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Teamwork is gaining increasing attention in a broader management research. In addition to previous research on the
relationship between team structure and innovation performance, this study draws from an interesting
experience-based theory advanced by Kelley and Littman (2005), which examines teams from design thinking
perspective, and tests its contributions and effects on team’s innovation performance. According to Kelley and
Littman any team should include the following team roles: The anthropologist, the experimenter, the
cross-pollinator, the hurdler, the collaborator, the director, the experience architect, the set designer, the storyteller,
and the caregiver. We develop theoretical logics to explain how team structure that includes these key team roles
and competences lead to a better innovation performance, and propose pertinent hypotheses.
Experimental-empirical research and quantitative analysis were used in the study. The study conducted multiple
experiments on three samples: a group of foreign entrepreneurship students, a group of technical students, and an
additional group of randomly selected individuals, aged between 20 and 58, with diverse backgrounds. A special
approach was implemented and a new instrument was developed to evaluate individuals in teams. While the results
show that team that possess the major competences proposed by Kelley and Littman are more innovative,
preliminary results also show that not all team roles are equally important. Moreover, team roles should be
allocated equally among members for better collaboration, member satisfaction, and quick response, and within one
team, one prevailing personality is optimal in terms of innovativeness. We discuss the implications of our findings

for future research and managerial practice.

Keywords: innovative team structure, team roles, team formation strategy, design thinking, Kelley’s index, ten
faces of innovation, team innovation performance

Introduction

Increasing global competition, ever increasing requirements for flexibility and adaptability to the
unexpected conditions and changes has advanced the salience of how teams are structured in the effective
production of innovative goods and services (Guzzo & Dickson, 1996; Kozlowski & llgen, 2006).
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Consequently, significant attention has been paid to a better understanding of what determinants make teams
work effectively. In several studies in the field of business, management and psychology scholars have tried to
unveil the factors that affect team performance (Kozlowski & Bell, 2003). For instance, group cohesion
(Mullen & Copper, 1994), emotional displays (Van Kleef et al., 2009), collective goals (O’Leary-Kelly,
Martocchio, & Frink, 1994), member satisfaction (Feng, Yongjuan, & Erping, 2009), etc., were all shown as
significant predictors of team performance and innovation.

Similarly, more and more ventures are successfully founded by teams (Feeser & Willard, 1990). An
increasing number of success stories from the “start-up” world have emphasized the importance of teamwork in
the field of entrepreneurship (Chan, 2009) and broader management research (Guzzo & Dickson, 1996).
Although existing literature has largely contributed to our knowledge about determinants of team performance
(Banker, Field, Schroeder, & Sinha, 1996; Stewart & Barrick, 2000), there are several remaining unanswered
guestions. For instance, while existing studies highlight many differences across teams’ innovative performance,
and underscore the importance of considering composition of team roles in the study, there is less attention paid
towards understanding how the composition of team roles impacts innovative performance. In particular,
factors affecting teams’ performance, creative excellence and innovativeness are still poorly examined
(Bygrave & Timmons, 1992; Henneke & Luthje, 2007).

Further, evidence shows that team heterogeneity is crucial for product innovativeness (Henneke & Luthje,
2007), team learning (Clarysse & Moray, 2004), and firm performance (West, 2007), but little is known so far
about processes that lead to successful team formation (Chandler & Lyon, 2011; Forbes, Borchert,
Zellmer-Bruhn, & Sapienza, 2006). Taken altogether, research in determinants of team innovation performance
has been growing over the past few years, with team structure being emphasized as one of the main reasons for
variability in innovation performance of teams (Cohen & Bailey, 1997; DeCusatis, 2008). In particular,
individual characteristics and attributes of team members influencing allocation of tasks and authority have
been attributed a crucial role in team performance (O’Neill & Allen, 2011; Peeters, Van Tuijl, Rutte, &
Reymen, 2006), and team innovation (Bell, 2007).

In examining the impact of team roles structure, Belbin’s model of team roles has so far gained a lot of
research attention. According to Belbin, team roles are defined as a pattern of six factors: personality, mental
ability, current values and motivation, field constraints, experience, and role learning. Although Belbin (2010)
did not show how much of the variance of a specific role is explained by individual factors, he argued that all
roles should acquire a balanced representation in a team (Aritzeta, Swailes, & Senior, 2007). However, not all
studies could verify the Belbin roles’ contribution to innovation and performance (Anderson & Spleap, 2004;
Rushmer, 1996). Meanwhile, other role theories and guidelines, such as by Benne and Sheats (1948), Katz and
Kahn (1978), Graen and Scandura (1987), Parker (1990), Davis, Millburn, Murphy, and Woodhouse (1992),
Spencer and Pruss (1992), and Holland (1997) had gained only limited attention in practice. What makes those
findings particularly interesting is, that some of the mentioned models have overlapping roles, whereas some of
them are unique to a particular researcher (Senior, 1997).

