350) (0.477) (0.216) (0.266)

Graduate Degree -0.166 0.301 -0.515 0.030 -1.345∗ -1.133 -0.085 -0.236
(0.463) (0.552) (0.354) (0.674) (0.510) (0.761) (0.319) (0.337)

Treatment Condition 0.474 0.256 -0.035 -0.775 0.530 0.372 0.182 0.275
× Graduate Degree (0.718) (0.603) (0.683) (0.843) (0.883) (1.022) (0.443) (0.471)

Current Student 0.689† 0.114 0.298 -0.228
(0.363) (0.371) (0.601) (0.331)

Github 0.117 1.330 -0.074 -0.097
(0.920) (1.027) (1.222) (0.312)

Google Development -0.152 1.332∗ 0.159 0.012
(0.394) (0.537) (0.702) (0.444)

Software Development -0.050 0.002 -0.039 0.008
(0.030) (0.035) (0.045) (0.025)

Prior Hackathons -0.144 -0.061 -0.076 0.033
(0.089) (0.127) (0.134) (0.093)

No Evaluation -3.506∗∗∗ -3.734∗∗∗ -3.467∗∗∗ -3.593∗∗∗ -3.008∗∗∗ -3.142∗∗∗

(0.245) (0.209) (0.223) (0.270) (0.315) (0.378)
Constant 3.291∗∗∗ 3.440∗∗∗ 3.625∗∗∗ 2.082∗ 2.838∗∗∗ 3.028∗ 0.590∗∗∗ 0.699∗

(0.284) (0.866) (0.189) (0.904) (0.316) (1.187) (0.118) (0.337)

R2 0.877 0.924 0.793 0.853 0.704 0.725 0.153 0.206
Sample Full Full Full Full Full Full Full Full

Observations 38 38 38 38 38 38 38 38

Table A.8: Primary Field Study: Variable Definitions and Summary Statistics of Firm Process
from Source Code File Hierarchies. Alternate dependent variables constructed from source code file
hierarchies over time defined below with their conceptual interpretation. Observations are at the firm-minute
level, with 20,520 firm-minute observations across 38 firms.

Variable (Interp.) Definition Mean SD Min Max

System-Level
Branching
(Integration)

Branching factor at the root of the file hierarchy.
Equivalent to files and directories directly below
the root.

6.271 6.021 1 56

Subsystem-Level
Branching
(Specialization)

Average branching factor for directories below the
root of the file hierarchy.

2.271 1.624 1 7.667
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Table A.9: Primary Field Study: Regression Analysis of Firm Processes from Source Code
File Hierarchies. Ordinary least squares (OLS) estimation of firm-minute level data. Robust standard errors
clustered at the firm level shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01,
and ∗∗∗p < 0.001.

System-Level Subsystem-Level
Branching Branching

Treatment x Post 3.258∗ -0.981∗

(1.413) (0.426)

Firm FE Yes Yes
Time FE Yes Yes
R2 0.410 0.416
Adjusted R2 0.394 0.400

Firms 38 38
Observations 20,520 20,520
Level Firm-Minute Firm-Minute

Table A.10: Primary Field Study: Firm Process Correlations. This table shows pairwise correlations
for the dependent variables used in the firm-minute level panel analysis of processes.

(1) (2) (3) (4)

(1) System-Level Branching 1
(2) Subsystem-Level Branching 0.320 1
(3) Code Integration Action 0.517 0.385 1
(4) Advanced API Specialization 0.220 0.302 0.258 1

Table A.11: Primary Field Study: Regression Analysis of Firm Process at Firm-Post Level. This
analysis of firm process resembles the main analysis of the paper, except that firm-minute observations are
aggregated into a single observation in the pre-treatment period and a single observation in the post-treatment
period. All dependent variables are averaged over each pre- and post-treatment period of time. Time fixed
effects represent indicators for each hour of the experiment. Ordinary least squares (OLS) estimation of firm-
minute level data. Robust standard errors clustered at the firm level shown in parentheses, with significance
indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

