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Exam
Closed-book exam on paper
Questions sampled from the question bank of top questions from 
voting. Question bank posted in advance.

Roughly 1/4 Easy questions, 1/4 Medium questions, 1/4 Hard questions…
And 1/4 staff-written questions

Study groups OK, but no collaboration on or sharing  
notes or answers
Details on the website
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Last time
Shifting from simple wisdom-of-the-crowd tasks 
requires much more than just a scaling up of ambition: 
it requires designing for interdependence.
Peer production — the term encompassing shared 
open work (e.g., Wikipedia, open source) is one 
powerful method for volunteer coordination. 
Workflows and algorithms offer another approach. 
Both have their issues.
Aiming higher means we will need to solve issues of 
convergence and coordinated adapatation.



Which team is more effective?

Colocated team Distributed team
has: Zoom, Slack, Trello, 
Dropbox, GitHub, Asana, 
Google Docs, Jira

has: a room

2:1 more effective
[Olson and Olson
2000; Espinosa 
2011; Björn 2014; 
Hu et al. 2022]

Why? And what
can we do about it?



How can we work together?
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How can we work together?
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The Mutual Knowledge Problem and Its 
Consequences for Dispersed Collaboration 

Catherine Durnell Cramton 
School of Management, George Mason University, Mail Stop SF5, Fairfax, Virginia 22030-4444 

ccramton @som.gmu.edu 

Abstract 
This paper proposes that maintaining "mutual knowledge" is a 
central problem of geographically dispersed collaboration and 
traces the consequences of failure to do so. It presents a model 
of these processes which is grounded in study of thirteen geo- 
graphically dispersed teams. Five types of problems constitut- 
ing failures of mutual knowledge are identified: failure to com- 
municate and retain contextual information, unevenly distributed 
information, difficulty communicating and understanding the 
salience of information, differences in speed of access to infor- 
mation, and difficulty interpreting the meaning of silence. The 
frequency of occurrence and severity of each problem in the 
teams are analyzed. Attribution theory, the concept of cognitive 
load, and feedback dynamics are harnessed to explain how dis- 
persed partners are likely to interpret failures of mutual knowl- 
edge and the consequences of these interpretations for the integrity 
of the effort. In particular, it is suggested that unrecognized 
differences in the situations, contexts, and constraints of dis- 
persed collaborators constitute "hidden profiles" that can in- 
crease the likelihood of dispositional rather than situational 
attribution, with consequences for cohesion and learning. Mod- 
erators and accelerators of these dynamics are identified, and 
implications for both dispersed and collocated collaboration are 
discussed. 
(Dispersed Collaboration; Dispersed Teams; Distributed Work; Virtual 
Teams; Mutual Knowledge; Information Exchange; Information Sharing; 
Shared Understanding; Attribution; Proximity; Conmputer-Mediated Conm- 
munication; Systems Dyn1amics; Cognitive Load) 

The organization of group work and the means of com- 
munication to support it are changing. Developments in 
communication and collaborative technologies have 
made it feasible for groups to work together despite 
physical dispersion of members. Organizations have been 
quick to experiment with geographically dispersed work 
teams to take advantage of interorganizational and inter- 
national opportunities and maximize the use of scarce re- 
sources. This is likely to be an increasingly prevalent and 
important form of work in the years ahead (Arthur and 

Rousseau 1996, Boudreau et al. 1998, DeSanctis and 
Poole 1997, Handy 1995, Kemske 1998, O'Hara- 
Devereaux and Johansen 1994, Townsend et al. 1998). 

Geographically dispersed teams are groups of people 
with a common purpose who carry out interdependent 
tasks across locations and time, using technology to com- 
municate much more than they use face-to-face meetings 
(adapted from Lipnack and Stamps 1997, and Maznevski 
and Chudoba 2000). The use of such teams has outpaced 
our understanding of their dynamics, and inexplicable 
problems have been noted. In a field description of dis- 
persed collaboration, Armstrong and Cole (1995, p. 187) 
observe these puzzles: "A decision made in one country 
elicits an unexpected reaction from team members in an- 
other country . . . Conflicts escalate strangely between 
distributed groups, resisting reason. Group members at 
sites separated by even a few kilometers begin to talk in 
the language of 'us and them'." 