Many have tried to come up with a perfect formula that would allow forming most innovative teams
(Belbin, 1981, 2010; Parker, 1990), but none of the guidelines can be generalized across variety of
circumstances. The lack of solid theoretical foundations for studying the impact of team roles composition on
innovation performance represents a significant gap in literature and demands attention in order to enable more
systematic future research. Despite certain theories have already been validated and well noted, in this research
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we study team roles from a different angle. Our research is grounded in design thinking theory, which has
become increasingly popular in innovation activities in firms, with a specific goal to test such team structure
that allows a better implementation of design thinking in firms. The basic mechanism of the design thinking is
to use the designer’s sensibility and methods to match people’s needs with what is technologically feasible and
what a viable business strategy can convert into customer value and market opportunity” (Brown, 2008). In
addition, drawing from design thinking logics, Kelley and Littman (2005) argued that team members’ diversity,
skills, abilities, responsibilities, and personalities affect team innovation performance. Their findings are upon
authors’ own fieldwork experiences in working with different teams in very different contexts. Although the
ideas that Kelley and Littman are advancing in their theorizing are very appealing, they have yet not been
validated in a structured manner. Therefore, the main purpose of the study is to test and verify their empirical
theory on 10 innovative roles and its connection to innovation performance in a team on a large sample. In
order to do so we use a combination of experimental and quantitative research methods in the contexts of
different teams.

Our specific contribution is conceptual and empirical. First, we develop theoretical logics and proposition
explaining why team structure that includes key team roles leads to a better innovative performance of teams.
Second, we test our proposition using experimental techniques. Third, while most of the existing research on
teams was focused either on the micro-level to explore individual member contribution to innovation
performance, the leadership style of teams (Oldham & Cummings, 1996) or the macro-level to explore effects
of organizational design, industry specific attributes, prior ties, and demographic homogeneity on teams’
performance (Eisenhardt & Tabrizi, 1995), to our best knowledge not many studies focused studying effects on
the team level of research. According to Klein and Kozlowski (2000), examining determinants of
organizational effectiveness from the team level of research allows better understanding of intra-team
interactions and behaviour as well as its external influences (Glynn, Kazanjian, & Drazin, 2010). This study
therefore investigates the innovation performance of teams depending on members’ interactions and
personalities. By identifying and validating characteristics of innovative team structure that entrepreneurs
should pay specific attention to, we provide practical implications that can help firms enhance their
competitiveness.

Literature Review and Hypothesis

Teamwork facilitates firm innovation because diversity, skills, and knowledge breadth of team members’
contributions are more than a simple sum of individuals’ contributions (Burpitt & Bigoness, 1997; Jehn,
Northcraft, & Neale, 1999). Innovation often has seeds in the mind of a creative individual, but requires the
whole team to analyze and develop (Tang, 1998). The experience-based theory of team structure effectiveness
developed by Kelley and Littman (2005) argued that any team should include 10 different team roles from three
major domains: (1) learning (the anthropologist, the experimenter, and the cross-pollinator); (2) organizing (the
hurdler, the collaborator, and the director); and (3) building (the experience architect, the set designer, the
storyteller, and the caregiver). Kelley and Littman’s proposition does not necessarily denote 10 different
persons denominated with a single role: The role should be understood as 10 attributes, which can be
distributed among any number of team members—one member may possess more than just one role. For each
of the roles, its characteristics and task responsibilities are linked to the positive effect they hold on innovation
and performance that lead to a higher innovation performance. Drawing from the fact that teamwork depends
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upon individual contributions, and that each of the characteristics and responsibilities has an individual
influence on innovation, we expect that a team will be more innovative and effective with members covering
each of the roles explained hereinafter (Barrick, Stewart, Neubert, & Mount, 1998; Stewart & Barrick, 2000;
Tjosvold, Yu, & Wu, 2009). Below we summarize key roles identified in the Kelley and Littman’s (2005)
framework and integrate them in the innovation performance literature. In specifics, we emphasize key
characteristics of each role and link it to the existing studies that related a specific characteristic with
innovation performance.

The learning roles are crucial for the firm’s performance, as knowledge provides a basis for a competitive
edge and fosters innovation (Cohen & Levinthal, 1990; Grant, 1996). Learning roles, which include the
anthropologist, the experimenter, and the cross-pollinator, are in charge of expanding knowledge by constantly
gathering new information.

The Anthropologist

The anthropologist’s task is to observe the market and develop a deep understanding of the latent needs of
society and the way people interact with products. He/she tries to see all the important details, particularly of
the problem-solving action. The most prominent characteristics of this role are open-mindedness, intuition, and
possession of empathy (Kelley & Littman, 2005, pp. 15-40). In prior research, these three characteristics have
been significantly related to innovation performance. First, open-mindedness indicates the degree to which
people are open-minded, and like novelty (McCrae & Costa, 1987). Moreover, it refers to the willingness to
tolerate different opinions and consider new unfamiliar ideas (Flynn, 2005; LePine, 2003), which are argued to
facilitate good understanding of members and lead to a better team innovation performance (Homan et al.,
2008). Furthermore, open-mindedness was shown to positively impact individual’s creativity, imagination, and
innovativeness (Baer & Oldham, 2006; Jacoby, 1967). Second, intuition, evolves from experiences and
accumulated knowledge, and is most often used in an environment that lacks information (Harper, 1988;
Kardes, 2006). Furthermore, intuition proves useful in strategic decisions (Khatri & Ng, 2000) and can foster
creativity and individual innovation performance (Sadler-Smith & Shefy, 2004; Tesolin, 2007). Third, empathy
helps branch out into other skills and integrate them with their deep knowledge, as long as they experience the
problem from multiple perspectives to fully understand the latent needs. By combining different insights it
allows for creativity and higher innovation performance (Martin, 2009; McDonagh & Thomas, 2010).

