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Three types of team planning processes differing in terms of timing and adap-
tation capacity are investigated. Deliberate planning and contingency planning
occur during team transition phases; deliberate planning specifies a primary
course of action whereas contingency planning specifies backup plans.
Reactive adjustment is planning that occurs during the action phase when
teams adapt plans to account for evolving task conditions. The current study
uses data from a scavenger hunt game involving a total of 38 teams randomly
assigned to preplanning or control conditions. While instructing teams to plan
increased deliberate planning, it does not increase the adaptation-enabling
processes of contingency planning and reactive adjustment. Team effective-
ness is determined most strongly by reactive adjustment, then by contingency
planning, and least so by deliberate planning.

Keywords: deliberate planning; contingency planning; reactive strategy
adjustment; team effectiveness

arious groups operating in the city of New Orleans and state of
Louisiana had extensive disaster response plans in advance of hurri-

cane Katrina’s landfall. Their plans were not nearly adequate enough to
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handle a levee breach, which would ultimately flood the city. Task Force
Ranger’s plan to capture key insurgents in the 1993 Battle of Mogadishu
quickly proved that it was based on faulty assumptions; for example, that
rocket-propelled grenades (RPGs) could not be configured to shoot down
helicopters. Planning is an essential process whenever a collection of indi-
viduals is required to coordinate effort to accomplish tasks more complex and
challenging than could be individually tackled. Yet the processes that under-
lie successful planning in teams are not well understood. The current investi-
gation explores three types of team planning process differing in terms of
timing (i.e., when in a team task episode they are used) and adaptability (i.e.,
the extent to which the plan enables the team to adapt to new information and
changing circumstances), in an effort to better understand how team planning
processes impact team coordination and task performance.

This research addresses calls for more in-depth exploration of team
processes, particularly with regard to the phases of team performance episodes
within which those processes occur (LePine, Piccolo, Jackson, Mathieu, &
Saul, in press; Marks, Mathieu, & Zaccaro, 2001; Weingart, 1997). The cur-
rent study explores the effects of three distinct types of team planning
process posited by Marks et al. (2001) as uniquely important aspects of
team planning, but whose effects have yet to be examined.

Prior investigations of planning have found that teams generally do not
plan on their own (Hackman, Brousseau, & Weiss, 1976; Weingart, 1992),
and that when they do plan, performance is affected by the overall quality
of the plan (Smith, Locke, & Barry, 1990), the timing of the planning such
that in-process planning is more predictive of performance than is up-front
planning (Weingart, 1992), and what teams plan about (Weingart, 1992;
Weingart & Weldon, 1991; Weldon, Jehn, & Pradhan, 1991). Most prior
work on team planning has examined planning as an explanatory mecha-
nism of the group goal effect (e.g., Smith et al., 1990; Weingart, 1992;
Weingart & Weldon, 1991). However, as small group and team researchers
work to more fully understand how teams operate, team processes have
taken on a central role. Processes offer specific verbal and behavioral expla-
nations for observed input—output relations thereby enhancing our under-
standing of what prompts effective team performance.

With regard to planning, Marks et al.’s (2001) team process taxonomy
distinguishes three types of strategy formulation and planning: deliberate,
contingency, and reactive planning. The taxonomy distinguishes up-front
deliberate planning from planning that, either a priori or ad hoc, recognizes
the deficiency in a plan and adapts accordingly. As teams are often utilized
for their adaptive capacity (Kozlowski & Ilgen, 2007), this distinction in
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planning processes is timely and meaningful in enabling a more fine-
grained understanding of the types of planning teams need to engage in to
be successful. The current study takes a first look at these three types of
planning process, measured when they are theoretically proposed to be exe-
cuted, and links them to coordination and performance. In doing so, we test
Marks et al.’s prediction that these are three distinct types of planning, each
predictive of team effectiveness.

Team Planning Process

In teams, the term process refers to the specific mechanisms through
which a team transforms its inputs into outcomes (Marks et al., 2001).
Planning is a quintessential teamwork process, as it describes the manner in
which a team organizes its work. Team planning process involves cognitive
and verbal elements (Hayes-Roth & Hayes-Roth, 1979; Nutt, 1984)
whereby team members jointly conceptualize and understand the various
components of their task, its purpose and meaning to the team, and how
best to proceed with accomplishing the task (Locke, Durham, Poon, &
Weldon, 1997; Stout, Cannon-Bowers, Salas, & Milanovich, 1999).

Two aspects of the episodic view of team processes proffered by Marks
et al. (2001) are particularly insightful to understanding team planning
process. First, the episodic view employs the notion of a performance
episode to define the role of both time and task demands. Team perfor-
mance episodes are “distinguishable periods of time over which perfor-
mance accrues and feedback becomes available” (Marks et al., 2001, p. 359).
Performance episodes consist of two recurring phases: transition and
action. Transition phases are periods of downtime where team members can
reflect upon past events and prospect future events. Action phases are peri-
ods of task engagement. Thus, it is useful to examine when in a team’s task
cycle planning processes are needed.

This temporal theme builds on similar distinctions drawn in prior inves-
tigations of team planning. For example, Weingart (1992) differentiated
planning that occurred prior to working on the task (i.e., preplanning) from
planning that occurred during task accomplishment (i.e., in-process plan-
ning). Similarly, Gevers, van Eerde, and Rutte (2001) compared planning
that occurred during the orientation and task execution phases. These stud-
ies support the idea that team planning occurs both in advance of and dur-
ing task accomplishment, though an open question is what particular types
of planning activities, or processes, do teams utilize during each phase?
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The second notable aspect of Marks and colleagues’ (2001) episodic
view is the specification of the particular types of processes most needed
during each team phase. Marks et al. identified three types of planning
process: deliberate, contingency, and reactive. Deliberate planning occurs
when team members develop and communicate a primary course of action.
Contingency planning specifies in advance a backup plan that the team will
follow if needed. Reactive strategy adjustment occurs when teams modify
their initial plans because of feedback or changes in the performance envi-
ronment. Marks et al. submitted that deliberate and contingency planning
are utilized during team transition phases whereas reactive strategy adjust-
ment occurs during the action phase, invoking a transitory subepisode when
the team recognizes the need to change primary plans based on evolving
task circumstances.