This paper utilizes the communications literature on 
"mutual knowledge" to explore challenges of communi- 
cation and collaboration under dispersed and technology- 
mediated conditions. Mutual knowledge is knowledge 
that the communicating parties share in common and 
know they share (Krauss and Fussell 1990). In the work 
of communication theorist Herbert Clark and his associ- 
ates, mutual knowledge is referred to more broadly as 
"common ground," and considered integral to the coor- 
dination of actions (Clark 1996, Clark and Carlson 1982, 
Clark and Marshall 1981). But members of dispersed 
teams do not stand on common ground. Indeed, the usage 
"common ground" suggests how deeply engrained physi- 
cal copresence and shared physical setting may be to es- 
tablishing shared understanding and affiliation. In 1990, 
Krauss and Fussell raised the question of how the use of 
new communications technologies to support cooperative 
work would interact with the problem of establishing mu- 
tual knowledge. This paper takes up that question and 
adds to it two additional ones: "How does geographic 
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COORDINATION NEGLECT: HOW LAY 
THEORIES OF ORGANIZING 
COMPLICATE COORDINATION IN 
ORGANIZATIONS 

Chip Heath and Nancy Staudenmayer 

ABSTRACT 
We argue that organizations often fail to organize effectively because 
individuals have lay theories about organizing that lead to coordination 
neglect, We unpack the notion of coordination neglect and describe 
specific cognitive phenomena that underlie it. To solve the coordination 
problem, organizations must divide a task and then integrate the 
components. Individuals display shortcomings that may create problems 
at both stages. First, lay theories often focus more on division of labor 
than on integration. We discuss evidence that individuals display partition 
focus (i.e. they focus on partitioning the task more than on integration) 
and component focus (i.e. they tend to focus on single components of a 
tightly interrelated set of capabilities, particularly by investing to create 
highly specialized components). Second, when individuals attempt to 
integrate components of a task, they often fail to use a key mechanism for 
integration: ongoing communication. Individuals exhibit inadequate 
communication because the 'curse of knowledge' makes it difficult to take 
the perspective of another and communicate effectively. More importantly, 
because specialists find it especially difficult to communicate with 
specialists in other areas, the general problem of communication will 
often be compounded by insufficient translation. 
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Out of Sight, Out of Sync: Understanding 
Conflict in Distributed Teams 

Pamela J. Hinds * Diane E. Bailey 
Center for Work, Technology and Organization, Department of Management Science and Engineering, 

Stanford University, Stanford, California 94305-4026 
phinds@stanford.edu * debailey@stanford.edu 

Abstract 
The bulk of our understanding of teams is based on traditional 
teams in which all members are collocated and communicate 
face to face. However, geographically distributed teams, whose 
members are not collocated and must often communicate via 
technology, are growing in prevalence. Studies from the field 
are beginning to suggest that geographically distributed teams 
operate differently and experience different outcomes than tra- 
ditional teams. For example, empirical studies suggest that 
distributed teams experience high levels of conflict. These 
empirical studies offer rich and valuable descriptions of this 
conflict, but they do not systematically identify the mecha- 
nisms by which conflict is engendered in distributed teams. 
In this paper, we develop a theory-based explanation of how 
geographical distribution provokes team-level conflict. We do 
so by considering the two characteristics that distinguish dis- 
tributed teams from traditional ones: Namely, we examine 
how being distant from one's team members and relying on 
technology to mediate communication and collaborative work 
impacts team members. Our analysis identifies antecedents to 
conflict that are unique to distributed teams. We predict that 
conflict of all types (task, affective, and process) will be detri- 
mental to the performance of distributed teams, a result that is 
contrary to much research on traditional teams. We also inves- 
tigate conflict as a dynamic process to determine how teams 
might mitigate these negative impacts over time. 
(Distributed Work; Distributed Teams; Virtual Teams; Conflict) 

In response to a variety of factors that characterize 
the modem economy-including the global expansion 
of the marketplace and the businesses that serve it, the 
rise in mergers and acquisitions, and heightened compet- 
itive pressures to reduce the time to develop products- 
organizations increasingly are assembling teams whose 
members are drawn from sites far and near. Geograph- 
ically distributed teams face a number of unique chal- 
lenges, including being coached from a distance, coping 
with the cost and stress of frequent travel, and dealing 
with repeated delays (Armstrong and Cole 2002). Many 

scholars and practitioners have noted and expressed con- 
cern about one such challenge facing these teams: the 
prevalence and severity of conflict. Justifying their con- 
cern, reports from the field indicate that conflict is dis- 
ruptive to performance in distributed teams. 

