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Abstract: Coordination in work teams based on deadlines, plans, schedules, targets, aligning actions
to the task requirements have been heavily relied upon to achieve high performance by team
managers. However there exists a need to find the solution of achieving high performance beyond
explicit coordination. Implicit coordination is a step further in achieving this end. The data on team
implicit coordination processes was collected after developing a measurement tool. Confirmatory factor
analyses show that there exists positive relation between sharedness accuracy and its four independent
variables: longevity, knowledge diversity; trust and group efficacy.
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INTRODUCTION

Teams of people coordinating together for a common purpose have been a centerpiece of human social
organization ever since ancient ancestors first banded together to hunt animals, play games, raise families and
defend their communities. Human history is a story of people coordinating in groups to explore, achieve and
conquer. Yet, the concept of work in large organizations that developed in the late 19th and early 20th
centuries is a collection of individual jobs (Kozlowski 2006). 

Coordination occurs when two or more people do the same or complementary tasks at the same time while
aligning the actions in accordance with the strategy. Coordination in work teams composed of two or more
people provide better outcomes while aligning it to the team tasks and objectives. Team members allow
potential coalition formation and hidden communication to take place (Bettenhausen 1991). Team members
engage in a variety of interdependent activities such as working with shared tasks inputs, processes, goals and
reward distributions (Wageman 1995). 

Team coordination is considered difficult to achieve in the face of the possibility that autonomous team
members may not agree on the time stamped team strategy or the mapping from teammates to roles within
the team strategy. However, team members may temporarily adopt different strategies to stay coordinated and
achieve their goals. Researchers have mostly focused on planning and communication mechanism, that is,
explicit coordination (Espinosa et al. 2004). This explicit coordination includes deadlines, plans, schedules and
programs (Faraj and Sproull 2000). It encompasses the exchange of information between team members through
formal or informal transaction in order to integrate their respective contributions (Kraut and Streeter 1995). This
explicit team coordination reflects one side of team coordination. The present era requires a    shift from input
process output model, task assignment and planned schedule to include implicit coordination behavior.

Implicit coordination is the anticipation of the actions and needs of team members and task demands, and
dynamic adjusting of their own behavior accordingly, without prior plan of activity or communicating with each
other (Cannon-Bowers et al. 1993; Espinosa et al. 2004; Wittenbaum et al. 1996). In making decision, team
members do have the prior knowledge of their members’ expertise, past behavior and interest and accordingly,
they make assumptions how the other members will address the situation. The teams tend to use habitual
routines (Gersick and Hackman 1990).  In order to address these habitual routines, there is need to understand
the existence of emergent team level knowledge structures (TKSs) and team situation models (TSMs).

TKSs consist of knowledge of methodology of team functioning particularly from a specific area in a more
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detailed way. This may reveal knowledge structure at a more fundamental level with the likelihood that many
fundamental areas are left unexplored. Typically these areas are related to general and occupational knowledge
prerequisites (Rasker et al. 2000). TSMs are dynamic in their context with a background of mental models
related to team work particularly with the objectives or the roles of colleagues (Cooke et al. 2000; Cooke et
al. 2003).

Ramon et al. (2008) conducted a study presenting an integrated theoretical framework that models the
development of team situation models and implicit coordination behaviors. They further examined the role of
several teams and context variables in facilitating the emergence of implicit coordination pattern. This research
work provides a nucleus to apply it in team and context variables and to find out effective management of
work teams. 

Team implicit coordination has deep rooted relationships among team situation models, implicit
coordination and team performance. To achieve this end, teams depend on compositions (longevity and
knowledge diversity), team specific attributes (trust, group efficacy). Longevity, knowledge diversity, trust and
group efficacy develop sharedness accuracy among team members.

Sharedness is the degree to which team members share the knowledge about the specific situation, task
demand and the team members’ requirement. Accuracy is the degree of correctness of knowledge about team
members and the task. The team members may share the knowledge about the specific situation and the
requirement of the team members but may not be accurate. Therefore sharedness accuracy has two fold
importance of not only sharing the knowledge structures of the team but also the accurate determination of
the task and team members’ requirement. Implicit coordination is the dynamic adjustment of team members
on the basis of sharedness accuracy according to the requirement of the team and team members. 

Significance of Study:
There exists need to improve the management of organizations and the concept of work teams has been

a step forward in this direction. Currently, the team managers are struggling to achieve deadlines, plans,
schedules and organizational objectives. There is a great need to bring about a cultural change from explicit
coordination to implicit coordination in work teams in organizations. In order to bring about this cultural
change, first teamwork and coordination level have to be measured. Once teamwork and coordination level are
measured with the team performance, team managers will find it easier to know the gaps between the required
level and existing level to achieve maximum efficiency.

In this situation, a viable solution is to develop a level of implicit coordination with technical skill and
expertise in work teams to gain a competitive advantage in organizational behaviors. Managing and exploiting
the implicit coordination for team performance helps organizations to be more efficient and productive.

Research Question:
Team implicit coordination (TIC) is a multi-disciplinary area for research. The study is based on the

argument that team performance is an outcome of TIC behavior. It views TIC as an agent to bring about extra
ordinary performance in teams. In order to find out this extra ordinary performance in teams, the basic question
is to see whether there exists a relation between longevity, knowledge diversity, trust, group efficacy and
performance. 

The study addresses this question and focuses on documenting implicit coordination in order to develop
coordination behaviors in work teams in organizations. More specifically, the objective of this study is confined
to develop tools to collect data for team implicit coordination processes which lead to performance.

