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 ABSTRACT 

The objectives of this study were to study the level of team innovation of 

research and development (R&D) projects, and to study factors affecting the team 

innovation of R&D projects. The sample in this study were 312 R&D projects with 

677 team leaders and team members.  A questionnaire was used to collect data for 

quantitative research.  Statistical analysis for descriptive statistics using SPSS and 

structural equation model (SEM) using LISREL program were used.  

The results revealed that the team innovation of R&D projects was at the 

rather high level in three aspects including the intentional to doing new things, the 

ability of team to generate ideas, and the ability of team to work with generated ideas 

to develop new or improved products, technologies, service, or work processes.  In 

addition, team input factors: team experience and team size as exogenous variables 

showed significant direct and indirect effects on the team innovation of R&D 

projects.  The roles of team leader was a significant variable indirectly affecting team 

innovation through team process factors.  Moreover, cohesion, clarity of objectives, 

communication, task orientation, support for innovation, and participation utility as 

endogenous variables directly and significantly affected team innovation.  The final 

model could explain 69 percent of variance of team innovation. Based on the 

finding, the recommendations to the leaders of research organizations and related 

persons are that team input factors and team building processes for R&D projects 

should be supported.  Additionally, team members should develop teamwork skills in 

order to promote team innovation of R&D projects.  
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INNOVATION OF RESEARCH AND DEVELOPMENT PROJECTS IN THAILAND) 

พรธิดา  วิเศษศิลปานนท  4336917 SHPE/D 

ปร.ด. (ประชากรศึกษา) 

คณะกรรมการควบคุมวิทยานิพนธ: ธีรเดช ฉายอรุณ, วท.ด., อุทัยทิพย รักจรรยาบรรณ, ปร.ด., อิศรัฏฐ รินไธสง, 
วท.ด. 

บทคัดยอ 

การศึกษานี้มีวัตถุประสงคเพื่อศึกษาระดับนวัตกรรมของทีมวิจัยและพัฒนา และศึกษาปจจัยที่มีอิทธิ
พลตอนวัตกรรมของทีมวิจัยและพัฒนา เปนการศึกษาเชิงสํารวจที่มีหนวยของการวิเคราะหเปนทีม กลุมตัว
อยางในการศึกษาคือโครงการวิจัยและพัฒนาจํานวน 312 โครงการ  โดยหัวหนาโครงการและสมาชิกของโครง
การจํานวน 677 คน เปนผูตอบแบบสอบถามที่ใชวัดตัวแปรนวัตกรรมของทีมวิจัยและพัฒนา  และตัวแปรที่คาด
วาจะมีอิทธิพลตอนวัตกรรมของทีมวิจัยและพัฒนา ซึ่งไดพัฒนาขึ้นจากแนวคิดทฤษฎีที่เกี่ยวของ  และวิเคราะห
ขอมูลทางสถิติดวยโปรแกรม SPSS เพื่อศึกษาขอมูลพ้ืนฐานและโปรแกรม LISREL เพื่อศึกษาความสัมพันธ
โครงสรางเชิงเสน   

ผลการศึกษาพบวาระดับนวัตกรรมของทีมวิจัยและพัฒนาอยูในระดับคอนขางสูงทั้ง 3 ดาน ไดแก 
ความตั้งใจของทีมที่จะทําสิ่งใหม, ความสามารถของทีมในการริเริ่มความคิดใหม และความสามารถของทีมใน
การนําความคิดใหมไปพัฒนาและปรับปรุงผลิตภัณฑ เทคโนโลยี บริการหรือกระบวนการทํางาน จากแบบ
จําลองนวัตกรรมของทีมวิจัยและพัฒนาพบวา ตัวแปรภายนอกที่มีอิทธิพลทั้งทางตรงและทางออมตอนวัตกรรม
ของทีมวิจัยและพัฒนา ไดแก ประสบการณของทีม และขนาดของทีม สวนบทบาทของผูนําทีมมีอิทธิพลทาง
ออมตอนวัตกรรมของทีมวิจัยและพัฒนาผานตัวแปรกระบวนการของทีม  นอกจากนี้   ตัวแปรภายในที่สงผล
ตอนวัตกรรมของทีม อยางมีนัยสําคัญทางสถิติ    ไดแก    ความกลมเกลียว ความชัดเจนของวัตถุประสงคของ
ทีม การติดตอสื่อสารในทีม การมุงงานของทีม การสนับสนุนนวัตกรรม และการมีสวนรวมภายในทีม โดยแบบ
จําลองนี้สามารถอธิบายความแปรปรวนของนวัตกรรมของทีมไดรอยละ 69 ขอเสนอแนะของงานวิจัยนี้คือ ผูนํา
องคกรวิจัยและผูที่เกี่ยวของควรใหความสําคัญในการสนับสนุนปจจัยนําเขาของการทํางานเปนทีม  และการ
สรางกระบวนการทํางานเปนทีมในทีมวิจัยและพัฒนา  นอกจากนี้  ควรพัฒนาทักษะในการทํางานเปนทีมใหแก
ผูรวมโครงการวิจัยและพัฒนาเพื่อเสริมสรางนวัตกรรมของทีมวิจัยและพัฒนา   
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CHAPTER 1 

INTRODUCTION 

 

1.1   Background and rational 

Research and Development (R&D) is the frontier in today’s world of 

organizations, helping them to achieve lower cost, superior performance, and new 

products and services to support well-being of people.  R&D activities are widely 

recognized as an important means of creating a sustainable competitive advantage in 

the global marketplace; indeed, expenditure on R&D activities is invariably used these 

days as a measure of an organization’s attempts to stay ahead of the competition.  The 

R&D process involves needs or potential recognition, idea generation, creation, 

design, production, introduction, and diffusion of new product, process or system.  

However, deriving competitive advantages from R&D is the highly intricate process 

that involves technical complexities, functional interdependencies, evolving solutions, 

high levels of uncertainty, and highly complex forms of work integration (Thamhain, 

2003: 297).  Moreover, R&D play an important role in the development of nations, 

and major countries therefore invest heavily in research and development. R&D 

activities can be categorized in three ways: basic research, applied research, and 

development.  Basic research is research aimed at acquiring scientific knowledge of 

natural and social phenomena.  Applied research is research primarily concerned with 

the potential application of acquired research knowledge.  And development effort 

consists of the design, construction, and testing of new substances, products, or 

industrial processes (Ryuzo, 1983: 11-12).   

In today’s research organizations, R&D is no longer the result of individual 

geniuses.  Rather, R&D is a multidisciplinary effort, involving teams of people and 

support organizations interacting in a highly complex, intricate, and sometimes even 

chaotic way.  In addition, a scenario in which knowledge develops quickly, technology 

changes at a dizzying pace, and new geographical and customer markets develop 

generates problems or questions to which no individual can respond both in terms of 
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mastering the information available or in terms of taking efficient action.  Thus, in this 

scenario, working groups become a critical part of organizations to improve 

organizational effectiveness (Chia-Chen, et al., 2004: 270; O’Connell, 2003: 1).  The 

current situation of organizational effectiveness, it is not an organization’s 

marketplace, strategic plan, track record, or technology that ultimately determines its 

success.  It is the ability to develop effective teams.  Group of people working together 

in teams toward mutually shared goals will determine the winners and losers of 

today’s organizations.  The potential benefits that teams can bring to a task are 

numerous including higher levels of problem solving creativity, increases in 

motivation, a better cognitive understanding of the team-generated ideas, and greater 

commitment to implement the team’s solution.  For teams to reach their potential, 

however, productivity process losses that can result in suboptimal performance must 

be minimized and potential gains must be maximized (Hackman, 1990: 81).  The 

organization of employees into work teams may be beneficial from two perspectives.   

For organizations, teams can contribute to more effective and more efficient team 

performance through such processes as better coordination of interdependent activity, 

and the greater knowledge possessed by a team, team learning, enhanced creativity 

and innovation, and increased team member motivation.  From the perspective of the 

individual, the benefit of teams may be the enhancement of the quality of work life 

occurring from increased interaction opportunities, increased task meaningfulness, and 

increased control of work processes.     

Research organizations seeking the advantages of research project teams 

because of the recognition that no single person is able to solve increasingly complex 

problems in a scientific environment (Taylor, 1997: 3).  Project assigned to teams can 

range from new product development, strategic decision making to research and 

development.  Research organizations have a long history of supporting large-scale, 

collaborative scientific efforts through the use of research project teams.  Since 

modern science and technology are advancing in complexity far too rapidly for one 

individual researcher to master alone, the use of project work teams composed of  

expert in the diverse fields of engineering, physics, biology, computer science and 

related areas are increasingly being used to discover new dimensions of the universe. 

The important role of project team plays in the improvement of this situation because 
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the rapid rate of change in technology and the marketplace has created enormous 

strains upon existing organizational forms. The traditional structure is highly 

bureaucratic, and experience has shown that it cannot respond rapidly enough to a 

changing environment.  And the major advantages of project teams are their ability to 

bring together scientists; engineers and researcher from several disciplines.  Thus, the 

traditional structure must be replace by project team or other temporary team structure 

that are highly organic and can respond very rapidly as situations develop inside and 

outside the organization.  Project teams usually have specific goals so that once the 

mission or project is complete the team usually disbands.  Teams may be created for 

short-term projects or for long-term goals to enhance productivity.  Team members 

then work together in an environment where they are not in a position to anticipate 

anything beforehand.  At the end of the project, the team members disperse to form 

part of other teams (Ryuzo, 1983: 65). 

Research and Development project can be considered that: have a specific 

objective to be completed within certain specifications; have a defined start and end 

dates; having funding limits (if applicable); consume resources (i.e., money, people, 

equipment) (Kerzner, 1989: 2).  Research organization extensively utilizes research 

project teams to move forward the frontiers of science and innovation.  Although, 

there are evidences of technology increasing, more money invested in R&D, more 

information available, shortening of project life cycles. But there are many problems 

about managing project teams such as: executives do not have sufficient time to 

manage projects themselves, yet refuse to delegate authority; projects tend to be 

delayed because approvals most often follow the vertical chain of command as a 

result, project work stay too long in functional departments.  Moreover, there are 

poorly defined responsibility areas within project teams:  poor communications, both 

internal and external of project teams; slow implementation; poorly defined 

performance criteria; cost overruns, late completion of activities, high turnover in 

project staff.  The causes of these problems are almost always apparent such as: top 

management not recognizing team’s activity as a project; too many projects going on 

at the one time; impossible schedule commitments; no functional input into the 

planning phase; no one person responsible for the total project; poor control of design 

changes; poor understanding of the project managers’ job and team members’ job; 
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wrong person assigned as project manager and members; organization resources are 

over-committed; unrealistic planning and scheduling; no project cost accounting 

ability; conflicting project priorities and poorly organized project office (Kerzner, 

1989: 51).  

The main measures of scientific and technological development are R&D 

expenditure, the ratio of gross domestic expenditure on R&D to gross domestic 

product (GDP), the number of personnel involved in science and technology (S&T) 

research, scientific publication output, and numbers of patents registered in the 

international patent systems.  Jain and Triandis (1990: 45) suggested the criteria of 

R&D effectiveness including: quantity of output (numbers of reports, publications, 

new products); quality of work (numbers of patents obtained, number of times 

publications of lab members are quoted, number of refereed publications per member 

of lab); level of satisfaction (both employees and clients); and profits (return on 

investment).  Furthermore, the most products in R&D organization are the generation 

of knowledge and new ideas, and the importance of the effective use of that new idea 

which take part in innovation. Therefore, this study focused on team innovation as the 

output of R&D project.   

Organizations are increasingly looking for ways to enhance their ability to 

achieve innovative effectively and attract R&D personnel.  Attempting to develop and 

sustain competitive advantage so as to survive the global intensive competition, 

organizations are focusing their resources and process on generating unique 

knowledge embodied in new and innovative products/services.  Developing and 

maintaining core innovative capabilities have made many firms shift their organization 

structure from a hierarchical into a flat, team-bases and network-like structure in 

which the team, rather than the individual, has become the basic unit of production.  

An increase in teamwork in organizations has been noted directed towards the 

stimulation of innovative capability and quality consciousness (Offenbeek, 2001: 303). 

The overwhelming majority of successful innovations come not from individuals 

striving heroically in a shed, but from team efforts orchestrated systematically by 

enterprises.  And more than anything, what these corporate entrepreneurs have tends to 

exploit is not so much invention or discovery, but change (West, et al., 2004: 393).  

Van de Ven (1986: 92) suggested that in order for innovation to occur in organizations, 
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employee attention needs to be directed toward creating new products, processes, and 

services crucial to the organization’s survival.  Consequently, team innovation is vital 

to the effectiveness of organizations in highly demanding and competitive 

environments.  At the same time, opportunities to develop and implement skills in the 

workplace and to innovate are central to the satisfaction of team members at work.  

Work and organizational psychologists can contribute much to translating research 

into practice and developing team that enable change, innovation, and the well-being 

of those who work within them (West, et al., 2004: 395).   

A review of the literature demonstrated that although there have been 

numerous team studied, there remain a need for specific study on R&D project teams. 

The R&D project teams differ from conventional teams in three significant ways 

(Holland, et al., 2000: 232).  Firstly, their members usually have competing social 

identities and loyalties.  Individual tend to identify more strongly with their function, 

both socially and psychologically, than with their organization as a whole.  Since 

teams also generate their own identities and loyalties, this can create conflicts for team 

members.  Secondly, R&D project teams are often temporary task teams undergoing 

significant pressure and conflict.  Thirdly, such teams often face high performance 

expectations, with goals of compressing development times, creating knowledge, 

innovation, and enhancing organizational learning.    Janz, et al. (1997: 878) stated that 

there are gaps remain in the team literature.  Most studies have focused on teams of 

blue-collar workers. Fewer studies have examined the effectiveness of teams 

composed of knowledge workers, despite the fact that such workers represent one of 

the fastest growing segments of the workforce, and one of the groups most likely to 

use teams.  Knowledge workers are defined as high-level employees who apply 

theoretical and analytical knowledge, acquired through formal education, to 

developing new products or services.  The teams of knowledge workers such as: 

research project teams; product development teams; consulting teams, and information 

system teams, as are coordination and innovativeness. Moreover, much of the research 

on team effectiveness has focused on task outputs (products and services provided by 

the team), but much less has  been devoted to investigating what factors influence 

whether team generate and implement ideas for new and improved products, services, 

and ways of doing things at work (West, 2002: 355).  Thus, the understanding of the 
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team innovation and factors affecting on team innovation of R&D projects is 

necessarily to be studied.  

This study considered the factors affecting team innovation base upon an 

input-process-output causal model of team effectiveness.  Also, the researcher choose 

the factors that effected on team innovation from related studies including: team 

innovation concept of West (2002: 355) and team effectiveness concept of Hackman 

and Oldham (1980: 101) to develop the conceptual framework.  Team effectiveness 

concept suggested that team process mediated the relationship between team inputs 

and outputs.  Team inputs are thought to exist at multiple levels; that is, they can be 

properties of individuals, workgroups, or of the environment in which the team exists.   

Examples of individual level factors include skills, personalities, and attitudes. 

Workgroup-level factors include attributes that can be ascribed to the team as a whole, 

including size, the structure of the group, leadership, and interdependence. 

Environment-level factors are influencing in the broader context in which the group 

operates (e.g., reward structure).  Team process refers to the interactions among team 

members, information exchange, participation in decision making, social support, and 

sanctions for team related behavior, which are responsible for converting inputs into 

output. This study used team innovation concept of West (2002: 355) which suggested 

that clarity of objectives, participation, task orientation, support for innovation would 

effect on team innovation.  Furthermore, the researcher combined team process factors   

such as: communication and cohesion would affect on team innovation.  Team output 

consists of many components.  This study considered team innovation as output factor. 

In choosing which variables to include in this study researcher kept in mind the nature 

of R&D project team.  This study considered factors affecting team innovation 

including: team input factors - team experience, team size, roles of team leader; team 

process factors - clarity of objectives, participation, task orientation, support for 

innovation, communication and cohesion ; and team output- team innovation.  

This study addressed the factors affecting team innovation of existing R&D 

projects.  Theory development and empirical are needed to help managers better 

understand and respond to the challenges that research project team face.  In addition, 

executives and senior managers of organization in highly competitive and fast 

changing environments need information to decide if R&D projects should play an 
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important role in their mission.  If management does decide to go forward, it needs to 

find ways to create an organization which encourages and supports innovation of R&D 

project.  Leaders of R&D projects need to understand what factors are important in 

leading innovative efforts.  Team members need to have their individual roles defined 

as well as internal team processes and accountabilities outlined for them.  Human 

resources professionals need to learn how to facilitate successful teamwork and how to 

prepare and deliver relevant training curricula.  This, in turn, could increase the 

organization’s ability to meet the demands of technological change and technology 

transfer in the face of this new globally competitive environment.  The most fruitful is 

for better quality of working life of R&D personnel.  

 

1.2 Research objectives 

The objectives of this study are: 

1.2.1  To study the level of team innovation of R&D projects in Thailand. 

1.2.2 To study the factors affecting team innovation of R&D projects in 

Thailand. 

 

1.3 Research questions 

The questions of this study include: 

1.3.1  What is the level of team innovation of R&D projects in Thailand ? 

1.3.2  How do the effect of the factors of input factors – team experience, 

team size, and roles of team leader; process factors – clarity of objectives, 

participation, task orientation, support for innovation, communication, and cohesion 

on team innovation of R&D projects? 

 

1.4 Scope of the study 

The population in this study was the R&D projects funded in 2000-2005 by 

four research organizations including: National Scientific and Technological 

Development Agency (NSTDA), National Research Council of Thailand (NRCT), The 
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Thailand Research Fund (TRF) and Thailand Institute of Scientific and Technological 

Research (TISTR) which terminated project not over two years. 

The factors focusing in this study were the team level factors, not involved 

personal and contextual factors.    

1.5 Operational definitions  

Team innovation refers to the intentional introduction and application within 

R&D team work processes of ideas, processes, products or procedures which are new 

to that team.  The team innovation in this research measured by team members and 

team leader opinions on their team innovation along with team processes including 

initiating team objectives, planning, doing research, and terminate team in three 

aspects including: the intentional to doing new things; the ability of team to generate 

ideas; and the ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes. 

The intentional to doing new things aspect was measured using four 

items that assessed the extent to which: team members are stimulated to work up 

innovation mostly when working on a team; team members are stimulated each other 

to think and behave novel ways; team members are willing to use the new research 

method; and team members are willing to see other members doing new things and 

generated idea. 

The ability of team to generate ideas aspect was measured using three 

items that assessed the extent to which team members were suggested new idea and 

doing new things; team members were suggested new research method and team able 

to introduce new knowledge. 

The ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes aspect was measured 

using three items that assessed the extent to which team members were trying to 

promote new idea to be implemented; team has the way to bring team’s new idea to 

developed new thing; and team’s new idea can developed to new technology.  

Team experience refers to the average years of team members that had work 

on R&D projects. 
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Team size refers to the number of members including team leader within 

team.   

Roles of team leader refer to roles of R&D project’s leader including: 

technical expert; strategic planner; team builder; champion; and information 

gatekeeper as follows:  

Technical expert refers to many functions of leaders including 

generating and recognizing good ideas, finding and defining the significant problems, 

providing technical stimulation, and fusing various ideas and solutions into an 

integrative framework.  This was measured using four items that assessed the extent to 

which roles of team leader on suggest problem solution; generate new idea; appraise 

possibility/problem; and technical consultant. 

Strategic planner refers to role of leaders on set the goals of the 

project, plan the time schedule and resource allocation, assign jobs to individual 

members.  This was measured using four items that assessed the extent to which roles 

of team leader on planning; strategic goal setting; scheduling; resource planning. 

Team builder refers to roles of leader on provide an atmosphere 

conducive to teamwork or transcendental efforts, resolve conflicts among members in 

a constructive way, and foster team environment. This was measured using seven 

items that assessed the extent to which roles of team leader on manage the project 

works; monitor team processes; conflict solving; cohesiveness builder; team climate 

setter; considering on team members; and give empowerment for team members. 

Champion refers to role of leader on actively promotes innovation, 

builds support, gets required resources. This was measured using four items that 

assessed the extent to which roles of team leader on resistance/risk taking; give 

production form; acquire supports and resources; and coalition building for support.   

 Information gatekeeper refers to role of leader on an identification of 

valuable sources, screening relevant information, and interpreting the implications of 

information.  This was measured using four items that assessed the extent to which 

roles of team leader on contact with information sources; screening relevant 

information; interpreting the information; and diffusing research and development 

information.  
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Clarity of objectives refers to the extent to which team members are cleared 

about their project objectives; the extent to which they perceive objectives to be 

worthwhile; and committed to team objectives.  This was measured using four items 

that assessed the extent to which team objectives are clear; team members understand 

about team objectives; the worthwhile of the research result if it was achieved 

objectives; and team members are committed to team objectives. 

Participation refers to the extent to which a feeling that the team is 

interpersonally non-threatening of involvement. This was measured using five items 

that assessed the extent to which team members feel understood and accepted by each 

other; team members listened each other, even if is in a minority; team members feel 

together attitude; there is a lot of give and take in team; and team members shared 

information throughout the team.  

Task orientation refers to the extent to which the team is focused on 

achieving quality outcomes through critical appraisal of their own and others’ 

contributions within a constructive framework.  This was measured using five items 

that assessed the extent to which team members provide useful ideas and practical help 

to enable team members to do the job to the best; build on each others ideas in order to 

achieve the highest standard of work; monitor each other to maintain a higher standard 

of work; prepared to question the basis of what the team is doing in order to improve 

team work; and critically appraise potential weakness in what it is doing in  order to 

achieve the best possible outcome. 

Support for innovation refers to the extent to which the expectation, approval, 

and practical support for attempts to innovate. This was measured using four items 

measure the extent to which there was support for innovation including team members 

provided resources to help the application of new ideas; shared resources to help the 

application of new ideas; took the time needed to develop and apply new ideas; and 

provide practical support for new ideas and their application.  

Communication refers to the process by which two or more parties exchange 

information and share meaning  by meeting, talk, discussion,  paper, telephone, e-mail.  

This was using seven items to measure the reasons for intra-project communication 

among team members including resolve problems related to the implementation of the 

project; brainstorm about ideas; resolve personality conflicts among project team 
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members; obtain project-related information; gain approval or authorization to perform 

project tasks; receive feedback about my performance on the project team; and general 

issue. 

Cohesion refers to the degree to which team members identify positively with 

the team.  This was measured using six items to measure the extent to which team 

members feel that it was important to be part of the team; team members feel proud to 

be part of the team; strongly attached to the team; fully integrated in the team; sticking 

together; and felt responsible for maintaining the team until finish the project.  

1.6 Benefit of the study 

1.6.1 Theoretical aspect  

This study expanded the body of knowledge and provides more 

understanding about the R&D team innovation of research organizations in Thailand.  

1.6.2 Practical aspect  

The results of this study contribute to better understanding of team 

innovation of R&D projects.  In addition to identifying the critical factors affecting 

team innovation, the results provide a framework on how organizations can best 

support innovative team efforts.  The results of this study should better define 

situations in which project teams are an appropriate organizational strategy and help 

define which factors directly affect on team innovation.  Furthermore, the results of the 

study also provided information to directors and managers in research organizations to 

make decisions as to the establishment of project teams in their respective 

organizations.  The study also contributed to the body of research-based or empirical 

knowledge of project teams in the R&D organizations or high technology industries by 

attempting to identify the critical factors affecting their team innovation.   