(1) (2) (3) (4)
System-Level Subsystem-Level Code Integration Advanced API

Branching Branching Action Specialization

Treatment x Post 3.258∗ -0.981∗ 2.074∗ -1.124∗∗

(1.413) (0.426) (0.878) (0.408)
Post 3.613∗∗∗ 1.831∗∗∗ 1.532∗∗∗ 1.497∗∗∗

(0.984) (0.358) (0.420) (0.361)

Firm FE Yes Yes Yes Yes
Time FE No No No No
R2 0.619 0.552 0.530 0.439
Adjusted R2 0.609 0.540 0.517 0.424

Firms 38 38 38 38
Observations 76 76 76 76
Level Firm-Pre/Post Firm-Pre/Post Firm-Pre/Post Firm-Pre/Post
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Table A.12: Primary Field Study: Regression Analysis of Firm Process Allowing for Time
Heterogeneity. This table show the regression analysis using three separate Treatment × Post variables
representing each time period after each of the three coordination exchanges that occurred in the treatment
period. Ordinary least squares (OLS) estimation of firm-minute level data. Robust standard errors clustered
at the firm level shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and
∗∗∗p < 0.001.

(1) (2) (3) (4)
System-Level Subsystem-Level Code Integration Advanced API

Branching Branching Action Specialization

First Treatment x Post 0.749 -0.738† 0.255 -0.429†

(1.404) (0.383) (0.480) (0.230)
Second Treatment x Post 3.008† -1.123∗ 1.714† -1.279∗

(1.593) (0.482) (0.917) (0.484)
Third Treatment x Post 6.016∗∗∗ -1.083∗ 4.255∗∗ -1.663∗∗

(1.579) (0.475) (1.365) (0.581)

Firm FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
R2 0.446 0.420 0.525 0.372
Adjusted R2 0.431 0.404 0.512 0.355

Firms 38 38 38 38
Observations 20,520 20,520 20,520 20,520
Level Firm-Minute Firm-Minute Firm-Minute Firm-Minute

Table A.13: Primary Field Study: Regression Analysis of Firm Productivity. Using the same
estimation method for firm process used in the main paper, we estimate the effect of our experimental treatment
on the general productivity of the firms, measured in terms of Lines, representing the overall lines of software
code written by the team, and ln(Lines + 1), the natural log of the same variable. Ordinary least squares (OLS)
estimation of firm-minute level data. Robust standard errors clustered at the firm level shown in parentheses,
with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

(1) (2)
Lines ln(Lines + 1)

Treatment x Post 31155.012 -0.403
(36138.152) (0.791)

Firm FE Yes Yes
Time FE Yes Yes
R2 0.0993 0.592
Adjusted R2 0.0750 0.581

Firms 38 38
Observations 20,520 20,520
Level Firm-Minute Firm-Minute
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Table A.14: Primary Field Study: Regression Analysis of Firm Process Controlling for Firm
Productivity. This table shows the same regression models for firm process as in the main paper, except
including ln(Lines + 1) as a control for time-variant heterogeneity in firm productivity in generating software
code, measured in terms of the logarithm of the lines of software code written by the firm. Ordinary least
squares (OLS) estimation of firm-minute level data. Robust standard errors clustered at the firm level shown
in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

(1) (2) (3) (4)
System-Level Subsystem-Level Code Integration Advanced API

Branching Branching Action Specialization

Treatment x Post 3.653∗∗ -0.892∗ 2.163∗ -1.072∗∗

(1.139) (0.382) (0.845) (0.386)
Ln(Lines + 1) 0.980∗∗∗ 0.222∗∗∗ 0.220∗∗ 0.128∗∗

(0.174) (0.058) (0.071) (0.043)

Firm FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
R2 0.560 0.541 0.481 0.381
Adjusted R2 0.549 0.529 0.467 0.364