This suggests a new distinction in the team planning arena: adaptation
capacity. These three types of planning process not only differ in terms of
their temporal suitability to team task episodes but also in their utility in
enabling team adaptation. Unlike deliberate planning, which specifies a pri-
mary course of action, contingency and reactive planning require teams to
anticipate and recognize the inadequacy of their formal plans. Contingency
planning is similar to deliberate planning in that both are enacted up front.
However, past work examining preplanning has not distinguished preplan-
ning aimed at setting up a plan of action from preplanning aimed at
enabling the team to adjust appropriately if and when the primary plan fails.

The current study extends the team planning literature in two key ways.
First, we experimentally manipulate preplanning (analogous to the overall
amount of team planning) to examine its effects on the types of team plan-
ning processes used (i.e., deliberate, contingency, and reactive) and team
performance. Second, we delve deeper into the quality component of team
planning by distinguishing three types of team planning processes to exam-
ine their effects on team coordination and performance. Figure 1 presents
an overview of the key relations examined in this study.

According to Hackman and Morris (1975) and Weingart (1992), pre-
planning is strategic activity that occurs before and independent of actual
task performance. As preplanning is inclusive of all planning activity that
commences during a team’s transition phase, we expect it to relate to the
quality of both deliberate and contingency planning processes, which are
enacted during team transition phases. Preplanning activity occurs prior to
teams working on their task and ought to translate into both the specifica-
tion of initial, up-front plans (deliberate planning), and a priori specifica-
tion of what the team will do should the primary plan fail (contingency
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Figure 1
Summary of Proposed Relationships Among Team Planning
Processes, Coordination, and Performance
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planning). On the other hand, reactive planning occurs later, during the
team action phase; thus, we would not expect reactive planning to be
directly affected by preplanning.

Hypothesis 1: Teams who engage in more preplanning will utilize more
deliberate planning (Hla) and contingency planning (H1b) planning
processes than teams who engage in less preplanning.

According to the recurring phase model (Marks et al., 2001), team tran-
sition process enables team action process. Thus, actions like goal setting
and planning that occur during transition periods indirectly improve team
performance by way of action process. Action processes include team
coordination, which specifies the synchronization of interdependent team
actions. Effective planning during team transition phases should enable
teams to more smoothly coordinate their actions. By specifying exactly
how the task will be done and who will do what, deliberate planning is
expected to enable more effective coordination process during team action
phases. Likewise, making backup plans in advance that designate what
team members will do if their primary plan fails, should also enable supe-
rior team coordination.
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Initial support for this idea come from Janicik and Bartel (2003), who
found planning actions that occur early on in a team’s development affect
the norms the team develops about time, which in turn affect its coordina-
tion process and performance. In a similar vein, Mathieu and Schulze
(2006) found formal planning early on helped to shape effective interper-
sonal process later in the team’s task cycle.

Thus, based on the recurring phase model and prior work demonstrating
a link between teams’ initial and subsequent process, we expect transition
planning processes (i.e., deliberate and contingency planning) will relate
positively to team action process (i.e., coordination).

Hypothesis 2: Deliberate (H2a) and contingency (H2b) planning processes
will positively predict team coordination process.

The third type of planning, reactive strategy adjustment, is a transition
process that occurs during team action phases. Reactive planning describes a
team’s ability to plan on the fly and adapt their task strategies to changing cir-
cumstances. Although an initial plan and backup plan certainly ought to
enable some degree of effective coordination process, we expect teams who
reactively adapt their plans as they go to coordinate even more effectively.

Although prior research has not examined reactive strategy adjustment,
per se, examinations of similar constructs support this logic. First, prior
work has compared advance planning to in-process planning and found in-
process planning that occurs during task execution to be more predictive of
team performance than advance planning (Gevers et al., 2001; Weingart,
1992). Second, research on a similar team adaptive process and role struc-
ture adaptation, found the ability of teams to make reactive and nonscripted
adjustments to their system of member roles was highly predictive of their
performance (LePine, 2003). Therefore, reactive planning should add incre-
mentally to the prediction of team coordination after accounting for the
effects of deliberate and contingency planning.

Hypothesis 3: Reactive strategy adjustment will explain incremental variance
in team coordination process beyond that explained by deliberate and
contingency planning processes.

Consistent with prior studies of team coordination process and perfor-
mance (Hackman & Morris, 1975; Marks & Panzer, 2004; Marks, Sabella,
Burke, & Zaccaro, 1999), the smooth integration of team member actions
(i.e., coordination) ought to predict overall team success. In addition, we
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predict the ability of teams to reactively adapt their plans during the action
phase will further contribute to the explanation of team performance. Both
Weingart (1992) and Gevers et al. (2001) found in-process planning that
occurred during task execution was an important determinant of team per-
formance. Thus, past research has shown both coordination and in-process
planning to be important predictors of performance. Based on Marks et al.’s
argument that coordination and reactive strategy adjustment represent dis-
tinct types of team process, we expect them to explain unique variance in
team performance.

Hypothesis 4: Reactive planning process will explain incremental variance in
team performance beyond that explained by team coordination.

Method

Participants

Participants included 132 undergraduate psychology students at a large
Southeastern university. In return for their participation, participants
received course credit and had the opportunity to win prizes for placing in
the top nine teams overall. All participants were from the undergraduate
psychology subject pool and were arranged into teams solely for the pur-
pose of completing this study (i.e., no teams were preexisting). The study
was conducted over three days and an equal number of each experimental
condition was run on each day. Participants were randomly assigned to
teams of three or four members, and teams were randomly assigned to
either the treatment (preplanning) or control (no preplanning) condition in
a between-subjects design. In all, 38 teams participated in the study.

We performed a ¢ test on the mean time to completion to compare the
3-member and 4-member teams. On average, the 3-person teams completed
the task in 132 min (SD = 30.67), and the 4-person teams took 141 min (SD =
23.47). This difference was not statistically significant (#[36] = —0.94, ns);
thus, it was not necessary to include team size as a covariate.