1.7 Conceptual framework 

This study considered the factors affecting team innovation base upon an 

input-process-output causal model of team effectiveness.  The researcher constructed 

the conceptual framework to explain factors that derive from West model (2002: 355) 
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which was in the behavioral science and sociological as well as psychological aspects 

combined with team effectiveness concept of Hackman and Oldham (1980: 101) expressed 

the nature of classic systems in which inputs lead to process that in turn lead to output. 

Inputs include knowledge, skills and abilities of team members; the composition of the 

team.  Process refers to the interactions among group members, information exchange, 

and patterns of participation in decision-making and social support.  Outputs include 

the products of the group's performance, but may also include group viability and team 

member well-being growth and satisfaction. In this study describe within this 

framework, the relationships between aspects of team input factors such as: team 

experience, team size, and roles of team leader; team processes factors such as clarity 

of objectives, participation, task orientation, support for innovation, communication, 

and cohesion; and team output factor in term of team innovation.   

1.7.1 Inputs factors 

It was proposed that team structural factors will influence team innovation. 

There may be team innovation differences, consequent upon team experience.  Katz 

(1982: 85) has argued that project newcomers represent a novelty enhancing condition, 

challenging and improving the scope of existing methods and accumulated knowledge.  

This suggests that without experience membership, groups may become less 

innovative.   

There is evidence that the factor influence to innovation is team size.  

Research on team size suggests that teams are most effectiveness when they have 

sufficient, but not greater than sufficient, numbers of members to perform the group 

task   (Guzzo, 1995: 56; Hackman & Oldham, 1990: 101).  Previous research on team 

structure suggests a curvilinear relationship between group size and innovation. Very 

small teams (2 or 3 people) will lack the diversity of viewpoints and perspectives 

necessary for innovation, while large teams will become too unwieldy to enable 

effective interaction, exchange and participation (Poulton & West, 1999: 10). 

Roles of team leader have a potent and pervasive influence on team processes 

and team innovation.  The leader brings task expertise, abilities, and attitudes to the 

team that influence the group design, and through monitoring, feedback, and coaching, 
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develops the processes, that enables the team to do its work successfully and to 

innovate (West, 2002: 356).   

1.7.2 Team Process 

The most consistently important factor in determining team innovation is the 

existence of team goals or objectives (Guzzo & Dickson, 1996: 307).  The clarity of 

objectives has been shown to predict team outcomes.  In order to combine efforts 

effectively, group members have to understand collectively what it is they are trying to 

achieve. Much research also indicates that involvement in goal-setting fosters 

commitment to those goals and consequently better team innovation.  In the context of 

team innovation, clarity of objectives is likely to facilitate innovation by enabling 

focused development of new ideas, which can be assessed with greater precision than 

if team objectives are unclear.  If team objectives are to facilitate innovation, team 

members must also be committed to the goals of the team in order to sustain 

implementation in the face of resistance.    

There are good reasons for supposing that participation will also be of 

importance in team innovation.  To the extent that information and influence over 

decision making are shared within teams and there is a high level of interaction 

amongst team members, the cross fertilization of perspectives which can spawn 

creativity and innovation is more likely to occur (Mumford & Gustafson, 1988: 43).  

More generally, high levels of participation in decision making are associated with less 

resistance to change and therefore greater likelihood of innovations being 

implemented.  When people participate in decision-making through having influence, 

interacting with those involved in the change process, and sharing information, they 

tend to invest in the outcomes of those decisions and to offer ideas for new and 

improved ways of working (Anderson & West, 1996: 54).    

 Team innovation can arise from a shared concern with excellence of quality 

of task performance - what has been termed ‘task orientation’ (West, 2002: 357).  Task 

orientation may be evidenced by appraisal of, and constructive challenges to, the 

group's objectives, strategies, processes and performance; and by concern with high 

standards of performance.  This proposition therefore suggests that task orientation 

will lead to innovation by encouraging debate and consideration of alternative 
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interpretations of information available, leading to more creative solutions.  At the 

same time task orientation processes will encourage high quality of innovation since 

there will be a greater likelihood that ideas proposed will be carefully examined. 

In the innovation literature suggests that innovation is more likely to occur in 

contexts where there is support for innovation, or innovative attempts are rewarded 

rather than punished (Amabile, et al., 1996: 1154).  Support for innovation is defined 

as the expectation, approval and practical support of attempts to introduce new and 

improved ways of doing things in the work environment (West, 2002: 358).  It is 

therefore proposed that support for innovation will be a group process predictor of 

innovation.   

Communication as a process is pervasive to all activities of team work.  In 

fact, the reason of communication is so crucial to new idea generation and 

implementation.  In the wide range of literature it is stated that communication aids in 

the dissemination of knowledge and ideas, through communication new knowledge 

and insights can be produce, and communication is essential to the timely availability 

of information required by the innovation team members (Kratzer, 2004: 64).  

Cohesion refers to the degree to which team members desire to remain on the 

team (Treadwell, et al., 2001: 3).  The high innovative team can hardly be achieved 

without an adequate level of cohesion.  If team members lack sense of togetherness 

and belonging, if there is little desire to keep the team going, then intensive 

collaboration seems unlikely.  An adequate level of cohesion is necessary to maintain 

a team, to engage in collaboration, and thus to build the basis for high innovation.  

1.7.3 Team output 

This study considered team innovation as team output factor which could be 

affected by team input and team process factors.   

Consequently, researcher examined the effects of  three team input factors: 

team experience, team size, and roles of team leader; and six team process factors: 

clarity of objectives, participation, task orientation, support for innovation, 

communication and cohesion, on team innovation as shown in Figure 1.    
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Figure 1 Conceptual framework
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1.8 Research hypotheses 

The hypotheses of this study are:  

H1 - Team experience has positive direct effect on team innovation. 

H1(1-6) - Team experience has positive effect on team innovation via clarity of 

objectives, participation, task orientation, support for innovation, communication and 

cohesion. 

H2 - Team size has positive direct effect on team innovation.    

H2(1-6) - Team size has positive effect on team innovation via clarity of 

objectives, participation, task orientation, support for innovation, communication and 

cohesion. 

H3 - Roles of team leader has positive direct effect on team innovation. 

H3(1-6) - Roles of team leader has positive effect on team innovation via  

clarity of objectives, participation, task orientation, support for innovation, 

communication and cohesion. 

H4 - Clarity of objectives has positive direct effect on team innovation. 

H5 - Participation has positive direct effect on team innovation. 

H6 - Task orientation has positive direct effect on team innovation. 

H7 - Support for innovation has positive direct effect on team innovation. 

H8 - Communication has positive direct effect on team innovation. 

H9 - Cohesion has positive direct effect on team innovation. 
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CHAPTER 2 

LITERATURE REVIEW 

 

To construct research conceptual framework, there are some theoretical 
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2.1.3 The concept of research and development (R&D)   
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 2.2 The concept of team innovation 

  2.2.1 Creativity 

  2.2.2 Innovation 
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Porntida Visaetsilapanonta  
 

 Literature Review / 18

2.1 The concept of team   

2.1.1 Definition of team   

There are several definitions of team as follows:  

Work team is defined as “interdependent individuals who share responsibility 

for specific outcomes of the organization”.  A majority of executives are advocates for 

teamwork. Teamwork represents a set of values that focuses on listening and 

responding constructively to the views of others (Katzenbach & Smith, 1993: 87). 

 Guzzo and Dickson (1996: 310) describe a work group as made up of 

individuals who see themselves and who are seen by others as a social entity, who are 

interdependent because of the tasks they perform, who are embedded in one or more 

larger social systems, and who perform tasks that affect others.  

Cohen and Bailey (1997: 241) summary definitions of team from multiple 

researcher in this way, a team is a collection of individuals who are interdependent in 

their tasks, who share responsibility for outcomes, who see themselves and who are 

seen by others as an intact social entity embedded in one or more larger social 

systems, and who manage their relationships across organizational boundaries.  A 

team’s work can be seen as a process of receiving materials or information from 

suppliers; transforming or adding value in cooperation with managers, peers, and staff; 

and delivering output to team customers. In the growing service-sector economy in 

which organizations now operate, it is imperative for us to better understand the 

processes of teamwork.  Thus, in general team is a group of people working together 

in a coordinated effort. 

 In many organizations, the driving force is the need for the rapid 

development and implementation of new products and program innovations and 

speeding up the commercialization of R&D projects (Pinto, Pinto, & Presscott, 1993: 

1281).  Consequently, organizations are turning to a greater degree to teams for the 

development and implementation of new products and programs.  Katzenbach & 

Smith (1993: 205) believe that teams should be the basic unit of performance for most 

organizations.  Furthermore, they state a team will obtain better results than a 

collection of individuals operating within confined job roles and responsibilities in any 

situation that requires the real-time combination of multiple skills, experiences, and 
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judgments.  Teamwork seeks to give others the benefit of the doubt, while providing 

support and recognizing the accomplishments and interests of others. 

In the research of Lawler, Mohrman and Ledford (1995: 155), they refer to 

the report of Fortune magazine of the US that 68% of 1,000 enterprises have adopted 

the mechanism of teamwork design.  The main reason for organization to develop 

team operation is that it can provide certain organizational benefits, such as the 

improvement of team performance, productivity, profitability (Katzenbach & Amith, 

1993: 225), employee satisfaction (O’Connell, 2003: 1), and employee commitment 

(Cohen & Bailey, 1997: 240).  Further, there are some researchers who argue that 

team work can increase problem-solving ability, raise working efficiency, improve 

resource efficiency and accelerate cost reduction (Wellins, et al., 1994: 53).  And some 

researchers indicate that team operation can promote organizational efficiency, such as 

learning efficiency, innovation capability, working process and quality management 

(Mohrman, Cohen & Mohrman, 1995: 48; Robertson, 2004: 1), as well as reduced 

absenteeism, lower turnover rates (Koy, 2000: 3). 

Therefore, this study considered team as the unit of analysis and believed that 

the sample of R&D projects in this study were the real team which team members 

shared responsibility for specific outcome and have coordinated and interdependent 

each other. 

2.1.2 Project team 

The project team concept emerged in the aerospace industry in the 1950s. 

Due to the increased importance of quality, and cost, customers demanded a system 

that could be accountable to these dimensions.  This coupled with the rapid growth of 

technology created a demand for the management of ad hoc projects with well-defined 

activities, which, over relatively short periods of time, required the participation of 

numerous skilled specialists (Angela, 2002: 5).  Such programs, particularly those 

requiring the development of new technology, were ill-suited to the traditional 

functional organizational structure because the traditional organization was designed 

for ongoing and repetitious activities.   

Project teams typically are composed of people from multiple functional areas 

in organizations, with little overlap of skills and knowledge.  The nonroutine nature of 
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the tasks and lack of long-term relationships among the people forming these types of 

teams make developing and using teamwork norms and procedures more important 

than for other types of teams.  These teams do not have the luxury of allowing group 

norms to evolve slowly while the teams develop.  Team development is made more 

difficult because the teams do not know what their projects will require at the onset. 

The importance of various team members and procedures may change as the projects 

develop.  These teams’ members face unique conflicts.  They are both autonomous 

and dependent.  The teams can act with relative independence because the project 

boundaries are distinct from the normal actions of their organizations. However, all 

team members are responsible to both their teams and the parts of the organizations 

they represent.  When projects are over, team members will return to their functional 

areas (Levi & Slem, 1995: 29). 

A Guide to the project management body of knowledge defines a project as a 

temporary undertaken to create a unique product or service (Kerzner, 1989: 100).  

Temporary means that every project has definite beginning and a definite end. Thus, 

project management defines as the application of knowledge skills, tools, and 

techniques to project activities in order to meet or exceed stakeholder needs and 

expectations from a project.  The characteristic emphasis in these definitions is on 

temporary, i.e. a finite time to complete the uniqueness or specificity of objective of 

project activity in comparison to ongoing operations, such as a functional department 

in an organization; and the management of many interrelated activities associated with 

the project.  Hence, a project team is usually focused on some predefined specific 

tasks or objective that is time limited. It also involves the management of 

interdependent tasks that contribute to the shared objective.  A project team in contrast 

has a temporal “recruited community” consisting of diverse and separate identities that 

are forged primarily external to the immediate project grouping.  The project team 

members are focused on achieving specific tasks.   

In summary, project teams differ from traditional team in the following ways: 

- They have different time horizons, i.e., a defined start and finish point. 

- They have different purposes, i.e., they are focused on a specific task. 

- The individual identities of members are primarily forged external to the 

project team. 
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- They do not share a common negotiated perspective on the world but 

instead serve as a knowledge exchange. 

Cohen & Bailey (1997: 242) suggested that project teams are time-limited.  

They produce one-time outputs, such as a new product or service to be marketed by 

the company, a new information system or a new plant.  For the most part, project 

team tasks are non-repetitive in nature and involve considerable application of 

knowledge, judgment, and expertise.  The work that a project team performs may 

represent either an incremental improvement over an existing concept or a radically 

different new idea. Frequently, project teams draw their members from different 

disciplines and functional units, so that specialized expertise can be applied to the 

project at hand.  For example, new product development teams often draw their 

member from marketing, engineering, and manufacturing. When a project is 

completed, the members either return to their functional units or move on to the next 

project.  

In a review of the product development literature, Cohen and Bailey (1997: 243) 

note that cross-functional teams were found to enhance project success. Their capacity 

to do multiple activities simultaneously, rather than sequentially, saves time; 

consequently, companies are expanding their use of project teams as a response to 

time-based competition.  The project will achieve overall higher project team 

effectiveness which include: 

2.1.2.1 Project Environment 

While extensive research has been performed on teams in general, 

there was little research that has been focused specifically on project teams.  

Robertson (2004: 3) defines a project as: having a specific objective to be completed 

within certain specifications; having defined start and end dates; having funding limits.  

In general, project teams’ tasks are repetitive in nature and involve considerable 

application of knowledge, judgment, and expertise. Project teams often work on 

projects with high degrees of technical complexity, tight budgets, and challenging 

schedules. Project teams generally consist of individuals from different functional 

areas in organizations that are brought together to perform complex or specialized 

tasks of a multidisciplinary nature (Cohen & Baily, 1997: 260).  The project team has 
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a finite life span.  It is formed to complete the assigned task by a certain date and then 

disband. To be successful, project managers must be able to effectively integrate the 

efforts of many people from multiple disciplines to meet project objectives. 

2.1.2.2 Unique challenges for project managers 

Project managers face unique challenges to developing effective 

project. One challenge is due to the temporary nature of the project teams.  Another 

obstacle is the fact that project team members are often drawn from different 

functional areas.  Also, project team members often serve on several project teams at 

the same time.  Together, these challenges may cause project team members to have 

conflicting perspectives and loyalties.  Team members may feel little allegiance to the 

project team and may have minimal desire to actively cooperate with other team 

members. These conflicts can affect the team members’ behavior toward one another 

and may hinder their ability to interact effectively.  Project managers are often faced 

with trying to create an atmosphere of cooperation out of one of potential 

confrontation and conflict. 

Todryk (1990 cited by Roberson, 2004: 4) proposes that the 

implementation of and effective team building process in a project management 

environment will measurably reduce schedule delays and cost overruns, improve the 

quality of the work, increase productivity, and increase team morale.  However, 

implementing a team-building process requires a different set of skills than normally 

utilized by a project manager in managing the project. On the other hand, an 

understanding of human relationships, motivation, and group dynamics is necessary to 

successfully build and manage effective project teams.  So, a key factor to project 

success is the project leader’s ability to integrate personnel from many disciplines with 

competing interests into an effective work team. 

2.1.2.3 Components of overall project team performance 

While the traditional cost, schedule, and technical performance 

measures are important in management’s assessment of a team’s effectiveness, they 

only provide a snapshot of team’s effectiveness at a given point in time and do not 

provided a complete picture of the team’s long-term performance potential.  It seems 

logical that focusing on project outcome: cost, schedule, and technical performance, 
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can produce the desired results for a short period of time.  It also seems logical that 

balancing the focus on both project outcome and concern for people in team will 

produce the best overall project effectiveness.   

In the book, Project Management, a Managerial Approach, Meredith 

and Mantel (1995 cited by Robertson, 2004: 10) write that the project manager must 

cope with both personnel and technical issues for a project to be successful. They 

future state that meeting the project outcomes: cost, schedule, and technical 

performance, without compromising the human dimension is a major challenge for 

project managers.  Project managers must adhere to the principles and practice of good 

general management and focus on motivating the project team members to accomplish 

the work of the project.  They also add that project success will be associated with 

teamwork, and project failure will surely result if the group does not work as a team. 

The most frequently cited reason for failure of high technology firms 

is poor management performance.  Traditionally, technical professionals are promoted 

based on their technical knowledge alone. In an environment that involves high risk, 

uncertainly, and multifunctional complexities, technical knowledge is not enough. 

Angela (2002: 7)  asserted that in today’s complex, technology-oriented, highly 

competitive environment, good technical skills must be combined with administrative, 

leadership, and people skills, which include the ability to motivate, communicate, 

resolve conflict, team work, and group decision making.  Researchers are generally 

well trained in their specific discipline to be individual researchers and individual 

contributors.  In fact, the major cause of managerial failure among researchers is poor 

teamwork skills.  

2.1.3 The concept of research and development (R&D) 

R&D organizations are different from other organizations because of the 

people working in such organization; the idea that are generated; the funds or research 

support that are obtained; the culture of the organization. People in R&D organizations 

normally would have graduate training and relatively high aptitude. They are 

socialized during graduate training to work autonomously and show considerable 

initiative.  Ideas in R&D organization are generated through a unique communication 

network and facilitated by the ethos of scientific community.  In general, funding 
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sources for R&D organizations are different from those for any similar large enterprise 

(i.e., from government, from client).  The culture of an organization relates to both 

objective and subjective elements.  For an R&D organization, objective elements such 

as research laboratory facilities and equipment and office buildings are different from 

those of other organizations.  Subjective elements such as rules, laws, values, and 

norms for R&D organization are also different.  For example, scientific discovers, 

whatever their source, are subjected to impersonal judgment.  These four basic 

elements of R&D organization have to be coordinated with skill by the management of 

R&D organizations in order to achieve high productivity and excellence.  It is obvious 

that the most important element is creative people.  Such people have the bright ideas 

and skills to do research then translate research results into useful products.  However, 

these people must be organized into structures that permit effective cooperation. In 

doing so it is important to keep in mind that people working in team better than 

individual (Jain and Triandis, 1990: 4). 

2.1.3.1 What is research and development? 

The National Science Foundation (NSF) classifies and defines 

research and development as follows (Science Indicators, 1985 cited by Jain & 

Triandis, 1990: 6):  

Basic research has as its objective “a fuller knowledge or 

understanding of the subject under study, rather than a practical application thereof.”    

Applied research is directed toward gaining “knowledge or 

understanding necessary for determining the means by which a recognized and 

specific need may be met.”  

 Development is the “systematic use of the knowledge or 

understanding gained from research, directed toward the production of useful 

materials, devices, systems or methods, including design and development of 

prototypes and processes.” 

In order to provide functional and understandable definitions for 

various research activities, science indicators categorize R&D activities as efforts as 

follows: 

- Producing significant advances across the broad front of 

understanding of natural and social phenomena-basic research. 
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- Fostering inventive activity to produce technological 

advances-applied research and development. 

- Combining understanding and invention in the form of 

socially useful and affordable products and processes-innovation. 

For the purpose of this study, R&D, in a general sense, would include 

those activities that focus on research, formulation of new theories, provision of a 

better understanding of social phenomenal or basic science and the fundamental 

mechanism of natural and human processes, operational improvement and innovation.  

Kerzner (1989: 210) identifies five generations of R&D and the 

corresponding different styles of management. R&D has moved from the first 

generation, which sums up as put a few bright people in a dark room, pour money in, 

and hope, to the next fifth generation with increasing emphasis on the R&D as part of 

total innovation system.  The five R&D generations as follows:  

First generation:  R&D as ivory tower, no interaction with the 

rest of the company, no link with business strategy, R&D under corporate control.  

Second generation: Business as the customer of R&D, R&D 

under business control, link between strategy and R&D projects, strong market 

orientation. 

Third generation: attention to cross-business and cross projects     

synergies, introduction of the project portfolio concept, both business and corporate 

control, link with corporate and business strategy.  

Fourth generation: integration with customers, concurrent 

learning with customers, cross-disciplinary teams, cross-firm teams.  

Fifth generation: strong collaboration in R&D, R&D as part of 

total innovation system including competitors, suppliers, customers, distributors cross-

boundary knowledge flows and learning.  

Consequently, the project method is increasingly embraced due to the 

abilities to focus resources and continuously measure the factor of cost, schedule, and 

quality. Today, the concept of project management pervades high technology in all 

government, private, and corporate sectors. Modern projects have become increasingly 

complex and multidisciplinary.  The workers in R&D organizations confront many 

challenges. They must deal effectively with a variety of interfaces and support 
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personnel over whom they may have little or no formal authority.  All of this is done 

in an environment of constant and rapid change of technology markets, regulations, 

and socioeconomic factors.  The most valued product in R&D organizations is the 

generation of knowledge and new ideas, and the importance of the effective use of the 

individuals generating the idea.  The ideas, talents, and skills of researchers: scientists, 

engineers and other technical professionals are greatest asset of research organizations 

(Angela, 2002: 2).  

2.1.4 The concept of R&D team 

Project management developed rapidly, taking on several forms designed to 

cope with the needs of various kinds of projects.  One important type of project team 

is a research and development (R&D) teams can be organized in several ways.  They 

can be highly interdependent in their design work, or the leaders can serve as 

integrators for work groups of independent technical professionals.  Whereas most 

R&D teams are project teams that have limited duration, some teams have relatively 

long lives because they stay with particular products throughout their life cycles. 

 R&D teams have a number of characteristics which may make them operate 

differently than other types of teams (Edmonson, 1999: 350).  The personnel working 

on R&D teams are mostly technical professionals with highly specialized knowledge 

backgrounds.  Most organizations separate their R&D teams from their production and 

operations personnel, and manage these technical professionals differently.  The types 

of tasks performed in R&D are by definition non-routine, so traditional management 

approaches which focus on control and regularity are inappropriate.  These unique 

characteristics of R&D work and employees have both advantages and disadvantages 

for the development of team work.  One of the main advantages for promoting team 

work in R&D organizations is due to the nature of the task.  In most cases, R&D 

projects require the integrated efforts of professionals with a variety of technical skills.  

The complexity of the task requires multiple skills and mutual interdependence. 

Although this sometimes can be accomplished without teamwork, a team approach is 

an obvious benefit.  In addition, R&D work is challenging, important, and viewed as 

high status compared to other types of teamwork.  
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 R&D organizations also have some important disadvantages with regard to 

developing and supporting team work.  R&D professionals are selected for their 

professional skills, and these skills often do not include social and communication 

skills.  Some research suggests that technical professionals may not have suitable 

personalities for team work.  These professionals became technically oriented because 

they were introverted and did not want to work socially with others.  