Literature Review:
Emergence of Team Coordination:

Coordination in work teams has transformed simple team model into complex particularly, from the
knowledge based perspective in the 21st century. Running organizations successfully and being competitive in
the current century has become a challenge. The team management has to make decisions within seconds to
meet the emerging situations. In contrast to traditional teams in which most of the teams were trying hard to
meet the targets and were mainly reactive to the situation, team members need to think proactively in order
to meet the challenges they face today. 

The team coordination development has its origin in pre-historic era, when huntsman banded together to
hunt animals, raise families etc. (Graslund 1987). However, Bennis and Shepard (1956) and Bion (1961)
explore development as the progress over a team’s life span. The teams were getting more coordinated with
their longer stay. Theories of team coordination development followed and teams moved through various stages
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towards maturity.  Examples of this paradigm include Tuckman’s (1965) forming, storming, norming, and
performing framework. Tuckman and Jensen (1977) updated this model with the addition of adjourning.
Another development is in self study groups who find a group’s tasks in terms of the achievement of personal
and interpersonal goals like insight, learning or honest communication, of member’s abilities to handle issues
seen critical to their ability to work (Mills 1979).                  

Salas et al. (1992) further refined the definition of team as a distinguishable set of two or more people:
interacting dynamically, interdependently and adaptively toward a common and valued goal; assigning specific
roles or functions to perform; and limiting life span of membership. Moreover, Morgan et al. (1993) suggest
the development of team performance in terms of team evolution and maturation (TEAM). Team development
is characterized by the differential maturation of taskwork and teamwork skills by measuring the behaviors,
attitudes, and performances that occurred during the operational training of 13 tactical decision-making teams
comprising 117 individuals. Elaine and Michael (1994) tested the TEAM conception and suggested that a large
majority of organizational transformations are accomplished via rapid and discontinuous changes over most or
all domains of group activity. Further coordination is seen in episodic time-based theories (McGrath 1991)
time, interaction and performance model (Ancona and Chong 1996). Team compilation theory captures the
qualitative distinctions among teams as they develop over a period of time (Kozlowski et al. 1999). 

Cannon et al. (1995) determined that effective team performance requires team members to possess and
utilize knowledge based, skill based and attitude based competencies. Using shared mental model theory as
a framework; the effectiveness of managerial team can be increased if the team shares common temporal mental
models with regard to the alliance. Specifically, a shared mental model in terms of the elements of entrainment
(cycle, pace, time orientation) allows team members to actively assess and better manage entrainment issues
(Waller 1999). The division of labor is quite common and enables teams to tackle tasks too complex for any
individual. Interestingly, this feature is also one that has been neglected in measurement practices (Langan et
al. 2000). Further development in coordination took place when clock based time depicts a continuum as
linear—infinitely divisible into objective, quantifiable units in such a manner as the units are homogenous,
uniform, regular, precise, deterministic and measurable (Ancona et al. 2004).

Recent Approaches to TIC:
Implicit coordination is originally applied to explain the capacity of decision-making and to maintain

optimum levels of performance under critical working situation by reducing intra team communication (Cannon-
Bowers and Salas 2001). Knowledge processes in teams define aspects of team knowledge distribution and then
match team knowledge structures to the task to which they are most suited (Vikas et al. 2003). Implicit
coordination finds its basis in predicting the needs of the task and team members and adjusting their behavior
accordingly. In team implicit coordination, the behaviors are mainly on the basis of task relevant information,
knowledge or feed back to other team members proactively without a request.  It finds its way in sharing a
workload or helping colleague proactively (MacMillan et al. 2004). It monitors the progress of activity and
performance of team members who adapt behaviors according to the expected actions of others (MacMillan
et al. 2004).

Implicit coordination is comprised of anticipation and dynamic adjustment (Weick and Roberts 1993).
Anticipation is revealed in the expectations and predictions team members make regarding the demands of task;
and the actions and needs of the others without overtly explaining these actions or needs. Dynamic adjustment
is continuous on going adaptation of behavior by team members as soon as they confront a situation.

Implicit coordination is further dependent upon team knowledge and habitual routines. Team knowledge
includes the team mental models (Langan et al. 2000; Marks et al. 2002; Mohammad and Dunville 2001 and
Stout et al. 1999) and team situation models (Cooke et al. 2000 and MacMillan et al. 2004). Team mental
models are team level stable mental representation comprising of the dynamic knowledge structures that team
develop when engaged in a task. Team situation models develop team’s powerful force driving individual
cognition in such a way as to combine and amplify through interaction processes and dynamic reaction to
manifest a team level phenomenon (Endsley and Jones 2001). Teams like individuals develop habitual routines
for dealing with frequently encountered stimuli. 