The Experimenter

His/her task is to make ideas tangible to give a shape to a new concept. He/she embraces failures at early
stages to avoid big mistakes later in the process and thus saves money and makes the thinking process more fun,
therefore more pleasant to work. The most prominent characteristics of this role are able to experiment,
risk-taking, and learning from failures. A person’s ability to experiment is crucial for team’s performance and
new product development, as prototypes (from experimentation) enable more powerful explanation via solution
visualization and successful idea evolving (West & lansiti, 2003; Wouters & Roijmans, 2010). Second,
risk-taking involves taking bold actions, and is also an important factor that positively affects creativity in
terms of idea boldness ( Baucus, Norton, Baucus, & Human, 2008), firm performance (Antoncic, 2003), and
team innovation performance (particularly radical innovation due to higher level of complexity and uncertainty)
(Cabrales, Medina, Lavado, & Cabrera, 2008; Rhee, Park, & Lee, 2010). Moreover, experimentation and trial
and error learning improve the development process and foster creativity and organizational innovation
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performance (Cannon & Edmondson, 2005; Thomke, 2003).

The Cross-Pollinator

His/her role is to provide knowledge breadth to the team. This team role facilitates combining knowledge,
i.e.,, to connect general knowledge, experiences, skills, hobbies to the problem in the area of expertise. It
enables brining new perspectives on how to utilize the expertise knowledge in many different aspects of life to
the team (Brown & Katz, 2009; Kelley & Littman, 2005, pp. 67-90). The variety of knowledge and skills of
this role enhances opportunity recognition (Kogut & Zander, 1992), new product development (Leonard-Barton,
1995), creativity and firm’s innovation (Sakkab, 2007). Finally, it was demonstrated that curiosity has a
positive effect on creativity and innovation performance (Fleming, 2004; Sakkab, 2007).

The set of roles that concentrate on organizing are salient for moving ideas forward in organizations.
Organizing is essential to teams as it provides a path to follow, to connect, and to integrate all the members into
a team by setting goals and motivating other team members. These roles also manage team resources such as
time, effort, and financial resources (Kelley & Littman, 2005).

The Hurdler

He/she is the entrepreneur of the team, persistent, optimistic and determined, with great problem-solving
skills. He/she follows the path to the goal he/she believes in and successfully overcomes obstacles that emerge
in the way. In the past, persistence has been positively related to innovation activity, as it helps to complete a
variety of tasks over time no matter what (Wong, Tjosvold, & Liu, 2009). Optimistic individuals are also more
effective problem-solvers (Peterson, Owens, Tetlock, Fan, & Martorana, 1998), as they are more open to new
knowledge and experimentation (Levinthal & March, 1993), more open to new challenges (Seligman & Nathan,
1998), pay more attention to information (Aspinwall, Richter, & Hoffman lii, 2001), and more likely react to
problems (Geers, Handley, & McLarney, 2003), which result in a higher problem recognition (Papenhausen,
2004) and individual innovation performance (Gary, 2003).

The Collaborator

The role of collaborator is to take care of the team, to assign roles to team members, depending on the
problem set and the skills needed, and to inspire teams with confidence (Kelley & Littman, 2005, pp. 113-140).
He/she brings people together to get things done and ties the group together in challenging times. In the
literature, collaboration has been recognized as an essential part in fostering innovation activity through idea
generation (Barczak, Lassk, & Mulki, 2010; Brown & Katz, 2009), creativity (Alves, Marques, Saur, &
Marques, 2007), speeding up the product development process (Brown & Eisenhardt, 1995; Schippers, West, &
Dawson, 2010), and better predictions of environmental changes (Ambrose & Harris, 2009; Hansen & Oetinger,
2001). The collaborator’s main goal is to ensure that the team is used to its full potential in attaining innovation
performance.

The Director

Among the organizing roles, the director is the operative manager of the team. He/she needs to find
talented individuals, compose a team, and direct the team towards a goal. The director helps to spark creativity
and instils the team with inspiration, motivation, and empowerment (Kelley & Littman, 2005, pp. 141-164).
Similarly, empowerment is important for the creation of trust (Brunetto & Farr Wharton, 2007), autonomy and
power in decision-making (Spreitzer, Kizilos, & Nason, 1997), proactiveness, open communication, and shared
vision and common goal (Ahmed, 1998), which have all been shown to lead to enhanced performance and
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organizational innovation performance (Jung, Chow, & Wu, 2003).
The building roles integrate information gathered by the learning roles with the empowerment of the
organizing personas into a combination that allows and fosters innovation.

The Experience Architect

He/she creates unique consumer experiences to connect at a deeper level with the consumer’s latent needs
and satisfy market needs. By having the capability of transforming a product or service into an extraordinary
experience (Kelley & Littman, 2005, pp. 165-192), the role fosters innovation performance. Indeed, design
literature suggests that focusing on the functional performance of products is not sufficient; innovating firms
need to consider a product’s emotional satisfaction and market latent needs as well (Leavy, 2010; Y. Li, Wang,
X. Li, & Zhao, 2007). Many contemporary business success stories relate to new experiences (Martin, 2007,
2009); companies such as Apple, P&G, Four Seasons, Red Hat, Cirque de Soleil brought to the market what
people had not even known they need or want.