The types of R&D projects in this study were new product development 

projects, applied research projects, and multidisciplinary research projects.   

Multidisciplinary R&D projects provide a structure for bring together team members 

with diverse technical backgrounds needs for innovations.  The R&D projects in this 

study brought together experts with a variety of knowledge and backgrounds, with the 

expectation that such teams would be more likely to generate innovative ideas for new 

knowledge, products and services.  These R&D projects had team processes that are 

reciprocal in nature. In this interdependent team setting, interactions were more 

dynamic in nature, and work flowed back and forth, between team members.  As a 

result, team members’ roles become less distinguishable and highly interdependent, 

and team performance was a function of more complex forms of coordination.  Also, 

these R&D teams were intensively interdependent.  Team members worked together 

closely to diagnose and solve problems in performing the innovations.   

2.2 The concept of team innovation   

The concept of innovation has a long history and different meaning, mainly 

based on competition between companies and the different strategies that can be used 

to compete.  Since the 1950s, different strategies have been used to compete, such as 

efficiency approaches, quality movement, flexibility and, innovativeness.  Innovation 

covers the whole organization – from the first ideas right through to the introduction of 

a production and market is vital indeed, the design and implementation of new 

production lines, plants, labor conditions and missions are part of the whole process of 

innovation to deliver added value to the stakeholders of the company through valuable 

knowledge.  In the last four decades, many changes have taken place based on 

competition, describe four key concepts of innovation: the efficiency approach in the 

1950s, the quality approach in the 1970s, the flexibility approach in the 1980s, and the 
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innovation approach in the 1990s and onwards.  Nowadays, the combination of 

efficiency, quality, flexibility and innovation is essential.  Innovation is more than 

technical work, it also demands a social policy.  Successful innovation means 

therefore more than research and development (R&D); R&D must be transformed into 

products and services that will be sold in the market and will lead to added value for 

stakeholders.  The alignment between R&D, production and marketing is crucial and 

might lead to new designs of production and work processes, offices and plants.  

Innovation is a process in which valuable ideas are transformed into new forms of 

added value for the organization, customers, employees and stakeholders (Mc Adam 

& Mc Clelland, 2002: 86). 

All innovation begins with creative ideas.  Successful implementation of new 

programs, new product introductions, or new services depends on a person or team 

having a good idea-and developing that idea beyond its initial state.  The creative 

process begins with a problem perceived or experienced.  Whenever humans have a 

problem and do not know how to solve it by action, they resort to creativity, thinking, 

and problem-solving.  Creativity involves uniqueness or originality, but also providing 

solutions that are appropriate to the problem.   

Amabile, et al. (1996: 1155) defined team creativity as the production of 

novel appropriate ideas by a team working together.  According to this concept, 

product to response will be judges as creative to the extent that it is novel, appropriate, 

useful, correct and valuable response to the task at hand and the task is heuristic rather 

than algorithmic.  Innovation is the successful implementation of creative ideas within 

an organization. Thus, employees’ creativity often provides a starting point for 

organizational innovation.   

2.2.1 Innovation definitions 

Innovation has been defined as the introduction and application, within a 

team, organization, or wider society, of process, products, or procedures new to the 

relevant unit of adoption and intended to benefit the team (West & Farr, 1990: 16).  

Innovation involves developing new and improved ways of doing things, whether 

within or outside the world of work.  It can be measured both in terms of quantity – 
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number of significant new ideas, which are applied; and quality – the magnitude, 

radicalness, and novelty of the innovation.  

Brochman and Morgan (2003: 386) suggested that innovation is the degree to 

which a new product is novel and has generative capacity (i.e., the potential to change 

thinking and practice).  According to Rogers (1978 cited by Brochman & Morgan, 

2003: 387) innovativeness is “the degree to which an individual or other unit of 

adoption is relatively earlier in adopting new ideas than any other member of the 

system.” 

The innovative team is committed to deliver a high quality product and have 

pride in its ability to address complex and troublesome problems.  The development of 

an innovative team requires interdisciplinary functioning among team members.  The 

innovative teams can exceed the sum total of their individual members resulting in a 

higher level of coordinated, consistent, project development, and equally important 

personal development.   

Innovation has been studied at individual, group and organizational level in 

an attempt to determine the factors that are likely to facilitate or hinder it, and 

ultimately to promote innovativeness and flexibility settings (West & Anderson, 1996: 

680).  Some studies have identified the traits or characteristics of innovative 

individuals, some has sought to understand both the processes and consequences of 

innovation, and some have sought to identify the factors that facilitate or hinder 

innovation in work setting (West & Farr, 1990: 239). 

Mc Adam and Mc Clelland (2002: 87) indicated concept of the innovation 

process.  Innovation is seen as a process where ideas are generated and transformed 

into implemented business products and services.  Zhuang, et al. (1999 cited by Mc Adam 

& Mc Clelland, 2002: 88) describe innovation as either: an invention which may be 

considered completely new; an improvement of an existing product or system; or a 

diffusion of an existing innovation into a new application. 

Innovation is seen as stretching from idea generation through to an 

“invention” or product/service for use.  In each of these definitions creativity is seen as 

part of innovation, namely the front-end of the innovation process. 

Wang and Ahmed (2004: 303) suggested that innovation may be present in 

various forms, such as product or process innovation, radical or incremental 
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innovation, administrative or technological innovation, etc. This study concluded the 

different dimensions of innovation from authors, which define organizational 

innovativeness as “an organization’s overall innovative capability of introducing new 

products to the market, or opening up new markets, through combining strategic 

orientation with innovative behavior and process” as follows:  

Product innovativeness is most often referred to as perceived 

newness, novelty, originality, or uniqueness of products.  This perceived newness 

encompasses two perspectives: from the consumers’ perspective and the firm’s 

perspective.  From the consumers’ perspective, characteristics such as innovation 

attributes, adoption risks, and levels of change in established behavioral patterns are 

regarded as forms of product newness.  From the firm’s perspective, environmental 

familiarity and project-firm fit, and technological and marketing aspects are viewed as 

dimensions of product innovativeness.   

Market innovativeness refers to innovation related to market research, 

advertising and promotion, as well as identification of new market opportunities and 

entry into new markets.  

Process innovativeness refers to the introduction of new production 

methods, new management approaches, and new technology that can be used to 

improve production and management processes.   

Behavioral innovativeness can be present at different levels: 

individuals, teams and management.  Measuring behavioral innovation of an 

organization cannot be accomplished simply by examining occasional innovation 

events, or innovative characteristics of certain small groups in the organization.  The 

behavioral dimension should reflect the “sustained behavioral change” of the 

organization towards innovations, i.e. behavioral commitment.  Individual 

innovativeness can be considered as “a normally distributed underlying personality 

construct, which may be interpreted as a willingness to change.”  Team innovativeness 

is the team’s adaptability to change.  It is not simply a sum of innovative individuals, 

but a synergy based on the group dynamics.  While managerial innovativeness 

demonstrates management’s willingness to change, and commitment to encourage new 

ways of doing things, as well as the willingness to foster new ideas. 
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Strategic innovativeness is the development of new competitive 

strategies that create value for the firm.  It is focus on an organization’s ability to 

manage ambitious organizational objectives, and identify a mismatch of these 

ambitious and existing resources in order to stretch or leverage limited resources 

creatively. 

This study used team innovation in the sociological and psychological aspects 

which considered team innovation as behavioral innovation.  Thus, team innovation in 

this study refers to the intentional introduction and application within R&D team work 

processes of ideas, processes, products or procedures which are new to that team. The 

team innovation in this study measured by team members and leader opinions on their 

team innovation along with team processes including initiating team objectives, 

planning, doing research, and terminate team in three aspects including: the intentional 

to doing new things; the ability of team to generate ideas; and the ability of team to 

work with generated ideas to develop new or improved products, technologies, 

service, or work processes. 

2.2.2 Team innovation model 

Although creativity and innovation represent different stages in the process of 

developing novel solutions, most factors that influence the process at one stage are 

likely to have a similar impact at the other stage.   

Team sessions are often promoted as important vehicle for the development 

of creative ideas (Sutton & Hargadon, 1996: 685).  A number of scholars have 

examined team creativity from an organizational perspective and have highlighted 

some of the factors that influencing team creativity or innovation such as: team size, 

heterogeneity of team members, team vision, leadership style, team cohesiveness and 

participation have an effect on team innovation.  Team process: participation, task 

orientation, commitment to team goals, and support for innovation, personality 

characteristics of team members, propensity to innovate, and team structural factors: 

time, resources available and team tenure, all have effects on team innovation (Tseng, 

2001: 45).   

Woodman, et al. (1993: 293) gives a central place to team creative 

performance in their model of organizational creativity.  Organizational creativity is 
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seen as a function of individual characteristics (e.g., abilities and knowledge), team 

characteristics (e.g., culture, resources).  Agrell and Gustafson (1996: 143) similarly 

emphasis the role of organizational context, team climate and individual abilities in 

innovation and creativity in work groups.  Innovation will be high when organizations 

pride rewards, some direction in job activities, and supportive leadership, when team 

have a clear vision or  goal, norms that support innovation, provide an atmosphere in 

which it is safe to share novel ideas, and are committed to task excellence (West, 

2002: 360), and when individuals have creative abilities and self-confidence.  

Innovation will be inhibited when organizations are highly central to resist the 

innovative process.  Amabile, et al. (1996: 1160) have emphasis the importance of 

environments or leadership that enhance intrinsic or self-based motivation.  Factors 

such as freedom of choice or autonomy, challenge, and support are seen as critical for 

intrinsic motivation and creative accomplishment.  

One of the leading models for team innovation is West’s model (2002: 360), 

which suggests that team innovation is essentially related to clarity of objectives, 

participation, task orientation and support for innovation.  According to this model, 

groups with clearly defined and shared objectives and vision are more likely to 

develop useful new working methods because their efforts have focus and direction; 

participation in decision making is important, because it may increase the likelihood 

that group members invest in the outcomes of the decision and are therefore willing to 

offer new ideas (Ragazzoni, et al., 2002: 327). 

King and Anderson (1995 cited by Mc Adam & Mc Clelland, 2002: 90) 

explore the literature related to “innovation in working groups.”  They identified that 

the following factors promote innovation in a group environment: 

- A democratic, collaborative leadership style that encourages and 

motivates group members. 

- Cohesiveness between team members-a heterogeneous team is an 

advantage for idea generation to avoid “group think” and a homogeneous team for 

smooth implementation. 

- Group longevity-short-lived groups have been found to be more 

creative. 
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- Group structure-a more organic structure is preferred to adapt to 

new problems. 

Shapiro (2000 cited by McAdam & McClelland, 2002: 90) reports on 

research conducted in 14 large European companies that focuses on employee 

diversity issues.  In this study, teamwork is frequently used to solve problems or 

develop new ideas.  While diverse teams are often more creative than homogeneous 

teams. 

The innovation process in team includes the: identification or recognition of 

the problem, the generation of creative ideas by individuals, proposal of those ideas to 

the team,  discussion and development of those ideas by the group, evaluation of those 

ideas by the team, and finally, and implementation of accepted ideas by the team 

(Agrell & Gustafson, 1996: 150).   

The effective team-working require a team atmosphere or climate that 

facilitates efficient performance.  In terms of the definition of climate, two approaches 

have been generally adopted (Ragazzoni, et al., 2002: 326): 

-  The cognitive schemata approach, which conceptualizes climate as 

individuals cognitive representation of proximal environments expressed in terms of 

psychological meaning and significance to the individual. 

- The shared perception approach, which defines organizational 

climate as the shared perception of organizational policies, practices and procedures 

and has been used by researchers to define thresholds for consensus and inter-rater 

agreement between individual ratings of climate dimensions indicative of shared 

perceptions. 

In terms of the appropriate level of analysis at which to examine the shared 

perception of climate, Anderson and West (1996: 60) identified what they called a 

proximal work group: i.e. the permanent or semi-permanent team to which individuals 

are assigned, and with which they identify and regularly interact in order to perform 

work-related tasks.  Individuals are commonly members of more than one working 

group, but attention is specifically given to the group within which they carry out their 

everyday tasks and activities. For R&D team is about producing scientific and 

technological innovations, a team’s climate for research is expected to be vitally 

important in this setting.  The research aspects required in the development of new 
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knowledge involve high level of risk, and creative ideas need to be tested, evaluated, 

and applied before they can treat as innovations.    

Amabile, et al. (1996: 1161) componential model of creativity and innovation 

provides a framework to examine how the organizational environment affects 

creativity and innovation.  This study proposed that two general categories of 

environment – stimulants and obstacles to creativity – affect organizational innovation 

by influencing expertise, task motivation, and creativity skills.  Stimulants refer to 

organizational and supervisory encouragement, work group support, sufficient 

resources, and challenging work.  Obstacles refer to organizational impediments and 

workload pressures.  The results of this study suggested that organizational and 

supervisory encouragement; work group support incorporate facets of climate of 

positive affect to creativity and innovation.  Bain, et al. (2001: 65) found correlations 

between the four team climate factors and R&D team performance that positive 

significantly, especially strong relationships for participative and support for 

innovation (both r=.58).  

Therefore, this research used West’s model considered that team clarity of 

objectives, participation, task orientation and support for innovation were influencing 

to team innovation.  Moreover, the researcher combined this model with team 

effectiveness input-process-output model to construct the conceptual framework.  This 

approach suggested that team processes mediated the relationship between team input 

and team output.  

2.2.3 Innovation measurement 

Innovation may be present in various forms, such as product or process 

innovation, radical or incremental innovation, administrative or technological 

innovation, etc.  Team innovation can be measured in terms of both the quality and the 

quantity of innovation.  Quantity refers to the number of new ideas introduced and 

implemented.  Quality can be assesses in three ways-in relation to newest of the idea, 

to the rated significance of the ideas, and to the ultimate effectiveness of the ideas.  

Additionally, quality can be viewed as the magnitude, radical, effectiveness, and 

novelty of the innovation.  Some researchers have measured team innovation by 

means of judging innovation of the decisions made. Some organizations used 
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managerial reports to judge team innovation or the rating of within organization 

experts (Tseng, 2001: 48). Many researchers study innovation and creativity by asking 

supervisors to rate those they manage in terms of how creative they are or how 

“innovative” they are in coming up with ideas.  Creativity, operation as the extent to 

which employees develop ideas, is very different from extent to which they implement 

and sustain changes (West, et al., 2004: 393).   

Innovation examined the introduction of new and improved methods of 

working. It was concerned with innovations already put into practice by the individual 

respondent.  Team members will ask to indicate whether they had in the last project 

initiated any changes in each of four job areas: changed your work objectives; changed 

your working methods or introduced new working method. 

Paul, et al. (2001: 55) studied the innovation in R&D teams using six 

indicators of innovative performance, broadly addressing different aspects including 

short- and long-term innovation, individual and team innovation, and number and 

quality of innovation.  There were: 

- Individual innovation: team members’ rating of their own level of 

innovation in the month before completing the questionnaire, using an 11-point scale 

ranging from 0 (not at all innovative) to 10 (highly innovative). 

- Team innovation: team leaders’ ratings of how innovative work on 

the project overall had been in the month before completing the questionnaire, using 

the same 11-point scale. 

- Number of innovations: the number of new and improved products 

or processes generated by the project as reported by the team leader. Leaders were 

asked to make a brief statement about each innovation so as to discourage any 

tendency to inflate numbers by making ball-park estimates.   

- Number of patents: the number and details of patents or patent 

applications arising from each project as determined from interviews with the project 

leaders 18 months after questionnaire administration. 

- Creative outcomes: team leaders’ rating of the creativity of the 

project’s outcomes 18 months after questionnaire administration. 
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- Useful outcomes: team leaders’ rating of the usefulness of the 

project’s outcomes months after questionnaire administration (single item), using 5-

point scales from 1 (not at all) to 5 (very). 

De Dreu (2002: 285) studied team innovation using four items to be answered on 

5-point scales (1= strongly disagree, to 5= strongly agree):  

- Team members often implement new ideas to improve the quality of 

our products and services. 

- This team gives little consideration to new and alternative methods 

and procedures for doing their work (reverse coded). 

- Team members often produce new services, methods, or procedures. 

- This is an innovative team. 

Frishammar and Horte (2005: 252) suggested that innovation is “an literature 

process initiated by the perception of a new market and/or new service opportunity for 

a technology-based invention which leads to development, production, and marketing 

tasks striving for the commercial success of the invention.”   

Lovelace, et al. (2001: 279) studied cross-functional new product teams’ 

innovativeness and constraint adherence using the external managers evaluated the 

team using a seven-point scale (1 = “much lower than average,” and 7 =  “much higher 

than average”).  The innovativeness measure included the innovativeness of the team 

product, the number of innovations or new ideas introduced by the team, the team’s 

overall technical performance, and the team’s adaptability to changes.   

Kivimaki, et al. (2000: 35) studied innovation using two indicators: 1) the 

perceived effectiveness of innovation and 2) the number of patents in the organization.  

The scale reflected the extent to which the respondent perceived the organization as 

successful in the different stages of the innovation process.  The items, with a Likert-

type scale ranging from 1 to 7, focused on quantitative and qualitative aspects of ides 

generation and idea adoption, project definition, problem-solving, design and 

development (including new products and procedures), production, and marketing (or 

commercialization) in the context of innovations.  The latter indicator, i.e. the number 

of patents in the organization, was measured on the basis of number of self-developed 

inventions (products or procedures), less than five years old, patented or with patent applied.    
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Thamhain (2003: 300-301) suggested that innovativeness is difficult to 

measure; it seems to be nearly impossible to measure meaningfully on a task-team or 

individual contributor.  The following measures are most frequent cited by managers: 

a) number of new products/services introduced to market, b) time-to-market, c) cost 

and performance improvements, and d) patent disclosures.  For task teams and 

individual contributors, the most frequent measures are: judgment of innovative 

performance, number of innovative ideas, effort and commitment to established 

objectives.  In many cases, the end product or deliverable is the result of collaborative 

efforts among many departments and individuals.  Most managers, especially in 

technology-based companies, use overall judgment as the principle measure of 

innovative performance.  However, in support of such an overall judgment, specific 

subsets of parameters can be developed, such as: articulate desired innovative 

behavior and characteristics to members of the work team; benchmark innovative 

performance; especially on the department or team level; engage in focus-group 

discussions toward organizational improvement of innovative performance; and 

support managerial judgment of overall innovative performance and salary reviews. 

West and Wallece (1991: 306) studied innovation in health care teams 

examined the introduction on new and improved methods of working. It was 

concerned with innovations already put into practice by the individual respondent.  

Respondents were asked to indicate whether they had in the last year initiated any 

changes in each of four job areas: changed your work objectives; changed your 

working methods or introduced new working methods; changed who you deal with or 

how you deal with people; and learned new skills. 

West, et al. (2003: 393) studied leadership clarity and team innovation in 

health care.  Team innovations were rated using a five point scale on four dimensions: 

magnitude-how great would be the consequences of changes introduced; radical-to 

what extent the status quo would change as a consequence; novelty-how new in 

general were the changes; and impact-to what extent changes would improve team 

effectiveness. 

Frishammar and Horte (2005: 256) studied innovation performance in 

manufactory firms.  This study suggested that high innovation performance means the 

existence of a strong emphasis on R&D, the introduction of many new 



Porntida Visaetsilapanonta  
 

 Literature Review / 38

products/services over time, and changes in products/services having been significant.   

Conversely, low innovation performance means the opposite.  The items measured 

innovation performance by a new product/service innovation that is new to the firm, 

new to the market, or new to the industry and that is introduced for the benefit of 

customers or clients outside of the firm.    

Van de Ven (1986: 112) proposed that an important component to the 

difficulty of managing innovation is the difficulty of managing intention.  To create 

innovation, leaders must focus employee’s intention on developing new products, 

processes, and services.  This article argues that workers tend to establish routines in 

which they become less aware of things that need to be changed. 

This study believes that team innovation should therefore be judged in terms 

of the intentional introduction and implemented of innovations by the team.  That is, 

on the process of preparing R&D project such as define project objective; planning; 

and doing research, the team innovations are regarded the intentional to doing new 

things and the ability of team to generate idea.  After the decision was made to 

implement R&D processes until terminate project, team innovations includes the 

ability of team to work with these ideas to develop new or improved products, 

services, technologies, or work processes.  Team innovation in this research will judge 

by team members and team leader of each R&D team on the intentional to doing new 

things; the ability of team to generate ideas; and the ability of team to work with 

generated ideas to develop new or improved products, services, technologies, or work 

processes. 

2.3 Related research 

The research shown here were the related to team innovation and some of 

them related to the team factors which could affected on team innovation as follows:  
Dailey (1978: 1579-1588) studied the role of team task characteristics in 

R&D team collaborative problem solving and productivity.  The study was conducted 

in 45 project groups working in 15 public and private research organizations located 

in the Western United States.  Two hundred and eighty-one scientists and engineers 

participated in the study.  This study examining the relationships between both R&D 

team collaborative problem solving and team productivity and the following 



Fac.of Grad.Studies, Mahidol.Univ.  Ph.D. (Population Education) / 39

predictors: team cohesiveness; task certainty; task interdependence and team size. 

Results indicated that team cohesiveness and task certainty were robust predictors of 

collaborative problem solving and productivity (innovativeness and contributions it 

field of knowledge).  There is a fairly strong positive relationship exists between 

collaborative problem solving and team productivity.  There is strong support in that 

cohesiveness is positively to team collaborative problem solving.    

Ebadi and Dilts (1986: abstract) studied the relation between R&D project 

performance and technical communication in a developing country-Afgahnistan.  This 

study examines the effects of frequency and centrality of communication on research 

and development project success.  The data used in this study are from 49 government 

funded R&D projects in Afgahnistan during 1979.  The results of the multivariate 

analyses show that frequency of communication is positively correlated with 

performance for mid and high performing groups, centrality or location of the project 

within the communications network is negatively related with project performance 

within the low performance category. 

Keller (1986: 715-726) studied predictors of the performance of project group 

in R&D organizations.  Results from 32 project groups in a large R&D organization 

showed that group cohesiveness, physical distance, job satisfaction, and innovative 

orientation were associated with performance of projects.  Hierarchical regression 

analyses revealed that group cohesiveness accounted for unique variance in four 

performance criteria, both contemporaneously and one year later.  An innovative 

orientation added unique variance to the quality of projects as rated initially by group 

members and as rated by management one year later.    

Anderson and West (1996: 53-66) examined innovations developed by top 

management teams in 27 healthcare organizations.  They obtained self-report 

measures of group composition (proportion of innovators) and group process 

(commitment to objectives, participation, task orientation, and support for innovation).  