Sharedness accuracy develops from team compositions and team attributes. Among the two components
of team compositions: longevity and knowledge diversity: the former is the length of time, team members have
been working together, developing social relationships, mutual learning and repeated practice over time (Langan
et al. 2004; Levesque et al. 2001; Mathieu et al. 2000 and Rentsch and Woehr 2004), whereas the later is the
unique perspective of team members resulting in unwillingness to exchange critical task-focused or team
focused information with low motivation to accept new ideas or interact with colleagues (Anand et al. 2003).
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Researchers have remarked on the need to analyze the interplay between team-specific attributes and the
creation and utilization of team knowledge (see Fiore et al. 2001; Kraiger and Wenzel 1997 and Smith et al.
2000), but little research to date has examined these relationships. The studies indicate that team-specific
attributes, such as trust and perceived group efficacy may affect intra-team communication, learning, and
knowledge exchange patterns among team members. These are therefore, influencing the formation of team
knowledge (Edmondson 2003; Gibson 2003; Gibson and Manuel 2003 and Rau 2005).  Similarly, between the
two components of team attributes: trust and group efficacy, the former has been defined as the willingness
to be vulnerable to the actions of another party (Mayer et al. 1995). When the members of a team trust each
other, they perceive that interaction with other teammates is safe, easy, and feasible, and this increases their
motivation to participate in team processes (Edmondson 2003). Trust plays a critical role in the exhibition of
effective team learning behaviors that make the creation of shared, high-quality knowledge possible, such as
talking about errors, experimenting, asking for help and sharing concerns (Alper et al. 1998; Edmondson 2003;
Gibson and Manuel 2003; Mohammed and Dunville 2001 and Rentsch and Zelno 2003). Trust promotes the
information exchange between team members necessary to integrate their different perspectives on the situation
into a common understanding (Van and Van, 2005) Ismail et al (2009) suggest that a properly desiged and
administered program may invoke feelings, and this may enhance commitment and performance. They further
emphasized that these positive outcomes may lead to increased organizational competitiveness.

Group efficacy is a team’s shared belief in its capacity to undertake a given task successfully (Gibson and
Earley 2007). This belief captures team members’ perceptions of their joint ability to coordinate and
communicate (Gibson 2003). They are willing to devote extra cognitive and behavioral efforts in collaborative
activities aimed at achieving team goals, being confident in their team ability level (Gibson 2003; Quinn and
Dutton 2005 and Smith et al. 2000). These activities may include exchanging key task- or team-related
information, defining task requirements and strategies, negotiating members’ roles, interpreting performance
feedback and so forth.

Sharedness of a TSM is the degree to which team members share in specific situation consistently with
one another (Cannon-Bowers and Salas 2001 and Cooke et al. 2003) and accuracy of a TSM is defined as the
similarity between the team’s TSM and a comparison set of referent or high-quality knowledge structures
established by experts or researchers (Carle 1997; Smith et al. 2000; Anand et al. 2003; Lim and Klein 2006
and Mathieu et al. 2005). 

Methodology:
The team implicit coordination framework is adopted from Ramon et al. (2008) for the collection of data

to test the hypotheses formulated in this research.

Fig. 1: A framework to measure team implicit coordination processes 

Research Hypotheses:
Implicit coordination behavior depends on two variables of team composition: longevity and knowledge

diversity; and two variables of team attributes, trust and group efficacy. These four variables may develop
sharedness accuracy. The two variables of team composition and two variables of team attributes form a basis
for implicit coordination and are explained in the following null hypotheses:    
H01 There is no relationship between “longevity” & “sharedness accuracy”.   
H02 There is no relationship between “knowledge diversity” & “sharedness accuracy”.   
H03 There is no relationship between “trust” & “sharedness accuracy”.   
H04 There is no relationship between “group efficacy” & “sharedness accuracy”. 
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Sharedness accuracy has its relation with implicit coordination. It has been hypothesized that higher the
sharedness accuracy, the more the implicit coordination is. To study this relationship the following null
hypothesis is formulated:

H05 There is no relationship between “shared accuracy” & “implicit coordination”.   

Designing the Questionnaire:
Measures of team implicit coordination processes based on team mental models, team situation models and

teams shared knowledge mainly include elicitation of knowledge from individuals on the team, which are then
aggregated to generate a representation of the team’s specific attribute for which the study has been carried
out. Many measures of shared mental models are based on averaging responses elicited from individual team
members (Cooke et al. 2004). 

The team implicit coordination processes can be measured by using ex post facto research design primarily
aimed at hypothesis testing or relationship determination in studying organizations and groups in real world
situation (Krishnaswamy et al. 2006). In this research design, a researcher may visit the teams, sit with them,
observe their working but in no way intervene in the process. 

Based on the advantages of ex post facto research design, a self report questionnaire was designed for
gathering data on team implicit coordination from the team members. It is argued that only team members can
be the best judge to determine how other team members are coordinating with them. The perceptual approach
involves measuring each member’s perception of the extent to which he/she has an accurate understanding of
each other member’s mental model. Such a measure could be constructed using self report survey items (Huber
and Lewis, 2010). Based on members’ experiences in the team, they can report on the coordination processes
and team performance.

The questionnaire was developed by going through a three phase process. The first phase of preliminary
observation was carried out in order to find out the working environment of the teams and the setting in which
the teams are functioning. In the second phase, interviews of individual and teams in a particular setting after
performing a specific task were conducted and in the third phase, a questionnaire was developed for pilot
testing. The final questionnaire was developed by incorporating the information collected during the earlier
phases and repeatedly, consulting the literature. 

All these three phases help in understanding the formation of teams, their participation in the specific
events and understanding the application of team mental models, team situation models, and knowledge based
learning of the team members, and finally proactive adjustment of team members in accordance with the
requirements of team members and the tasks. 

Preliminary Observation:
Preliminary observations, consisting of one to two hours in emergency wards of six public hospitals at

Lahore, Pakistan and one hour with six Rescue 1122 teams, are made on particular attributes and composition
of teams by personal visits of the researcher. The information was collected as to how the teams are formed.
During this phase, preliminary data of the teams was also collected for total population and for further
sampling of the teams for field study.

Interviews:
Interviews follow the preliminary observation to precisely establish a measurement scale necessary to

answer the question of measuring team implicit coordination. Accordingly, literature review, preliminary
observation notes are revisited and it is decided to conduct interviews of team members individually and
collectively.