Firms 38 38 38 38
Observations 20,520 20,520 20,520 20,520
Level Firm-Minute Firm-Minute Firm-Minute Firm-Minute

Table A.15: Primary Field Study: Comparison of Meeting Duration & Post-Meeting Latency.
The rows correspond to the sum of meeting duration and post-meeting duration for the three mentor meetings,
with a stand-up meeting in treatment, and the total across all the meetings. The first three columns show the
mean and standard deviation (in parentheses) for control, treatment, and the full sample. The last column
shows the differences between treatment and control samples and the associated standard error (in parentheses).
A t-test of difference in means finds no statistically significant difference between the treatment and control
samples for any meeting or the total.

Meeting Duration Sample
& Post-Meeting Latency Control Treatment Full Difference

Meeting 1 13.70 19.00 16.21 5.300
(23.56) (23.89) (23.55) (7.706)

Meeting 2 14.50 9.944 12.34 -4.556
(30.01) (24.47) (27.26) (8.947)

Meeting 3 19.30 20.06 19.66 0.756
(30.85) (35.24) (32.55) (10.72)

Total for All Meetings 47.50 49.00 48.21 1.500
(51.89) (56.77) (53.52) (17.63)
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Table A.16: Primary Field Study: Regression Analysis of Firm Process Interacted with Firm
Characteristics. Ordinary least squares (OLS) estimation of firm-minute level data. We introduce firm
characteristics of Firm Size and Graduate Degree as interaction terms; their baseline values drop out of the
regression because they are time-invariant and collinear with the firm fixed effects. Robust standard errors
clustered at the firm level shown in parentheses, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01,
and ∗∗∗p < 0.001.

System-Level Branching Subsystem-Level Branching
Variable (1) (2) (3) (4) (5) (6)

Treatment × Post 2.729 2.981† 2.059 -2.116∗ -1.175∗∗ -2.740∗

(3.048) (1.724) (3.560) (0.914) (0.421) (1.041)
Treatment × Post 0.194 0.308 0.417 0.523
× Firm Size (0.946) (0.980) (0.350) (0.354)

Treatment × Post 0.737 0.961 0.516 0.895
× Graduate Degree (2.927) (3.037) (0.520) (0.538)

Firm FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
R2 0.410 0.410 0.411 0.425 0.418 0.431
Adjusted R2 0.394 0.394 0.395 0.409 0.402 0.415

Firms 38 38 38 38 38 38
Observations 20,520 20,520 20,520 20,520 20,520 20,520
Level Firm-Min. Firm-Min. Firm-Min. Firm-Min. Firm-Min. Firm-Min.

Code Integration Action Advanced API Specialization
Variable (7) (8) (9) (10) (11) (12)

Treatment × Post -5.454∗ 2.652∗ -5.813∗ -1.836∗ -0.717 -1.154
(2.126) (1.175) (2.626) (0.840) (0.524) (0.862)

Treatment × Post 2.766∗∗ 2.826∗∗ 0.262 0.146
× Firm Size (0.900) (0.940) (0.306) (0.276)

Treatment × Post -1.539 0.515 -1.084† -0.978†

× Graduate Degree (1.901) (1.717) (0.595) (0.558)

Firm FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
R2 0.535 0.460 0.536 0.339 0.346 0.347
Adjusted R2 0.523 0.445 0.523 0.321 0.328 0.329

Firms 38 38 38 38 38 38
Observations 20,520 20,520 20,520 20,520 20,520 20,520
Level Firm-Min. Firm-Min. Firm-Min. Firm-Min. Firm-Min. Firm-Min.
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Table A.17: Primary Field Study: Mediation Analysis. Generalized structural equation model (SEM)
estimation on cross-sectional data at the firm level. All models are estimated in one structural model. Code
Integration Action and Advanced API Specialization serve as mediators for both V alue and Novelty. Robust
standard errors clustered at the firm level shown in parentheses, with significance indicated by †p < 0.10,
∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Code Integration Advanced API
Variable Action Specialization Value Novelty