The Set Designer

He/she has the capability of transforming ordinary work environments into a powerful tool that stimulates
creativity and fosters innovation by affecting participants’ behaviour. The work environment was determined as
an important factor in stimulating an individual’s creativity, affecting creative performance and innovation as a
result (Oldham & Cummings, 1996). The work environment is salient to individuals’ creativity and innovation
performance (Amabile, Conti, Coon, Lazenby, & Herron, 1996).

The Storyteller

The storyteller builds morale and environmental awareness by fostering the transmission of values,
emotions, and objectives through fascinating stories. Stories have a greater power of persuasion than any other
facts or reports and are also the channel through which knowledge, norms, and values are exchanged and
shared in the pursuit of emotional connection (Boyce, 1996). They enhance trust and commitment through
greater understanding, provide new perspectives on the problem, and are a source of inspiration and simulation.
The storyteller enforces new ways of considering market needs, which normally results in an improved product,
consumer experience, and innovation performance (Beckman & Barry, 2009; C. Heath & D. Heath, 2007; Sole
& Wilson, 1999). He/she also has a specifically instrumental role when the team pursues radical innovation
(Beckman & Barry, 2009; Sole & Wilson, 1999).

The Caregiver

He/she is a customer-focused role with strong empathy to promote and further enhance the consumer
experience. His/her customer-focus and empathy enable him/her to promote and further enhance the consumer
experience, by making people feel like they are the only customers in the world and that a certain product or a
service is specially designed for them (Kelley & Littman, 2005, pp. 215-240). The caregiver is able to step into
the customer’s shoes (Ambrose & Harris, 2009), which results in much greater innovation performance, as
many new ideas are exposed (Li et al., 2007; Wylant, 2008).

Above we showed how each of the roles advanced by Kelley and Littman (2005) is related to innovation
performance by itself. Given that, we argue that teams that include all of the roles discussed above should also
be significantly related to innovation performance (Barrick et al., 1998; Stewart & Barrick, 2000; Tjosvold et
al., 2009). This leads us to propose:

Hypothesis: Team structure that includes the roles proposed by Kelley and Littman (2005) will lead to
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better innovation performance than team structure that includes a random combination of individuals.
In this case, “a role” is considered as an attribute of a team structure and is not necessarily linked to one
team member only. Moreover, each member of a team can possess more than just one role.

Research Design

Research Strategy, Measures, and Data Analysis

In order to test our hypothesis a combination of qualitative and quantitative research methods was used
(Bryman, 2006; Tashakkori, 2006). Given the nascency of this research field the qualitative methodological
approach was found appropriate to explore the motives, feelings, values, attitudes, and perceptions that underlie
and influence the behaviour of individuals in a team (Merriam, 1998; Patton, 2002). Based on qualitative theory,
experiments were used to get better insight into the phenomenon within its real-life context (Denzin & Lincoln,
1994; Patton, 2002; Yin, 2009) and to understand underlying emotions and cognitions within a team (Sgrensen,
Mattsson, & Sundbo, 2010). Quantitative research (linear regression) was used to provide additional support to
the relationship between the presence of team roles and organizational innovation.

Given the longitudinal nature of this research multiple experiments were used as a qualitative research tool
to consider different cases for replication. Indicative guidelines by Yin (2009) and Patton (2002) were followed
on how to perform experiment to have a control over actual behavioural events and simultaneously focus on
contemporary events (Denzin & Lincoln, 1994). However, recommendations regarding qualitative research
design are somewhat loose, which leaves a lot of room for a subjective interpretation of the researcher. In what
follows, the research design that was used for the purposes of this research is explained.

As Kelley and Littman’s theory comes from the authors’ long-term observations of how teams function, an
experiment was designed in similar settings within which the original findings emerged. In such setting team
members work together for a longer period of time and therefore know each-other’s advantages, weaknesses,
and interactions better. The experimental phase started with an observation of teams of international students
and teams of technical student. Additionally, a deeper understanding of the same phenomenon in the short run
was desired. Therefore a one-day experiment was conducted.

Three different samples were involved in the experiment. They were selected in a way that allowed us
long- and short-term observation as well as international participation. The duration of observed sample and
each experiment varied, as the intention was to get a deeper understanding of effect of different team structures
(different roles) and intra-team interactions on innovation in different time frames, which were distinctive of
individual tasks. All participants performed in teams and were given a problem set to solve. During the task
their roles were assessed and compared to Kelley and Littman’s, and their solution was reviewed by a group of
independent experts.

The first sample was composed of 13 teams of international students enrolled in the entrepreneurship
course at the local university. They were observed working on two different projects during a six month time
frame to find out, how team roles interact on a long term and how individuals coming from different cultures
and countries operate. Teams were observed once a week during workshops to allocate different roles that
appeared during the process and their variable interactions. The second sample included 11 teams of
engineering major students enrolled at the local university. They were observed working on a single project
during a four month time frame also once a week on their workshops. The third sample consisted of 10 teams
of randomly selected individuals, aged between 20 and 58, with diverse backgrounds. They were observed
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during a one-day experimental study to get an insight of roles’ interactions when performing quick tasks.