We randomly assigned individuals to teams to equalize familiarity
across conditions. We also examined the level of prior familiarity of team
members by asking them at the beginning of the study to indicate how well
they knew each of their teammates. Response options were 1 = We have
never met before, 2 = hardly at all, 3 = She or he is a casual acquaintance,
4 = She or he is a friend, and 5 = She or he is a close friend. Each participant
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responded to this item separately for each team member. An overall index
of familiarity was then calculated. Across teams in the study, the average
familiarity was 1.38 (SD = 0.67), indicating that most teams’ members
familiarity was best described as falling between response options 1 (We
have never met before) and 2 (hardly at all). Team familiarity scores ranged
from 1 to 4. Familiarity was distributed equally across the two experimen-
tal conditions, #(26.85) = 1.27, ns. Furthermore, team familiarity was not
significantly related to overall performance on the task (r = —.19, ns), and
so it was not included in the main analyses.

Experimental task. The task performed by teams was an on-campus
scavenger hunt. The scavenger hunt task was chosen for several reasons.
First, it requires a mix of interdependence requirements (Mitchell &
Silver, 1990), and part of the planning involves the type of coordination
that will be used. Although many prior studies of team planning have used
either decision making or simple construction tasks with inherently fixed
task demands, the scavenger hunt can be done using a combination of
pooled, sequential, and reciprocal task strategies. Second, the scavenger
hunt naturally mirrors the transition and action cycles central to the recur-
ring phase model and provides a clear start and end to one team’s perfor-
mance episode. This ensures an adequate opportunity for teams to utilize
all three types of planning processes. Finally, the scavenger hunt clues
were designed to require a variety of physical, mental, and interpersonal
abilities of team members thus rendering a laboratory-type task with some
degree of generalizability to organizational teams (i.e., especially action
and project teams).

The scavenger hunt required teams to solve a total of 10 clues. Each of
the 10 clues required a combination of problem solving and physical activ-
ity. The team first had to read the clue and decipher what the task entailed,
and then some subset of the team had to report to a certain location on cam-
pus to gather information and solve the clue. Experimenters were stationed
at each of the campus locations to document that each team sent at least one
member to complete the task. This prevented teams from simply obtaining
an answer from another team. The tasks assigned at each location differed
in their requirements of team members. Some tasks required physical
endurance (e.g., counting a large number of parking spaces) whereas others
required creative problem solving (e.g., locating a structure with a Latin
inscription and translating the inscription correctly). All clues required the
use of information first, and then, the completion of a task. For example,
one clue read: “Translate the following instructions and carry them out:

Downloaded from sgr.sagepub.com at GEORGIA TECH LIBRARY on February 25, 2013


http://sgr.sagepub.com/

550  Small Group Research

“Bringen Sie Schule Zeitung Zuruch.” Students had to first determine that
this was a phrase written in German, translate it, and then follow the
instructions (i.e., by bringing back a copy of the school newspaper).

Most of the tasks could be solved in a variety of ways, using multiple
combinations of team member effort. For example, one clue read: “Who
lives in the University House? Who else could have lived there if only it had
been built in 19677 Some teams went to the library computer lab to use the
Internet to look up the information. Others went to the campus information
desk to ask the student on duty. Some went to the student union to obtain a
student handbook and look up the required information, and still others
went to the president’s office, as one or more team members knew that the
former presidents’ names and terms in office were listed on a wall plaque.

In addition to using different external resources to complete this task,
teams also differed markedly in how they utilized their internal personnel
resources. Some teams assigned this task to one member and let him or her
determine how to complete it, while others first brainstormed as a team
what the fastest method for completing the task was, and then assigned it to
one or two team members. Other teams assigned subgroups to work on cer-
tain tasks, and still others completed every task as a complete team (i.e.,
they did not split up). Structured interviews were conducted at the conclu-
sion of the study asking one member of each team to describe their team’s
task strategy. Most of the teams reported that they alternated between com-
pleting tasks with the entire team and subdividing tasks among group
members.

Preplanning manipulation. Teams were randomly assigned to either
assigned preplanning or control conditions. We chose to manipulate pre-
planning for two reasons. First, by doing so we could see which planning
processes are affected by simply setting aside time for teams to plan. Second,
as prior research shows teams naturally opt out of planning (Hackman
et al., 1976; Weingart, 1992) we wanted to ensure sufficient variability in
the amount of planning in order to examine the potential merits of planning.

In the assigned preplanning condition, teams were given a list of clues,
a campus map, and a pad of notebook paper, and then asked to read the fol-
lowing instructions: ““You will now have 15 min to plan how you are going
to go about completing the scavenger hunt.” No overt instructions on the
content or process of planning were provided. Teams then planned for 15
min, after which they were handed a one-page measure to complete and
were instructed as follows: “As soon as all of your team members have
completed the measures, you can begin the scavenger hunt.” In the control
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condition, teams were given the same materials (e.g., clues, map, and
paper). They were not instructed to plan for 15 min. They received the one-
page measure and were simply told, “As soon as all of your team members
have completed the measures, you can begin the scavenger hunt.”

A single-item manipulation check was administered at the conclusion
of the study. We asked participants to indicate the number of minutes their
team had spent planning prior to beginning the scavenger hunt. Teams in the
preplanning condition reported planning longer () = 10.03 min) than teams
in the control condition (), = 5.72 min). This difference was statistically sig-
nificant, #(36) = —4.26, p < .001. We also documented the amount of time
teams actually spent planning before they left to begin solving clues. For
the experimental teams, this was exactly 15 min; all experimental teams
departed immediately after the 15-min planning period. For control teams,
the average time to departure was 4.26 min (SD = 3.25). Teams in the
control group tended to slightly overestimate the time spent planning
whereas teams in the experimental condition underestimated the time spent
planning.

Procedure. Participants arrived for the study in a large auditorium where
an experimenter provided a brief introduction to the study and obtained
informed consent from all participants. Next, participants completed a series
of background measures. Name tags were labeled with team and member
identification numbers and handed out to participants as they completed these
measures. After all participants completed all measures, teams were formed
using the identification codes, and half of the teams went to one room to
begin while the other half went to another room directly across the hall. In
one room, the teams were provided with the instructions for the preplanning
condition, and in the other room, they were read the nonspecific control con-
dition instructions; both were read at the same time to ensure that all teams
were actively engaged in the scavenger hunt simultaneously.