To spell out more clearly the factors that affect individual and team implicit coordination processes, task-
based structured interviews are conducted with individual members of a team or with the team as a whole.
These interviews focus on the details of team implicit coordination processes and help in understanding the
overall settings in which teams operate. It also helps in understanding the performance episode in view of the
processes and gives detail of the implicit coordination. It gives the detail of the specific problem and the
dimensions from which to approach it.  The teamwork measure captures team processes based on behaviors
that can be observed during the execution of a task. In these interviews, a particular event or time in the
execution of a task is focused  and posed a set of questions to understand matters such as what factors the
individuals are considering at that time, what pieces of information they are weighing, what information they
are seeking, and why they made a particular decision or took a particular action. The particular questions that
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are posed are determined both by the nature of the task and the purpose of the investigation.
For example, if the goal is to understand what pieces of information team members considered in arriving

at a particular anticipation, the questions might be: What led up to the situation? What are the processes
involved? What are the needs of other team members? How do you dynamically adjust to the situation? How
far is your dynamic adjustment based on accuracy? Are the expected outcomes achieved? 

The Pilot Questionnaire:
Based on the process followed so far, a questionnaire was designed and launched for pilot testing on five

teams of emergency wards of public hospitals and two teams of Rescue 1122. The results showed that the
questionnaire was in line with the study. However, minor amendments were made before finally launching it
for data collection. 

The Questionnaire:
Guided by the process followed for designing the questionnaire and encouraged by the results of launching

the questionnaire for pilot study, the final questionnaire was designed for measuring the items. To develop
comprehension of the questionnaire, it is further divided into three sections (Table 1).

Table 1: Summary of Questionnaire
Section Item Description
One Demographic Size of team, gender, working hours, qualification and experience of respondents.
Two Longevity Time spent in current team.

Knowledge Different educational discipline, educational institution, organizational background and experience 
diversity from team members
Trust Safe, easy and feasible interaction, exchanging information about work and personal issues, 

talking about errors and experimentation, asking for help, taking risk and sharing concerns within team.
Group efficacy Shared belief in undertaking a task, ability of team members, devoting extra effort, defining task 

requirements and strategies, negotiating members’ role, interpreting performance feedback and developing
feelings of collective responsibilities.

Three Implicit Anticipate the actions and needs of team member and change, adjust and adopt to attain goals. 
coordination Proactively, share a workload, monitor the progress and coordinate the team behavior.

Questionnaire Validity and Reliability:
As the respondents of the questionnaire are well-educated individuals, therefore there was no need to

translate the questionnaire into the native language. Accordingly, English language was considered well enough
for the questionnaire which supports the face validity. 

The reliability of the questionnaire was strengthened by discussing the contents with a professor /
psychiatrist. Pilot testing of the questionnaire was conducted on five teams of emergency wards and two teams
of Rescue 1122. The results of pilot testing of the questionnaire were encouraging and did not show any
inconsistency. This study was based on five-point likert scale, and the Cronbach’s alpha was used to test the
reliability of the measure. Internal reliability test was performed on each scale to check whether the values of
reliabilities are above the suggested minimum level of 0.60(Hair et al., 1998) to 0.70 (Nunnaly and Bernstein,
1994) or below. It is found that internal reliability test for all the variables are above the said level.

Measures:
The level of sharedness accuracy is measured on the basis of four variables: longevity and knowledge

diversity in the composition of team, trusts and group efficacy as team attributes. The level of implicit
coordination is measured on the basis of sharedness accuracy among the team members. The data on all the
five variables pertaining to team implicit coordination behaviors are collected through likert scale ranging from
1(strongly disagree) to 5 (strongly agree). SPSS and Statistica are used for data analysis. 

Population:
The teams of emergency wards of the public hospitals under Health Department, Government of the

Punjab, Lahore, Pakistan and the teams of Rescue 1122 constitute the population of this study. The teams of
Rescue 1122 and the teams of emergency wards of public hospitals attend the emergencies: the former extend
their services on the spot; while the later provide their services as soon as the emergency cases are received
in the hospitals. Visiting the hospitals personally, the researcher has collected the basic data as to the number
of the teams in each hospital performing duty in the emergency wards. On the basis of this data, the population
is prepared. The Table 2 shows a summary of target population. There are 15 public hospitals in Lahore where
232  emergency  teams  are  operating  and  at  12  Rescue  Stations,  57 ambulance vehicle teams and 30
fire vehicle teams are in operation at the time of collection of data. 
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Table 2: Distribution of the Population
Teams Emergencies

--------------------------------------------------------------------------------------------------
1122 Public Hospitals Total

Ambulance 57 --- 57
Fire Vehicles 30 --- 30
Medical --- 115 115
Surgical --- 102 102
Dental Surgery --- 3 3
Gynae --- 6 6
Night Cover --- 3 3
Sunday Cover --- 3 3
Total 87 232 319

Sample:
Scientific design of the study and sample help to minimize specific limitations that arise due to faulty

study design. Care has been taken to select a more representative and scientific sample design for the
population that inherits heterogeneous format. For this, a complete listing of teams of Rescue 1122 and
emergency wards of public hospitals at Lahore is prepared on the basis of data that was obtained personally
by visiting the hospitals and centers of Rescue 1122.  Various bases are identified to construct homogeneous
strata of the study population. On the basis of team specific attribute and homogeneity of teams, multi-strata
are finalized and proportionate to size multi-strata scientific sampling design is employed. Randomly selected
team members are approached to complete the questionnaire at one point in time. To control the biasing, self-
identification of the participants was not desired. However, the participants who have self-identified themselves
are compared with other group and no difference is found. 