Field studies further indicate that geographically dis- 
tributed teams may experience conflict as a result of 
two factors: The distance that separates team members 
and their reliance on technology to communicate and 
work with one another. Distance and technology media- 
tion have gone unexplored in existing models of conflict 
and performance in teams because their authors, for the 
most part, assumed that team members were collocated 
and communicating face to face. As a result, whether 
these two factors spur new antecedents of conflict is not 
known, nor is it clear how conflict in distributed teams 
might be reduced. In this paper, we consider the possi- 
bility that distance and technology mediation give rise 
to conflict in distributed teams. We also examine how 
conflict might manifest itself over time as members of 
distributed teams learn how to work and communicate 
across distances and use technology more effectively. 

Geographically distributed teams, whose members 
reside in different cities, countries, or continents, share 
a number of properties commonly associated with tra- 
ditionally conceived teams. Namely, they are groups 
of individuals that work together interdependently to 
accomplish a task, constitute distinct social entities, and 
jointly manage their team boundaries (Cohen and Bailey 
1997, Hackman 1987). 

Recent studies demonstrate the kinds of problems that 
arise uniquely in the case of distributed teams and that 
render questionable the comprehensiveness of past mod- 
els of group conflict and performance. For example, 
Armstrong and Cole (2002) reported that conflicts in 
geographically distributed teams went unidentified and 
unaddressed longer than conflicts in collocated teams. 
Beyond such empirical evidence, however, there is no 
comprehensive theory-driven prediction and explanation 
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Commentary Some unintended consequences of
job design

GARY JOHNS*

Department of Management, John Molson School of Business, Concordia University, Canada

By intent or default, all jobs have a design that constitutes a context for their incumbents, and that
design is embedded in a larger work context. The purpose of this article is to examine the unintended
and sometimes negative consequences of job designs and their related contexts. Several themes will
emerge in what follows. First, the larger context in which jobs are embedded can either shape or
countervail intended job design effects. Second, many job characteristics have a paradoxical double-
edged quality. For example, the same autonomy that leads some academics to produce creative
scientific breakthroughs enables others to produce crackpot ideas in the name of academic freedom.
Third, the question Job design for what purpose? is important to answer. Thus, job designs that support
high in-role performance might not support creativity or learning or citizenship or ethical behavior or
employee health. Finally, the identity of job incumbents is an important but seldom examined factor in
the consequences of job design.

The Fragility of Meaningfulness

In a comprehensive test of the Job Characteristics Model, Johns, Xie, and Fang (1992) found that
experienced meaningfulness was a particularly robust mediator of the connection between all core job
characteristics and work outcomes, a finding subsequently confirmed in a meta-analysis by Humphrey,
Nahrgang, and Morgeson (2007). Given the potent affective and motivational properties of
meaningfulness, it should play a key role in the design of jobs. However, research has shown that the
contextual cues that stimulate meaningfulness can be rather subtle, and thus overlooked, that other
aspects of job design or job context can damage inherent meaningfulness, and that people can extract
meaningfulness from cues rather far removed from the intended design of the job.

On the surface, soliciting scholarship money for deserving students or detecting cancer would seem
to be inherently meaningful tasks. However, as Grant and Parker (2009) imply, such jobs, as designed,
often inadvertently isolate incumbents from beneficiaries in a way that attenuates empathy and
motivation to help. Thus, in a field experiment, Grant and colleagues (Grant, Campbell, Chen, Cottone,
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The team scaling fallacy: Underestimating the declining efficiency of larger teams
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a b s t r a c t

The competitive survival of many organizations depends on delivering projects on time and on budget.
These firms face decisions concerning how to scale the size of work teams. Larger teams can usually com-
plete tasks more quickly, but the advantages associated with adding workers are often accompanied by
various disadvantages (such as the increased burden of coordinating efforts). We note several reasons
why managers may focus on process gains when they envision the consequences of making a team larger,
and why they may underestimate or underweight process losses. We document a phenomenon that we
term the team scaling fallacy—as team size increases, people increasingly underestimate the number of
labor hours required to complete projects. Using data from two laboratory experiments, and archival data
from projects executed at a software company, we find persistent evidence of the team scaling fallacy and
explore a reason for its occurrence.