During the process, team interactions were carefully monitored and recorded to get an in-depth insight of
team dynamics and to identify member team roles. To obtain more detailed information and to simplify
research process, a structured questionnaire was developed on the basis of our observation. Our survey
instrument included questions about team members and was tested on a group of post-graduate students at the
local university prior to being used in the experiment. The questionnaire proved to be an adequate substitute for
observation, as the answers of the existing roles were similar to what we observed and was then used to
calculate the independent variable—team role score. For the purposes of this research the name Kelley’s index
was suggested to designate team role score.

After a task completion, each team member was asked to evaluate his/her team members. In terms of
structure and organization, the left side of the questionnaire held descriptions of each of the 10 roles, whereas
the right side contained a table to fill out. Each member of the team had one minute to read the characteristics
of a certain role (the anthropologist). After, more information on a specific role was provided by interrogator in
order to prevent misunderstanding. Next, the team members had one minute to evaluate the mentioned role on
the sample of their members, including themselves and attribute it to any individual. They repeated the process
outlined above for each of the 10 roles. Each member of the team was able to select a maximum of two people
who in his/her opinion possessed the mentioned characteristics, and rated them on a scale from 1 (the
characteristics are poorly expressed) to 5 (the mentioned characteristics can be completely related to the
person). If no such characteristics existed in the team, the person was requested to leave it blank. The
independent variable, which delineated Kelley’s index, was measured through questions. Individual scores
were then used to calculate team role score with only the role scores of members receiving at least 50% of the
voted size being considered. The index was calculated as the sum of individual shares (the amount of rates
compared to the maximum amount of rates a person can get) and measured the number of expressed roles in a
team (out of 10).

The dependent variable (team’s innovation performance) was assessed by independent experts’ opinion.
Three experts individually evaluated teams’ projects in terms of innovation performance on a scale 0-100%.
For the purposes of the study the average rate of innovation performance for each team was calculated. It is
again important to emphasize that not all roles existed in each team and that team members can associate with
multiple roles.

Sampling

Sample 1 was composed of international students of Entrepreneurship, aged between 19 and 24. They
were requested to finish two projects (Cases 1 and 2), each during a five week time frame. Case 1: The problem
involved designing a new cafeteria on the school’s patio. They were assigned to six different teams, consisting
of five to six members each, and were given five weeks to finish the project. Throughout the execution of the
project, the teams were regularly monitored and each member needed to fill out the questionnaire on teamwork.
Team innovation performance was also assessed at that point by three experts. Case 2: The second case was
conducted on the same group of students, but with different team composition. Students were requested to form
teams volitionally. There were seven teams in this case, each consisting of four to five members. They were
given three similar problem sets to choose from and were allowed six weeks to finish their projects. Throughout
the execution of the project the teams were regularly monitored and each member needed to fill out the



562 EFFECTS OF TEAM STRUCTURE ON INNOVATION PERFORMANCE

guestionnaire on teamwork. Team innovation performance was also assessed at that point by three experts.

Sample 2 included two groups of students (Cases 3 and 4) majoring in engineering, aged between 18 and
25 years, who were requested to finish two projects within a time frame of three months. Cases 3 and 4:
Students were given three months to finish a business project of their own. Based on design thinking principles
they had to develop their own idea and then present it in a business plan format. Throughout the execution of
the project, the teams were regularly monitored and each member needed to fill out the questionnaire on
teamwork. Their presentation, along with the business plan, was rated by independent experts who also
evaluated each team’s project innovation performance.

Sample 3 included 25 randomly selected individuals, aged 20 to 58, who formed five teams for the first
two creative problem sets, and were later on assigned different teams for the next two problem sets. The
duration of the tasks was between 8 and 45 minutes. Case 5: Five teams were formed volitionally and were
given a “warm-up” task of constructing an instrument for eating any kind of food when on a hike or in the
mountains. They had 45 minutes to finish their task. Afterwards they were requested to evaluate each other by
filling out the questionnaire. Three experts assessed team innovation performance. Case 6: Teams were formed
based on the results from the questionnaire in Case 5. Individual scores of the roles they possessed enabled the
formation of the following five teams: (1) Team 1 included participants who had developed several strong
personal team roles in the first problem set; (2) Teams 2 and 3 consisted of individuals who had not
significantly expressed any of the roles in a team; (3) Teams 4 and 5 were composed of individuals who had
expressed a maximum of two roles, and, as a combination of members, covered all 10 necessary roles. These
teams were given two problem sets. The first was a short, impulsive one, whereas the second was similar to the
previous experiment. Two different tasks that required different completion times were selected to gain insight
into the effect of stress and restraints. As the teams remained the same during both tasks, the role score index
was evaluated with one questionnaire for both tasks after the second task was finished. Furthermore, innovation
performance was calculated as an average of both problem set scores. In the first problem, teams were given a
short team building exercise. The first task included construction of a floating boat within eight minutes. If the
team completed the task, it was given the opportunity to race with its boat by blowing into it in a small pool.
The teams’ innovation performance was rated accordingly to exercise rules. The second problem required
designing an innovative solution to existing camera bags (with specimen). At the end of 45 minutes, team
members evaluated their partners with a questionnaire. The team role score was then calculated as the sum of
both individual scores, and experts’ rated innovation performance of the solution.