From the total population of 319 teams, 15 teams with different attributes such as dental surgery,
gynaecology, night cover and Sunday cover were made part of the sample in order to ensure their
representation. Sample from amongst rest of the 304 homogenous teams of the population was drawn on the
basis of confidence level at 0.95.  Thus total 31 random sample teams were drawn.  In this way 6 ambulance
teams, 4 fire vehicle teams, 16 medical teams, 10 surgical teams, 3 dental surgery teams, 6 gynaecology teams,
3 night cover teams and 3 Sunday cover teams were selected in the sample  and thus, the total respondent
teams were 46 as shown in Table 3.

Table 3: Sample Selected for the Study
Teams Emergencies

-------------------------------------------------------------------------------------------------
1122 Public Hospitals Total

Ambulance 6 --- 6
Fire Vehicles 4 --- 4
Medical --- 13 13
Surgical --- 8 8
Dental Surgery --- 3* 3
Gynae --- 6* 6
Night Cover --- 3* 3
Sunday Cover --- 3* 3
Total 10 36 46
* teams with different attributes

Data Collection:
The medical superintendents of respective hospitals allowed the researcher to go to the emergency wards

of the hospitals and get the required information. Similarly, director general Rescue 1122 formally allowed
visiting the Rescue 1122 stations and getting the questionnaire completed from the sample.

The purpose of the study and terminology was explained to the respondents. The staff of the emergency
wards of public hospitals particularly for six main hospitals was awfully busy and a lot of time was spent in
the emergency wards, which helped not only in completing the questionnaire but also observing the process
of these emergencies. The doctors and nurses in case of public hospitals and the medical and fire teams in case
of Rescue 1122 stations completed the questionnaire. The researcher along with facilitator visited the offices
of teams of Rescue 1122 and emergency wards of public hospitals of sample again and again and collected
all data by September, 2008. 

Analysis and Interpretation:
Descriptive Statistics:
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Brief description of the data collected displays summary statistics for the variables of the model, longevity,
knowledge diversity, trust, group efficacy, sharedness accuracy and implicit coordination. 

Gender Wise Distribution of Population:
Table 4 shows gender wise and qualification wise distribution of the population. The proportion of

population in terms of qualification and gender are seen. Total female population is 49.2 % to male population
and almost the similar trend exists in terms of postgraduate, professional graduate, graduate, and undergraduate
qualification. 22.5% population is under graduate and 77.5% population is graduate and above. This is mainly
because only drivers of the population of Rescue 1122 and some of the nurses of emergency wards of public
hospitals at Lahore are undergraduates.  

Table 4: Gender wise Qualification of Respondents
Qualification Gender of respondents

----------------------------------------------------------------------------------------------------------------------------
Male Female Total
---------------------------------- ---------------------------- -------------------------------
No. % No. % No. %

Post graduate 26 26.8 23 24.47 49 25.65
Professional graduate 30 30.93 26 27.66 56 29.32
Graduate 20 20.62 23 24.47 43 22.51
Under graduate 21 21.64 22 23.4 43 22.51
Total 97 100 94 100 191 100

Categorical Items:
The descriptive statistics of five categorical variables are available. The proportion of male and female

population is 51% and 49% respectively. 61.8% respondents have been performing duties on rotation basis.
In qualification, the respondents are almost equally divided in all the four categories. An analysis of the data
makes this point quite clear that most of the population has agreed or strongly agreed with the statements. Out
of the first four variables i.e. longevity, knowledge diversity, trust and group efficacy, higher trend of
knowledge diversity is not contributive to the sharedness accuracy. The impact of knowledge diversity is quite
obvious on the sharedness accuracy and finally team performance. Sharedness accuracy has direct impact on
implicit coordination, which is measured at 60.53%.

Factor Analysis:
The Kaiser-Meyer-Olkin Measure (KMO) of sampling adequacy is used to assess the extent to which items

of knowledge diversity scale belong together. In order to reduce the data explaining the items, the factor
analysis is conducted. 

One factor of organizational facets explains 47.83% of knowledge diversity and is therefore, used for
further analysis while seeing the behavior and relation of the items (Table 5). 

Table 5: Eigenvalues of Knowledge Diversity
Eigenvalue % Total variance Cumulative Eigenvalue Cumulative %

1 1.913 47.837 1.913 47.837
2 0.744 18.592 2.657 66.429

Significance value is less than 0.05 indicating that there are significant relationships among items of
construct. Knowledge diversity is developed and used as four-independent but related components scale. 
Therefore principal axis, standard factor analyses with varimax rotation is conducted. Table 6 reports the factor
loadings for each variable on the components or factors after rotation. Items that did not have a primary
loading of at least 0.7 were eliminated. Different organizational background is above the primary loading
criteria and better represents knowledge diversity for further analysis.

Table 6: Factor Analysis of Knowledge Diversity
Item F1
1. Different Educational Discipline 0.696
2. Different Educational Institution 0.662
3. Different Organizational Background 0.716
4. Different Team Experience 0.691
Principal component analysis with varimax (Kaiser Normalization)
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Eigenvalue of trust indicates that 56% of the items fall in F1 to F3. First facet relates to interaction, the
second to exchange of information among team members and the third to talk about experimentation (Table
7).