One of the clues required the entire team to arrive at a certain location 1
hr after the scavenger hunt began, at the approximate halfway point (deter-
mined in a pilot study). Teams were informed prior to beginning the hunt
that this clue had to be solved within a 10-min time frame and that failure
to arrive during the designated time interval would result in a large time
penalty. All teams arrived within the designated time interval. Upon arrival,
teams were instructed to go to a classroom where they were met by an
experimenter and completed a brief survey that included the reactive strat-
egy adjustment and coordination process items.
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After completing the survey, teams resumed the hunt. We recorded the
total time each team spent at the midway location, including time spent
completing measures and time spent talking with group members. On aver-
age, teams spent 8.76 min (SD = 5.03) at the midway location. Times
ranged from 2 to 15 min. We found no difference in the time spent at the
midway location based on our preplanning manipulation, #(36) = 1.51, ns.

Teams then returned to the original starting point as soon as they had
correctly performed all of the scavenger hunt tasks (i.e., clues). If the hunt
was not completed correctly, teams were sent back out to continue working.
The time of completion was recorded when all team members arrived with
all of the tasks completed correctly. Team members then filled out a final
survey, including measures of deliberate and contingency planning, reactive
strategy adjustment, coordination, and the preplanning manipulation check.

Deliberate and contingency planning are processes used during the tran-
sition phase and, by definition, occur prior to beginning the task. Because
the transition phase was relatively short (at most 15 min), we felt one mea-
surement was sufficient to capture the use of these processes. Reactive
strategy adjustment and coordination, on the other hand, occur during the
action phase and as such likely evolve over time. We measured both reac-
tive strategy adjustment and coordination at two points in time. The first
measurement was taken approximately halfway through the hunt at the
midway location, and the second measurement was taken immediately
upon completing the hunt.

Measures. Deliberate, contingency, and reactive planning were measured
using three items each. Items were developed based on the process defini-
tions provided by Marks et al. (2001). The items were written and refined by
a group of team process researchers very familiar with the Marks et al.
process definitions, who had experience in developing observer ratings of
these processes for prior investigations. The items were written to clearly
reflect the conceptual definitions presented by Marks and colleagues, and
followed the same process as those developed by Mathieu and Schulze
(2006). The Mathieu and Schulze scale could not be used for this study, as
it only includes one item for strategy formulation and planning, and the item
does not distinguish deliberate, contingency, and reactive planning.

As an example of how items were written to map onto the process defin-
itions, Marks et al. (2001) defined deliberate planning as “the formulation
and transmission of a principal course of action for mission accomplish-
ment” (p. 365). Thus, items read, “To what extent did your team develop a
clear plan prior to beginning the scavenger hunt” (Item 1), “decide who
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would do what during the scavenger hunt” (Item 2), and “clarify expecta-
tions about team member roles” (Item 3)? The group of researchers collec-
tively wrote the items to capture multiple aspects of the process definitions
and to retain as much of the language present in the original definitions as
possible in the items.

The items were first reviewed by a separate group of graduate students
who provided feedback on overall clarity. This resulted in some minor
wording changes. For example, contingency planning Item 1, “Use ‘if-then’
logic in developing your plans” was expanded to “Use ‘if-then’ logic in
developing your plans (i.e., If this happens then we’ll do that.).” Finally, the
items (along with all other scavenger hunt materials) were pilot tested to
ensure clarity and examine internal consistency in a pilot sample of 9 teams
(35 individuals). No changes were made to the scales as a result of the
pilot testing.

The complete list of items is presented in Table 1. The items were pre-
ceded by the prompt, “To what extent did your team . . . ,” and responses
were made on 5-point Likert-type scales ranging from 1 = not at allto 5 =
to a great extent. The following psychometric data are based on the full
sample of 38 teams (excluding the 9-team pilot sample). Internal consis-
tency reliabilities for the deliberate and contingency planning scales were
.83 and .82, respectively. Cronbach’s alpha for reactive strategy adjustment
was .71 at Time 1, and .66 at Time 2.

Coordination process was also measured using a 3-item scale, developed
in the same manner as the planning process scales. Items were worded
using Marks et al.’s (2001) definition of coordination: “the process of
orchestrating the sequence and timing of interdependent actions” (pp. 367-
368). Thus, our items read: “To what extent did your team smoothly syn-
chronize joint actions” (Item 1), “combine individual efforts toward your
team’s goals” (Item 2), and “effectively coordinate member actions” (Item 3)?
Cronbach’s alpha for this scale was .80 at Time 1 and .71 at Time 2.

Because all the four process dimensions were assessed using newly
developed scales, an exploratory factor analysis was conducted to examine
the structure of the scales (see Table 1). The Time-2 data were used for the
factor analysis because they contained all the four scales measured within
the same survey at the same point in time. We used the common factor
model with an oblique rotation (because we expected moderate correlations
among the factors); factors with associated eigenvalues greater than 1 were
extracted. A 4-factor solution emerged and was easily interpretable as the
four process dimensions. Items generally loaded strongly on intended fac-
tors and weakly on the other factors. Loadings ranged from .50 to .94 on
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Table 1
Exploratory Factor Analysis of Team Process Items (V =132)

Item

Factor 1:
Deliberate
Planning

Factor 2:
Contingency
Planning

Factor 3:
Reactive
Planning

Factor 4:
Coordination

To

—_

oo

1

—_

12.

what extent did your
team carry out the
following?

. Develop a clear plan
prior to beginning the
scavenger hunt?

. Decide who would do

what during the

scavenger hunt?

Clarify expectations

about team member

roles?

. Use “if-then” logic in
developing your plans
(i.e., If this happens
then we’ll do that)?

. Specify alternative
courses of action that
would take effect if
your initial plan didn’t
work?

. Communicate backup
plans in advance?

. Effectively make needed
adjustments to your
initial plan?

. Plan “on the fly” as
you were working on
the scavenger hunt?

. Redistribute tasks
among team members
as needed?

. Smoothly synchronize
joint actions?

. Combine individual

efforts toward your

team’s goals?

Effectively coordinate

member actions?