Data Analysis and Results

The qualitative research results (observation, interviews) provided evidence to support our hypothesis that
the number of roles influences a team’s innovation performance. Teams that had more roles demonstrated
higher innovation performance in their solutions. In addition, as the sample was of sufficient size, a linear
regression analysis was used to assess the effect of the roles on innovation performance. The hypothesis was
tested using a linear regression model of standardized coefficients. The following regression coefficient was
obtained:

Innovation performance = 0.68 x Kelley’s index
which denotes that innovation performance is predicted to increase by 0.68 when Kelley’s index goes up by one.
“Kelley’s index” in the regression model marks the overall team role score (the number of the roles that were



EFFECTS OF TEAM STRUCTURE ON INNOVATION PERFORMANCE 563

formed in a team) that was calculated from questionnaire data. The significance level of the coefficient was
0.000 (t = 5.518). The coefficient of determination (R? was 0.46, indicating that 46% of the total variance in
innovation performance was explained by this linear regression model, which left the rest of the variance (54%)
as variability of the data from the model. Unquestionably, the argumentation above provides sufficient
reasoning to confirm our hypothesis, as Kelley’s index measured the number of expressed roles in a team.
Accordingly, teams of members covering a larger portion of the roles proposed by Kelley and Littman are more
innovative than teams that encompass a random combination of members.

The results are presented in Table 1. In what follows, the results of the executed experiments are discussed
in detail, based on our monitoring of the teams. Case 1 supported the idea that teams that achieve a better
Kelley’s index are more innovative. The upper three teams according to innovation performance rank were also
the upper three teams based on Kelley’s index rank. The team that achieved the highest Kelley’s index got the
second best result in innovation performance, whereas the team that placed first on the innovation performance
scale reached the second highest Kelley’s index. Teams 6 and 2 attained 3rd and 4th place according to their
Kelley’s index and the same places in innovation performance. In addition, teams 3 and 5, whose solutions to
the problems were the least innovative, scored the lowest Kelley’s index. Case 2 included seven teams. The
results of this experiment further support the hypothesis. Teams that ranked in the upper half of Kelley’s index
results achieved better cumulative innovation performance rank as opposed to the lower half of ranked teams.

Table 1

Standardized Values Ranks

Case  Team !(elley’s Innovation Kelley’s index Innovation Standa,rdi'zed . Standardized innovation

index performance  rank performance rank  Kelley’s index rank  performance rank

Casel Team1l 5.10 91 2 1 -0.80178 -1.33631
Team4 6.45 89.3 1 2 -1.33631 -0.80178
Team6 4.35 83.3 3 3 -0.26726 -0.26726
Team 2 3.96 82.3 4 4 0.26726 0.26726
Team3 1.32 70 6 5 1.33631 0.80178
Team5 3.20 64.3 5 6 0.80178 1.33631

Case2 Team4 5.16 95.0 4 1 0 -1.22559
Team3 855 94.2 1 2 -1.38873 -0.77406
Team 7 3.96 89.2 5 2 0.46291 -0.77406
Team8 6.72 85.0 2 4 -0.92582 0.12901
Team9 3.75 75.0 6 4 0.92582 0.12901
Team6 2.85 69.2 7 6 1.38873 1.03208
Team?2 5.50 63.3 3 7 -0.46291 1.48361

Case3 Team?2 4.48 96.3 1 1 -1.26491 -1.26491
Team1l 4.04 88.8 2 2 -0.63246 -0.63246
Team3 3.68 86.3 3 3 0 0
Team5 3.64 85.0 4 4 0.63246 0.63246
Team4 152 67.5 5 5 1.26491 1.26491

Case4 Team1l 7.10 95 1 1 -1.33631 -1.33631
Team 3 5.76 85 2 2 -0.80178 -0.80178
Team?2 4.88 84 3 3 -0.26726 -0.26726
Team5 4.65 83 4 4 0.26726 0.26726
Team 6 2.80 76 6 5 1.33631 0.80178
Team4 2.96 73 5 6 0.80178 1.33631
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(Table 1 continued)

Kelley’s Innovation Kelley’s index Innovation Standardized Standardized innovation

Case  Team index performance  rank performance rank  Kelley’s index rank” performance rank”
Case5 Teaml1 5.32 87.5 2 1 -0.63246 -1.26491

Team?2 452 85.0 3 2 0 -0.63246

Team3 6.12 85.0 1 3 -1.26491 0

Team4 3.52 74.0 4 4 0.63246 0.63246

Team5 2.96 62.5 5 5 1.26491 1.26491
Case 6 Team5 3.48 85.0 3 1 0 -1.26491

Team4 7.68 74.2 1 2 -1.26491 -0.63246

Team3 3.00 73.8 4 3 0.63246 0

Team1l 1.48 65.0 5 4 1.26491 0.63246

Team?2 5.56 53.3 2 5 -0.63246 1.26491

Note. " Standardized within a case.

Results of the Case 3, which was composed of technical students, provided supporting evidence for the
existence of a relationship between the 10 roles and team innovation performance. Kelley’s index rank that
each team attained matched entirely with their innovation performance rank. Likewise, the results of the Case 4
proved almost identical, with a minor deviation in the two teams that achieved the lowest Kelley’s index rank.

In Case 5, three teams that scored at the top of Kelley’s index scale took the top three positions in the
innovation performance scale rank, with a slightly different distribution. Furthermore, teams 4 and 5, which
reached the lowest position with regard to their Kelley’s index, also hit the bottom two positions in their
innovation performance rank. On the other hand, the results in Case 6 align with the hypothesis, despite the fact
that one team (team 2) did not co-operate as expected. According to observation and members’ comments, they
did not realize the seriousness of the task presented. However, despite noticed deviations within specific
experiments and the results differentiating and varying across samples, the overall study shows the significant
importance of Kelley’s index when predicting team innovation performance.