Table 7: Eigenvalues of Trust
Eigenvalue % Total variance Cumulative Eigenvalue Cumulative %

1 3.217 32.171 3.217 32.171
2 1.351 13.512 4.568 45.683
3 1.027 10.272 5.595 55.955
4 0.903 9.03 6.499 64.985
5 0.766 7.658 7.264 72.643

The ability to reproduce the correlation/covariance matrix use tests of absolute trust. The goodness-of-trust
(GFT) index is the percent of observed covariances explained by the covariances in the model. The goodness-
of-trust indexes for three factor models being tested are summarized in Table 8. From the exploratory factor
analysis, evidence of a multi-factor solution exists. F1 explains the safe, easy and feasible interaction with team
members; F2 explains exchange of information about personal issues, ask for help; and F3 explains about
experimentations. 

Table 8: Factor Analysis of Trust
F1 F2 F3

1. Willing to take risks 0.229 0.074 0.627
2. Safe interaction with team members 0.758 0.054 0.25
3. Easy interaction with team members 0.858 0.028 0.052
4. Feasible interaction with team members. 0.806 0.17 0.039
5. Frequently exchange information about relevant work 0.359 0.041 0.585
6. Frequently exchange information about personal issues 0.054 0.731 0.065
7. Talk about errors 0.042 0.624 0.296
8. Ask for help 0.169 0.74 0.009
9. Talk about experimentation -0.002 0.118 0.761
10. Share concerns within the team 0.388 0.329 0.402
Principal component analysis with varimax (Kaiser Normalization)

Group efficacy is an aggregate of two facets and the two facets represent 51.30% of the data collected
for group efficacy. Cumulative eigenvalue for these two facets is 4.10 of 5.84, therefore it properly explains
group efficacy (Table 9).  

Table 9: Eigenvalues of Group Efficacy
Eigenvalue % Total variance Cumulative Eigenvalue Cumulative %

1 2.99 37.37 2.99 37.37
2 1.12 13.94 4.1 51.3
3 0.93 11.59 5.03 62.89
4 0.81 10.11 5.84 73

Group efficacy is an aggregate of two facets (F1 and F2) explaining the collaboration in defining task
requirements, and ability and shared belief to undertake a given task. Therefore, exploratory factor analyses
are conducted for group efficacy to assess whether the items within each dimension are reasonably correlated.
Results are shown in Table 10.

Table 10: Factor Analysis of Group Efficacy
F1 F2

1. Shared belief to undertake a given task 0 0.806
2. Confident in the ability of team 0.178 0.797
3. Willing to devote extra effort in collaborative activities 0.533 0.444
4. Collaborate in key tasks and team related information 0.634 0.438
5. Collaborate in defining task requirements 0.713 0.199
6. Negotiate members role 0.607 -0.107
7. Interpret performance feed back 0.651 -0.012
8. Strong feeling of collective responsibility for performance 0.496 0.441
Principal component analysis with varimax (Kaiser Normalization)

Eigenvalues for first two facets have their 50.86% relation to implicit coordination; therefore first two
facets of the items have been taken for further analysis of factor loading (Table 11). 

1129



Aust. J. Basic & Appl. Sci., 4(6): 1121-1136, 2010

Table 11: Eigenvalues of Implicit Coordination
Eigenvalue % Total variance Cumulative Eigenvalue Cumulative%

1 2.513 31.408 2.513 31.408
2 1.556 19.452 4.069 50.86
3 0.934 11.674 5.003 62.533
4 0.793 9.91 5.795 72.443
5 0.723 9.039 6.519 81.482 

Factor analysis about the structure of the factor loadings and inter-correlations for implicit coordination
are performed according to standard factor analysis. Several different fit indices for two facets of implicit
coordination are compared in Table 12.  

Table 12: Factor Analysis of Implicit Coordination
F1 F2

1. Anticipate the action of team    members without communication 0.813 -0.102
2. Anticipate the needs of team members without communication 0.806 0.065
3. Change adjust and adopt contribution to attain common goals 0.695 -0.07
4. Provide task relevant information without request 0.579 0.284
5. Proactively share a workload 0 0.686
6. Monitor the progress of activity and performance 0.013 0.738
7. Adopt behavior to the expected action 0.01 0.677
8. Coordinate the team interaction behaviour 0.59 0.126
Principal component analysis with varimax (Kaiser Normalization)

This level of goodness-of-fit proves that the implicit coordination is two facets model for this data and
the scales used. Implicit coordination is an aggregate of two facets (F1 and F2) explaining the needs and
actions of team members without communication, and monitor performance respectively.

Model Variables:
After factor analysis, six model variables longevity, knowledge diversity, trust, group efficacy, sharedness

accuracy and implicit coordination have further been measured by the remaining sub variables. The mean and
S.D of these variables and sub variables of the sample male and female population have been taken in the
Tables 13 to 18.  

Longevity:
The longer the team members stayed together, the higher the sharedness accuracy is. The longevity has

been measured by time spent in current team. The data on time spent in current team was further equally
distributed in months i.e. from 12 months to 60 months at likert scale 1 to 5. The combined mean of time
spent in current team is 2.25 which is 27 months. The mean for time spent in current team in respect of male
population is more than the female population, which shows that male team members have been together for
a longer period than the female team members (Table 13).

Table 13: Variable of Longevity
Item Male Female Combined

---------------------------------- -------------------------------- ----------------------------
Mean S.D Mean S.D Mean S.D

Time spent in current team 2.32 1.232 2.18 1.224 2.25 1.227

The male team members have more sharedness accuracy than the female team members. Thus the male
team members from the sample enjoy more implicit coordination.

Knowledge Diversity:
Knowledge diversity has negative impact on shared accuracy. Knowledge diversity has been measured by

one item after factor analysis of four items. The mean of male female population of different organizational
background from team members is 3.52 and 3.37 respectively as shown in Table 14. This shows that the team
members have more experience of working with different team. 