The innovations generated were coded and evaluated by 30 raters.  Overall innovation 

of the team was related to all the group process variables, with support for innovation 

being the best predictor.  Proportion of innovative members was related to higher 

rating of innovations on radical and novelty.    
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Olscheske (1999: abstract) studied knowledge creation and discovery learning 

teams: a case study exploring the dynamics of knowledge creation, utilization, and 

transfer in biotechnology R&D groups.  This case study research examined teams and 

groups of highly trained and skilled professionals engaged in intensive self-directed 

individual learning and group discovery learning activities in a technology based, 

information intense organization.  A nine month ethnographic study was conducted 

examining how groups of R&D scientists worked in “knowledge creation teams.”  The 

concept of knowledge networks emerged as vehicle for transferring knowledge and 

learning in and between groups.  In these environments teaching, and learning to 

teach, emerged as a major engine for creating and transferring new knowledge in the 

organization. The framework describes a network of interactions, which helps 

individuals, and groups communicate, reflect on, and transform information and 

knowledge into new understandings.  This complex adaptive system consists of self-

organized and directed groups of professionals engaged in high content networks of 

communication in which they build new relationships and develop new ideas.  The 

groups used these networks to evaluate experiences, information, and knowledge to 

develop new conceptual and theoretical models to transform their understandings of 

new product innovation. 

Norrgren and Schaller (1999: 377-384) studied leadership style and impact on 

cross-functional product development projects in six companies.  The study was 

conducted as part of an interdisciplinary research involving technological, 

organizational, and behavioral analysis.  The article draws on the data collected on 

leadership styles among project managers as well as some data on organizational 

climate and team learning.  Leadership style, especially the leaders’ employee teams 

perceived their work climate and possibilities for innovative learning.  The results of 

the analyses point to the leader’s behavior, rather than his power, as an important 

factor determining the work climate in successful cross-functional product 

development projects. 

Kivimaki, et al. (2000: 33-42) studied of 32 small and medium-sized 

industrial enterprises explored eight distinct aspects of communication, as appraised 

by the staff (n=493), and innovative performance, assessed by two indicators: 

perceived innovation effectiveness and patent statistics obtained from the Patent 
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Register at the National Board of Patents and Registration of Trademarks.  The results 

showed that intra-organizational aspects of communication, such as encouragement of 

initiatives and critical evaluation of performance, were associated with both indicators 

of innovative performance.  In addition, a participative climate and interaction 

between the personnel in R&D, marketing and production were related to perceived 

innovative effectiveness, whereas interaction with clients and other firms related to the 

number of patents in the organization. The link between communication and 

innovation was interdependent with the organizational and staff characteristics 

including the number of personnel, administrative and R&D intensity, the level of 

vocational training, and the age distribution of the staff. 

Hoegl, et al. (2001: 435-449) studied teamwork quality and the success of 

innovative projects: a theoretical concept and empirical evidence.  This article 

developed a comprehensive concept of the collaboration in teams, calls teamwork 

quality. The six facets of the teamwork quality construct, i.e., communication, 

coordination, balance of member’s contributions, mutual support, effort, and cohesion, 

are specified. Hypotheses regarding the relationship between teamwork quality and 

project success are tested using data from 575 team members, team leaders, and 

managers of 145 German software teams.  The results of the structural equation 

models estimated show that teamwork quality is significantly associated with team 

performance (meet established quality and cost and time objectives).  Furthermore, 

teamwork quality shows a strong association with team members’ personal success 

(i.e. work satisfaction and learning). 

Johnson (2002: 387-418) studied assessing organizational knowledge creation 

theory in collaborative R&D projects.  This study describes research from an intensive 

study of technological innovation in collaborative R&D projects.  Specifically, the 

factors of organizational knowledge creation presented by Nanoka and Takeuchi are 

extended into the inter-organization by examining survey results of 25 collaborative 

R&D projects.  This study examined the relationship of factors: goal specificity; 

autonomy (individual project members); autonomy (project management); creative 

chaos; redundancy in knowledge sets and environmental scanning to technological 

knowledge creation.  The technological knowledge creation was measured from 

potential extend of technological innovation and achievement of technological 
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objectives.  It was found that specification of goals and scanning of relevant 

environment factors were significant positive factors in successful technological 

innovation in this context.  

Marisela (2003: abstract) studied innovation and learning in three small 

entrepreneurial firms in Venezuela.  This qualitative multiple-case study explored how 

individuals in an innovation team learn during an innovation process.  Data were 

collected through documentary analysis, interviews of organizational leaders and 

innovators. This study suggested that the learning strategies are based on interpersonal 

interaction: informal conversations in and outside the organization use of language, 

networking, coaching, and mentoring.  The study suggested that innovative firms must 

foster interpersonal interactions, freedom to act autonomously.  The factors that 

enhanced the innovation process are the same ones innovators perceived enhanced 

their learning (work group support, challenging work, and supervisory 

encouragement). The innovation is characterized by strong socialization among 

individuals, technology at the center of every organizational activity.  

This study chose the factors that effected to team innovation from these 

related research combined with the team innovation concept of West (2002: 355) and 

the team process concept of Hackman and Oldham (1980: 56) to construct the 

conceptual framework and to hypothesize.   

2.4 Factor affecting the team innovation 

In view of the factors affecting on team innovation, researcher considers the 

input-process-output model to develop the conceptual framework. This approach 

suggested that team process mediated the relationship between team input and output 

factors.   

In choosing which variables to include in this study researcher kept in mind 

the nature of R&D project.  The researcher considers factors which may affecting  on 

team innovation including: input factors – team experience, team size and,  roles of 

team leader; team process factors – clarity of objectives, participation, task orientation, 

support for innovation, communication and cohesion; and output- team innovation.   
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2.4.1 Team experience 

Team experience means the average years of all team members that had 

worked on R&D projects.  There may be team innovation differences, consequent 

upon team experience.  The most innovative teams recognized that the more 

experience and talents members.  Team experience  is expected to have a positive  

impact on team innovation because team members who work in project team for a 

period of time should used the past team learning to create new for current project 

team and should make decisions more effectively.  The R&D project teams comprised 

of members with longer experience should formulate more effective work for 

improving the research and development project, because experience should result in 

deeper understanding of their project and the state of the art.  The team experience 

may indicate social cohesion, which can expedite effective performance.  It is 

proposed that will contribute to team innovation, dependent upon the sophistication of 

group processes.  Team composed of people with high experience, knowledge, will be 

more innovative than those whose members are less experience, because they having 

usefully perspectives on issues to the teams.  

However, the empirical results are mixed.  In a study of new ventures in 

semiconductor industry, Esenhardt and Schoonhoven (1990 cited by Cohen & Bailey, 

1997: 270) found that higher levels of prior joint work experience among members in 

the team were associated with greater team performance.  In contrast, Smith et al. 

(1994 cite in Cohen & Bailey, 1997: 270) found that team experience was not related 

to team performance.  Olson, Walker, and Ruekert (1995 cited by Cohen & Bailey, 

1997: 262), in a study of 45 new product development projects, found that the less 

experience project members had with the new product concept, the greater the 

difficulty they encountered in the development process.   Smith (1995 by Cohen & 

Bailey, 1997: 263) studied the numbers of years of experience of a firm’s team 

management and knowledge workers in a firm found that years of experience was 

positive related to knowledge creation capability.  Katz (1982: 81) has argued that 

project newcomers represent a novelty enhancing condition, challenging and 

improving the scope of existing methods and accumulated knowledge.  This suggests 

that without experience membership, groups may become less innovative.   
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On the other hand, Schwenk (1993 cited by Cohen & Bailey, 1997: 270) did 

not fine any direct  relationship between team experience for team performance.  

Wiersema and Bantel (1992 cited by Cohen & Bailey, 1997: 271) found that less team 

experience were positively related to change procedure of work. Bantel (1994 cited by 

Cohen & Bailey, 1997: 270) found that less team experience were positively related to 

objective planning openness. Hambrick and Mason (1984 cited by Daellenbach, 1999: 

201) suggested that firms with older managers are less inclined to pursue risky 

strategies.  They based this proposition on the negative relationship between age and 

cooperate growth found in earlier studies.  However, since a more recent study by 

Bantel (1989: 107) found no significant relationships between experience and 

innovation. Daellenbach (1999: 207) found that there was not significant relationship 

between the averaged years of work experience within the firm’s industry and 

company related to the team innovation.  

Team experience in this study was under the Hackman’s team effectiveness 

model (Hackman, 1990: 50) which suggested that team experience was one of the 

team input factors which effect on team process factors in order to effect on team 

innovation.  Team experience in this study measured R&D project experience by the 

average years of team members that had worked on R&D projects.  Moreover, the 

previous studies mentioned above suggested that team experience is one of the team 

input factors that effect on team innovation in positive direction.  It means if team 

members of R&D project have more experience working in R&D team that team will 

be more innovation than team which the team members have less experience. Thus, 

this study hypothesized that team experience has positive affect on team innovation 

directly and via team processes.  

2.4.2 Team size 

There is evidence that the factor likely to influence team innovation is team 

size.  Research on team size suggests that teams are most effective when they have 

sufficient, but not greater than sufficient, numbers of members to perform the group 

task (Guzzo, 1995: 307; Guzzo & Dickson, 1996: 310; Hackman, 1990: 36).  Previous 

research on group structure suggested a curvilinear relationship between group size 

and innovation.  Very small teams (2 or 3 people) will lack the diversity of viewpoints 
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and perspectives necessary for innovation, while large teams (above 12 or 13) will 

become too unwieldy to enable effective interaction, exchange and participation 

(Poulton & West, 1999: 10). 

Guzzo (1995: 307) suggested that establishing the appropriate number is 

challenge.  Too few people will result in undue stress on team members; too many will 

produce a condition of ‘over-manning’ a larger size of team may thus lead to less 

cohesion and effectiveness.  As the number of persons in team increases, so does the 

range of abilities, opinions, knowledge, and skills that are available.  On the other 

hand, as team size increases, organizational problems become difficult and negatively 

influence team performance and productivity.  Early studies indicated that from 8 to 

10 persons might constitute the optimum size for a task-oriented team; more recent 

studies indicate that 5 to 7 persons might constitute the optimum number for a group 

faced with a complex task (Dorothy, 2003: 25).  When teams exceed 10 persons, they 

tend to divide into subgroups or to adopt a polarized pattern of interaction.  For task 

oriented teams, the number of problems increases, demand on individuals becomes 

less stringent and produces lower levels of productivity, and members are less likely to 

experience personal satisfaction, which includes pride in accomplishing a complex 

task of feeling of making an important individual contribution.  With respect to the 

R&D project inquiry, the influence of team size rarely has been investigated,  but 

findings by Mebane and Galasssi (2000 cited by Dorothy, 2003: 30)  indicated that 

size of the team (either too larger-12 or more members or too small-fewer than 4 

members) represents a source of team performance.   

Team size was found to affect team effectiveness through its effects on team 

structures as well as on team processes.  The study of Zahavy and Somech (2002: 49) 

has stressed that team size was an important factor contributing to the effectiveness of 

team learning. The crucial of team size in fostering change and creating inclusive 

learning environments in the team. This study typically quoted the numbers seven to 

ten as an optimal size for obtaining effectiveness.  

Amason (1996: 123) found that team size was positively related to conflict.  

Size introduces diversity, and diversity can have more opinion which useful for 

creating ideas.  Of course, this presents a practical dilemma since a larger team may 

enhance ideas for the teams.  Early in the team process, when the problem is being 
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defined and solutions are sough, a diverse set of opinions and perspectives is being  

used. Daily (1978: 1585) found that team size was significant predictor of team 

innovation.   

Previous research has indicated that increasing work-group size (number of 

workers) negatively affects of work outcome variables.  Schitt and Fitzerald (1978 

cited by Greenberg, et al., 1982: 54) demonstrated that work-group size was inversely 

related to task identity.  That is, employees in smaller work groups related their job as 

requiring the completion of a whole and identifiable piece of work to a greater extent 

than employees in larger work groups. Consequently, increasing work-group size 

should affect the motivating potential of job through heightened perceptions of the 

presence of the work outcome. 

The past research suggests that size has a curvilinear or inverted U-shaped 

relation to effectiveness such that too few or too many members reduce performance.  

Campion, et al. (1993 cited by Cohen & Bailey, 1997: 253) found that team size was 

positively related to productivity, manager judgments of effectiveness, and employee 

satisfaction.  Teams in that study range from 6–30 members (average size 15).  

Magjuka and Baldwin (1991 cited by Cohen & Bailey, 1997: 253) found team size to 

be a significant positive predictor of team performance among employee involvement 

teams.  Team size ranged from 8 to 46 members.  Manrts, Vogel, and Nunamaker 

(1992 cited by Cohen & Bailey, 1997: 253) found that absolute team size was not 

correlated with team performance among computer manufacturing teams using team 

decision support software.  But Vinokur-Kaplan (1995 cited by Cohen & Bailey, 1997: 

254) found the only negative result: team size was a negative predictor of performance 

among 15 interdisciplinary hospital teams (size 5 to 12).   

Smith, et al. (1994 cited by Cohen & Bailey, 1997: 273) hypothesized that 

team size would be negatively related to performance in high-technology companies, 

high-velocity environments that demand quick decision-making.  They found that 

team size was not directly associated with performance.  However, team size was 

negatively related to informal communication, and informal communication was 

negatively related to performance.  In other words, larger teams were more likely to 

communicate formally, which was positively related to performance.   
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Williams and Laungani (1999: 19-28) found that team size can affect team 

functioning, small teams (11 members or less) had higher levels of participation and 

support for innovation than the larger sized teams.  An unexpected finding was that the 

smallest-sizes teams of 11 members or less were related significantly lower than the 

larger teams in terms of team objective. 

Team size in this study was under the Hackman’s team effectiveness concept 

(1980: 36) which suggested that team size was one of the team input factors that effect 

on team innovation via team process.  Team size in this study refers to the number of 

members including team leader within team.  Furthermore, previous research 

suggested that team size has influencing on team innovation. Thus, this study 

hypothesized that team size has positive effect on team innovation directly and via 

team process factors. 

2.4.3 Roles of team leader  

Roles of team leader is one of the most important influences on the way a 

group functions.  Leadership can be defined as a style of behavior designed to 

integrate both the organizational requirements and one’s personal interests into the 

pursuit of some objective.  All managers have some sort of leadership responsibility.  

Leadership is composed of several complex elements, the three most common being: 

the person leading; the people being led; the situation.  

Leaders of project teams are faced with a complex situation.  On the one 

hand, they have to help team members to develop their own competencies. On the 

other hand, they are responsible for achieving results within time and budget 

constraints.  Leadership is a combination of abdication and delegation coming 

increasingly important for project team as nature of R&D work.    

The basic premise of this study is that team leaders must be competent at 

performing a diverse array of leadership behaviors.  This study tend to measure the 

extent to which leaders foster teamwork, organize and direct project work, manage 

relationships with external stakeholders and stimulate creativity and innovation.  

Despite the greater number of studies on leadership in general, however, leadership in 

R&D team has received relatively little systematic attention from academic scholars 

(Keller, 1986: 715).  Theories of leadership outside R&D, though helpful in some 
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ways in understanding R&D leadership, operate in a different manner.  For instance, 

conventional leadership styles have been found not to be able to fully explain the 

difference in research outcomes of R&D setting in existing studies.  The limited 

applicability of conventional leadership behavior stems from the nature of both R&D 

task and R&D professional, which technical leaders must supervise in order to 

accomplish their missions.  The premise behind this framework is that leaders are 

responsible for managing teamwork and their role is to ensure task accomplishment 

and group maintenance is adequately managed.  Thus leadership roles facilitate team 

communication (Hirst & Mann, 2004: 148) and team climate, which in turn drives 

effective performance. 

Roles of team leader has a potent and pervasive influence on team processes 

and team innovation.  The leader brings task expertise, abilities, and attitudes to the 

team that influence the group design, and through monitoring, feedback, and coaching, 

develops the processes, that enables the team to do its work successfully and to 

innovate (West, 2002: 360).   

Team leadership studies have demonstrated the importance of role based 

leadership models in predicting R&D innovation (Hirst & Mann, 2004: 149). The team 

leader has a potent and pervasive influence on team processes and team innovation.  

The leader brings task expertise, abilities, and attitudes to the team that influence the 

group design, and through monitoring, feedback, and coaching, develops the 

processes, that enables the team to do its work successfully and to innovate (West, 

2002: 365).   

R&D tasks, contrary to other operating tasks, are intrinsically diverse, non-

routine, and uncertain about the relationship between inputs and outputs, take a very 

long time for fruition, and usually involve a high risk of failure.  To successfully 

manage an R&D project, the technical leader, unlike a leader in charge of a routine 

job, must have a clear vision to cope with uncertain goals, creativity and persistence 

throughout the innovation process, an ability to cooperate and integrate team members 

with diverse backgrounds and, sometimes, even exploit serendipity or good luck. 

Successful R&D also required a lot of information and resources from outside of the 

R&D team, which must be addressed by the technical leader.  However, conventional 

leadership behavior has been usually confined to internal activities such as task 
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structuring activities and human relationships with team members for task 

accomplishment and group maintenance (Kim, et al., 1999: 154).  

McCall (1988 cited by Stoker, et al., 2001: 1145) suggested that affective 

technical leaders tend to affect technical performance of professional team in two 

ways.  They can take an active role in stimulating, evaluating and selecting various 

ideas and in setting work goals and objectives based on their technical competence.  

They also need to indirectly affect their professionals by nurturing and maintaining the 

work climate of creative tension, which seems to spawn high levels of professional 

productivity.   For this, they must walk a tightrope between over-control and too much 

autonomy, make subtle changes in priorities and sequences, and ensure as well as 

channel professional challenges in the work.  

In this study focus on specific activities required for the leader in R&D team 

process.  Kim, et al. (1999: 155) summarized the five R&D leader’s roles from many 

prior studies, which must fulfill to successfully complete the project. Three roles are 

concerned with the internal activities of the R&D team – technical expert, strategic 

planner, and team builder, while the other two roles are related to external activities – 

champion and information gatekeeper.  

Technical expert: The role of technical expert encompass many functions, 

including generating and recognizing good ideas, finding and defining the significant 

problems, providing technical stimulation, and fusing various ideas and solutions into 

an integrative framework or model.  A consistent empirical result of R&D leadership 

shows that the technical expertise of R&D leader has direct and positive impact on 

R&D performance.  

Strategic planner: The conventional role of a project leader is to set the goals 

of the project, plan the time schedule and resource allocation, assign jobs to individual 

members, and control and evaluate the whole project process.  Amabile (1996: 1160) 

suggested that the role of project managers or direct supervisors, particularly in area of 

goal clarity. 

Team builder: The R&D leader by exerting technical leadership can 

positively affect team climate, which is conducive to individual creativity.  To provide 

an atmosphere conducive to teamwork or transcendental effort, the project leader 

needs to develop team membership, resolve conflicts among members in a 
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constructive way, and foster an environment where they have mutual trust and are 

willing to share different ideas, information, experiences and perspectives. 

Champion: The task of R&D cannot be accomplished by only the 

aforementioned internal activities of the leader, because it must involve many 

interactions with external agencies for the supply of new information and other 

required resources.  The role of a champion, who actively promotes innovation, builds 

support, gets required resources, overcomes resistance from organization members, 

and ensures the implementation of the R&D, is critical success factors of R&D 

project.  

 Information gatekeeper:  R&D process can be conceived as a great deal of 

market, organizational, and technical information for creative transformation. 

Information needs a mediating role for an effective communication: an identification 

of valuable sources, screening relevant information, and interpreting the implications 

of information.    

There is little the writings of researchers investigating innovation among 

work teams have focused on whether and how leadership in team influences team 

innovation.  Little is also known about how leaders create and manage effective teams 

and promote effective team processes and how leaders create and maintain favourable 

performance conditions for the team (West, 2003: 394). 

Maier (1970 cited by West, et al., 2004: 287) conducted a series of 

experiments with groups exploring the influence of different leadership behaviours on 

creativity.  The results suggested that leaders should function as the group’s central 

nervous system, receive information, facilitate communication, relay messages, and 

integrate responses.  The leader must be aware of group processes, listen in order to 

understand rather than to appraise or refute, assume responsibility for communication, 

be sensitive to unexpressed feelings, protect minority views, keep the discussion 

moving, and develop skills in summarizing. 

Several authors claim that leadership is important for successful functioning 

of project teams as follows:  Kim, et al. (1999: 154) surveyed 87 R&D teams, in six 

Korean organizations. Of the six roles examined a leader’s technical problem-solving 

ability (in particular appraisal of problems and identification of new ideas) was 

significantly correlated with R&D innovation.  A leader’s technical expertise 
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contributes to the cognitive resources of the teams as well as to team problem-solving 

capacity.   

Norrgren and Schaller (1999: 382) studied leadership style its impact on 

cross-functional product development concluded that project manager’s leadership 

style consistently correlated with different aspects of work climate and team learning 

as perceived by project members.  The results of the correlation analyses conclude that 

the relation-oriented behavior of project leaders correlated more positive with the 

dependent variables than either production-centered or change-centered behaviors.  

Stahl and Koser (1978 cited by Kuo, 2004: 266) found negative relations between 

supervisors controlling behavior and R&D scientists’ creative output.    

Kanter (1983 cited by West & Wallece, 1991:304) and Paulus (2000: 240) 

suggested that creativity and innovation is most likely to occur where the leadership 

style is collaborative and participate.  These studies focus on leaders creating a climate 

or culture that promotes innovation and team success.  Although leadership and 

climate are two variables that are implicitly interlinked in research, theoretical 

development and empirical research are limited. In the early theories and research, 

leadership is proposed as team input factor affecting team process factors.    

Kozlowski and Doherty (1989 cited by Gil, et al., 2005: 315), find that 

interaction between the leader and the subordinate had a significant impact on 

perceptions of climate.  Gonzalez, et al. (1993 cited by Gil, et al., 2005: 315), analyzed 

leader-member relations in primary healthcare teams, confirming the positive 

relationship between leadership styles focusing on people or tasks and perceptions of 

climate in various dimensions (support, goals, innovation and rules).  Studies of the 

relationship between leadership and climate have been confined to exploring the links 

between the classical dimensions of leadership (focusing on the task and the 

relationship), in particular through the analysis of leader-member interactions 

(Kozlowski & Doherty, 1989 cited by Gil, et al., 2005: 315).  

Smith, et al. (cite by Pirola, et al., 2002:566) found that supportive leadership 

had an impact on transfer of training in a sample of pilots.  Of particular interest, 

though, is the finding that the effect of leadership was mediated by team climate.  

Similarly, Wilson, et al. (cited by Pirola, et al., 2002: 566) found, in a longitudinal 

study of workgroups within a large teaching hospital, that the effect exerted by 
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transformational leadership on team performance was via the mediating role of the 

morale aspect of team climate.  Thus, team climate as it provides an indicator of 

significant group process, has a mediating role between leadership and team 

innovation. 

Harborne and Johne (2003: 122) suggested that leadership that creates an 

organizational climate involving less leadership and more empowerment of followers.  

McGrath and Macmillan (2000 cited by Harborne & Johne, 2003: 122) support this 

change of focus for innovation. They suggest that one of the main practices of 

entrepreneurial leaders, such as would be expected in innovative new businesses in 

dynamic older business, is climate setting, to free talent and resources.  Schneider, et 

al. (1996 cited by Harborne & Johne, 2003: 122) dimensions of climate; the nature  of 

interpersonal relationships; the nature of hierarchy; the nature of work; and the focus 

of support and rewards, can all be set by the action of leaders.  McDonough (2000 

cited by Harborne & Johne, 2003: 123) in his survey of cross-functional development 

teams found senior managers, champions and project leaders mentioned as being 

involved in projects and highlighted their importance in engendering an appropriate 

project climate for influencing the behavior of the project team. 

