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Pairs showed higher satisfaction
Balijepally, Software Lab experiment than developers working alone, but
Mahapatra, Pair ualit with students the quality produced by pairs and
Nerur, and . Dyad quatity, working on a the confidence of pair programmers
. programming satisfaction, .
Price confidence software did only surpass that of the second-
(2009) development task best member of a “nominal pair.”
Paired software designers had
higher task satisfaction than solo
Mangalaraj Quality of Lab experiment designers. The quality of the
, Nerur, Pair solution, task with software solution of paired members did only
Mahapatra, rodrammin Dyad completion professionals surmount the second-best member
and Price prog g time, task working on a of a nominal pair and the
(2014) satisfaction software design task  completion time was lower than any
member of a nominal pair.
Lf_ib experiment The legitimacy of the need for
Porter, with university ?
- - backup behavior affects the backup
Hollenbeck  Legitimacy students in a non- : o ;
behavior provided in teams. This
, llgen, of need, Backup software .
: . Team h effect is moderated by the
Ellis, West, personality behavior development . -
; . personality traits of backup
and Moon  dimensions context (teams of roviders and receivers
(2003) four in a combat P '
simulation)
Lab experiment
Backu with university Learning orientation has a positive
Learning P students in a non- effect on backup behavior, efficacy,
P . : behavior, task :
orter orientation, Team erformance software and commitment. Performance
(2005) performance Sfficac ' development orientation interacts with task
orientation Y, context (teams of performance to positively effect
commitment . .
four in a combat efficacy.
simulation)
Software
developers, Scrum
master, and product  The practice of pair programming
owners of 62 helps teams establish backup
Pair Team software behavior through contributing to
This Study . Team development teams  shared mental models. The negative
programming performance .
working on software  effect of task novelty on team
products in one of performance is attenuated by
the largest backup behavior.
enterprise software
firms worldwide
Notes:

The selection of studies in this table is not meant to be representative but illustrative. The studies by

Balijepally et al. (2009) and Mangalaraj et al. (2014) are, to our knowledge, the only empirical IS studies in top-tier
outlets focusing on performance effects of pair programming. The papers by Porter et al. (2003) and Porter (2005)
are examples for organizational behavior/social psychology studies on the antecedents of backup behavior in teams.
Other studied antecedents of backup behavior include team training (Fiscella, Mauksch, Bodenheimer, and Salas
2017; Shuffler, DiazGranados, and Salas 2011), and team composition and climate (Kozlowski and llgen 2006;
Smith-Jentsch, Kraiger, Cannon-Bowers, and Salas 2009). These studies are often lab experiments and rely on
teamwork simulations.



Related work includes the following three types of studies:
(1) The large body of literature reporting experimental studies on pair programming at the dyadic level (see e.g., Di
Bella, Fronza, Phaphoom, Sillitti, Succi, and Vlasenko 2013; Dyb4, Arisholm, Sjoberg, Hannay, and Shull 2007;
Hannay, Dyb4, Arisholm, and Sjgberg 2009; Vanhanen and Mantyla 2013).
(2) Quantitative studies on team-level performance effects of agile software development in general (Lee and Xia
2010; Maruping, Venkatesh, and Agarwal 2009). These studies either lump together several software development
practices, including pair programming, or studied agility as a capability as opposed to a behavior. Also, these studies
focused on direct and moderated performance effects of agile development and did not examine the mechanisms
through which these effects are carried.
(3) Studies reporting analytical modelling related to dyadic-level effects of pair programming (Dawande, Johar,
Kumar, and Mookerjee 2008).

We conceptualize backup behavior following Porter et al. (2003). Prior work suggests two different
conceptualizations of backup behavior. On the one hand, Marks, Mathieu, and Zaccaro (2001) conceptualize backup
behavior in a broader sense as “assisting team members to perform their task” (Marks et al. 2001, p. 367), which may
occur by providing a teammate feedback and coaching, assisting a teammate in carrying out actions, and completing
tasks for a teammate (Marks et al. 2001). On the other hand, Porter et al. (2003) provide a narrower definition of
backup behavior as “the discretionary provision of resources and task-related effort to another member of one’s team
that is intended to help that team member obtain the goals as defined by his or her role when it is apparent that the
team member is failing to reach those goals” (Porter et al. 2003, pp. 391-392). Thus, whereas Marks et al. (2001)
include feedback on a teammate’s (i.e., somebody else’s) work outcomes as a component of backup behavior, Porter
et al. (2003) focus on the actual resource provision and task-related effort, i.e., the teammate’s own constructive
contributions. Given our focus on task novelty, which implies that team members lack required capabilities and
processes, we follow Porter and others, and focus on backup behavior in the sense of supporting teammates with
task-related effort (Barnes, Hollenbeck, Wagner, DeRue, Nahrgang, and Schwind 2008; Burke, Stagl, Salas, Pierce,
and Kendall 2006; Porter, Gogus, and Yu 2010). Also, considering that software development teams often draw on a
broad set of capabilities (Faraj and Sproull 2000), we do not view backup behavior with a sole focus on overcoming
workload issues, and instead consider it more generally to apply to situations where a teammate is “unable to fulfill
his or her role,” and where those providing backup would have the “time, resources, and capacity to help their
teammates” (Rousseau, Aubé, and Savoie 2006, p. 554).