Table 14: Variable of Knowledge Diversity
Item Male Female Combined

------------------------------- ------------------------------ -----------------------------
Mean S.D Mean S.D Mean S.D

Different organizational background 3.52 1.124 3.37 1.187 3.45 1.15
from team members
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Thus different organizational background from team members is representing knowledge diversity. The
team members of the sample are generally from different organizational background. 

Trust:
The more team members have trust on each other, the higher is the sharedness accuracy. The trust has

been measured by six items after factor analysis of ten variables in questionnaire. The averages of all indicators
as shown in Table 15 range from 3.09 to 4.10 which are very much higher than 3, i.e. the mid point. The safe
interaction with team members with combined mean 4.10 and S.D 0.957 better represents trust. 
Table 15: Variable of Trust
Item Male Female Combined

---------------------------------- ------------------------------ ----------------------------
Mean S.D Mean S.D Mean S.D

1. Safe interaction with team members 4.12 0.955 4.09 0.96 4.1 0.957
2. Easy interaction with team members 3.98 1.015 4.06 0.1 4.02 0.968
3. Feasible interaction with team members 3.87 0.941 4.01 0.1 3.94 0.949
4. Exchange information about personal issues 3.06 1.191 3.13 1.17 3.09 1.179
5. Ask help from team members 3.85 0.934 4.12 0.82 3.98 0.888
6. Talk about experimentation 3.59 1.003 3.67 1.09 3.63 1.043

The data supports the argument that trust falls in the higher side and is better indicator of sharedness
accuracy among the team members.  

Group Efficacy:
The group efficacy has been measured by three items after factor analysis of eight items. The combined

average of all items as shown in Table 16 ranges from 4.03 to 4.05 which are very much higher than 3. The
data supports the argument that group efficacy among the team members of sample falls on the higher side. 

Table 16: Variables of Group Efficacy
Item Male Female Combined

------------------------------ --------------------------- ------------------------------
Mean S.D Mean S.D Mean S.D

1. Shared believe to undertake a given task 4.11 0.7 3.95 0.95 4.03 0.83
2. Confident in the ability of team 4.14 0.81 3.95 0.89 4.05 0.85
3. Collaborate in defining task requirements 4.07 0.65 4.01 0.77 4.04 0.71

Sharedness Accuracy:
The sharedness accuracy has been established through four independent variables, i.e. longevity, knowledge

diversity, trust and group efficacy. The overall average of all these sub-variables of the above variables has
been higher than the mid point. In case of knowledge diversity this higher ratio has negative impact on
sharedness accuracy, whereas rest of the three variables strongly support that there exists sharedness accuracy
as per data available. The sharedness accuracy leads to implicit coordination which shows that sharedness
accuracy is the process that results in implicit coordination. The combined mean and S.D of sharedness
accuracy is 3.40 and 0.48 respectively (Table 17).

Table 17: Variables of Sharedness Accuracy
Item Male Female Combined

--------------------------------- ------------------------------ ---------------------------
Mean S.D Mean S.D Mean S.D

Sharedness Accuracy 3.42 0.467 3.32 0.488 3.397 0.477

Sharedness Accuracy and Implicit Coordination:
The sharedness accuracy has been established through four independent variables, that is longevity,

knowledge diversity, trust and group efficacy. The overall average of all these items of the above implicit
coordination has been higher than the mid point. In case of knowledge diversity, this higher ratio has negative
impact on sharedness accuracy, whereas rest of the three variables strongly support that there exists sharedness
accuracy as per data available. The sharedness accuracy leads to implicit coordination. Thus sharedness
accuracy is the process that results in implicit coordination. The combined mean and S.D of sharedness
accuracy is 3.40 and 0.48 respectively (Table 17) and the combined mean and S.D of items of implicit
coordination ranges from 3.55 to 4.0 and 0.8 to 1.1 respectively (Table 18).
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Table 18: Variables of Implicit Coordination
Item Male Female Combined

---------------------------------- ------------------------------- -------------------------------
Mean S.D Mean S.D Mean S.D

1. Anticipate the action of team 3.51 1.115 3.59 1.055 3.55 1.084
members without communication

2. Anticipate the needs of team 3.56 1.104 3.56 1.118 3.56 1.108
members without communication

3. Monitor the progress of activity 3.97 0.831 4.03 0.786 4 0.808
and performance

Correlation Analysis:
The null hypotheses are formulated for testing the empirical relationship between variables. Bivariate

correlation table significantly shows the relationships of the variables of the models and confirms that implicit
coordination behavior has something more to explain than the explicit coordination. Means, standard deviation,
bivariate correlations and reliability estimates are presented in Table 19. It can be seen that all reliability
estimates (Cronbach’s alpha) are above 0.66 cutoff. 

Sharedness accuracy has been determined by four independent variables longevity, trust, knowledge
diversity and group efficacy in the model. The higher all the above variables, the higher the sharedness
accuracy is except for knowledge diversity.  Hypothesis 1 to 4 states that longevity; trust and group efficacy
have positive relation with sharedness accuracy whereas knowledge diversity has negative effect on sharedness
accuracy. The relationship of sharedness accuracy with longevity, trust, group efficacy and knowledge diversity
is significant at the 0.01 level. Hence longevity, knowledge diversity, trust and group efficacy have positive
relation with sharedness accuracy so null hypotheses 1, 3 and 4 are not supported and null hypothesis 2 is
supported. Alternative hypotheses 1, 3 and 4 stand proved and alternative hypotheses 2 stand rejected.