.65

.94

75

.06

-.06

.05

-.03

32

-20

.09

21

.26

-.15

.05

.66

.85

.86

.16

-.14

.06

.06

-.07

-.07

-.09

.01

.01

-.02

-.08

-.01

.62

.70

.50

—-.04

.01

—-11

.00

-.03

.07

.04

.03

-12

25

-.05

.83

.78

74

Note: Values are oblimen-rotated factor loadings. Loadings above .40 appear in italics.
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the intended factor whereas loadings on unintended factors ranged from 0
to .32. Factor intercorrelations ranged from .34 to .54. Together, the four
factors explained 73.27% of the total item variance.

Aggregation. The items used to assess deliberate, contingency, and reac-
tive planning and coordination process were all completed by individuals
with the target residing at the team level. Items were worded at the level of
the team and conceptually represent collective team-level states. Each of
these measures was aggregated by computing the mean within each team.
Empirical support for this aggregation procedure was obtained by comput-
ing rwg(j), an index of within-group agreement (James, Demaree, & Wolf,
1984). Median rwg(j)’s for deliberate and contingency planning were .86
and .66, respectively. The median rwg(j) for reactive strategy adjustment
was .80 at Time 1 and .86 at Time 2. The median rwg(j) for coordination
process was .83 at Time 1 and .86 at Time 2. These values indicate gener-
ally high levels of agreement within teams, so the resulting aggregated vari-
ables were used in all further analyses.

Results

Table 2 reports descriptive statistics and correlations among the key
study variables. Correlations among the three dimensions of planning
process generally support the tripartite typology advanced by Marks et al.
(2001). Correlations ranged from .38 to .51, suggesting the dimensions
share at most 26% of their variance in common. The two dimensions of
transition phase planning process (i.e., deliberate and contingency plan-
ning) were significantly positively correlated (r = .38, p < .05). Both delib-
erate and contingency planning were also related to Time 1 reactive strategy
adjustment. Teams who more extensively developed up-front plans (i.e.,
deliberate planning) also reported being better able to smoothly plan as they
go (i.e., reactively adjust; » = .49, p < .01) early on in the action phase.
However, deliberate planning was not related to reactive strategy adjust-
ment measured at Time 2 (r = .11, ns). Teams engaging in more contin-
gency planning before beginning the hunt reported more extensive reactive
strategy adjustment both early on (r = .51, p < .01) and at the end of the
action phase (r = .38, p < .05).

Next, we examined the effects of assigned preplanning on planning
processes, coordination, and team performance. Table 3 reports the means
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Table 2

Descriptive Statistics and Correlations Among Key Study Variables
Reported at the Team Level of Analysis (n = 38)

M SD 1 2 3 4 5 6 7 8
1. Preplanning manipulation — - = — — — — — — =
2. Deliberate planning 3.28 0.89 .38%* (.83) — — — — —_ —
3. Contingency planning 3.56 055 .24 38%* (.82) — — — —_ —
4. Reactive strategy 3.08 0.63 .07 AQEE - S1EEE(T1) — — —_ —
adjustment (Time 1)
5. Reactive strategy 3.84 046 .03 A1 38 21 (.66) — —_ —
adjustment (Time 2)
6. Coordination (Time 1) 387 055 .24 32wk S50%HE 44wk 3TRE - (80) — —
7. Coordination (Time 2) 399 041 .21 29% 38%*F 26 JJOFEE - 4QHEE(70)  —
8. Team performance 136.47 282 -35%* —15 -25 —20  —d44%k 18 —36%*% —
(minutes)

Note: Diagonal reports coefficient alphas calculated at individual level of analysis (N = 132).

#p < 10; *5p < 05; ##4p < 01,

Table 3

Team Process and Performance Scores by Preplanning Condition
Measure/Condition n M SD
Deliberate planning

Control 20 2.95% 1.02

Preplanning 18 3.63*% 0.59
Contingency planning

Control 20 3.43 0.63

Preplanning 18 3.71 0.43
Reactive strategy adjustment (Time 1)

Control 20 3.04 0.73

Preplanning 18 3.13 0.53
Reactive strategy adjustment (Time 2)

Control 20 3.83 0.50

Preplanning 18 3.85 0.43
Coordination (Time 1)

Control 20 3.75 0.66

Preplanning 18 4.00 0.39
Coordination (Time 2)

Control 20 391 0.49

Preplanning 18 4.08 0.28
Team performance

Control 20 146.04* 22.22

Preplanning 18 124.01%* 29.84

*Indicates means are significantly different at p < .05.
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by preplanning condition. Hypothesis 1 predicted differences in the quality
of transition planning process (i.e., deliberate and contingency planning)
based on the preplanning manipulation. Mean differences on each planning
dimension were examined using ¢ tests. Results support Hypothesis la
(deliberate planning) but not Hypothesis 1b (contingency planning). Teams
in the preplanning condition engaged in more extensive deliberate planning
process, #(36) =-2.48, p < .05, than teams in the control condition, but they
did not engage in more extensive contingency planning, #(36) = —1.59, ns,
than controls. Thus, instructing teams to spend time planning prior to
beginning the hunt (preplanning condition) prompted more deliberate plan-
ning but did not affect the amount of contingency planning.

Though not predicted, for completeness we also tested for differences in
reactive strategy adjustment, coordination, and performance as a function of
the preplanning manipulation. As Table 3 shows, no significant differences
were found in reactive strategy adjustment or coordination. Prompting teams
to take time out to plan before working on the hunt was unrelated to their
ability to reactively adjust plans or to coordinate member actions during the
hunt. However, there were significant differences in team performance as a
function of preplanning. Notably, teams in the preplanning condition who
were required to spend 15 min planning prior to beginning work on the
task, completed the scavenger hunt faster than the teams who were not
instructed to plan for 15 min (mean time to completion = 126 min vs. 146
min), #(36) = 2.60, p < .05. The duration of the planning manipulation was
15 min and so, quite ironically, the teams instructed to take 15 min at the
beginning to plan out their task activities completed the task, on average, 35
min faster than the teams not instructed to plan.