! 2012 Elsevier Inc. All rights reserved.

Introduction

Across a wide range of industries and functions, from construc-
tion to consulting and from healthcare to new product develop-
ment, work is delivered to customers in the form of projects
completed by teams (Edmondson & Nembhard, 2009; Ilgen, Hol-
lenbeck, Johnson, & Jundt, 2005). Organizations turn to teams for
many reasons, one of which is the increased speed with which pro-
jects can be completed when work is divided among many people.
Organizations also rely increasingly on teams because knowledge
is evolving so rapidly that in many settings, no single person has
the depth of knowledge required to adequately serve customer
needs. Teams also allow for specialization of member roles through
the division of labor and can increase the knowledge resources
available both within a team and through members’ external con-
nections (Haleblian & Finkelstein, 1993; Moreland, Levine, & Wing-
ert, 1996; Reagans & Zuckerman, 2001).

In many project-based organizations that rely on teams, an
important key to competitive success is accurately estimating
and adhering to project budgets and deadlines. For a business
that delivers projects to customers, missing promised budget
and deadline estimates can tarnish a previously good reputation
with patrons, resulting in lost business. Such errors in forecast-
ing may also turn projects that should have generated profits
into money-losing ventures (Heskett, Sasser, & Schlesinger,

1997; Wheelwright & Clark, 1992). Despite the importance of
meeting deadlines and correctly estimating costs, industry statis-
tics suggest that many project-based organizations struggle with
these activities. For example, studies in the construction, health-
care, aerospace, and information technology industries have
found that anywhere from 33% to 88% of projects are delivered
late and over budget (Knight, 2011; Standish, 2009; Watson,
2008).

One possible explanation for these budget and deadline over-
runs is that process challenges arise when people work together,
yet estimators do not properly account for them. Research on
teams has shown that although increasing a team’s size provides
the potential for many benefits (e.g., through increased specializa-
tion and expanded knowledge networks), the team’s actual produc-
tivity may suffer due to process losses (Levine & Moreland, 1998;
Steiner, 1972). Increasing a team’s size can hamper its coordina-
tion, diminish its members’ motivation, and increase conflict
among team members (Hare, 1952; Ingham, Levinger, Graves, &
Peckham, 1974; Moreland et al., 1996). An interesting question is
whether estimators are sufficiently sensitive to these problems.
In this paper, we investigate whether estimators exhibit a bias that
we term the team scaling fallacy—a tendency to increasingly under-
estimate task completion time as team size grows. We confirm the
hypothesis that the team scaling fallacy plagues estimators in both
the laboratory and the field. We also identify and test an important
driver of this phenomenon: the tendency to focus too much on the
process gains associated with increasing team size, relative to the
process losses.
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Team Familiarity, Role 
Experience, and 
Performance: Evidence from 
Indian Software Services 
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The Influence of Shared Mental Models on Team Process and Performance 

John E. Mathieu 
Pennsylvania State University 

Gerald F. Goodwin 
Pennsylvania State University 

Tonia S. Heffner 
University of Tennessee at Chattanooga 

E d u a r d o  S a l a s  a n d  J a n i s  A .  C a n n o n - B o w e r s  
Naval Air Warfare Center 

The influence of teammates' shared mental models on team processes and performance was tested 
using 56 undergraduate dyads who "flew" a series of missions on a personal-computer-based flight- 
combat simulation. The authors both conceptually and empirically distinguished between teammates' 
task- and team-based mental models and indexed their convergence or "sharedness" using individually 
completed paired-comparisons matrices analyzed using a network-based algorithm. The results illustrated 
that both shared-team- and task-based mental models related positively to subsequent team process and 
performance. Furthermore, team processes fully mediated the relationship between mental model 
convergence and team effectiveness. Results are discussed in terms of the role of shared cognitions in 
team effectiveness and the applicability of different interventions designed to achieve such convergence. 