Hirst and Mann (2004: 147) predicted that the relationship between leadership 

role performance and project performance will be mediated by similar communication 

behaviors.  Thus a facilitative leader will encourage communication, which in turn will 

enhance performance.  The studied found that effective leadership behaviors led to 

positive team communication.  Likewise a directive leader will enhance project 

performance largely through their impact on task communication.    

Roles of team leader in this study was under Kim, et al. (1999: 155) concept 

to measure  roles of team leader of R&D project which mean roles of research project 

team leader including: technical expert; strategic planner; team builder; champion; and 

information gatekeeper as follows:  

Technical expert refers to many functions of leaders including generating and 

recognizing good ideas, finding and defining the significant problems, providing 

technical stimulation, and fusing various ideas and solutions into an integrative 

framework or model.   
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Strategic planner refers to role of leaders on set the goals of the project, plan 

the time schedule and resource allocation, assign jobs to individual members, and 

control and evaluate the whole project process.  

Team builder refers to roles of leader on provide an atmosphere conducive to 

teamwork or transcendental effort, resolve conflicts among members in a constructive 

way, and foster an environment where they have mutual trust and are willing to share 

different ideas, information, experiences and perspectives. 

Champion refers to role of leader on actively promotes innovation, builds 

support, gets required resources. 

 Information gatekeeper refers to role of leader on an identification of 

valuable sources, screening relevant information, and interpreting the implications of 

information.   

Additional, previous research suggested that roles of team leader have 

influencing to team innovation via team processes.  Thus, this study hypothesized that 

roles of team leader have positive effect on team innovation directly and via team 

process factors. 

2.4.4 Clarity of objectives 

The most consistently important factor in determining team innovation is the 

existence of team goals or objectives (Guzzo & Dickson, 1996: 320).  The clarity of 

objectives has also been shown to predict group performance outcomes.  In order to 

combine efforts effectively, group members have to understand collectively what it is 

they are trying to achieve.  Much research also indicates that involvement in goal-

setting fosters commitment to those goals and consequently better team performance.  

In the context of team innovation, clarity of team objectives is likely to facilitate 

innovation by enabling focused development of new ideas, which can be assessed with 

greater precision than if team objectives are unclear.  If team objectives are to 

facilitate innovation, team members must also be committed to the goals of the team in 

order to sustain implementation in the face of resistance.    

That being said, there is little direct evidence relating clarity of objectives to 

the innovativeness of teams.  Pinto, Pinto, and Presscott (1993: 1281), in a study of 

418 project teams, found that a clearly stated mission was the only factor which 
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predicted success at all stages of the innovation process (conception, planning, 

execution and termination).  Nevertheless, because of the repeatedly demonstrated 

importance of objectives and goals in predicting performance at work, and in relation 

to work group performance in particular the proposition is well justified.  

The most innovative teams had clear and common goals. The most important 

factor accounting for team innovation success was, undoubtedly, each member’s drive 

to attain the end goal, knowing the benefits that would be derived from the results.  

The objective was clear and compelling, but also open and challenging.  The least 

innovative teams had conflicting agendas, different missions, and no agreement on the 

end result because everyone did their own thing without keeping in mind the overall 

objective the team was charged to achieve.  The tasks for the least innovative teams 

were tightly constrained, considered routine, and were overly structured.  

For a team to be innovativeness, its members much share a common vision or 

overall goal to give focus and direction to their efforts.  Visions for a team should be 

clear, achievable, negotiable and shared by all team members and should have defined 

outcomes by which the success of the vision can be measured.  Team vision does not 

have to be restricted solely to the services that the team provides.  The values within 

the team’s vision could encompass a variety of positive attributes that are the most 

meaningful to the team including values of service, quality, skill, excellence, expertise 

and co-operation.  Without an explicit statement of the priorities or values that a team 

possesses, many team members may feel a sense of alienation from their work if they 

cannot see wider value of what they do. 

In the context of team innovation, ensuring clarity of objectives is likely to 

facilitate innovation by enabling focused development of new ideas, which can be 

filtered with greater precision than if team objectives are unclear.  Theoretically, clear 

objectives will only facilitate innovation if team members are committed to the goals 

of the team since strong goal-commitment will be necessary to maintain team member 

persistence for innovation implementation in the face of resistance from organizational 

members.   

Innovation itself requires agreement about the objectives of any change and 

how these advance the overall objectives of the team.  There must be sufficient 

overlap of team members’ mental models for them to coordinate and communicate 



Fac.of Grad.Studies, Mahidol.Univ.  Ph.D. (Population Education) / 55

effectively.  Thus the shared objectives will create shared understanding.  Having a 

clear objective means having understanding mutual agreement and identification with 

respect to the primary task a team faces.  Active teamwork toward common goals 

happens when members of a team share a common vision of the desired future state.   

Research has shown that having a clear vision helps leaders to demonstrate 

the behaviors they expert from their employees and set a direction for the organization.  

Additionally, a clear vision has been established as one of the key elements of team 

innovation (West & Farr, 1990: 56). 

Clear direction setting enables the focused development of ideas which can be 

assessed with greater precision than if unclear (Anderson & West, 1996: 55). 

Moreover, clarity of objectives and the quality of feedback have been consistently 

identified as a significant predictor of performance.  Thamhain (2003: 297) examined 

60 potential driving forces and barriers to the performance of engineering teams.  

Proper direction and leadership was the strongest drivers of performance, whereas 

unclear objectives were one of the strongest inhibitors of performance.  

Communication of project objectives was one of the strongest correlates of 

performance.  Clear direction setting enables the focused development of ideas which 

can be assessed with greater precision than if unclear.  

Research evidence from studies of the top management teams of hospitals 

(Anderson & West, 1996: 65) and of primary health care teams provides clear support 

for the proposition that clarity of and commitment to team goals is associated with 

high levels of team innovation.  Where team members do not share a commitment to a 

set of objectives the forces of disintegration created by disagreements and the 

emotional demands of the innovation process are likely to inhibit innovation.  

Clarity of objective in this study used West’s concept (West, 2002: 355) to 

measured clarity of objective of R&D project which refers to the extent to which team 

members are cleared about their project objectives; the extent to which they perceive 

objectives to be worthwhile; and committed to team objectives.  Additional, previous 

research suggested that clarity of objective has influencing on team innovation. Thus, 

this study hypothesized that clarity of objectives has positive effect on team 

innovation. 
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2.4.5 Participation 

Research on participation in decision making has a long history in both social 

and industrial/organizational psychology, revealing that participation tends to foster 

greater effectiveness and commitment (Lawler & Hackman, 1969: 25).  There are 

good reasons for supposing that this factor will also be importance in team innovation. 

To the extent that information and influence over decision making are shared within 

teams and there is a high level of interaction among team members, the cross 

fertilization of perspectives which can spawn creativity and innovation  (Mumford & 

Gustafson, 1988: 30; Pearce, 2004: 293) is more likely to occur.  More generally, high 

levels of participation in decision making are associated with less resistance to change 

and therefore greater likelihood of innovations being implemented (Lawler & 

Hackman, 1969: 30).  When people participate in decision-making through having 

influence, interacting with those involved in the change process, and sharing 

information, they tend to invest in the outcomes of those decisions and to offer ideas 

for new and improved ways of working (Anderson & West, 1996: 55).  At the 

organizational level, most writers concur that high centralization of decision-making 

(low participation) inhibits innovation.  

One of the best ways to encourage teamwork is to engage the team members   

in the process of identifying the challenges and opportunities for improvement, 

generating ideas, and transforming ideas into action.  Participation in the process of 

problem solving and decision making actually builds teamwork and improves the 

likelihood of acceptance and implementation.  

Participation considers the openness and willingness of members to 

participate regardless of their diverse backgrounds, personalities, and interpersonal 

skills.  Participation safety may be crucial because a participatory atmosphere is likely 

to provide a safe forum for the generation and evaluation of radical ideas that may 

catalyze major innovations.  This factor relates to the general climate of trust and 

participation within the team.  An example of low levels of team member participation 

is when ‘social loafing’ takes place (Williams & Laungani, 1999: 22), in which some 

team members do not contribute fully, or do not contribute at all, to the team’s 

activities.  For a team to function well, all members should feel sufficiently ‘safe’ 

enough to contribute ideas, and challenge existing ways of working, without fear of 
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recrimination from manager or other team members.  Participation is a vital ingredient 

for teamwork.  Without adequate levels of interpersonal warmth, trust, participation 

and information sharing within the team, team members may resist changes within 

their organization, rather than make their own suggestions for improving practice. 

Participation is difficult to achieve within teams.  Meeting, votes, exchanges of 

information and team building are ways for team members to participate in the team as 

a whole.  However, if there is an atmosphere of mistrust among team members, or 

between the team and their managers, effective team decision-making and co-ordination 

may be hindered significantly.   Moreover, Edmonson (1999: 355) found that certain 

aspects of participation promoted learning behavior within a sample of manufacturing 

teams.    

Participation includes information sharing within the team, regular interaction 

as a team and influence over decision making.  R&D teams with high levels of 

participation will adopt a relatively democratic style of management, where each 

member’s contribution is acknowledged and valued, and no one member is seen as 

being more important than another in achieving the corporate objectives of the team 

safety implies that team members will experience the team as supportive, co-operative 

and interpersonally non-threatening.   

Participation in teams can, under appropriate conditions, lead to high levels of 

innovation.  Team members can be motivated to perform at higher levels of innovation 

by social comparison processes and providing feedback on individual performance 

(West, 2002: 370). Sharing ideas with others in a team (via sustained participation) 

can increase the chances of producing quite novel ideas, but this requires also that 

team members attend to one another’s ideas.  And research evidence suggests that 

enhanced innovation can occur as a result of team participation not just during but also 

after team meetings.  But it is clear that many of the benefits of team participation for 

the generation of innovative ideas are manifested only if the team has appropriate 

team-working skills.   

There are obvious reasons for supposing that participant would effect on team 

innovation.  To the extent that information and influence over decision making are 

shared within teams, and there is a high level of interaction among team members, the 

cross-fertilization of perspectives which can spawn creativity and innovation is more 
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likely to occur (West, 2002: 370). More generally, high participation in decision-

making means less resistance to change and therefore greater likelihood of innovation 

being implemented.  When people participate in decision making through having 

influence, interacting with those involved in the change process, and sharing 

information, they tend to invest in the outcomes of those decisions and offer ideas for 

new and improved ways of working (Anderson & West, 1996: 58).   

Anderson and West (1996: 58) study of health care teams, where they found 

that participation in the team was only related to team innovation.  De Dreu (2002: 

290) found that work teams caused higher levels of innovation only in teams with high 

levels of participation but not in those with low levels of participation.  

This study modified team participation of West’s concept (West, 2002: 355) 

to considered team participation of R&D project as the extent to which a feeling that 

the team is interpersonally non-threatening of involvement.  Participation in this study 

measured using 5 items that assessed the extent to which team members feel they have 

influence over decisions made in the team; the degree to which team members interact 

with each other on a regular basis; and the adequacy of information sharing among 

team members.  Furthermore, previous studies shown above suggested that team 

participation has influencing on team innovation in positive way. Thus, this study 

hypothesized that team participation has positive effect on team innovation. 

2.4.6 Task orientation  

Task orientation means that team members are sufficiently focused on each 

other’s roles, skills, and the tasks required to meet their clients’ needs.  In other way 

refers to a shared concern for excellence of quality of task performance, involving an 

emphasis on individual and team accountability for setting and monitoring quality 

standards of performance.  It also involves a preparedness to have constructive 

controversy within the team to achieve the level of service to which the team has made 

an explicit commitment.  

A central theme in the innovation and creativity literatures is that divergent 

thinking and the management of competing perspectives are important processes in the 

generation of creativity (Mumford & Gustafson, 1988: 40).  Such processes are 

characteristic of task-related team conflict and controversy.  They can arise from a 
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shared concern with excellence of quality of task performance - what has been termed 

task orientation (West & Farr, 1990: 200).  Task orientation may be evidenced by 

appraisal of, and constructive challenges to, the group’s objectives, strategies, 

processes and performance; and by concern with high standards of performance. 

Constructive controversy is characterized by full exploration of opposing opinions and 

frank analyses of task-related issues.  Constructive controversy occurs when decision-

makers believe they are in a co-operative group context, where mutually beneficial 

goals are emphasized, rather than in a competitive context, where decision makers feel 

their personal competence is confirmed rather than questioned, and where they 

perceive processes of mutual influence rather than attempted dominance.  Such 

processes, it is proposed, will lead to innovation in groups (Tjosvold, 1991: 20).  This 

proposition therefore suggests that task orientation will lead to innovation by 

encouraging debate and consideration of alternative interpretations of information 

available, leading to more creative solutions.  At the same time task orientation 

processes will encourage high quality of innovation since there will be a greater 

likelihood that ideas proposed will be carefully examined. 

This factor also encompasses the team’s ability to cope constructively with 

professional conflicts. Task orientation will guide the search for the most elegant, 

effective, or parsimonious solution to the team’s innovation task. For this to be 

achieved, there should be a good level of awareness among the team of each other’s 

roles and responsibilities.  

This study used task orientation from West’s concept (West, 2002: 355) to 

measure task orientation of R&D project which means the extent to which the team is 

focused on achieving quality outcomes through critical appraisal of their own and 

others’ contributions within a constructive framework.  This was measured using five 

items that assessed the extent to which team members interacted in order to promote 

excellence in the team’s work. Moreover, previous studies mentioned above shown 

that task orientation influencing on team innovation. Thus, this study hypothesized 

that task orientation will be positive effect on team innovation. 
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2.4.7 Support for innovation 

Support for innovation is defined as the expectation, approval and practical 

support of attempts to introduce new and improved ways of doing things in the work 

environment (West & Farr, 1990: 202).    

In the innovation literature suggested that innovation is more likely to occur 

in teams where there is support for innovation, and where innovative attempts are 

rewarded rather than punished.   Within teams, new ideas may be routinely rejected or 

ignored, or attract verbal and practical support.  Such team processes powerfully shape 

individual and team behavior and will encourage or discourage team members to 

introduce innovations.   

Support for innovation considers whether members see the resource fullness 

of the group composition in conjunction with the organization provision and support 

for accomplishing the task.  Support for innovation is also crucial because new ideas 

that arise in the team are likely to require significant support and resources for further 

investigation and testing. This factor is concerned with whether suggested innovations 

are taken seriously, tried out, and provided with adequate time and resources. A 

review of teamwork in industry and the public sector has found that organizations 

claim that they encourage their staff to be innovative and that they welcome new 

ideas. However, in practice many suggested innovations may be actively blocked, 

either deliberately with managerial perceptions of ‘threats’ to their control, or 

inadvertently through restrictive administrative or bureaucratic practices.  Thus, it can 

be seen that senior management’s support for innovation is essential for innovative 

practices to succeed.  Scott and Bruce (1994: 580) found that the perceived climate for 

innovation in a R&D unit was related to individual innovative behavior among a 

sample of scientists, engineers, and technicians.  Amabile (1996: 1160) identified a 

climate ‘where innovation is prized’ as one factor that can promote creativity among 

R&D scientists. 

In a longitudinal study of 27 hospital top management teams, support for 

innovation emerged as a powerful team process predictor to team innovation 

(Anderson & West, 1996: 60).  Further studies in TV production teams, primary health 

care teams and  community mental health teams have strongly supported this finding 

(Agrell & Gustafson, 1996: 150).   
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Support for innovation in this study modified West’s concept (West, 2002: 

355) to  measure support for innovation of R&D project which mean the extent to 

which the expectation, approval, and practical support for attempts to innovate. This 

will measure using four items measured the degree to which there was support for 

innovation including the extent to which time, co-operation, verbal support and 

resources were given by team members to implement new ideas and proposals.   Items 

in this scale refer to sharing resources, giving time and co-operating in implementing 

new and improved ways of carrying out tasks. Furthermore, previous studies showed 

that support for innovation influenced team innovation in positive way. Thus, this 

study hypothesized that support for innovation will has positive effect on team 

innovation. 

2.4.8 Communication 

Communication is the process by which two or more parties exchange 

information and share meaning. Communication is the vehicle through which 

personnel from multiple functional areas share information that is so critical to the 

successful implementation of project (Pinto & Pinto, 1990: 202).  Communication and 

cooperation within teamwork are also important to innovation.  Communication 

processes form the building block of effective teamwork, providing the means to 

exchange information, ideas and different perspectives among team members.  The 

study of team processes reflects a rich tradition of research, spawned by human 

relations theories that identified social interaction as a potent motivator and stimulus 

for innovation.   

Moreover, communication is pervasive to all activities of managers.  In fact, 

the managerial skills of interaction, allocating, monitoring and organizing which are  

so crucial to new program implementation become operational only through 

communicative activity.  For example, in the new product development process 

members of the project team interact with an array of individuals both inside and 

outside the organization, including personnel from other functional areas, advertising 

representatives, customers, distributors and so on.  When making decisions, these 

managers must both acquire and disseminate information in order to serve a number of 
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distinct purposes, all related to improving the interactions among members of the 

project team and to the ultimate successful implementation of the project.   

Among the classifications discussed in the literature to describe the various 

types of communication are a) internal versus external communication, that is, patterns 

of communication either among team members within the project team or between the 

team and both the parent organization and prospective clients, b) formal versus 

informal communication, that is, the manner in which information is communicated, 

either within prescribed setting or on an ad hoc basis, and c) written versus oral 

communication.   

For the purpose of this research elected to study the internal communication 

implied intra-project communication among team members from a variety of 

functional areas within the organization.  In this setting, project team members from 

diverse functional backgrounds are expected to maintain effective working 

relationships with many other functional managers in order to achieve project 

innovation.  

Communication in this study assessed intra-project communication which 

was measured in terms of reason for communication.  The reasons for intra-project 

communication among team members were classified into three categories: problem-

solving issues; administrative issues and performance feedback.  This research 

assumes whether R&D team cooperation communication for different reasons than the 

functional team.  Among the variety of reasons why project team members often 

communicate are to brainstorm about ideas, to resolve implementation problems, for 

example, scheduling changes, and to review the progress of the project.   

In the other view for communication are the types of communication were 

classified into two categories: formal and informal methods.  The formal methods 

included project team meetings, written letters, memos or reports and making a formal 

appointment with another team member that occurs during scheduled meeting or 

appointments.  Conversely, the informal communication pertained to oral 

communication that occurs over the telephone calls and unplanned face-to-face 

discussions, for example, over coffee or in the hall.  It is generally assumed that teams 

with greater levels of cooperation encourage higher levels of both informal and formal 

communication.   
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Creative people are likely to have good research ideas, but good ideas also come 

from communication with others.  In R&D laboratories only a small percentage (11-

18.5%) of all idea-generating information comes from the scientific literature.  However, 

the scientific literature can be used for purposes other than generating ideas, such as 

problem definition at different stages associated with the total research process. But even 

in the problem definition stage, personal contacts provide more than five times the number 

of messages supplied by written sources (Jain & Triandis, 1990: 29). Therefore, 

communication through personal contacts is a crucial aspect of research process.  

The importance of scientific and technical communication in achieving high 

R&D innovation has been confirmed by several studies. Zedwitz (2002: 255) 

described how team internal communication affects the productivity of the R&D 

function.   Some people get along better with each other, being able and willing to 

share information more easily with some than with others.  Teams separated by 

physical distances have usually little opportunity to meet in person; they are hence 

restricted to electronic or written communication.   

Effective information transmission is important to provide teams with 

sufficient knowledge to enable informed selection of project strategies.  R&D teams 

that commonly perform non-routine and non-repetitive tasks require frequent task 

communication to provide a comprehensive and complete understanding of complex 

inter-related activities. 

In the wide range of literature it is stated that communication aids in the 

dissemination of knowledge and ideas, through communication new knowledge and 

insights can be produced, and communication is essential to the timely availability of 

information required by the innovation team members (Kratzer, 2004: 64).    

Kivimaki, et al., (2000: 35) studied 493 employees.  Of the eight different 

facets of organizational communication measured, participative communication was 

the strongest predictor of team innovation and patents produced.  Open discussion of 

diverse viewpoints creates uncertainly about the adequacy of one’s position, curiosity 

and information seeking to understand the contrary view.  Because people understand 

opposing ideas and information, they are able to see the limitations in their views and 

incorporate other perspectives, leading to high quality decisions. There is considerable 

knowledge relevant to R&D activities that are not in books or in literature. Because of 
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the complexity of technological problems and the importance of analyzing and 

synthesizing relevant technical information, verbal communication plays an important 

role in modern-day R&D activities. Many new ideas are obtained while talking with 

people who do similar work.  Sometimes talking with others allows some apparently 

unrelated fields of research to merge in one’s mind and leads to a new insight. 

Personal contacts and verbal communication therefore provide an efficient and 

effective communication medium within and between research and development 

communities.    

Ebadi and Dilts (1986: 830) examined the effects of frequency and centrality 

of communication on research and development project success.  The results shown 

that frequency of communication is positively correlated with performance for mid 

and high performing groups, centrality or location of the project within the 

communications network is negatively related with project performance within the low 

performance category.     

Pinto and Pinto (1990: 201) established that highly co-operative project teams 

made significantly more use of informal communication methods (particularly phone 

calls) than less effective teams.  Also, their reasons for communication were more 

likely to be for brainstorming, obtaining project-related information, reviewing 

progress and receiving feedback, rather than resolving interpersonal differences. 

Kratzer (2004: 63) studied creative performance and communication in 44 

innovation teams, gathered data in eleven Dutch companies that are conducting 

innovation activities.  It is found that both interaction frequency and subgroup-

formation of communication have a negative relationship to team creativity.  Amason, 

1996: 125) found, open communication facilitates creativity and synergistic learning.  

Shally, et al. (2004: 951) found that for new product development teams a 

moderate frequency of communication was best for creativity.  This allowed team 

members to share their ideas and have a constructive dialogue, while a) not becoming 

distracted by the amount of information exchanged and b) still having the cognitive 

ability to focus on the value of that information.  Furthermore, they found that a low 

level of communication centralization as best for team creativity because ideas were 

not being filtered through just one or two of the members.  Keller (1686: 720) found 
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that high level of communication in project group in R&D teams may be expected to 

have high innovation.  

Communication in this study used Pinto and Pinto (1990: 201) concept to 

measure communication of R&D project which refer to the process by which two or 

more parties exchange information and share meaning  by meeting, talk, discussion,  

paper, telephone, e-mail.  This study was using seven items to measure the reasons for 

intra-project communication among team members was classified into three 

categories: problem-solving issues, administrative issues and performance feedback.   

Moreover, the evidence of previous studies mentioned above shown that 

communication is crucial factor influencing on team innovation. Thus, this study 

hypothesized that communication has positive effect on team innovation.  

2.4.9 Cohesion 

The concept of team cohesion has become a key notion in many theories of 

team processes (Treadwell, et al., 2001: 3).  The concept of team cohesion, which has 

been around for decades and has been investigated by many researchers, has many 

definitions. 

Cohesion refers to the degree to which team members desire to remain on the 

team.  The distinguish between three forces of cohesion: interpersonal attraction of 

team members; commitment to the team task; and team pride-team spirit (Treadwell, 

et al., 2001: 4).      