Hypotheses 5 stated sharedness accuracy’s impact on implicit coordination. Sharedness accuracy’s
relationship with implicit coordination is significant at 0.01 level, hence null hypotheses 5 is not supported and
alternative hypotheses is approved. 

Tables 19: Correlation Matrix of Model Items
Variable 1 2 3 4 5 6

1 Longevity 1
2 Knowledge Diversity 0.1 1
3 Trust 0.21** 0.1 1
4 Group Efficacy 0 0 0.48** 1
5 Sharedness Accuracy 0.70** 0.64** 0.58** 0.45** 1
6 Implicit Coordination 0.27** 0.18* 0.26** 0.1 0.34** 1

Mean 2.3 3.6 3.8 4 3.9 3.8
Standard Deviation 1.2 0.8 0.6 0.5 0.5 0.5
Reliability 0.7 0.7 0.7 0.7 0.7

* Significant at the 0.05 level
** Significant at the 0.01 level

Conclusion:
This empirical study is conducted in team setting of Rescue 1122 and emergency wards of public hospitals

at Lahore, Pakistan. The primary reason for this research study is to find out relationship between team implicit
coordination and team performance. The study is aimed at evaluating a range of possible intermediate items
that develop on sharedness accuracy. The use of team implicit coordination is to materialize individuals as well
as team performance in a unique perspective for achieving organizational performance. 

Team implicit coordination is of interest from organizational performance perspective. This phenomenon
has been studied from various angles. These angles are organizational, psychological and sociological. The
organizational perspective explains it in terms of the benefits of staying together for a longer period in the
organization for developing sharedness accuracy. This perspective centers on time spent in current team. The
psychological perspective focuses on the affective responses of employees to task requirement, team members
requirement and organization. Finally, the sociological perspective incorporates dimensions relating to the team
working environment. 

The study has suggested that variables such as longevity, knowledge diversity, trust and group efficacy
are useful for developing sharedness accuracy among team members. The longer the team members stay
together, the higher the sharedness accuracy will be. The study supports this argument for a limited period of
time and as soon as the team members have stayed for much longer period of time, the downward trend starts.
This trend of analysis is in line with the facts. The coordination level cannot keep on increasing for indefinite 
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long period of time. Knowledge diversity has a positive impact on sharedness accuracy, which is again a new
phenomenon established by this study (Huber and Levwis, 2010). Trust and group efficacy are however, the
team attributes contributing to sharedness accuracy.

The study further explored the relationship of sharedness accuracy and implicit coordination. This
relationship is in line with the literature and is useful for knowing the level of team coordination processes
and enhancing the performance of the teams.

Contribution of the Study:
One of the major contributions is the development of measures for collection of data and resultantly, the

data showing the factors measuring the team implicit coordination.  
The study would contribute towards TIC research in future. The contribution of this research is important

for both academic researchers and team managers. Understanding TIC view is beneficial for deciding the
potential role of TIC efficiency in team performance. While team management benefits by understanding the
importance of allocating its precious resources to support TIC and ultimately gain team’s performance.
Managers are benefitted by learning that TIC should convert human efficiencies into performance in a specific
situation particularly with knowledge based decision. 

Findings of the study highlight the importance of the role of TIC to gain competitive advantage in
emerging and pre-existing teams. It can also be used as an indicator for future team performance. 

Practical Implications:
Keeping the significant role of TIC on team performance in view, the study emphasizes the need to draw

the guidelines for measuring TIC in specific situation.  Administrators, managers, consultants and researchers
can take an initiative in this regard to meet the information thrust of stakeholders. The procedure adopted for
measurement of team implicit coordination may prove useful for practically assessing the team performance
in view of the situation wherein team members anticipate the situation and dynamically adjust themselves
according to the task requirements and the needs of team member. 

As the world is facing the challenges of increasing performance in public and private sectors, there is a
great need to develop organizational structure on team formation and the teams’ performance may be measured
in emerging team specific situations. In a global environment, if information related to TIC is disclosed to the
team members, it may enhance the value of the team in the eyes of managers.

The study would be very beneficial for business managers to draw their attention to use TIC aspects
alongside financial focus. It helps to evaluate the team performance to enhance overall organization efficiency
through diverting scarce resources in the value creating direction. It also creates awareness about TIC and its
role to maintain the sustainable competitive advantage which leads to ultimate profitability in a competitive
environment of WTO era of knowledge economy. 

Limitations of Research:
This study is based on teams of Rescue 1122 and emergency wards of public hospitals at Lahore, Pakistan.

The results of this model need to be further validated on a wider data set. The measures may further be
improved with the help of the results of this study. 

The validity of the study can be criticized on the grounds of TIC method, which is used in research for
measuring TIC for the first time. However, reliability of the study is good, which is based on sample
population representing 46 teams. The data used in the study was collected by the researchers themselves. The
results of this study are limited to the population and its results may not be generalized to other population.

Further Research Avenues:
Future research may expand the population size and concentrate on all teams in Pakistan and other

economies including countries from developed world,  i.e. USA, UK, Canada, Australia, etc. to conclude the
impact of TIC on team performance in a broad scenario and increase the generalizability of the results. As the
components of TIC and its models have not been finalized yet, more studies on comprehensive TIC model are
needed. Future research may fully explore not only parameters of TIC but also try to develop some exhaustive
TIC model usable for internal stakeholders to evaluate the TIC processes. Structural equation modeling and
social network analysis may also be used for better understanding of the impact of TIC on team performance.

The size of team, commitment and the role of leadership can be added to the team formation for
developing sharedness accuracy. Knowledge diversity may be seen as a positive sign in the performance of
the team. This will help in development of a new framework for potential managers and researchers use in
future.
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