Increased technology has contributed to the complexity of many 
tasks performed in the workplace, making it difficult for employ- 
ees to complete their work independently. In response to the 
technological advances, many organizations have adopted a team 
approach to work. Teams are viewed as being more suitable for 
complex tasks because they allow members to share the workload, 
monitor the work behaviors of  other members, and develop and 
contribute expertise on subtasks. An abundance of research has 
been conducted on the factors that contribute to high team perfor- 
mance (for reviews, see Gist, Locke, & Taylor, 1987; Salas, 
Dickinson, Converse, & Tannenbaum, 1992). One variable that 
has recently received much theoretical attention concerns the in- 
fluence of team members'  mental models on team-related pro- 
cesses and behaviors (Klimoski & Mohammed, 1994; Kraiger & 
Wenzel, 1997; Rentsch, Heffner, & Duffy, 1994; Stout, Salas, & 
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ment of Psychology, University of Tennessee at Chattanooga; Eduardo 
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Kraiger, 1996). The present research was designed to empirically 
examine the impact that teammates' mental models have on team 
process and performance in a dynamic and exciting laboratory 
flight simulation. 

A team can be defined as "a distinguishable set of  two or more 
people who interact, dynamically, interdependently, and adap- 
tively toward a common and valued goal/objective/mission, who 
have each been assigned specific roles or functions to perform, and 
who have a limited life-span of membership" (Salas et al., 1992, p. 
4). Research has identified numerous factors that affect teams and 
has offered several models of team functioning (Guzzo & Dickson, 
1996). Although these different models vary in details, they all 
share an input-process-outcome (I-P-O) framework. Inputs to 
such models are conditions that exist prior to a performance 
episode and may include member, team, and organizational char- 
acteristics. Performance episodes are defined as distinguishable 
periods of time over which performance accrues and feedback is 
available. Processes describe how team inputs are transformed into 
outputs, Outcomes are results and by-products of team activity that 
are valued by one or more constituencies. Hackman (1990) iden- 
tified three primary types of outcomes: (a) performance-including 
quality and quantity, (b) team longevity, and (c) members' affec- 
five reactions. Although we recognize the importance of all three 
types, for our purposes we will concentrate on performance 
outcomes. 

Empirical examinations of  I-P-O models have demonstrated 
their utility (e.g., Campion, Medsker, & Higgs, 1993; Gladstein, 
1984; Guzzo & Dickson, 1996). However, the large number of 
factors that influence outcomes has prohibited a comprehensive 
examination of the model. Many variables that have been proposed 
to influence team processes and thereby team performance have 
yet to receive much empirical examination. Included among these 
are members' knowledge and its organizational structure. This 
oversight has occurred despite acknowledgement of  the impor- 
tance of knowledge organization for individual and team perfor- 
mance (Cannon-Bowers & Salas, 1990; Cannon-Bowers, Salas, & 

	  

Who’s in Charge Here?  How Team Authority Structure Shapes Team Leadership  

 

Ruth Wageman 
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While teams accomplish much of the work in modern organizations (Hills, 2007; Kozlowski 

& Bell, 2003; Lawler, Mohrman, & Ledford, 1995), the meaning of team leadership remains 

elusive.  Two factors contribute to this ambiguity.  First, team leadership encompasses a wide 

variety of activities; it can mean everything from deciding to form a team in the first place to 

exhorting members to exert more effort (Burke et al., 2006; Fleishman et al., 1991; Hackman & 

Walton, 1986; Morgeson et al., 2010; Zaccaro, Rittman, & Marks, 2001).  Second, team 

leadership can be enacted by multiple people; indeed, it would be a tall order for any one 

individual to provide all the leadership necessary for a well-functioning team.  Because team 

leadership involves a wide variety of behaviors enacted by multiple people, many scholars and 

practitioners have embraced a functional view of team leadership (McGrath, 1962, p. 5), in 

which team leadership is defined as “to do, or get done, whatever is not being adequately 

handled for group needs” (Ginnett, 1993; Wageman & Hackman 2009).  

Some scholars have attempted to specify the key leadership functions that promote team 

effectiveness.  Specifically, Hackman and Wageman (2005) posited that team effectiveness is a 

joint function of three performance processes: (a) the level of effort group members collectively 



How might computing augment us 
in working together?
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What tools do we use?
Others?