In the following paragraphs results and activities of each of the teams in the Case 6, which tested how
these 10 types of roles work together in real time settings, are discussed. The first team included those
individuals that had achieved the highest Kelley’s index individually in the Case 5, which in practice meant that
they had significantly developed and adopted three or more different roles. The team was unsuccessful in
completing the first task, which lasted eight minutes. A clash of roles appeared, team productivity was inhibited
by members spending too much time figuring out and determining their roles. Members within a team were not
working as a team. Rather, they were acting as a team of non co-operating individuals, each of them trying to
find a solution individually. When asked, participants expressed their feelings, noting that the exercise was one
of the worst teamwork experiences of their lives. This inability to collaborate also reflected in their Kelley’s
index. According to normal expectations, a team of individuals with high individual Kelley’s index would
ultimately lead to a team with a high Kelley’s index. On the contrary, their strong personalities suppressed their
team roles and they rated each other poorly in the questionnaire at the end of the project.

However, despite difficulties experienced during the first task, the team achieved much better results in the
second task, which was of a longer duration. Albeit only three members in the team actually participated in the
problem-solving activity, their collaboration was taxing and full of adaptation. They came up with a solution
that brought them the highest innovation performance score (of all cases). Accordingly, we can assume that
innovation performance is positively related to the number and strength of roles mostly in the long run and if
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the roles do not overlap. Notwithstanding, their average innovation performance score was, due to the
equivalent weight of the both tasks, still low and matched completely with the low Kelley’s index they attained.

The second and the third team were organized with participants that had not developed any significant role
in their team in the first part of the experiment. According to their internal evaluation and observation, some of
these individuals developed significantly more roles than in the first team, therefore the Kelley’s index of
newly composed teams yielded a higher value. This can be due to the fact that their team roles in Case 5 might
not have been expressed and developed to its full potential. However, the same two teams ranked in the bottom
part of the innovation performance rank in Case 6, despite one of them achieving a rather good Kelley’s index.
Observation of the work process offered a good explanation: The members of the team were unwilling to fill in
the questionnaires carefully and thoughtfully, as some of the members were in a hurry to leave the experiment
for some reason. In addition, the members of the team were not in a mood and did not take the experiment
seriously enough (their solution to the problem set was innovative but also unrealistic. Such circumstances
possibly led to a bad result in innovation performance and a quite good Kelley’s index (they were too generous
evaluating each other, because they did not want to offend each other).

The final step included organization of the fourth and the fifth team of participants out of the participants
that had expressed a maximum of two roles in the first part and whose roles did not overlap. Teams that would
cover as many of the roles as possible were formed. These two teams achieved the highest rank in combined
innovation performance from both problem sets. In the first problem set, which required a quick response, both
teams acted as a great team and came to brilliant solutions. Simultaneously, their high Kelley’s indexes were
congruent to their innovation performance rank. Moreover, according to their comments, these two teams really
went along well and enjoyed working together. Great work conditions, member satisfaction, roles that did not
overlap and yet covered all 10 of the roles, no strong personalities with than one developed role, no one that
would put himself/herself forward by any means; all these components seemed to be essential to the teams’
success and innovation performance. The experiment settings and findings are presented in Table 2.

Table 2
Experiment Findings
Sample Experiment Team |Duration |Settings Task Findings Qen_eral
number findings
Sample 1: Teams that achieved
International Individuals Desianing a new higher Kelley’s index
students of Case 1 6 five weeks |chose their own gning ranked higher on
; cafeteria - -
entrepreneurship teams innovation performance
scale.
Desianin a Teams ranked in the upper
Teams were mark%ting lan half of Kelley’s index|Teams that
Case 2 7 five weeks |formed by for Slgveﬁian results achieved betterlencompass
instructor brand cumulative innovation|more roles are
performance rank. more
Sample 2: Kelley’s index rank that  |innovative (no
Engineering Individuals Business plan each team attained matter  which
major students |Case 3 5 11 weeks |chose their own >SS pla matched entirely with roles).
by their choice g .
teams their innovation
performance rank.
L Kelley’s index rank that
Individuals . :
A Business  plan|each team attained matched
Case 4 6 11 weeks |chose their own : . - - . .
by their choice |with  their  innovation
teams
performance rank.
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(Table 2 continued)

Sample Ejrrr)]e;rérrnent Team |Duration |Settings Task Findings General findings

Sample 3: 25 Teams that scored at the

random - A top three of Kelley’s

S Individuals Designingan |,

individuals, . - - index scale took the top

Case 5 5 45 min chose their own [instrument for e
aged between 20 . three positions in the
teams eating out - .
and 58 innovation performance
scale rank.

(1) Team roles
should be
allocated equally
among members
(each  member
should not adopt

Teams WET®| Construction Teams  with  higher more.than three

. formed based on . e roles); and (2)
8 min + 45 . . of a  boat;|Kelley’s index ranked| °. ™
Case 6 5 . questionnaire L . . . “|within the team,
min . designing alhigher on innovation o
results in Case one  prevailing

- camera bag performance. -

5 personality (a
person that
adopts the most
roles) is optimal
in terms  of
innovation
performance.