Treatment 5.312*** -1.898*** -0.277 0.506
(1.410) (0.629) (0.465) (0.499)

Code Integration Action 0.147*** -0.030
(0.047) (0.031)

Advanced API Specialization -0.093 0.404***
(0.081) (0.122)

Constant 1.828 1.043 3.906*** 1.351
(2.350) (1.637) (1.191) (0.908)

Control Variables Yes Yes Yes Yes

Observations 38 38 38 38

Table A.18: Follow-On Laboratory Study: Sample Size Required for Firm Outcomes and Process.
This a priori analysis was conducted under a mean difference t-test between two independent groups. The first
two columns contain the estimated effect size of teams in Conditions 1 vs. 2 and Conditions 2 vs. 3, respectively.
The last two columns list the computed required sample size in each comparison condition, given the different
hypothesized α and power in parentheses.

Effect Size Sample Size
Conditions 1 vs. 2 Conditions 2 vs. 3 Conditions 1 vs. 2 Conditions 2 vs. 3

Outcomes
Value 0.84 0.62 28 (10%, 80%) 50 (10%, 80%)

32 (10%, 85%) 58 (10%, 85%)
40 (10%, 90%) 70 (10%, 90%)

Novelty 0.51 0.69 72 (10%, 80%) 40 (10%, 80%)
84 (10%, 85%) 48 (10%, 85%)
104 (10%, 90%) 58 (10%, 90%)

Process
Time to Integrate 0.61 0.60 50 (10%, 80%) 52 (10%, 80%)

60 (10%, 85%) 62 (10%, 85%)
72 (10%, 90%) 74 (10%, 90%)

Individual Sketches 0.76 0.96 34 (10%, 80%) 22 (10%, 80%)
40 (10%, 85%) 26 (10%, 85%)
48 (10%, 90%) 30 (10%, 90%)
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Table A.19: Follow-On Laboratory Study: Background Characteristics of Study Participants.
This table presents the means, standard deviations (in parentheses), and the F -statistic from an Analysis of
Variance (ANOVA) for the background characteristics of the members of the teams. p-values for the F -test
are shown in brackets. We do not find a statistically significant difference across these three groups in any of
these background characteristics, verifying the validity of the experimental randomization. We average across
the members of each team to form one observation per team. Age is measured in years. Gender indicates
whether the subject is female (1) or male (0). Graduate Education indicates whether the individual has any
graduate education. Current Student indicates whether the individual is a current student. Any Experience
indicates whether the individual has any past experience in product development.

Sample
Variable Condition 1 Condition 2 Condition 3 Total F -Statistic

Age 35.35 35.86 33.67 34.97 0.627
(7.567) (6.836) (6.561) (6.960) [0.537]

Gender 0.464 0.458 0.507 0.476 0.190
(0.297) (0.292) (0.299) (0.293) [0.827]

Graduate Education 0.478 0.486 0.435 0.467 0.172
(0.331) (0.326) (0.309) (0.318) [0.843]

Current Student 0.348 0.431 0.333 0.371 0.786
(0.309) (0.269) (0.284) (0.287) [0.460]

Any Experience 0.203 0.236 0.145 0.195 0.682
(0.280) (0.269) (0.263) (0.269) [0.509]
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Table A.20: Follow-On Laboratory Study: Additional Variable Definitions and Sources. Ad-
ditional measures of outcomes, process, intervention duration, ad hoc communication, and deadline salience
drawn from each team’s Final Output design, Video Recording of their working session, and a Post Survey
after the experiment.

Variable Definition Source

Outcomes
Completeness Completeness of the final product (Likert 1–5). Average of two indepen-

dent rater assessments.
Final
Output

Process
Coordination
(Multiple)

Self-reported responses to five survey measures of coordination perfor-
mance based on Lewis (2003) (Likert 1–5): Effectiveness, Few Misun-
derstandings, Low Backtracking, Efficiency, and Low Confusion.