The second hypothesis predicted significant positive relationships
between deliberate and contingency planning processes and team coordi-
nation process. As reported in Table 2, significant correlations support both
hypotheses, that is, H2a and H2b. The correlation between deliberate plan-
ning and team coordination measured at Time 1 was .32 (p < .05).
Deliberate planning correlated .29 (p < .10) with team coordination mea-
sured at Time 2. Thus, deliberate planning and coordination were signifi-
cantly positively related; the relationship was stronger at Time 1 than at
Time 2. Similarly, contingency planning correlated .50 (p < .001) with team
coordination measured at Time 1, and .38 (p < .05) with team coordination
measured at Time 2. Just as with deliberate planning, contingency planning
was positively related to team coordination at both times, though the rela-
tionship was stronger early on in task completion (mid-action phase) than
it was at the end of the action phase. These findings support a prediction of
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the Marks et al.’s (2001) recurring phase model; namely, that team transi-
tion processes (i.e., deliberate and contingency planning) predict action
phase processes (i.e., reactive strategy adjustment and coordination).

Hypothesis 3 examines the relative contribution of the three planning
dimensions to team coordination process. Specifically, Hypothesis 3 pro-
posed reactive strategy adjustment would add incrementally to the predic-
tion of coordination beyond the effects of deliberate and contingency
planning. Hierarchical regression was used to test this hypothesis (see Table 4)
where coordination was regressed on deliberate and contingency planning
in Step 1, and then reactive planning was added into the equation in Step 2.
Separate equations were calculated for coordination measured at Times 1
and 2. The results differed at the two time periods. At Time 1, Hypothesis 2
was not supported. Examining the betas at Step 2 shows contingency plan-
ning was the strongest predictor of coordination (Time 1), and reactive
planning was not a significant predictor of coordination (Time 1). However,
the pattern of relationships changed at Time 2. Using coordination mea-
sured at the end of the action phase, reactive strategy adjustment was the
most potent predictor of team coordination (B reactive adjustment = .66,
p < .01), and explained significant incremental variance in coordination
beyond that explained by deliberate and contingency planning (AR® = .37,
p < .01). Thus, the relationship specified in Hypothesis 3 seems to differ
over time. Hypothesis 3 was not supported when coordination was assessed
early on in the action phase, but it was supported when coordination was
measured at the end of the action phase. Essentially, these results suggest
contingency planning was most important in predicting team coordination
early on in the action phase whereas reactive strategy adjustment was most
important later on in the action phase.

Hypothesis 4 proposed reactive strategy adjustment would explain incre-
mental variance in team performance beyond that explained by coordina-
tion process. Table 4 reports hierarchical regression results used to test this
hypothesis. In Step 1, performance was regressed on coordination process
(Time 2) and a dummy-coded vector capturing variability due to the pre-
planning manipulation. Because the preplanning manipulation had a strong
impact on team performance but not on reactive strategy adjustment or
coordination, we included it as control variable to more precisely isolate
relations between coordination, reactive strategy adjustment, and team per-
formance. Reactive strategy adjustment (Time 2) was added to the equation
in Step 2. Hypothesis 4 was supported. Whereas preplanning and coordina-
tion explained 24% of the variance in team performance, reactive strategy
adjustment explained an additional 10% of team performance variance.
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Table 4
Results of Hierarchical Regression Analysis on Team Coordination
and Performance (n = 38)

Variable B R? AR?
DV = Team coordination (Time 1)

Step 1 — 27k —
Deliberate planning 15 — —
Contingency planning A5HEE — —

Step 2 — 30HH* .03
Deliberate planning .07 — —
Contingency planning 37 — —
Reactive planning (Time 1) 21 — —

DV = Team coordination (Time 2)

Step 1 — 7R —
Deliberate planning 17 — —
Contingency planning 31# — —

Step 2 — 54k 37k
Deliberate planning .20 — —
Contingency planning .05 — —
Reactive planning (Time 2) .66FH* — —

DV = Team performance

Step 1 — 24k —
Preplanning —.34%%* — —
Coordination (Time 2) —.29% — —

Step 2 — 34k 10
Preplanning —.39%* — —
Coordination (Time 2) .05 — —
Reactive planning (Time 2) —46%* — —

Note: = standardized regression coefficient.
*p < .10. **p < .05, #*¥*p < 01.

This finding suggests although coordination and reactive strategy adjust-
ment are both action processes, they are distinct teamwork processes.
Furthermore, in the current sample of teams, although reactive strategy
adjustment explained performance variance on top of that explained by
team coordination, team coordination was not a significant predictor of
team performance (§ = .05, ns) once reactive strategy adjustment was
entered into the equation.

In sum, our manipulation of team preplanning resulted in differences in
team deliberate planning but not in contingency planning or reactive strat-
egy adjustment. As expected, deliberate and contingency planning were
significantly related to coordination process, though more strongly early on
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in the action phase than at the end of the action phase. Reactive planning
added incrementally to the explanation of coordination when coordination
was assessed at the end of the action phase (Time 2). When coordination
was assessed early on (Time 1), only contingency planning was a signifi-
cant predictor. Finally, in predicting team performance, reactive strategy
adjustment explained unique performance variance beyond that explained
by coordination process.

Discussion

The primary aim of the current study was to distinguish different types
of team planning processes utilized during each of the two team task per-
formance episodes: transition and action phases, and to examine the effects
of each type of planning on team coordination and performance. To link our
findings of team planning processes with previous team planning research,
we invoked an assigned planning manipulation (i.e., preplanning). We then
measured planning processes and indexed team performance as the time
taken to successfully complete a scavenger hunt.

Instructing teams to plan (i.e., preplanning manipulation) improved their
deliberate planning process but not their contingency or reactive planning.
This suggests prior work examining preplanning and plan quantity has
primarily explored the deliberate dimension of team planning but not the
contingency or reactive aspects of planning. The lack of relations with con-
tingency and reactive planning suggests these are distinct subdimensions of
team planning whose relations with other team effectiveness indices have
yet to be explored.

This finding is particularly important as the contingency and reactive
aspects of planning showed the strongest relations to coordination and ulti-
mately to performance. These aspects of planning differ from deliberate
planning in that they enable teams to adapt to change. Contingency plans
do so by anticipating what might go wrong, and specifying alternative
courses of action that will take effect. Reactive adjustments do so real time
while the team is working on the task and experiencing the gap between
their existing plan and the demands of the task.