Note. ~ Individual scores of the roles they possessed enabled the formation of the following five teams: (1) Team 1 included
participants who had developed several strong personal team roles in the first problem set; (2) Teams 2 and 3 consisted of
individuals who had not significantly expressed any of the roles in a team; and (3) Teams 4 and 5 were composed of individuals who
had expressed a maximum of two roles, and, as a combination of members, covered all 10 necessary roles.

Discussion

This research was drawn from an interesting, experience based proposal how team composition may affect
its innovation performance (Kelley & Littman, 2005). The aim was to bring together disparate research on the
effects of team role composition on innovative performance in teams by testing Kelley and Littman’s theory on
team structure and how it has an effect on innovation. In specifics, the study proposes that the team structure
that will include all roles as proposed by Kelley and Littman (2005) will attain better innovation-related results
than a randomly assigned team. The study can be seen as a starting point of empirical research on the role of
team composition in innovation performance.

A multiple-experiment research was conducted to test Kelley and Littman’s theory that varied team roles
are needed for a better team level innovation performance. This hypothesis was supported with data from three
different samples and several cases within each sample. Obviously, the initial motivation for this study was to
provide advice for entrepreneurs and managers on how to structure teams with the goal of attaining the best
possible team innovation performance. To examine Kelley and Littman’s proposed roles the work of 34 teams
was followed and recorded within a six month time frame. The data collected were analysed with qualitative
and quantitative research methods. The results provided support for the core proposition of the theory by Kelley
and Littman’s theory that a balanced team structure leads to better innovation results. Furthermore, the
empirical examination additionally complements Kelley and Littman’s guidelines with unique insights: It
provides recommendations on how to optimally allocate roles among members in a team and suggests a
hands-on approach to measuring team innovation performance and composing a team.
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The study shows that innovation performance is positively impacted by Kelley’s index, which denotes the
number of expressed roles in a team. Based on our findings conclusions are drawn as follows:

(1) Teams that encompass more roles proposed by Kelley and Littman are more innovative (no matter
which roles).

Moreover, our study finds some specific characteristics related to this theory and makes its own
contribution.

(2) Team roles should be allocated equally among members for a better collaboration, member satisfaction,
and intra-team interactions.

(3) Each member should not adopt more than three roles.

(4) Within the team one prevailing personality (a person that adopts the most roles) is optimal in terms of
innovation performance.

(5) Finally, teams that cover all 10 roles are more innovative.

The study proposes that managers and entrepreneurs should in structuring their team’s aim to include all of
the 10 suggested team roles. However, it may happen that a specific role is not permanently present in different
teams. A person might possess a predisposition for certain roles, but the nature and behaviour of the roles are
dynamically dependent on other roles expressed in a team. Similarly, in assessing a team’s performance,
guestionnaires are meant to evaluate members of a certain team and cannot be used to evaluate individuals that
are not part of the team. Therefore it is recommended that when a team is organized, individuals should be
tested within this specific team. This team should be requested to solve at least one one-hour problem set and
should be evaluated at the end of the exercise by questionnaires and observation. If the roles of the members are
covered and equally arranged, then such team will work to its full potential. In contrast, if the roles are not
expressed, it could mean one of the following: (1) Members of a team do not meet the requirements—they are
unexpressed and do not match to problem-solving related assignments; or (2) The team consists of too many
dominant and strong members, which ultimately inhibits the development of the roles and overall creativity of
the team. The solution could be to form a team with different representation of the members, or try to determine
participants that cause such a condition and allocate them responsibilities of the roles that are missing in a team.
In essence, the process of finding an optimal team is very much of a trial and error concept and requires
persistence in finding a well-working balance. However, it is worth to invest more time to construct team as the
innovation activity may escalate profoundly.

Limitations and Future Research

There are several limitations that should be considered in interpreting findings from this study. The first
limitation is related to the boundary condition—the context specificity of team’s work. This limitation can best
be explained with the following example: Different participants have different styles of engaging in the
working process, which can influence team output. There is a question of whether the 10 types could work
together in a productive manner in every single circumstance, or whether there would arise a clash of roles that
undermines the creativity and performance of the team under certain conditions. Our results indicate that a team
works in a productive manner when all 10 roles are adopted and allocated equally among team members.
However, future research should focus on additional verification and examination of this particular insight,
paying specific attention to interactions among roles and contextual conditions.

The second limitation of the study relates to role allocation among team members and team members’
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possession of multiple roles. The study did not take into consideration the optimal combination and number of
roles, an individual member shall master. There is an opportunity for future research to determine the most
compatible and complementary role groups that may be possessed by an individual member in order to
maximize effectiveness.

Third, this study did not examine the importance of individual roles and how different roles affect
innovation activity. There exists a need to assess contribution of individual roles to team’s innovation
performance and to determine which roles are more crucial to include in a team.

Fourth, the study was conducted in a non-stress environment. Despite the nature of problem sets being
realistic, the money component was not present. People tend to accept different, less courageous choices in real
life, when their decisions might have severe consequences for them or their firm. There is a need to re-conduct
the study in real work settings, in particular with teams that innovate for their living. Finally, the questionnaire
used in the study was developed and tested on teams of four to six members. Future work is needed in
developing a questionnaire that can fit to any team size.
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