What design 
patterns make 

them successful?
[2min]



In 2014, over a million people on Twitch played Pokémon Red by 
typing commands into chat. They beat the game in 16 days. 
Because the game was turn-based and included voting between 
“Anarchy” and “Democracy” modes, the crowd could self-organize 

0.5% extra credit 
for examples 
relevant to recent 
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lectures. Submit on 
Ed under the “Extra 
Credit” category

Attendance

“Crowdsourcing” example submitted by Steven Le



Today
How do we design tools for effective remote collaboration?
Topics

Beyond being there
Social translucence
Grudin’s paradox
Remote work
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Beyond being there



Goal: being there
Our main goal is to increase fidelity: to try and 
make the channel have increased richness, 
allowing for more and more social cues. [Daft 
and Lengel 1986]

Let’s make Zoom and FaceTime have lower 
delays, higher resolution, and 3D VR or AR scenes
Let’s make coding collaboration tools as effective 
as if we were pair programming
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Beyond being there  
[Hollan and Stornetta 1992]

“Being there” is the wrong goal.
We will never fully recreate the face-to-face experience. There are 
too many subtle cues for us to fully model or recreate them, even 
with hypothetical future technology.

Network lag, immersion and comfort issues in VR, lack of 
shared physical context, …
So, stop trying.
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Beyond being there  
[Hollan and Stornetta 1992]

Instead of tilting at windmills to design experiences that are as good 
as being there, design for beyond being there: experiences that 
could never have been created face-to-face.

How could remote video bring you closer in ways that face-to-face 
collaboration never could?
How could online coordination tools help us be more effective planners 
than we ever could with whiteboards and gantt charts?
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Examples
Skype translating between languages in real-time and producing 
foreign language speech in your own voice
Tools that help teams quickly identify if they should be flat or 
hierarchical, encouraging or critical, and enforcing equal turn-taking 
[Zhou, Valentine and Bernstein 2018]
Finding just the right person to answer the hard question you are 
facing, immediately [McDonald and Ackerman 2000]

16

What are some collaborative superpowers you have or could have?



Social translucence



Awareness [Dourish and Bellotti 1992]

Design must allow people to understand each others’ state and 
coordinate accordingly, to coordinate interdependencies.
This goal is typically achieved through the design pattern of 
awareness: visualization of others’ activities.

18

Google Docs

SlackMessaging apps

GitHub



But awareness can go too far
You don’t want collaborators to know everything…

Whether you’re working at every moment
Draft emails you wrote when you were angry but didn’t send
Dumb bugs that you introduced into your code but fixed quickly before 
you made a git commit

So how do we walk this line?
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Social translucence 
[Erickson and Kellogg 2000]

Aim for socially translucent systems: give enough information to let 
natural social cues take over.
Opaque systems: 
no information

Transparent systems: 
total information

Solid door 
to a trafficked
stairwell

Less 
transparency

More 
transparency

Glass door 
to a trafficked
stairwell

❤

Door-in-the- 
face situation

Everybody feels 
awkward



Social translucence 
[Erickson and Kellogg 2000]

Aim for socially translucent systems: give enough information to let 
natural social cues take over.
Opaque systems: 
no information

Transparent systems: 
total information

Translucent 
systems

Windowed 
door

Solid door 
to a trafficked
stairwell

Glass door 
to a trafficked
stairwell

Door-in-the- 
face situation

Everybody feels 
awkward

Social cues 
prevail

❤



Social translucence: example 
[Erickson and Kellogg 2000]

Aim for socially translucent systems: give enough information to let 
natural social cues take over.
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Opaque systems: 
no information
Code isn’t pushed yet…

Transparent systems: 
total informationLess 

transparency

More 
transparency

Michael Bernstein is editing 
importantfile.py. He’s typing 
I am stupid I am stupid I am 
stupid I am stupid over and 
over into his code editor.



Aim for socially translucent systems: give enough information to let 
natural social cues take over.
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Translucent 
systems
Michael is working 
on importantfile.py

Opaque systems: 
no information
Code isn’t pushed yet…

Transparent systems: 
total information

Social translucence: example 
[Erickson and Kellogg 2000]

Michael Bernstein is editing 
importantfile.py. He’s typing 
I am stupid I am stupid I am 
stupid I am stupid over and 
over into his code editor.



Social translucence 
[Erickson and Kellogg 2000]

Two requirements for social translucence:
1) Awareness: others’ activity can be seen — to an extent
2) Accountability: others know that their activity can be seen

If done correctly, social translucence supports interdependent work 
while maintaining plausible deniability when necessary.