The current study found that deliberate and contingency planning were
positively related to team coordination process. In other words, teams who
developed plans and/or backup plans during the transition period prior to
beginning the hunt reported smoother synchronization of member actions
during the hunt. Interestingly, these relationships were stronger at Time 1
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than at Time 2. Thus, deliberate and contingency planning helped team
members coordinate early on, though the effects seemed to weaken over
time. The third type of team planning process, reactive strategy adjustment
was predictive of both team coordination and performance. Most notably,
our results suggest advance planning is not nearly as valuable as reactive
strategy adjustment. We found a strong relationship between the extent to
which teams utilized on-the-fly planning and were able to change their
plans in response to the rhythms of the task and the speed with which they
completed the task.

This finding builds on prior work supporting a strong link between in-
process planning and team performance (Weingart, 1992). Although
Weingart measured both pre- and in-process planning, because there was so
little preplanning observed, a meaningful comparison between the utility of
the two types of planning could not be made. By manipulating preplanning,
we ensured variability in the extent to which teams utilized advance plan-
ning. Consistent with Weingart, we found in-process or reactive planning
was highly predictive of team performance. In addition, we found reactive
strategy adjustment was a stronger predictor of team coordination and per-
formance than was deliberate or contingency planning. This consistency of
findings is particularly notable because the two tasks were markedly dif-
ferent. Weingart’s teams could readily observe one another, placing a pre-
mium on in-process planning. The teams studied here typically alternated
between working as an intact team and then as individual members. This
meant team members often could not directly communicate with one
another, arguably placing a premium on up-front advance planning (delib-
erate and contingency) to guide team task effort.

The current study makes several important contributions to the literature
on team process. First, findings support the tripartite structure of team plan-
ning process advanced by Marks et al. (2001). Marks and colleagues pro-
posed a taxonomy of teamwork processes organized by team task performance
episodes (i.e., transition and action phases). Notably, they argue the
processes critical to each episode differ. With regard to planning, three
types of planning process were defined: two needed during transition peri-
ods, prior to task accomplishment, and one needed during task accomplish-
ment. Although some prior research on team planning has distinguished
preplanning from in-process planning (Weingart, 1992), research has not
yet explored the three types of planning proposed by Marks et al. We
observed substantial variability across teams in their use of these planning
processes, and the three planning processes were only modestly related to
one another.
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Furthermore, of the two types of planning that occur during the transition
phase, the current findings suggest that contingency planning is more
strongly related to subsequent action processes than is deliberate planning.
Contingency planning is not only the lesser investigated of the two processes
but also the more predictive of team effectiveness. These two processes dif-
fer conceptually in the extent to which they recognize the need for enabling
teams to adapt to unpredictable aspects of the operating environment. Our
finding that these two processes, differing in their facilitation of team adap-
tation, also show a differential pattern of antecedent (i.e., preplanning manip-
ulation) and outcome relations, suggests this is a meaningful distinction in
team planning process. Examining antecedents of team contingency planning
represents a fruitful area for future research on team planning, especially for
understanding teams operating in dynamic performance environments.

Like those of Janicik and Bartel (2003), these findings further under-
score the multidimensional nature of team planning. Future research on
team planning would be well served to distinguish between these three
types of planning processes. For example, research on team planning as a
mediator of the group goal effect may benefit from examining how goals
differentially affect or induce each type of planning process. This opens up
interesting avenues for future research examining questions like which type
of planning most accounts for the group goal effect? If group goals differ-
entially impact the three types of planning processes, it would be helpful to
understand how team goals can be structured to maximize the adaptation-
enabling contingency and reactive processes examined here.

A related contribution is the explicit focus on the timing of team
processes. We measured planning that was completed prior to beginning the
scavenger hunt (i.e., deliberate and contingency) and that which occurred
throughout the scavenger hunt (i.e., reactive strategy adjustment). In addition,
we measured reactive strategy adjustment and coordination at two time peri-
ods, and found interesting differences. First, results support the idea that plan-
ning processes enacted during transition and action phases have different
effects on team coordination and performance. Transition phase (advance)
planning was more important to early coordination than to coordination mea-
sured later on. Action phase planning (i.e., reactive strategy adjustment) was
strongly related to coordination throughout the action phase. Notably, Time 1
coordination was most strongly predicted by the quality of teams’ contin-
gency planning, whereas Time 2 coordination was most strongly predicted by
the quality of teams’ reactive strategy adjustment.

Another difference between planning processes used during the transition
and action phases was that transition planning (i.e., deliberate and contingency
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planning) impacted action process (i.e., coordination) whereas action plan-
ning (i.e., reactive strategy adjustment) directly impacted performance.
Thus, we observed positive effects of deliberate and contingency planning
in terms of improved coordination but not team performance. Conversely,
reactive strategy adjustment occurs during the action phase itself and as
such showed a strong direct link with team performance. These findings
lend empirical support to the recurring phase model’s prediction that tran-
sition processes impact action processes, which in turn impact team perfor-
mance (Marks et al., 2001).

In addition to testing a central proposition of the Marks et al. (2001)
model, the current study contributes to team process research by developing
and providing initial psychometric evidence to support the use of self-report
scales to measure three team planning processes and team coordination.
Future research may employ these and similar scales as a viable method for
tapping team process variables. Using self-report measures of team process
may be particularly helpful in field settings where observer ratings of
process are extremely difficult to obtain.

The current study also contributes to team effectiveness research by
studying teamwork processes in a new task environment. The scavenger
hunt task afforded a great deal of control without compromising realism.
The competitive nature of the hunt ensured participants were highly
engaged in the task and cared about their team’s performance. We were also
able to maintain a great deal of structure and consistency. All teams per-
formed an identical task under the same conditions. The complexity of the
task also provided an excellent opportunity to study the effects of planning
processes. For example, in Weingart’s (1992) study of team planning, team
members worked on a tinker-toy construction task and could readily
observe one another’s actions and directly communicate throughout task
completion. This characteristic largely undermined the utility of preplan-
ning. In the scavenger hunt task, team members spent at least part of the
time working on separate parts of the task and could neither directly
observe one another’s progress nor communicate. Thus, all forms of plan-
ning could serve an important role.