Langfred (1998: 124) define team cohesion as the degree to which team 

members identify positively with the team.  It can also defined as  the extent to which 

members of the team like each other and want to remain members or team members 

feel a part of the team and the strength of member ties to other members.  

Rempel and Fisher (1997 cited by Treadwell, et al., 2001: 4) explained group 

cohesion as the primary motivation to remain in a group. Mullen and Copper (1994: 

45) report that it is chiefly the commitment to the task (as an indicator of cohesion) 

that shows a significant impact on team innovation.    

Frank (1997 cited by Treadwell, et al., 2001: 4) described it in terms of a 

member’s sense of the belongingness to a group or the attractiveness of a group for its 
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members.  Frank suggested that the greater the cohesion of a group, the more influence 

its standards exert on its members. 

Team cohesion is a proxy to team functioning and defined as the resultant of 

all the focuses acting on the members to remain in the team (Vianen & DeDreu, 2001: 

100). Team cohesion considered interpersonal or social cohesion and task cohesion.  

Social cohesion concerns an individual’s attraction to the group because of positive 

relationships with other members of the team.  Group cohesion usually has effects on 

group behavior and functioning.  Those effects include reduction of, or even 

elimination or, social loafing, drop out rate, and absenteeism, improvement in 

communication among group members, greater conformity to group norms among 

sports team members, enhanced problem solving, and increased work output. 

The high innovative team can hardly be achieved without an adequate level of 

cohesion.  If team members lack sense of togetherness and belonging, if there is little 

desire to keep the team going, then intensive collaboration seems unlikely.  An 

adequate level of cohesion is necessary to maintain a team, to engage in collaboration, 

and thus to build the basis for high innovation.  

It has long been recognized that the relationship between cohesion and team 

innovation is inconsistent, in that cohesion can be associated with both high and low   

team innovation.  Mullen and Copper (1994: 215) report that it is chiefly the 

commitment to the task (as an indicator of cohesion) that shows a significant impact 

on team innovation.  They include 51 effects of 46 empirical investigations in their 

meta-analysis and conclude that cohesion influences performance, particular if the 

team task requires coordination and communication (e.g., innovative tasks).  These 

results indicate that an adequate level of cohesion impacts the performance of 

innovation teams through its positive influence on communication and coordination. 

Forsyth (1999 cited by Treadwell, et al., 2001: 4) regarded cohesion as 

analogous to the ‘glue’ that holds a group together or as the strength of the bonds 

linking group members to the group.  He observed that cohesive groups share some 

common characteristics: a) enjoyment and satisfaction, b) a cooperative and friendly 

atmosphere, c) exchange a praise for accomplishments, d) higher self-esteem and less 

anxiety among group members, and e) greater member retention.  Additionally, Secord 

and Backman (1994 cited by Treadwell, et al., 2001: 4) stated that members of highly 



Fac.of Grad.Studies, Mahidol.Univ.  Ph.D. (Population Education) / 67

cohesive groups mutually accept each other’s ideas, contribute equally to problem 

solving, and are not likely to be adversely affected by the power and status structures 

within the group. 

Mostafa (2005: 25) studied the effects of reward schemes, individualism-

collectivism, and intrinsic motivation on teams’ creative performance found that 

cohesiveness partially mediated some of the effects of rewards on creativity. The 

result found that the innovation can result in strong group cohesiveness.    

Keller (1986: 716) found that the relationship between team cohesion could 

generate an intellectual competitiveness.  Team cohesiveness was the best predictor of 

variable that significantly correlated with innovation of teams.  Rubenstein (1975 cited 

by Keller, 1986: 716) found cohesion scientific workgroup to be more likely to build 

innovations than non-cohesive teams.   

West and Wallace (1991: 303) found that there was significant positive 

relationship between innovativeness and the team cohesiveness and participation in 

decision making.   

Griffith and Mullens (1972 cited by Keller, 1986: 716) examined teams of 

researchers that had made major changes in their particular fields of science and found 

that they have high levels of cohesive bonds needed advance revolutionary changes in 

their works. Dailey (1978: 1579) found that team cohesion is the most significant 

predictor explaining 30 percent of the variance of team innovation. 

In this study used cohesion concept of Langfred (1998: 124) to measure 

cohesion of R&D project which refers to the degree to which team members identify 

positively with the team. This was measured using six items to measure the extent to 

which team members feel a part of the team, the strength of member ties to other 

members, and team members commit to the team.  Moreover, the previous studies 

mentioned above shown that cohesion has influencing on team innovation. Thus, this 

study hypothesized that cohesion has positively affect on team innovation.   

Previous literatures on team innovation model and team process concepts 

brought the researcher constructed the conceptual framework of this study which shown 

the effect of team input factors such as: team experience; team size; and roles of team 

leaders; and team process factors such as: clarity of objectives; participation, task 

orientation; support for innovation; communication; and cohesion on team innovation. 
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CHAPTER 3 

RESEARCH METHODOLOGY 
 

The research design of this study was cross-sectional survey research, and the 

objectives of this study were to study the level of team innovation of research and 

development (R&D) projects and to examine factors affecting the team innovation of 

R&D projects in Thailand. Unit of analysis was team. The methodologies of this 

research including: 

3.1 Population and sample 

3.1.1 Population 

The research population in this study were research and development (R&D) 

projects funded in 2000-2005 by four research organizations as follows: National 

Scientific and Technological Development Agency (NSTDA) has 3,000 R&D 

projects, National Research Council of Thailand (NRCT) has 1,000 R&D projects, 

Thailand Research Fund (TRF) has 3,000 R&D projects, and Thailand Institute of 

Scientific and Technological Research (TISTR) has 2,000 R&D projects.      

There were total 9,000 R&D projects funded in 2000-2005 by these 

organizations to be the population of this study.   

3.1.2 Sample  

The researcher formulated sample size from proportional stratified method, 

using Taro Yamane’s formula (Boontham Kitpreedaborisut, 1992: 68) that will give 

the minimum sample size at confidential level of 95 %. 

Taro Yamane’s formula n =     N 

                                         1+Ne2

n  =  Sample size 

N =  Number of population 

e  =  error rate of sample equals to 0.05 
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3.2.1 Developing the research instrument 

 The researcher has studied the related concepts, theories and researches to 

construct an appropriate item for analysis.  The item must be measurable and contains 

value according to the operational definition. The items used in each variable 

including:  

3.2.1.1 Biographical 

This section asked respondents to give information about their age, 

education level, position in project, number of members in team, average years of 

members experience in R&D project, and disciplinary of the project .   

3.2.1.2 Measured for team factors 

The level of each factor using the criteria based on the tenet of Best 

(1970: 178) and Wichian Kaitsingha (1994: 8) as follows: 

The range between level  = Highest point – Lowest point   

                        Class interval of point  

1) Team innovation 

  The researcher modified the team innovation of West’s concept 

(2002: 356) to construct items which measure the team innovation of R&D project. 

Team innovation in this research was judged by team members and leader of each 

R&D project on 3 aspects as follows:  

(1) The intentional to doing new things is defined as team 

innovation as follows: 

-   Team members are stimulated to work up mostly 

when working in a team. 

-  Team members are stimulated each other to think 

and behave novel ways. 

-  Team members are willing to use the new 

research method. 

-  Team members are willing to see other members 

doing new things and generated idea. 
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Responses are on five point scales ranging from ‘strongly 

disagree’ to ‘strongly agree’ with 4 items that are between 4-20 points divided by 

using Best (1970: 178) and Wichian Kaitsingha (1994: 8) to consider the level of team 

innovation of R&D project  on the intentional to doing new things aspect as follows:  

The mean score between 4 – 7.20 meant that the 

intentional to doing new things was at low level. 

The mean score between 7.21 – 10.40 meant that the 

intentional to doing new things was at the rather low level. 

The mean score between 10.41 – 13.60 meant that the 

intentional to doing new things was at the moderate level. 

The mean score between 13.61 – 16.80 meant that the 

intentional to doing new things was at the rather high level. 

The mean score between 16.81 – 20.00 meant that the 

intentional to doing new things was at the high level. 

(2) The ability of team to generate ideas is defined as team 

innovation as follows: 

- Team members were suggested new idea and doing 

new things. 

- Team members were suggested new research 

method. 

-  Team able to introduce new knowledge. 

Responses are on five point scales ranging from ‘strongly 

disagree’ to ‘strongly agree’ with 3 items that are between 3-15 points divided by 

using Best (1970: 178) and Wichian Kaitsingha (1994: 8) to consider the level of team 

innovation of R&D project  on the ability of team to generate ideas aspect as follows:  

The mean score between 3 – 5.40 meant that the ability of 

team to generate ideas was at the low level. 

The mean score between 5.41 – 7.80 the ability of team to 

generate ideas was in rather low level. 

The mean score between 7.81 – 10.20 the ability of team 

to generate ideas was at the moderate level. 



Porntida Visaetsilapanonta  
 

 Research Methodology / 72

The mean score between 10.21 – 12.60 the ability of team 

to generate ideas was at the rather high level. 

The mean score between 12.61 – 15.00 the ability of team 

to generate ideas was at the high level. 

(3) The ability of team to work with generated ideas to 

develop new or improved products, technologies, service, or work processes is defined 

as team innovation as follows: 

- Team members were trying to promote new idea 

to be implemented. 

- Team has the way to bring team’s new idea to 

developed new thing. 

- Team’s new idea can developed to new 

technology.  

Responses are on five point scales ranging from ‘strongly 

disagree’ to ‘strongly agree’ with 3 items that are between 3-15 points divided by 

using Best (1970: 178) and Wichian Kaitsingha (1994: 8) to consider the level of team 

innovation of R&D project on the ability of team to work with generated ideas to 

develop new or improved products, technologies, service, or work processes aspect as 

follows:  

The mean score between 3 – 5.40 the ability of team to 

work with generated ideas to develop new or improved products, technologies, 

service, or work processes was at the low level. 

The mean score between 5.41 – 7.80 the ability of team to 

work with generated ideas to develop new or improved products, technologies, 

service, or work processes was at the rather low level. 

The mean score between 7.81 – 10.20 the ability of team 

to work with generated ideas to develop new or improved products, technologies, 

service, or work processes was at the moderate level. 

The mean score between 10.21 – 12.60 the ability of team 

to work with generated ideas to develop new or improved products, technologies, 

service, or work processes was at the rather high level. 
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The mean score between 12.61 – 15.00 the ability of team 

to work with generated ideas to develop new or improved products, technologies, 

service, or work processes was at the high level. 

Finally, the total team innovation score with 10 items was 

summed up, and divided by using Best (1970: 178) and Wichian Kaitsingha (1994: 8) 

to consider the level of team innovation of R&D projects. Team innovation 

measurement is between 1-5 points per item so 10 items is between 10 – 50 points 

divided to:  

The mean score between  42.01 – 50.00 meant that the 

team innovation was at the high level.  

The mean score between 34.01 – 42.00 meant that the 

team innovation was at the fairly high level. 

The mean score between 26.01 – 34.00 meant that the 

team innovation was at the moderate level. 

The mean score between 18.01–26.00 meant that the team 

innovation was at the rather low level. 

The mean score between 10.00-18.00 meant that the team 

innovation was at the low level. 

2) Roles of team leader 

This study focuses on specific activities required for the leader 

in R&D team process using Kim, et al. (1999: 155) which summarized the five R&D 

leader’s roles from many prior studies, which must fulfill to successfully complete the 

project to measure the roles of team leader of R&D project, technical expert, strategic 

planner, team builder, champion and information gatekeeper as follows: 

(1) The technical expert roles of R&D project’s leader 

encompass many functions including:    

-  Suggest problem solution 

-  Generate new idea 

-  Appraise possibility/problem 

-  Technical consultant 
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(2) The strategic planner role of R&D project leader including:    

-  Planning 

-  Strategic goal setting 

-  Scheduling 

-  Resource planning 

(3) The team builder role of R&D project leader including:   

-  Manage the project works  

-  Monitor team processes 

-  Conflict solving  

-  Cohesiveness builder 

-  Team climate setter 

-  Considering on team members 

-  Give empowerment for team members 

(4) The champion role of R&D project leader including:     

-  Resistance/risk taking 

-  Give production form 

-  Acquire supports and resources 

-  Coalition building for support 

(5) The information gatekeeper role of R&D project leader including:      

-  Contact with information sources 

-  Screening relevant information 

-  Interpreting the information 

-  Diffusing research and development information 

Responses were on five point scales ranging from ‘doing not 

good’ to ‘doing strongly good’ with 23 items.  This research was carried out the data 

to be the level of roles of team leader by these procedures.  

- Computing the points from self-assessment questionnaire 

on roles of team leader.  Total point from all questions of factor was summed up.   
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-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha (1994: 8) as follows: 

The range between level = Highest point – Lowest point   

                Class interval of point 

    Roles of team leader measurement is between 1-5 points per 

item so 23 items is between 23 – 115 points divided to:  

The mean score between 96.61–115.00 meant that the 

roles of team leader was at the high level. 

The mean score between 78.21–96.60 meant that the roles 

of team leader was at the rather high level. 

The mean score between 59.81–78.20 meant that the roles 

of team leader was at the moderate level. 

The mean score between 41.41–59.80 meant that the roles 

of team leader was at the rather low level. 

The mean score between 41.40–23.00 meant that the roles 

of team leader was at the low level. 

3) Clarity of objectives 

Clarity of objectives in this study used West’s model (2002: 

155) to measured clarity of objectives of R&D project which refers to the extent to 

which team members are cleared about their project objectives; the extent to which 

they perceive objectives to be worthwhile; and committed to team objectives 

including:   

- Team objectives are clear. 

-  Team members understand about team objectives.  

-  The worthwhile of the research result if it was achieved 

objectives.   

-  Team members are committed to team objectives. 

Responses were on five point scales ranging from ‘a very little 

extent’ to ‘a very great extent’, with 4 items.  This research was carried out the data to 

be the level of clarity of objectives by these procedures: 
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- Computing the points from self-assessment questionnaire 

on clarity of objectives.  All point from all questions of factor was summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha (1994: 8) as follows: 

The range between level = Highest point – Lowest point   

                Class interval of point 

    Clarity of objectives measurement is between 1-5 points per 

item so 4 items is between 4 – 20 points divided to:  

The mean score between 16.81– 20.00 meant that the 

clarity of objectives was at the high level. 

The mean score between 13.61–16.80 meant that the 

clarity of objectives was at the rather high level. 

The mean score between 10.42–13.60 meant that the 

clarity of objectives was at the moderate level. 

The mean score between 7.21–10.41 meant that the clarity 

of objectives was at the rather low level. 

The mean score between 4.00–7.20 meant that the clarity 

of objectives was at the low level. 

4) Participation 

This study modified team participation of West’s concept 

(2002: 357) to considered team participation of R&D project as the extent to which a 

feeling that the team is interpersonally non-threatening of involvement.   

This was measured using items that assessed the extent to which 

team members feel they have influence over decisions made in the team; the degree to 

which team members interact with each other on a regular basis; and the adequacy of 

information sharing among team members with these items: 

-  Team members feel understood and accepted by each other. 

-  Team members listened each other, even if is in a minority. 

-  Team members feel “we are together attitude.” 

-  There is a lot of give and take. 

-  Team members shared information throughout the team.  
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Responses were on five point scales ranging from ‘strongly 

disagreed’ to ‘strongly agreed’ with 5 items. This research was carried out the data to 

be the level of team participation by these procedures: 

- Computing the points from self-assessment questionnaire 

on team participation.  Total point from all question of factor was summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha (1995: 8) as follows: 

The range between level = Highest point – Lowest point   

               Class interval of point 

      Team participation measurement is between 1-5 points per item 

so 5 items is between 5 – 25 points divided to: 

The mean score between 21.01 – 25.00 meant that the 

team participation was at the high level. 

The mean score between 17.01 – 21.00 meant that the 

team participation was in rather high level. 

The mean score between 13.01 – 17.00 meant that the 

team participation was in moderate level. 

The mean score between 9.01 – 13.00 meant that the team 

participation was in rather low level. 

The mean score between 5.0 – 9.00 meant that the team 

participation was in low level. 

5) Task orientation  

This study used task orientation from West’s concept 

(2002:200) to measure task orientation of R&D project which refers to the extent to 

which the team is focused on achieving quality outcomes through critical appraisal of 

their own and others’ contributions within a constructive framework. This using the 

items to measure the extent to which team members interacted in order to promote 

excellence in the team’s work including:  

- Team members provide useful ideas and practical help to 

enable team members to do the job to the best. 
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- Team members build on each others ideas in order to 

achieve the highest standard of work. 

- Team members monitor each other to maintain a higher 

standard of work. 

- Team members prepared to question the basis of what 

the team is doing in order to improve team work.  

- Team members critically appraise potential weakness in 

what it is doing in order to achieve the best possible 

outcome. 

Responses were on five point scales ranging from ‘a very little 

extent’ to ‘a very great extent’ with 5 items.  This research was carried out the data to 

be the level of task orientation by these procedures: 

- Computing the points from self-assessment questionnaire 

on task orientation.  All point from all questions of factor was summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970:178) and Wichian Kaitsingha (1994:8) as follows: 

The range between level = Highest point – Lowest point   

      Class interval of point 

Task orientation measurement is between 1-5 points per item so 

5 items is between 5 – 25 points divided to: 

The mean score between 21.01–25.00 meant that the task 

orientation was at the high level. 

The mean score between 17.01–21.00 meant that the task 

orientation was at the rather high level. 

The mean score between 13.01–17.00 meant that the task 

orientation was at the moderate level. 

The mean score between 9.01–13.00 meant that the task 

orientation was at the rather low level. 

The mean score between 5.00–9.00 meant that the task 

orientation was at the low level. 

 



Fac. of Grad. Studies, Mahidol Univ.  Ph.D. (Population Education) / 79

6) Support for innovation 

Support for innovation in this study modified West’s model 

(2002: 202) to  measure support for innovation of R&D project which mean the extent 

to which the expectation, approval, and practical support for attempts to innovate.  

This was measured using the items measured the degree to 

which there was support for innovation including the extent to which  to provided, 

sharing resources, giving time and co-operating in implementing new and improved 

ways of carrying out tasks as follows: 

- Team members provided resources to help the application of 

new ideas. 

- Team members shared resources to help the application of 

new ideas. 

- Team members took the time needed to develop and apply 

new ideas. 

- Team members provide practical support for new ideas 

and their application.  

Responses were on five point scales ranging from ‘strongly 

agree’ to ‘strongly disagree’ with 4 items. This research was carried out the data to be 

the level of support for innovation by these procedures: 

- Computing the points from self-assessment 

questionnaires on support for innovation.  Total point from all questions of factor was 

summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha (1994: 8) as follows: 

The range between level = Highest point – Lowest point   

              Class interval of point   

Support for innovation measurement is between 1-5 points per 

item so 4 items is between 4 – 20 points divided to: 

The mean score between 16.81–20.00 meant that the 

support for innovation was at the high level. 

The mean score between 13.61–16.80 meant that the 

support for innovation was in rather high level. 
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The mean score between 10.42–13.60 meant that the 

support for innovation was at the moderate level. 

The mean score between 7.21–10.41 meant that the 

support for innovation was at the rather low level. 

The mean score between 4.00–7.20 meant that the support 

for innovation was at the low level. 

7) Communication 

Communication in this study used Pinto and Pinto (1990: 200) 

concept to measure communication of R&D project which refer to the process by 

which two or more parties exchange information and share meaning  by meeting, talk, 

discussion,  paper, telephone, e-mail.  This study was using the items to measure the 

reasons for intra-project communication among team members was classified into 

three categories: problem-solving issues, administrative issues and performance 

feedback as follows: 

- Resolve problems related to the implementation of the 

project (e.g., scheduling changes). 

-  Brainstorm about ideas. 

- Resolve personality conflicts among project team members. 

-  Obtain project-related information. 

-  Gain approval or authorization to perform project tasks. 

-  Receive feedback about team member’s performance on the 

project team. 

-  The general issue. 

Responses were on five point scales ranging from ‘a very little 

extent’ to ‘a very great extent’ with 7 items. This research was carried out the data to 

be the level of communication by these procedures: 

- Computing the points from self-assessment questionnaire 

on communication.  Total point from all questions of factor was summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha (1994: 8) as follows: 
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The range between level = Highest point – Lowest point   

Class interval of point     

Communication measurement is between 1-5 points per item so 

7 items is between 7-35 points divided to: 

The mean score between 29.41-35.00 meant that the 

communication was at the high level. 

The mean score between 23.81-29.40 meant that the 

communication was at the rather high level. 

The mean score between 18.21-23.80 meant that the 

communication was at the moderate level. 

The mean score between 12.61-18.20 meant that the 

communication was at the rather low level. 

The mean score between 7.00-12.60 meant that the 

communication was at the low level. 

Additional, this study asked the type of communication and the 

amount of communication to explain the other component of communication which 

used in discussion part. The types of communication were classified into two 

categories: formal and informal methods.  The formal methods included project team 

meetings, written letters, memos or reports and making a formal appointment with 

another team member that occurs during scheduled meeting or appointments.  

Conversely, the informal communication pertained to oral communication that occurs 

over the telephone calls and unplanned face-to-face discussions, for example, over 

coffee or in the hall.  The items including: 

I communicate with one or more members of the project team 

through: 

-  Project team meeting. 

-  Written letters, memos or reports of any kind. 

-  Making an appointment with another team member. 

-  Telephone calls. 

-  Informal or unplanned discussions (e.g., just stopping 

by, in the hall, over coffee). 
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The amount of communication was measured the 

frequency of team members communication including: 1=Never, 2=once per month or 

less, 3=a few times per month, 4=once per week, 5=a few times per week, 6=once per 

day or more. 

8) Cohesion 

Cohesion in this study used the concept of Langfred (1998: 124) 

to measure cohesion of R&D project which refers to the degree to which team 

members identify positively with the team. This was measured using 6 items to 

measure the extent to which team members feel a part of the team, the strength of 

member ties to other members, and team members commit to the team as follows:  

- Team members feel that it was important to be part of 

this project. 

-  Team members feel proud to be part of the team. 

-  Team members were strongly attached to this project. 

-  Team members were fully integrated in our team. 

-  Team members were sticking together. 

- Team members felt responsible for maintaining the team 

until finish the project.  

Responses were on five point scales ranging from ‘strongly 

disagree’ to ‘strongly agree’ with 6 items. This research was carried out the data to be 

the level of cohesion by these procedures: 

- Computing the points from self-assessment 

questionnaires on cohesion.  All point from all questions of factor was summed up.   

-  The level of each factor using the criteria based on the 

tenet of Best (1970: 178) and Wichian Kaitsingha  (1994: 8) as follows: 

The range between level = Highest point – Lowest point   

                Class interval of point  

 Cohesion measurement is between 1-5 points per item so 6 

items is between 6-30 points divided to: 

The mean score between 25.21-30.00 meant that the 

cohesion was at the high level. 
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Table 1 The Cronbach’s coefficient alpha of each variable (Cont.) 