If there’s no plausible deniability in the system, people will abandon it.
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Too transparent

25

Google Wave: 
Imagine if the 
person 
receiving your 
email could 
see all your 
drafts as you 
compose 
them, as if the 
email thread 
were a 
Google Doc



Grudin’s paradox



Why do so many collaborative 
software systems get abandoned?
Dead wikis and documentation at work
Calendars not reflecting actual person or room availability
“Oh, I don’t use that. Just send me a text instead.”
…even though these systems may even provide social translucence 
and go beyond being there.
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Grudin’s paradox [Grudin 1994]
The socio-technical system may be benefiting everyone except the 
people who are expected to create the information that powers it.

What is in the product manager’s interests may not be in the team 
members’ interests. [Halverson and Ackerman 2003]

Examples:
The manager wants everybody’s calendars to be up-to-date…but the 
programmers don’t care, and just want to work on the project.
We want an API to be documented and kept up-to-date, but the people 
who write and actively use the software don’t need the documentation.
Being on Slack is distracting for the people who need to be reached 28



Grudin’s paradox [Grudin 1994]

When a system falls prey to Grudin’s paradox, it gets abandoned or 
circumvented.
How to avoid this? The system needs to provide benefit to all users, 
not asymmetric benefits.
…And not just perfunctory benefit — enough benefit to justify the 
work and distraction that using the system might entail.
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Hate ‘em, then love ‘em
Irene Greif, who founded the field — and was the first 
woman to earn a PhD in CS from MIT — spent much of 
her career in industry research labs working on 
collaboration tools.

30

She notes that with each new generation of collaboration 
technology, companies are extremely wary: all they can see are the 
risks and the lawsuits. Even with something as simple as voicemail!
Collaboration benefits are much harder to quantify and put into 
dollar amounts, to balance against the risk. Only later do companies 
see the value and buy in.



So where are we going?
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Meta 
Horizon 
Workrooms: 
VR remote 
conversations

Using today’s 
concepts: will 
this succeed?
[1min]



So where are we going?
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Beam: robot 
telepresence 
robot

Using today’s 
concepts: will 
this succeed?
[1min]



Remote work



Back to the remote team…

Colocated team Distributed team
has: Zoom, Slack, Trello, 
Dropbox, GitHub, Asana, 
Google Docs, Jira

has: a room

2:1 more effective
[Olson and Olson
2000; Espinosa 
2011; Björn 2014; 
Hu et al. 2022]

Why? Under what 
conditions?



Remote work
Remote work does not harm individual execution outcomes

Productivity outcomes go up or at least stay flat [Bloom et al. 2015; 
Bloom et al. 2024], possibly due to 40% of saved commute time being 
redirected to work [Aksoy et al. 2023]

Remote work harms creative and social outcomes
Firm-wide remote work makes collaboration networks more static and 
siloed [Yang et al. 2021], makes it less likely that teams find solutions to 
hidden profile tasks [Javalagi et al. 2023], reduces the creativity of ideas 
generated [Brucks and Levav 2022], and is associated with fewer 
breakthrough ideas [Lin, Frey, and Wu 2023]
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Yes, even today.
Even as improved remote 
work tools have made 
collaboration smoother within 
teams, they paradoxically make 
coordination worse across 
teams [Hu et al. 2022]
Example: what if this course 
forced everyone to use the 
same Slack/GroupMe/iMessage 
platform for your projects?
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A word on your own teams
A reminder, given today’s topic: effective teamwork requires 
planning, effort, and maintenance. 
To wit:

Have you had a normsetting conversation yet?
If something is going wrong, have you already talked to the teammate to 
try and make a plan, rather than being nice while simmering in hatred?

Ultimately, grade will be impacted by whether everyone feels that all 
team members have contributed equally. Make sure you, and 
everyone else, have that opportunity.
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Summary
Group and team collaboration lead to a distinct set of design 
constraints and affordances.
Aiming just to replicate the experience of being there is quixotic; 
better to aim for beyond being there by looking for affordances 
unique to the digital realm.
Social translucence is a general principle for designing these systems 
with awareness and accountability.
If incentives are misaligned, these systems will get abandoned.
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