Post
Survey

Specialization
(Multiple)

Self-reported responses to five survey measures of individual specializa-
tion performance based on Lewis (2003) (Likert 1–5): Group, Individ-
ual, Responsibility, Necessity, and Awareness.

Post
Survey

Intervention Duration
Meeting
Duration

Duration in seconds of all formal meetings associated with experi-
mental intervention(s), measured from the time the mentor enters the
room to when he exits, which is after the last statement by any mem-
ber in response to a intervention question.

Video
Recording

Post-Meeting
Latency

Duration in seconds of the total time after the mentor exits the room
and until the team begins working on either individual sketches or en-
gages in ad hoc communication related to the product.

Video
Recording

Ad Hoc Communication
Ad Hoc
Frequency

Count of distinct exchanges not including those related to the experi-
mental intervention, where each exchange is an individual’s oral com-
munication bounded by speech by other individuals on the team.

Video
Recording

Ad Hoc
Word Count

Count of words spoken by anyone on the team not including those re-
lated to the experimental intervention.

Video
Recording

Deadline Salience
Time Proportion of words on matters related to time, e.g., end, until. Video

Recording
Future Focus Proportion of words that suggest a focus on the future, e.g., may, will,

soon
Video
Recording

Discrepancy Proportion of words that are verbs indicating thinking or action that
are different from the status quo, e.g., should would.

Video
Recording

Anxiety Proportion of words that indicate anxiety, e.g., worried, fearful. Video
Recording

Negative
Emotion

Proportion of words that indicate negative affective, e.g., hurt, ugly,
nasty.

Video
Recording

Swear Proportion of words that are informal and vulgar terms, e.g., damn. Video
Recording
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Table A.21: Follow-On Laboratory Study: Additional Variables Summary Statistics and Cross-
Sectional Analysis. The first three columns contain the mean and in parentheses the standard deviation of
teams in each condition. The last two columns compare Conditions 1 vs. 2 and Conditions 2 vs. 3, respectively,
based on a t-test of the difference in means; the values reflect the difference in means and in parentheses the
standard error, with significance indicated by †p < 0.10, ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Sample Difference in Means
Full Condition 1 Condition 2 Condition 3 1 vs. 2 2 vs. 3

Outcomes
Completeness 3.381 3.362 3.389 3.391 0.0266 0.00242

(0.675) (0.778) (0.753) (0.478) (0.223) (0.185)
Process
Coor.: Effectiveness 4.133 3.580 4.181 4.638 0.601∗∗ 0.457∗∗

(0.719) (0.760) (0.461) (0.481) (0.182) (0.137)
Coor.: Few Misund. 4.062 3.623 4.083 4.478 0.460† 0.395†

(0.872) (0.895) (0.806) (0.724) (0.248) (0.224)
Coor.: Low Bktrk. 2.705 2.319 2.694 3.101 0.376 0.407†

(0.800) (0.693) (0.839) (0.685) (0.225) (0.224)
Coor.: Efficiency 4.095 3.913 4.153 4.217 0.240 0.0646

(0.817) (1.065) (0.674) (0.656) (0.259) (0.194)
Coor.: Low Confsn. 2.862 2.638 2.764 3.188 0.126 0.425†

(0.734) (0.643) (0.813) (0.642) (0.214) (0.214)
Spec.: Group 3.733 4.000 3.722 3.478 -0.278† -0.244

(0.656) (0.522) (0.570) (0.771) (0.160) (0.197)
Spec.: Individual 3.248 3.754 3.264 2.725 -0.490∗ -0.539∗

(0.891) (0.812) (0.792) (0.789) (0.234) (0.231)
Spec.: Responsibility 3.271 3.333 3.278 3.203 -0.0556 -0.0749

(0.736) (0.876) (0.570) (0.764) (0.215) (0.196)
Spec.: Necessity 3.776 3.841 3.778 3.710 -0.0628 -0.0676

(0.780) (0.828) (0.727) (0.812) (0.227) (0.225)
Spec.: Awareness 3.414 3.406 3.361 3.478 -0.0447 0.117