Variables Cronbach’s α 

before approval  

Cronbach’s α 

after approval 

Team’s roles of leader 23 items 0.97 - 

Clarity of team objectives 4 items 

       Then, researcher changed the items one  

       from ‘How clear of your team members 

       on  team objectives?’ to ‘Team  

       objectives are clear’ 

0.31 

 

0.73 

Participation 6 items  

        Then, the researcher cut item one out. 

0.45 

 

0.68 

Task orientation 5 items 0.86 - 

Support for innovation 4 items 0.77 - 

Communication with 7 items 0.77 - 

Cohesion with 6 items 0.94 - 

 

3.3 Data collection  

The researcher collected data via two methods.  The first method, the 

researcher distributed the questionnaire to R&D team leader and team members 

directly or to a contact person.  The second method, the researcher sent the 

questionnaires via mail to the sample and return to the researcher directly.  These two 

methods assumed that the respondents filled the truth of projects information and their 

opinion on team variables.    

The researcher performed about these procedures as follows: 

Applying for a researcher’s introduction certificate and a statement of 

the objectives of the Faculty of Social Sciences and Humanities, Mahidol University 

by presenting these documents to the team leader of R&D projects, requesting the 

cooperation from these R&D projects. 

Questionnaire handed out to the team leader and team members of 

R&D projects or to a contact person for distribution in each team.  On the other hand, 

the researcher mailed the questionnaire to the samples who were in the remote area.   
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Each team members then completes the questionaire alone and 

returned it to the researcher.  

The returned questionnaire would be compiled, scored and assigned 

codes for further analysis. 

3.4 Data analysis 

This study was carried out the data as follows: 

3.4.1 The level of analysis. 

The hypotheses identified team as the unit of analysis. Researcher can 

measure team-level phenomena using individual member data in several ways such as 

consensus, the team reference, and aggregation (Campion, et al., 1993: 823).  This 

study used the aggregated method to build the individual level data to be the team 

level data. The response of each measure is the individual team member’s self-report 

on the team.  Team scores for each variable such as of team innovation, team 

experience, roles of team leader, clarity of objectives, participation, task orientation, 

support for innovation, communication, and cohesion were the mean scores of all 

individual team members’ scores.  The questionnaire was filled out by team members 

individually and was scored separately for each team member by aggregating the 

numbers and dividing by the number of team members who answered the 

questionnaire.  Consequently, each team score for each variable in this study was 

aggregated using each individual score, then an average devised to compute their 

mean score for each team score.  Each mean score become the team score.       

3.4.2 Statistical analysis 

The researcher analyzed and wrote the report of the result from this research 

by computer summarizing.  The aims of the analysis were as follows:    

3.4.2.1 Descriptive statistical analysis are percentage, means, and 

standard deviation using Statistical Package for Social Science for windows (SPSS).  

3.4.2.2 Inferential statistical analysis, using Structural Equation 

Model (SEM) and run the model by LISREL program version 8.3 with 6 steps as 

following (Kline, 2005: 63): 



Fac. of Grad. Studies, Mahidol Univ.  Ph.D. (Population Education) / 87

1) Model specification, which means that the researcher’s 

hypotheses are expressed in the form of a structural equation model.   

2) Model identification, which means that it is theoretically 

possible for the computer to derive a unique estimate of every model parameter.  

3) Parameter estimation from the model.  

4) Model estimation, using a computer program to estimate the 

model with several steps as following: 

(1) Evaluate model fit, which means determine how well 

the model as a whole explains the data.   

(2) Interpret the parameter estimates.   

(3) Consider equivalent models.   

5) Model modification, if necessary and evaluate the fit of the 

revised model to the same data.   

6) Given a satisfactory model, accurately and completely 

describe the analysis in written reports.   

The Structural Equation Model (SEM) is a processing for finding 

direct or indirect affected causal variable. SEM has the attraction of graphical 

modeling interface, the desirability of testing models overall rather than coefficients 

individually.  SEM has ability to test models with multiple dependents, the ability to 

model mediating variables, the ability to model error terms, the ability to test 

coefficients across multiple between subjects groups, and ability to handle difficult 

data (time series with auto-correlated error, non-normal data, incomplete data).  SEM 

is a family of statistical techniques, which incorporates and integrates path analysis 

and factor analysis.  In this study, researcher uses causal structural model for path 

analysis.  The basis procedures of this model for all variables are called “observed 

variables” and “recursive model”. Then, variables in each model consisted of 

“endogenous variables,” which are mediating variables and pure dependent variables, 

and “exogenous variables,” which are independents with no prior causal variable. The 

details of the endogenous variables and exogenous variables are as following: 

- Endogenous variables are team innovation, and six team 

processes variables such as clarity of objectives, participation, task orientation, support 

for innovation, communication and cohesion. 
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CHAPTER 4 

RESULTS 

  

The analysis was conduced testing the hypothesis and answer the research 

questions of this study.  The researcher divided the results according to the objectives 

of this study into 5 parts as follows: 

4.1 The characteristics of the sample   

4.2 The analysis of team input and team process factors   
4.3 The level of team innovation of R&D projects 

4.4 Confirmatory factor analysis (CFA) of team innovation measure 

4.5 The structural equation model (SEM) of team innovation   

4.1 The characteristics of the sample 

A total of 677 participants who comprised 312 teams were participated in 

this study.  They were the research 522 persons (77.1 %) and the team leader 155 

persons (22.9 %) as shown in Table 3.  
Table 3 Status of the sample 

Status  Number Percentage

Researcher  522 77.1 

Project team leader  155 22.9 

Total  677    100.0 

 
 The researcher and project team leaders in this study were in the range of 22 

to 58 years old.  The mean age was 39.02 years old.  The age of sample as shown in 

Table 4 are 35-46 years (333 persons, 49.2 %), 22-34 years (208 persons, 30.7 %), and 

47-58 years (136 persons, 20.1 %) respectively. 
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Table 4 Age of the sample 

 Age (Years)  Number Percentage 

22-34 208 30.7 

35-46 333 49.2 

47-58 136 20.1 

Total  677  100.0 

 

The educational level of researchers and project team leaders in this study as 

shown in Table 5 are master’s degree (469 persons, 69.3 %), bachelor’s degree  (164 

parsons, 24.2 %) and doctor’s degree (44 persons, 6.5 %) respectively. 

Table 5 Educational level of the sample 

Educational level   Number Percentage 

Doctor’s degree 44   6.5 

Master’s degree  469 69.3 

Bachelor’s degree   164 24.2 

Total 677           100.0 

 

In addition, when considered the research project experience of the sample 

found that the sample had experience on working in R&D project range from 1 to 47 

projects. The experience on working in R&D project of researchers and project team 

leaders in this study as shown in Table 6 are 1-10 projects (533 persons, 78.7 %); 11-

20 projects (112 persons, 16.6 %),  and more than 20 projects (32 persons, 4.7 %)  

respectively. 

Table 6 Experience of the sample (project) 

 Experience (project)  Number Percentage

1-10 projects 533  78.7 

11-20 projects 112 16.6 

More than 20 projects 32 4.7 

           Total 677        100.0 
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Additional, when considered the research project experience from the years 

which the researcher and project team leader had work related to R&D project found 

that the sample had experience on working in R&D project range from 1-28 years.   

The experience on working in R&D project of researcher and project team leader in 

this study as shown in Table 7 are 1-10 years (420 persons, 62.0 %), 11-20 years  (215 

persons, 31.8 %),  and 21-30 years (42 persons, 6.2 %)  respectively. 

Table 7 Experience of the sample (year) 

Experience (year) Number Percentage 

1-10 420 62.0 

11-20 215 31.8 

21-30  42   6.2 

Total      677              100.0 

 
The disciplinary of R&D project as shown in Table 8 are engineer and 

technology (89 projects, 28.5 %), natural science (63 projects, 20.2 %), medical 

science (61 projects, 19.6 %), interdisciplinary (56 projects, 17.9 %), agricultural 

science (31 projects, 9.9 %), and computer and information technology (12 projects, 

3.9 %) respectively.   

Table 8 Disciplinary of the sample 
       Disciplinary of R&D project Number Percentage

      Natural science 63 20.2 

         Computer and information technology 12 3.9 

      Engineer and technology 89 28.5 

        Medical science 61 19.6 

      Agricultural science 31 9.9 

    Interdisciplinary  56 17.9 

Total 312         100.0 
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The budget of R&D project as shown in Table 9 are 1,000,001 bath and over 

(194 projects, 62.2 %), 500,001 – 1,000,000 bath (81 projects, 25.9 %), and 500,000 

bath and lower (37 projects, 11.9 %) respectively.     

Table 9 Budget of the sample 

Budget   Number (Projects) Percentage 

 500,000 bath and lower 37     11.9 

500,001 – 1,000,000 bath 81     25.9 

 1,000,001  bath  and over  194     62.2 

Total  312   100.0 

 
The duration of R&D project as shown in Table 10 are 1 year (118 projects, 

37.8 %), 2 years (67 projects, 21.5 %), 3 years (61 projects, 19.6 %), 5 years (50 

projects, 16.0 %),  4 years (10 projects, 3.2 %),  and 6 years (6 projects, 1.9 %) 

respectively.     

Table 10 Duration of the sample 
            Duration of project (year) Number Percentage 

 1       118 37.8 

 2         67 21.5 

 3         61 19.6 

 4         10        3.2 

 5         50     16.0 

 6           6       1.9 

 Total       312   100.0 

 

Additional,  the number of team members of R&D project as shown in Table 

11 are 3-7 persons (215 projects, 68.9 %), 8-12 persons (91 projects, 29.2 %), and 13-

17 persons (6 projects, 1.9 %) respectively.     
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Table 11 Number of team members 

Number of team members (persons) Number Percentage 

3-7  215          68.9 

8-12  91          29.2 

13-17  6  1.9 

Total 312        100.0 

4.2 The analysis of team input and team process factors   

There were nine key variables which the team input and team process factors   

to be selected factors affecting team innovation of R&D project such as team 

experience, team size, roles of team leader, clarity of objectives, team participation, 

task orientation, support for innovation, communication, and cohesion. The 

explanation of each variable using descriptive statistics: the mean (X), standard 

deviation (S.D.), minimum value (MIN) and maximum value (MAX) as shown in 

Table 12.    

Team experience of the sample showed mean score at 9.2, standard deviation 

at 4.1 with minimum score at 1.5 and maximum score at 25.0.   

Team size of the sample showed mean score at 6.6, standard deviation at 2.5 

with minimum score at 3.0 and maximum score at 15.0.   

Roles of team leader with 23 items showed mean score at 80.1, standard 

deviation at 12.4 with minimum score at 35.5 and maximum score at 108.0.  It meant 

that the roles of team leader of R&D project in this study was at the rather high level.    

Clarity of objectives with 4 items showed mean score at 15.1, standard 

deviation at 1.9 with minimum score at 10.5 and maximum score at 20.0.  It meant that 

the clarity of objectives of R&D project in this study was at the rather high level.       

Team participation with 5 items showed mean score at 19.1, standard 

deviation at 2.2 with minimum score at 11.5 and maximum score at 25.0. It meant that 

the team participation of R&D project in this study was at the rather high level.   

Task orientation with 5 items showed mean score at 17.1, standard deviation 

at 2.8 with minimum score at 7.5 and maximum score at 23.5.  It meant that the task 

orientation of R&D project in this study was at the rather high level.    
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Support for innovation with 4 items showed mean score at 14.6, standard 

deviation at 2.5 with minimum score at 5.5 and maximum score at 20.0.  It meant that 

the support for innovation of R&D project in this study was at the rather high level.    

Communication with 7 items showed mean score at 23.0, standard deviation 

at 4.0 with minimum score at 14.0 and maximum score at 34.5.  It meant that the 

communication of R&D project in this study was at the moderate level.    

Cohesion with 6 items showed mean score at 22.7, standard deviation at 3.3 

with minimum score at 11.5 and maximum score at 30.0.  It meant that the cohesion of 

R&D project in this study was at the rather high level.    

In conclusion, the mean score of causal variables: roles of team leader; clarity 

of objectives; team participation; task orientation; support for innovation; and 

cohesion were at the rather high level.  Meanwhile, the communication variable was in 

the moderate level.  Moreover, the mean score of team experience was 9.2, and the 

mean score of team size was 6.6.   

Table 12 Mean of team input and team process factors  

Variable Mean Standard 

Deviation

MIN MAX

Team experience    9.2 4.1 1.5 25.0

Team size  6.6 2.5 3.0 15.0

Roles of team leader 80.1 12.4 35.5 108.0

Clarity of objectives 15.1 1.9 10.5 20.0

Participation 19.1 2.2 11.5 25.0

Task orientation            17.1 2.8 7.5 23.5

Support for innovation  14.6 2.5 5.5 20.0

Communication 23.0 4.0 14.0 34.5

Cohesion 22.7 3.3 11.5 30.0
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4.3.1 The intentional to doing new things aspect 

The team innovation of R&D projects on the intentional to doing new things 

aspect in this study measured by 4 items, each item get 1-5 points, so the total points 

of this aspect are between 4-20.  The results showed mean score at 14.2, standard 

deviation at 3.1, with minimum score at 8.0 and maximum score at 20.0.  It meant that 

the intentional to doing new things aspect of the sample was at the rather high level.   

Additional, the team innovation of R&D project on the intentional to doing 

new things aspect as shown in Table 13 was at the rather high level (187 projects, 60.0 

%), moderate level (57 projects, 18.2 %), rather low level (38 projects, 12.2 %), and 

high level (30 projects, 9.6 %) respectively.   

4.3.2 The ability of team to generate ideas aspect 

The team innovation of R&D projects on the ability of team to generate ideas   

aspect in this study measured by 3 items, each item get 1-5 points, so the total points 

of this aspect are between 3-15.  The results showed mean score at 10.3, standard 

deviation at 2.1, with minimum score at 6.0 and maximum score at 15.0.  It meant that 

the ability of team to generate ideas   aspect of the sample was at the rather high level.   

Additional, the team innovation of R&D project on the ability of team to 

generate ideas aspect as shown in Table 13 was at the rather high level (145 projects, 

46.4 %), moderate level (72 projects, 23.1 %), rather low level (58 projects, 18.6 %), 

and high level (37 projects, 11.9 %) respectively.   

4.3.3 The ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes aspect 

The team innovation of R&D projects on the ability of team to work with 

generated ideas to develop new or improved products, technologies, service, or work 

processes aspect in this study measured by 3 items, each item get 1-5 points, so the 

total points of this aspect are between 3-15.  The results showed mean score at 10.3, 

standard deviation at 2.5, with minimum score at 5.0 and maximum score at 15.0. It 

meant that the ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes aspect of the sample was 

at the rather high level.   
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Additional, the team innovation of R&D project on the ability of team to 

work with generated ideas to develop new or improved products, technologies, 

service, or work processes aspect as shown in Table 13 was at the rather high level 

(168  projects, 50.7 %),  rather low level (74 projects, 23.7 %), high level (45 projects, 

14.4 %), and low level (1 project, 0.3 %) respectively.   

4.3.4 The total team innovation level  

The team innovation of R&D projects in all three aspects in this study 

measured by 10 items, each item get 1-5 points, so the total score of team innovation is 

between 10-50.  This study found that the mean score of the team innovation was 34.9, 

standard deviation at 7.1, with minimum score at 19.5, and maximum score at 46.5.  It 

meant that team innovation in overall three aspects of R&D projects was at the rather 

high level.  

Additional, the team innovation of R&D projects in overall three aspects as 

shown in Table 13 was at the rather high level (191  projects, 61.2 %),  rather low 

level (63 projects, 20.2 %), moderate level (36 projects, 11.5 %), and high level (22 

projects, 7.1 %) respectively.   

4.4   Confirmatory factor analysis (CFA) of team innovation measure 

To test the construct validity of the items measuring team innovation factor, 

confirmatory factor analysis (CFA) using LISREL program version 8.3 was 

performed.  This analysis utilized a research sample who completed the 10 items of 

team innovation.  This confirmatory sample therefore comprised a total of 312 teams 

with total 677 individuals. The procedure for validation as follows:  

Initially, an extensive review of literature measures of team innovation was 

conducted.  These measures were examined for their component sub-dimensions in 

relation to the posited three team innovation components.  This measure comprised of 

10 items grouped onto three components of team innovation.  The composition of 

these items were described as follows: 
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 4.4.1 The intentional to doing new things is defined as team innovation 

as follows: 

- Team members are stimulated to work up innovation mostly when 

working in a team. 

- Team members are stimulated each other to think and behave novel ways. 

- Team members are willing to use the new research method. 

- Team members are willing to see other members doing new things 

and generated idea. 

4.4.2 The ability of team to generate ideas is defined as team innovation 

as follows: 

- Team members were suggested new idea and doing new things. 

- Team members were suggested new research method. 

- Team able to introduce new knowledge. 

4.4.3  The ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes is defined as team 

innovation as follows: 

- Team members were trying to promote new idea to be implemented. 

- Team has the way to bring team’s new idea to developed new thing. 

- Team’s new idea can developed to new technology. 

The following procedure was adopted to examine the correlations between an 

indicator and a factor as well as overall indexes of fit between proposed model and the 

data. Whereas statistical estimates of direct effects in path analysis are called path 

coefficients, the corresponding term in factor analysis for such estimates is factor 

loading (Kline, 2005: 72). After 10-items of team innovation questionnaire was 

completed by the sample, the confirmatory factor analysis using LISREL program 

version 8.3 was run with three factors: the intentional to doing new things; the ability 

of team to generate ideas; and the ability of team to work with generated ideas to 

develop new or improved products, technologies, service, or work processes. The 

results of confirmatory factor analysis shown acceptable levels of fit statistics as 

follows: Chi-square equal to 39.5 with 27 degrees of freedom, p-value equal to 0.057; 
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Comparative Goodness of Fit Index (CFI) equal to 0.99; Goodness of fit index (GFI) 

equal to 0.98; Adjusted Goodness of fit index (AGFI) equal to 0.95; and Root mean 

square error of approximation (RMSEA) equal to 0.039. These results clearly 

indicated a good fit between the model and data.  Moreover, the path coefficients 

(factor loading) between items and factors represent factors estimated relations which 

suggested that these 10 items were well represented theoretical factor structure of team 

innovation measure in the rather high level as shown in Table 14.     

Table 14 Path coefficients between items and factors of team innovation   

Path coefficients 

item y1 y2 y3 

1 0.77   

2 0.77   

3 0.84   

4 0.83   

5  0.75  

6  0.81  

7  0.82  

8   0.82 

9   0.80 

10   0.82 

Note:y1 = The intentional to doing new things aspect.   

 y2 = The ability of team to generate ideas aspect. 
y3 = The ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes aspect. 

4.5 The structural equation model (SEM) of team innovation   

Reviewing of the theory and the research study, the researcher developed the 

model explaining factors affecting team innovation through team processes factors.  

They were composed of 10 observed variables as follows:   

- The endogenous variable of team output factors was 1 observed 

variable: team innovation.  
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- The endogenous variable of team processes was composed of 6 

observed variables:  clarity of team objectives; participation; task orientation; support 

for innovation; communication and cohesion. 

- The exogenous variable of team input factors was composed of 3 

observed variables: team experience; team size; and roles of team leader. 

4.5.1 Correlations matrix among variables 

Inter-correlations were computed by inter-correlating each measure.  

Pearson’s product moment correlations coefficient were computed using SPSS for 

window 11.5 as estimates of the relationships among team experience, team size, roles 

of team leader, clarity of objectives, participation, task orientation, support for 

innovation, communication, cohesion and team innovation measures.  The correlations 

indicated that there were statistically significant at the 0.01 level 32 pairs of variables 

and at the 0.05 level 1 pair of variable from total 45 pairs of variables (73.3 %).  All of 

the inter-correlation has positive relationship.  These results shown that there were low 

to medium level of correlations among all variables as shown in Table 15. 
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4.5.2 Model testing   

This study used structural equation model (SEM) to determine the extent to 

which the theoretical model is supported by sample data.  If the sample data do not 

support the theoretical model, then either the original model can be modified and 

tested or other theoretical models need to be developed and tested.  In this study the 

researcher use the five step of SEM such as model modification with possible ten 

variables model, and then consider model identification for both the order and rank 

conditions.  Next the researcher estimate the model by testing the model fit and 

interpret the parameter estimates.  As these steps the researcher developed the initial 

model and tested the model by LISREL program version 8.3. The results of SEM 

present from the initial model to the final model as follows:  

4.5.2.1 The initial model    

The analysis of factors affecting team innovation through team 

processes factors was estimated by maximum likelihood of structural equation model 

(SEM).  The researcher used five indexes in examine the model fit with the empirical 

data, which were mentioned in data analysis section in chapter 3.   The initial model, 

the chi-square statistic, technically a measure of badness of fit, was equal to 140.12, 

with   6 degrees of freedom, and a P-value equal to 0.00, less than 0.01.  Thus, the 

initial model was poorly specified.  The root-mean-square error of approximation 

(RMSEA) was equal to 0.27, somewhat below the acceptable level for this measure of 

fit, RMSEA<.05.  Finally, the goodness-of-fit index (GFI) was 0.92 for the initial 

model which was not at an acceptable level for this measure of fit (criterion GFI>.95).   

Across this particular set of model fit indices, the conclusion was that the data-to-

model fit was not so good, which means the initial model has not been supported by 

the sample data.  Thus, researcher has to modify this model to achieve a better fit.  The 

detail of initial model showed in Figure 2. 
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Figure 2   The initial model 
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4.5.2.2 The final model 

The final step in SEM was model modification to seek a better fitting 

model.  The researcher modified the model by eliminate parameters that were not 

statistical significance using t-value (t>1.96).  Moreover, researcher included 

additional parameters to arrive at a modified model using the modification index (MI), 

the expected value that chi-square would decrease by if a parameter were to be 

included.  In this study, the researcher modified the initial model by the newly 

calculated by excluded eleven pairs of variables to eliminate parameters that not 

statistics significance such as: the effect of team experience on team participation; task 

orientation; support for innovation; communication and cohesion.  The effects of team 

size on clarity of objectives; task orientation; support for innovation; and cohesion. 

The effects of roles of team leader on communication and cohesion.  In addition, the 

researcher added the three pairs of relation based on the concept of team process 

which suggested that team processes variables should also affected each other such as: 

team participation to cohesion; communication to clarity of objectives; and task 

orientation to communication. Thus, the final model had chi-square value was equal to 

16.82, with 13 degree of freedom, and a P-value equal to 0.21 (more than .01).  The 

root-mean-square error of approximation (RMSEA) was equal to 0.031, the acceptable 

level for this measure of fit, RMSEA<.05.  Finally, the goodness-of-fit index (GFI) 

was 0.99 for the initial model which was at an acceptable level for this measure of fit 

(criterion GFI>.95).  These values indicated an acceptable level of fit, and the final 

model could be good described these set of empirical data. In addition, this final model 

could be described the covariance of team innovation from the 68 percentage in the 

initial model to 69 percentage in the final model. The detail of the path coefficient of 

data presented as Table 16 and Figure 3.    
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4.5.3 The results of path coefficients in the final model 

The researcher had tested the model and hypothesis by SEM using LISREL 

8.3 program, the maximum likelihood (ML) estimation showed in Table 16 as follows:  

4.5.3.1 Direct effect of team processes factors on team innovation 

 The analytical result in the final model was found that the six team 

processes factors had direct effect on team innovation at the 0.05 level of significant.  