Table A2: Correlations

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Archlt_ectural 1.00

modularity

2. Backup -0.14 | 1.00

behavior

3. Daily 0.09 | -0.03 | 1.00

meetlngs

4. Number of

teams in the same | -0.27* | -0.03 | -0.22 1.00

project

S Pair 019 | 0.32% | -0.05 | -0.13 | 1.00

programming

6. Progr. language:

e 009 | 018 | -0.04 | 011 | 0.04 | 1.00

7. Progr. language: | 55 | o5 | 004 | -041 | 046 | 011 | 1.00

Java/JavaScript

8. Progr. language: -

Proprietary 014 | 007 | -0.12 | 0.07 | 023 | -020 || 100

9. Relational team | ) > | 5 354 | L9014 | -0.04 | 010 | 007 | 0.06 | -0.08 | 1.00

cohesion

10. Shared mental | 6 | 4% | 017 | 007 | 0.32% | 010 | 041 | -0.06 |0.37%*| 1.00

models

11. Task 009 | -002 |-0.29%| 0.06 | 0.09 | -0.16 | 0.04 | 0.04 | -0.05 | -0.21 | 1.00

novelty

12. Team 0.37%* | -0.03 | -008 | -020 | -0.03 | 000 | 022 | 004 |038*| 013 | -017 | 1.00
performance

13. Teammember | 11 | 08 | 003 | 000 | -007 | 014 | 021 | -002 | 0.01 | -010 | 024 | 012 | 1.00
turnover

;li‘;'eTeam 000 | 012 | 003 | 003 | -0.03 | 000 | 0.06 | 0.28* | 013 | 0.02 | 011 | 0.02 |0.40%

Notes: ** p<0.01, * p<0.05




Table A3: Simultaneous Equation Models Using 3SLS (n=62)

Pair programming

Shared mental models

Backup behavior

Task novelty

Backup behavior x task novelty
Daily meetings

Number of teams in the same
project

CIC++/C#
Java/JavaScript
Proprietary language
Relational team cohesion
Team member turnover
Team size

Architectural modularity

Constant

Chi2

1)
Pair
programming

-0.01
(0.02)
-0.01

(0.01)
0.00
(0.08)
0.03
(0.04)
-0.11
(0.06)
0.01
(0.02)
-0.03
(0.02)
0.01
(0.01)
-0.01
(0.01)
0.36
(0.23)

7.63

2
Shared
mental
models
4.47%*
(0.73)

0.01
(0.06)
0.03

(0.02)
0.16
(0.25)
0.03
(0.13)
0.47*
(0.19)
0.14
(0.08)
0.05
(0.08)
-0.03
(0.03)
-0.05
(0.06)
3.49%*
(0.73)

48.89**

©)

Backup
behavior

4.05%*
(1.20)
1.44%*
(0.36)

0.13
(0.07)
-0.00

(0.03)
-0.65*
(0.32)
-0.56%*
0.17)
0.25
(0.25)
-0.07
(0.11)
0.25%
(0.10)
-0.07
(0.04)

-3.05
(1.60)

112.01**

(4)

Team
performance

-2.73
(2.97)
0.46
(0.97)
-0.32
(0.41)
-0.22
(0.14)
0.62%*
(0.24)

0.58%*
(0.21)

0.47%*
(0.14)
-2.25
(4.28)

45.26**

Notes: Standard errors in parentheses; ** p<0.01, * p<0.05
As is usual in models based on a system of equations, we made some identifying assumptions
to estimate this model and to some extent we were assisted by results of our single-equation
models for the plausibility of these exclusion restrictions. Note that one of the limitations of
these system models is that they require imposing exclusion restrictions for identification
(Greene 2000). Nonetheless, the results of 3SLS model are broadly similar to the results

reported earlier.
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