The scavenger hunt task mirrors certain aspects of common applied
workplace team tasks. In particular, the scavenger hunt task requires
members to quickly come together for a common purpose. In this way,
teams are comparable to project teams, who “carry out defined, specialized,
time-limited projects and disband after finishing” (Sundstrom, Mclntyre,
Halfhill, & Richards, 2000, p. 46) and to action teams who “conduct complex,

Downloaded from sgr.sagepub.com at GEORGIA TECH LIBRARY on February 25, 2013


http://sgr.sagepub.com/

564  Small Group Research

time-limited performance events” (Sundstrom et al., 2000, p. 47). Both pro-
ject and action team tasks require that teams utilize their members’ differing
informational sets to solve problems, gather and collectively process new
information, and coordinate smoothly with one another to perform their task
as efficiently as possible. The scavenger hunt used in the current study
placed a premium on collective information processing (Hinsz, Tindale, &
Vollrath, 1997); teams had to combine their existing knowledge and cre-
atively devise ways to obtain new information to succeed.

Limitations

Although the current study renders several meaningful contributions to
our knowledge of team process, there are also a number of important limita-
tions worthy of mention. First, when we used Marks et al.’s (2001) recurring
phase model as a lens to study the impact of planning processes occurring in
different phases of the team task episode, we did so within a single perfor-
mance episode. The Marks et al. model posited that teams cycle through
recurring cycles of transition and action cycles. Thus, reactive strategy adjust-
ment in one action phase may improve subsequent deliberate and contingency
planning in the following transition phases, as the team reflects on and learns
from its prior successes and failures. Future research is needed that, like
Mathieu and Schulze (2006), models multiple recurring phases to more fully
explore the temporal dynamics of team process.

A second limitation is the use of a sample of undergraduate psychology
students. Although we observed that participants were highly engaged in
the task, clearly there may be differences in the way college students and
working adults benefit from team planning processes. The current findings
can be viewed as providing a glimpse into the effects planning can have on
team performance (Mook, 1983), but these findings need to be replicated in
more applied team settings.

Finally, we consider the use of self-report measures of team process to
be both a strength and a limitation. We were unable to use observational rat-
ings because of the large number of teams working on the task simultane-
ously dispersed across a large campus. Testing the teams together enhanced
the realism and engagement of the task, yet it also prevented us from
directly observing and being able to rate team process. Ideally, we would
have triangulated across observer ratings and self-report ratings. We did
ensure all team process measurements were made prior to informing teams
of their performance and measured action processes at two time periods.
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Future Research Directions

Results of the current study point to a number of exciting avenues for
future research. First, we found reactive strategy adjustment was a potent
predictor of both team coordination and team performance. Reactive strat-
egy adjustment added uniquely to the prediction of coordination (measured
at the end of the action phase), above and beyond the effects of transition
phase planning. In effect, not only was having a priori plans important to
effective team coordination but being able to modify those plans in
response to changing task conditions also enabled greater coordination.
Team reactive strategy adjustment also explained unique variance in team
performance beyond that of coordination process. Reactive strategy adjust-
ment was not impacted by simply instructing teams to plan at the onset of
the task. The question in need of future research is, how do we foster and/or
evoke this type of team process?

Team composition and training are two interesting possibilities. LePine
(2003) found teams comprised of members with higher levels of cognitive
ability, achievement, openness, and lower levels of dependability showed
greater role structure adaptation after an unexpected change in the task
environment than teams comprised of individuals lower on these traits.
Perhaps, these same compositional variables also enable more effective
reactive strategy adjustment. For training teams in the adaptive planning
processes, contingency and reactive adjustment would be another viable
option in need of future study.

Another interesting issue for future study is the consistency of these
process—performance relationships across team task types. Our results find
that transition processes impact action process, whereas action processes
impact performance. The nature of the team task may dictate the relative
importance of each type of planning. For example, in highly predictable
task environments where team members have substantial experience and
expertise, deliberate and contingency planning may be directly related to
team performance, as opposed to impacting only action processes like coor-
dination. On the other hand, in more dynamic and unpredictable task envi-
ronments, not only might reactive strategy adjustment play the largest role
in predicting performance but also excessive reliance on up-front deliberate
planning may invoke too much rigidity and hinder adaptability.

The current study also revealed an unexpected finding with regard to
contingency planning. Contrary to our prediction, the preplanning manipu-
lation did not impact contingency planning. Setting aside time to plan
improved the quality of teams’ deliberate process, but it did not prompt
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teams to consider potential backup plans. Given our observation that con-
tingency planning was a key predictor of coordination early on in the action
phase, future work that explores the contingency dimension of planning in
more detail is needed; for instance, under what conditions are contingency
plans useful, and how do teams develop effective contingency plans?

Though not hypothesized, we found a strong direct relationship between
the preplanning manipulation and team performance that does not appear to
be mediated by any of team process variables examined in this study (as
evidenced by the lack of relations between preplanning and teamwork
process variables). Whereas preplanning promoted effective deliberate
planning process, deliberate planning was at best only distally linked to
performance (i.e., via coordination and reactive planning). Thus, there does
appear to have been some advantage to teams who spent a longer time in
the transition phase but not necessarily by way of improved planning
processes. The recurring phase model specifies two additional transition
processes: goal setting and mission analysis. Perhaps, teams in the pre-
planning condition engaged in more effective goal setting and mission
analysis, enabling their superior performance. Because we did not measure
either process, we were unable to test that idea in the current study. This
remains an open question for future research.

The current study provides a first look at these important subdimensions
of team planning process. Results of this initial study suggest the repeated
observation that teams typically do not plan on their own (Hackman et al.,
1976; Weingart, 1992) may in fact be functional to the extent that teams
avoid developing rigid up-front plans (i.e., deliberate planning). Conversely,
this may be harmful to performance when it also involves the failure to
develop backup or contingency plans in advance. Planning that occurred in
tandem with the task, as opposed to that which occurred prior to beginning
it, showed stronger links with both coordination and performance. This
suggests that those working in and managing teams ought to target their
team development efforts at fostering teams’ enactment of reactive strategy
adjustment.
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