(0.726) (0.531) (0.589) (0.999) (0.164) (0.238)
Intervention Duration
Meeting Duration 101.0 68.83 98.63 135.6 29.80∗ 36.98∗

(53.10) (36.94) (50.46) (49.76) (12.95) (14.63)
Post-Meeting Latency 38.61 32.74 31.25 52.17 -1.489 20.92∗

(30.42) (26.46) (26.70) (34.19) (7.757) (8.927)
Ad Hoc Communication
Ad Hoc Frequency 162.2 127.4 161.8 197.3 34.44† 35.43†

(68.17) (52.79) (78.39) (53.02) (19.58) (19.61)
Ad Hoc Word Count 5749.8 5611.3 5795 5841.1 183.7 46.09

(1774.7) (1630.0) (1833.7) (1917.1) (506.9) (547.1)
Deadline Salience
Time 3.358 2.997 3.332 3.745 0.334∗ 0.413∗

(0.601) (0.480) (0.391) (0.671) (0.128) (0.159)
Future Focus 1.469 1.517 1.408 1.486 -0.109 0.0780

(0.310) (0.275) (0.324) (0.331) (0.0878) (0.0955)
Discrepancy 2.815 2.391 2.829 3.223 0.437∗∗ 0.394†

(0.698) (0.467) (0.523) (0.813) (0.145) (0.199)
Anxiety 0.0862 0.0883 0.0892 0.0810 0.000906 -0.00820

(0.0594) (0.0651) (0.0625) (0.0520) (0.0186) (0.0168)
Negative Emotion 0.652 0.636 0.675 0.644 0.0393 -0.0307

(0.187) (0.187) (0.199) (0.180) (0.0564) (0.0555)
Swear 0.0774 0.0726 0.0904 0.0687 0.0178 -0.0217

(0.0584) (0.0670) (0.0544) (0.0531) (0.0178) (0.0157)
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Table A.22: Follow-On Laboratory Study: Survey-Based Measures of Coordination and Special-
ization. These survey measures come from Lewis (2003) and subsequent work.

Variable Survey Question

Coordination
Effectiveness “Our team worked together in a well-coordinated fashion.”
Few Misunderstandings “Our team had very few misunderstandings about what to do.”
Low Backtracking “Our team needed to backtrack and start over a lot.” (Reversed)
Efficiency “We accomplished the task smoothly and efficiently.”
Low Confusion “There was much confusion about how we would accomplish the

task.” (Reversed)

Specialization
Group “Each team member has specialized knowledge of some aspect of our

project.”
Individual “I have knowledge about an aspect of the project that no other team

member has.”
Responsibility “Different team members are responsible for expertise in different

areas.”
Necessity “The specialized knowledge of several different team members was

needed to complete the project deliverables.”
Awareness “I know which team members have expertise in specific areas.”
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Table A.23: Follow-On Laboratory Study: Correlations. This table shows pairwise correlations for the
dependent variables used in the follow-on laboratory study.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

(1) Value 1
(2) Novelty 0.018 1
(3) Completeness 0.287 0.460 1
(4) Time to Integrate -0.140 0.169 -0.012 1
(5) Individual Sketches -0.274 0.151 0.065 0.483 1
(6) Coor.: Effectiveness 0.352 -0.194 0.053 -0.407 -0.280 1
(7) Coor.: Few Misund. 0.395 -0.105 0.102 -0.389 -0.145 0.734 1
(8) Coor.: Low Bktrk. 0.370 -0.156 0.110 -0.056 -0.135 0.563 0.474 1
(9) Coor.: Efficiency 0.114 -0.158 0.044 -0.154 0.066 0.699 0.654 0.495 1

(10) Coor.: Low Confsn. 0.326 0.002 0.208 -0.092 -0.054 0.551 0.486 0.793 0.438 1
(11) Spec.: Group -0.311 -0.046 -0.102 0.125 0.227 0.097 0.159 0.041 0.274 0.059
(12) Spec.: Individual -0.429 0.045 -0.181 0.067 0.203 -0.284 -0.140 -0.355 -0.057 -0.223
(13) Spec.: Responsibility -0.192 -0.090 -0.120 -0.083 -0.111 0.135 0.089 -0.130 0.141 -0.123
(14) Spec.: Necessity -0.177 -0.081 -0.059 -0.033 0.020 0.255 0.141 -0.043 0.120 -0.066
(15) Spec.: Awareness -0.168 -0.150 -0.130 -0.037 -0.194 0.241 0.251 0.128 0.204 0.130
(16) Meeting Duration 0.447 -0.105 0.052 -0.069 -0.390 0.213 0.204 0.190 -0.103 0.071
(17) Post-Meeting Latency 0.174 -0.033 0.017 -0.008 -0.162 0.225 0.110 0.127 0.013 0.037
(18) Ad Hoc Frequency 0.175 -0.012 0.076 -0.030 -0.166 0.263 0.257 0.212 0.072 0.196
(19) Ad Hoc Word Count -0.062 0.084 -0.055 0.069 -0.037 -0.157 -0.206 0.004 -0.358 -0.052
(20) Time 0.322 -0.294 -0.120 -0.210 -0.251 0.323 0.262 0.273 0.081 0.274
(21) Future Focus -0.033 0.101 0.080 -0.120 -0.049 0.017 0.039 0.084 0.019 0.049
(22) Discrepancy 0.310 -0.067 0.276 -0.222 -0.310 0.130 -0.034 0.057 -0.195 0.071
(23) Anxiety -0.034 0.165 -0.076 -0.093 -0.071 -0.084 -0.072 0.026 -0.250 0.105
(24) Negative Emotion -0.121 0.024 -0.123 0.001 -0.065 -0.039 -0.232 -0.042 -0.179 -0.038
(25) Swear -0.013 -0.107 -0.124 0.068 -0.093 0.151 0.021 0.021 0.181 -0.032

(11) (12) (13) (14) (15) (16) (17) (18) (19)

(11) Spec.: Group 1
(12) Spec.: Individual 0.420 1
(13) Spec.: Responsibility 0.602 0.456 1
(14) Spec.: Necessity 0.540 0.301 0.596 1
(15) Spec.: Awareness 0.625 0.419 0.582 0.525 1
(16) Meeting Duration -0.240 -0.289 -0.045 -0.143 0.195 1
(17) Post-Meeting Latency -0.171 -0.307 -0.030 -0.011 0.003 0.449 1
(18) Ad Hoc Frequency -0.097 -0.255 0.068 -0.082 0.095 0.413 0.044 1
(19) Ad Hoc Word Count -0.333 -0.038 -0.212 -0.092 -0.142 0.193 0.030 0.249 1
(20) Time -0.251 -0.417 -0.183 -0.189 -0.130 0.247 0.173 0.079 -0.189
(21) Future Focus -0.053 -0.163 0.065 0.117 0.076 0.114 0.042 -0.077 0.011
(22) Discrepancy -0.392 -0.250 -0.089 -0.071 -0.200 0.180 -0.019 0.258 0.233
(23) Anxiety -0.121 0.085 -0.054 -0.053 -0.045 -0.012 0.074 -0.096 0.269
(24) Negative Emotion -0.234 -0.199 -0.173 -0.095 -0.198 0.021 0.098 -0.068 0.202
(25) Swear -0.017 -0.182 -0.051 0.027 -0.067 -0.087 0.048 -0.110 -0.121

(20) (21) (22) (23) (24) (25)

(20) Time 1
(21) Future Focus 0.164 1
(22) Discrepancy -0.026 -0.017 1
(23) Anxiety -0.026 -0.066 0.069 1
(24) Negative Emotion -0.014 -0.133 0.030 0.502 1
(25) Swear -0.036 -0.123 -0.182 -0.140 0.297 1
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