The standardized estimate of cohesion, clarity of objectives, communication, task 

orientation, support for innovation, and participation on team innovation were 0.28, 

0.18, 0.18, 0.17, 0.15 and -0.20 respectively.    

4.5.3.2 Direct effect of team input factors on team innovation 

The analytical result in the final model was found that the two team 

input factors had direct effect on team innovation at the 0.05 level of significant.  The 

standardized estimate of team experience, and size on team innovation are 0.48, and 

0.28 respectively.  In additional, roles of team leader had not direct effect on team 

innovation but there was indirect effect on team innovation through team processes 

factors.  

4.5.3.3 Direct effect among team processes factors   

In the model modification step as mentioned in the final model part, 

the researcher add three relations between team process factors based on the concept 

of team process which suggested that team processes variables should also affected 

each other.  The analytical result in the final model was found that the three pairs of 

team process factors had direct affect each other at the 0.05 level of significant.  The 

standardized estimate of task orientation on communication was 0.80, participation on 

cohesion was 0.52, and communication on clarity of objectives was 0.32 respectively.   

In comparison the quantity of direct effect of input factors and team 

process factors on team innovation, in the final model, the results found that: team 

experience had mostly direct effect on team innovation. Next, team size; cohesion; 

clarity of objectives, communication, task orientation, support for innovation, and 

participation had direct effect on team innovation respectively.    
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4.5.3.4 Indirect and total effects among factors 

The path coefficient analytical result of indirect and total effects 

among variables as shown in Table16 was presented in quantity of effect respectively 

as follows:  

1) Team innovation was affected by team experience via clarity 

of objectives. 

 The analytical found that the team experience variable had 

affected both direct and indirect effect on the team innovation variable via clarity of 

objectives, total effect was 0.50 that divided to direct effect was 0.48 and indirect 

effect was 0.02, at the 0.05 level of significant.  This result meant that team with more 

experience years in working R&D projects had more team innovation than team with 

less experience.   

2) Team innovation was affected by roles of team leader via 

team process factors. 

 The analytical found that roles of team leader variable had 

affected indirect effect on the team innovation variable with 0.40, at the 0.05 level of 

significant.  The study found that the effect of the roles of team leader to team 

innovation was indirect affect through five team process factors such as: clarity of 

objectives, team participation, task orientation, support for innovation and cohesion. 

This result meant that roles of team leader have a potent and pervasive influence on 

team innovation via team processes.   

3) Team innovation was affected by task orientation via clarity 

of objectives and communication. 

The analytical found that task orientation variable had affected 

both direct and indirect effect on team innovation variable via clarity of objectives and 

communication, total effect was 0.36 that divided to direct effect was 0.17 and indirect 

effect was 0.19, at the 0.05 level of significant.  This result meant that team with more 

task orientation had more team innovation. 
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4) Team innovation was affected by team size via clarity of 

objectives. 

The analytical found that team size variable had affected both 

direct and indirect effect on team innovation variable via clarity of objectives, total 

effect was 0.32 that divided to direct effect was 0.28 and indirect effect was 0.04, at 

the 0.05 level of significant.  This result meant that team with large size had more 

team innovation than team with small size. 

5) Team innovation was affected by cohesion. 

The analytical found that support for innovation variable had 

direct effect on team innovation variable with 0.28, at the 0.05 level of significant.  

This result meant that team with more cohesion had more team innovation. 

 6) Team innovation was affected by communication via clarity 

of objectives. 

The analytical found that the communication variable had 

affected both direct and indirect effect on team innovation variable via clarity of 

objectives, total effect was 0.24 that divided to direct effect was 0.18 and indirect 

effect was 0.06, at the 0.05 level of significant.  This result meant that team with more 

communication had more team innovation than team with less communication. 

7) Team innovation was affected by clarity of objectives. 

The analytical found that clarity of objectives variable had 

direct effect on team innovation variable with 0.18, at the 0.05 level of significant.  

This result meant that team with more clarity of objectives had more team innovation 

than team with less clarity of objectives. 

8) Team innovation was affected by support for innovation. 

The analytical found that support for innovation variable had 

direct affected on team innovation variable with 0.15, at the 0.05 level of significant. 

This result indicated that innovation is more likely to occur in teams where there is 

support for innovation.  
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9) Team innovation was affected by participation via cohesion. 

The analytical found that the team participation variable had 

affected both direct and indirect effect on team innovation variable, total effect was -

0.06 that divided to direct effect was -0.21 and indirect effect was 0.15, at the 0.05 

level of significant.  This result meant that team with more participation had less team 

innovation. 

In conclusion, indirect and total effects in the final model, the results of team 

input factors and team process factors on team innovation found that there were 

statistical significant effect of team experience; roles of team leader; task orientation; 

team size; cohesion; communication; clarity of objective; support for innovation on 

team innovation in the positive direction respectively. While participation had a 

significant in negative direction on team innovation.    
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CHAPTER 5 

DISCUSSION 

   

This chapter presents the discussion of analysis divided to two parts as 

follows:  

5.1 The level of team innovation of R&D projects 

5.2 Factors affecting the team innovation of R&D project 

5.1 The level of team innovation of R&D projects 

The study found that the team innovation of R&D projects in this study was 

at the rather high level.  This level was composed with the three aspects of team 

innovation including: the intentional to doing new things; the ability of team to 

generate ideas; and the ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes described as follows: 

The intentional to doing new things aspect was at the rather high level. This 

aspect including: team members are stimulated to work up team innovation mostly 

when working on a team; team members are stimulated each other to think and behave 

novel ways; and team members are willing to use the new research method; team 

members are willing to see other members doing new things and generated idea.   

 The ability of team to generate ideas aspect was at the rather high level. This 

aspect including: team members were suggested new idea and doing new things; team 

members were suggested new research method; and team able to introduce new 

knowledge.  

The last aspect of team innovation, the ability of team to work with generated 

ideas to develop new or improved products, technologies, service, or work processes 

aspect, was at the rather high level too.  This aspect including: team members were 

trying to promote new idea to be implemented; team has the way to bring team’s new 

idea to developed new thing; and team’s new idea can developed to new technology.   
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 This evidence supported the knowledge related the R&D team which has 

unique characteristics which team members had stimulated each others to moving 

toward the development of new answers.  In addition, if team members were open and 

responsive to change, willing to doing new thing and to experiment with change and 

try new ways to doing things and seek unusual, they could found the novel solutions.   

Moreover, the types of R&D projects in this study were new products 

development projects, applied research projects, and multidisciplinary research 

projects which provide a structure for bring together team members with diverse 

technical backgrounds needs for innovations.  The R&D project in this study brought 

together experts with a variety of knowledge and backgrounds, with the expectation 

that such teams would be more likely to generate innovative ideas for new knowledge, 

products and services.  These R&D projects had team processes that are reciprocal in 

nature.  In this interdependent team setting, interactions were more dynamic in nature, 

and work flowed back and forth, between team members.  As a result, team members’ 

roles become less distinguishable and highly interdependent, and team performance 

was a function of more complex forms of coordination.  Also, these R&D teams were 

intensively interdependent.  Team members worked together closely to diagnose and 

solve problems in performing the innovation.   

This research result was supported the study of Angela (2002: 2) which 

suggested that the most valued product in R&D organizations is the generation of 

knowledge and new ideas, and the importance of the effective use of the individuals 

generated the idea.  Consistent with previous research on innovation (e.g. West, 2002: 

335), R&D projects which be task non-routine and flexibility were found to be 

positively related to innovation.  In comparison to simplified work, non-routine jobs 

are more challenging and require more thinking, which in turn promotes innovation.  

For the purpose of this study, R&D, in a general sense, would include those activities 

that focus on research, formulation of new theories, provision of a better 

understanding of social phenomenal or basic science and the fundamental mechanism 

of natural and human processes, operational improvement and innovation.  Thus, it 

was not surprising that R&D projects in this study should have rather high level of 

team innovation.   



Fac. of Grad. Studies, Mahidol Univ.  

 

Ph.D. (Population Education) / 115

5.2 Factors affecting team innovation of R&D projects 

The structural equation model (SEM) of team innovation as shown in Figure 

3 and the goodness of fit index as mention in chapter 4, the team innovation indicated 

that good described with the empirical data.  Then, the researcher considered each 

variable by total effect, direct effect and indirect effect of causal variables which effect 

on effect variables.  In this study, the final model could explain team innovation at 69 

percentage (R2=.69).   

When considered total effects of causal variables which effect on the team 

innovation, the results showed that experience had the most affect on team innovation, 

with total effect equal to 0.50, secondary, roles of team leader, task orientation, team 

size, cohesion, communication, clarity of objectives, and support for innovation had 

affect on team innovation with total effect equal to 0.40, 0.36, 0.32, 0.28, 0.24, 0.18, 

and 0.15 respectively, at the 0.05 level of significant.  On the other hand, participation 

has total effect on team innovation equal to -0.06, at the 0.05 level of significant.   

When considered direct effect in the final model, the results showed that 

experience had the most effect on team innovation with direct effect equal to 0.48, 

secondary, team size, cohesion, participation, clarity of objectives, communication, 

task orientation, and support for innovation had direct affect on team innovation equal 

to 0.28, 0.28, -0.21, 0.18, 0.18, 0.17, and 0.15 respectively, at the 0.05 level of 

significant.   

Considering indirect effect of exogenous on endogenous variables, the results 

showed that roles of team leader had the most effect on team innovation with indirect 

effect equal to 0.40, second task orientation,  participation, communication, team size, 

and experience had indirect effect on team innovation  equal to 0.19, 0.15, 0.06, 0.06, 

and 0.02 respectively. 

The researcher was explained these research results in order of hypothesis as 

follows:  

5.2.1 The effects of experience on team innovation. 

The analytical found that the experience variable had the most effected both 

direct and indirect effect on team innovation variable via clarity of objectives, total 

effect was 0.50 that divided to direct effect was 0.48 and indirect effect was 0.02, at 
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the 0.05 level of significant. It was supported the hypothesis H1 and H1(1), in this 

study, which expected that team experience will has positive direct effect on team 

innovation and via clarity of objectives.  But the results do not supported the 

hypothesis H1(2-6). The finding of this study meant that team with more experience 

years on working in R&D projects had more team innovation than team with less 

experience.   

This research result was consistent with the concepts of Bandura which 

believed that a successful job experience has an impact on individuals’ efficacy and it 

would foster work team efficacy and effectiveness (Tseng, 2001: 45).  In addition, 

Katz (1982: 81) has argued that project newcomers represent a novelty enhancing 

condition, challenging and improving the scope of existing methods and accumulated 

knowledge.  This suggested that without experience membership, groups may become 

less innovation.   

In a study of new ventures in semiconductor industry, Esenhardt and 

Schoonhoven (1990 cited by Cohen & Bailey, 1997: 270) found that higher levels of 

prior joint work experience among members in the team were associated with greater 

team performance. Olson, Walker, and Ruekert (1995 cited by Cohen & Bailey, 1997: 

262), in a study of 45 new product development projects, found that the less 

experience project members had with the new product concept, the greater the 

difficulty they encountered in the development process.  Smith (1995 cited by Cohen 

& Bailey, 1997: 265) studied the numbers of years of experience of a firm’s team 

management and knowledge workers in a firm found that years of experience was 

positive related to knowledge creation capability.   

From this research result, it could assure that the most innovative teams 

recognized the more experience and talents members.  Team experience  is expected to 

have a positive  impact on team innovation because team members who work in 

project team for a period of time should used the past team learning to create new for 

current project team and should make decisions more effectively.  The R&D project 

teams comprised of members with longer experience should formulate more effective 

work for improving the research and development project, because experience should 

result in deeper understanding of their project and the state of the art.  Team composed 

of people with high experience, knowledge, will be more innovative than those whose 
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members are less experience, because they having usefully perspectives on issues to 

the teams.  

5.2.2 The effects of team size on team innovation. 

The analytical found that team size variable had effected both direct and 

indirect effect on team innovation variable via clarity of objectives, total effect was 

0.32 that divided to direct effect was 0.28 and indirect effect was 0.04, at the 0.05 

level of significant.  It was supported the hypothesis H2, and H2(1) in this study, 

which expected that team size has positive direct effect to team innovation and via 

clarity of objectives.  But the results do not supported the hypothesis H2(2-6).   

The finding of this study meant that the large team size had more team 

innovation than small team size because there were combine all of knowledge, skill 

and ability of team members together.  This finding is in accordance with the study of 

Campion, et al. (1993 cited by Cohen & Bailey, 1997: 253) found that team size was 

positively related to productivity, manager judgments of effectiveness, and employee 

satisfaction.  Magjuka and Baldwin (1991 cited by Cohen & Bailey, 1997: 253) found 

team size to be a significant positive predictor of team performance among employee 

involvement teams.  Williams and Laungani (1999: 19-28) found that team size can 

effect team functioning, small teams (11 members or less) had higher levels of 

participation and support for innovation than the larger sized teams.  An unexpected 

finding was that the smallest-sizes teams of 11 members or less were related 

significantly lower than the larger teams in terms of team objective.  Moreover, 

Amason (1997: 123) found that team size was positively related to conflict.  Size 

introduces diversity, and diversity can have more opinion which useful for creating 

ideas. Daily (1978: 1585) found that team size was significant predictor of team 

innovation.   

This result should be explained with following reasons.  Firstly, as the 

numbers increase, so does the range of ability, opinions, knowledge, and skills that are 

available which will bring the diversity of viewpoints and perspectives necessary for 

innovation in the team.  Of course, this presents a practical dilemma since a larger 

team may enhance ideas for the teams.  Early in the team process, when the problem is 

being defined and solutions are sough, a diverse set of opinions and perspectives is 
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being used.  Secondary, team size in this study mostly have 3-7 members and 6.6 of 

team members at the average.  This evidence consistent with the study of Dorothy 

(2003: 25) which indicated that team with 5-7 persons might constitute the optimum 

number for a team faced with a complex task.  When teams exceed 10 persons, they 

tend to divided into subgroups or to adopt a polarized pattern of interaction. 

5.2.3 The effects of roles of team leader on team innovation.  

The analytical found that roles of team leader variable had affected indirect 

effect on the team innovation variable with 0.40, at the 0.05 level of significant.  The 

effect of roles of team leader on team innovation was indirect effect through five team 

process factors such as: clarity of objectives, team participation, task orientation, 

support for innovation, communication and cohesion.  It was supported the hypothesis 
H3(1-6) which expected that roles of team leader has positive effect on team 

innovation  via team process factors.  But the result does not supported the hypothesis  

3 which expected that roles of team leader has direct effect on team innovation.    

The finding of this study consistent with several previous studies as follows:   

Kim, et al. (1999: 153) found that the roles of team leader were significantly correlated 

with R&D innovation. A leader’s technical expertise contributes to the cognitive 

resources of the teams as well as to team problem-solving capacity.  Norrgren and 

Schaller (1999: 382) studied leadership style its impact on cross-functional product 

development concluded that project manager’s leadership style consistently correlated 

with different aspects of work climate and team learning as perceived by project 

members.  The results of the correlation analyses conclude that the relation-oriented 

behavior of project leaders correlated more positive with the dependent variables than 

either production-centered or change-centered behaviors.  Angela (2002: 7) found that 

effective leadership in project teams was one of the factors that can make human 

interactions more productive, facilitating the progress of ideas across the organization.  

 Moreover, Stahl and Koser (1978 cited by Kuo, 2004: 266) found negative 

relations between supervisors controlling behavior and R&D scientists’ creative 

output.  Kanter (1983 cited by West & Wallece, 1991:304); Paulus (2000: 240) 

suggested that creativity and innovation is most likely to occur where the leadership 

style is collaborative and participate.  Kozlowski and Doherty (1989 cited by Gil, et al., 
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2005: 315), find that interaction between the leader and the subordinate had a 

significant impact on perceptions of climate.  Smith et al. (cited by Pirola, et al., 2002: 

566) found that supportive leadership had an impact on transfer of training in a sample 

of pilots. Of particular interest, though, is the finding that the effect of leadership was 

mediated by team climate.  Similarly, Wilson, et al., (cited by Pirola, et al., 2002: 566) 

found, in a longitudinal study of workgroups within a large teaching hospital, that the 

effect exerted by transformational leadership on team performance was via the 

mediating role of the morale aspect of team climate. Thus, team climate as it provides 

an indicator of significant group process, has a mediating role between leadership and 

team innovation.  Hirst and Mann (2004: 147) which predicted the relationship 

between leadership role performance and project performance will be mediated by 

similar communication behaviors. Thus a facilitative leader will encourage 

communication, which in turn will enhance performance.  The studied found that 

effective leadership behaviors led to positive team communication. Likewise a 

directive leader will enhance project performance largely through their impact on task 

communication.    

These results in this study indicated that roles of team leader have potent and 

pervasive effect on team innovation through team process factors.  The suitable roles 

of team leader which fulfill complete for R&D projects related to internal activities 

and external activities of the R&D project as follows: technical expert: including 

generating and recognizing good ideas, finding and defining the significant problems, 

providing technical stimulation, and fusing various ideas and solutions into an 

integrative framework or model; strategic planner: to set the goals of the project, plan 

the time schedule and resource allocation, assign jobs to individual members, and 

control and evaluate the whole project process; team builder: to provide an atmosphere 

conducive to teamwork or transcendental effort, the   project leader needs to develop 

team membership, resolve conflicts among members in a constructive way, and foster 

an environment where they have mutual trust and are willing to share different ideas, 

information, experiences and perspectives; champion: to builds support, gets required 

resources, overcomes resistance from organization members, and ensures the 

implementation of the R&D; information gatekeeper: to identifying of valuable 
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sources, screening relevant information, and interpreting the implications of 

information.    

The leader brings task expertise, abilities, and attitudes to the team that 

influence the group design, and through monitoring, feedback, and coaching, develops 

the processes, that enables the team to do its work successfully and to innovate (West, 

2002: 355).  In conclusion, team leader has not influence on team innovation directly, 

but team leader has influencing on the way a team functions which will leading to the 

output of that team as innovativeness.  

5.2.4 The effect of clarity of team objectives on team innovation.  

The analytical found that clarity of objectives variable had direct effect on 

team innovation variable with 0.18, at the 0.05 level of significant.  This result meant 

that team with more clarity of objectives had more team innovation than team with 

less clarity of objectives.  It was supported the hypothesis H(4), which expected that 
clarity of team objectives has positive direct effect on team innovation.   

This result was consistent with the previous research and the concepts as 

follows:  Pinto, Pinto, and Prescott (1993: 1281) found that a clearly stated mission 

was the only factor which predicted success at all stages of the innovation process.      

Nevertheless, because of the repeatedly demonstrated importance of objectives and 

goals in predicting performance at work (Guzzo & Dickson, 1996: 307), and in 

relation to work group performance in particular the proposition is well justified.  

Thamhain (2003: 297) found that proper direction and leadership was the strongest 

drivers of performance, whereas unclear objectives were one of the strongest inhibitors 

of performance. Communication of project objectives was one of the strongest 

correlates of performance.  Clear direction setting enables the focused development of 

ideas which can be assessed with greater precision than if unclear (Anderson & West, 

1996: 53). In addition, Borrill, et al., (2000 cited by Anderson & West, 1996: 54) 

found that clarity of and commitment to team goals is associated with high levels of 

team innovation.  Where team members do not share a commitment to a set of 

objectives the forces of disintegration created by disagreements and the emotional 

demands of the innovation process are likely to inhibit innovation.  
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This research result ensured that the most important factor accounting for 

team’ innovation success was, undoubtedly, each member’s drive to attain the end 

goal, knowing the benefits that would be derived from the results.  The objective was 

clear and compelling, but also open and challenging.  Conversely, the least innovative 

teams had conflicting agendas, different missions, and no agreement on the end result 

because everyone did their own thing without keeping in mind the overall objective 

the team was charged to achieve.  The tasks for the least innovative teams were tightly 

constrained, considered routine, and were overly structured.  

For a team to be innovativeness, its members much share a common ‘vision’ 

or overall goal to give focus and direction to their efforts.  Visions for a team should 

be clear, achievable, negotiable and shared by all team members and should have 

defined outcomes by which the success of the vision can be measured.  Team vision 

does not have to be restricted solely to the services that the team provides.  The values 

within the team’s vision could encompass a variety of positive attributes that are the 

most meaningful to the team including values of service, quality, skill, excellence, 

expertise and co-operation.  Without an explicit statement of the priorities or values 

that a team possesses, many team members may feel a sense of alienation from their 

work if they cannot see wider value of what they do.  Thus, from this research result, 

ensuring clarity of team objectives is likely to facilitate innovation by enabling 

focused development of new ideas, which can be assessed with greater precision than 

if team objectives are unclear.  If team objectives are to facilitate innovation, team 

members must also be committed to the goals of the team in order to sustain 

implementation in the face of resistance.  Theoretically, clear objectives will only 

facilitate innovation if team members are committed to the goals of the team since 

strong goal-commitment will be necessary to maintain team member persistence for 

innovation implementation in the face of resistance from organizational members.   

5.2.5 The effect of participation on team innovation. 

The analytical found that the participation variable had affected both direct 

and indirect effect on team innovation variable, total effect was -0.06 that divided to 

direct effect was -0.21 and indirect effect was 0.15, at the 0.05 level of significant.  It 

was supported the hypothesis 5, which expected that participation has positive direct 
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effect on team innovation.  This result meant that team with more participation had 

less team innovation.  Nevertheless, considering on indirect effect of participation on 

team innovation, it found that participation has positive indirect effect on team 

innovation via cohesion, which meant that team with high participation would has 

high cohesion which should leading to more team innovation.   

This result was consistent with the study of West (2002: 370) found that  the 

extent that information and influence over decision making are shared within teams, 

and there is a high level of interaction among team members, the cross-fertilization of 

perspectives which can spawn creativity and innovation is more likely to occur.  It was 

be emphasis that participation in team will lead to high level of innovation only under 

appropriate conditions.  This was good evidence for conclusion that participation in 

team will also be of importance on team innovation when there are cohesion in team.  

In the R&D project which team members feel understood and accepted by each other, 

listened each other, feel together attitude, and have a lot of  give and take, should has 

more cohesion which leading to more team innovation.   More generally, high levels 

of participation in decision making are associated with less resistance to change and 

therefore greater likelihood of innovations being implemented (Lawler & Hackman, 

1969: 25).  When people participate in decision-making through having influence, 

interacting with those involved in the change process, and sharing information, they 

tend to invest in the outcomes of those decisions and to offer ideas for new and 

improved ways of working (Anderson & West, 1996: 66).     

5.2.6 The effect of task orientation on team innovation. 

The analytical found that task orientation variable had affected both direct 

and indirect effect on team innovation variable via clarity of objectives and 

communication, total effect was 0.36 that divided to direct effect was 0.17 and indirect 

effect was 0.19, at the 0.05 level of significant. It was supported the hypothesis 6, 

which expected that task orientation has positive direct effect on team innovation.   

This result consistent with a study of Tjosvold (1991: 122) found that task 

orientation may be evidenced by appraisal of, and constructive challenges to, the 

group's objectives, strategies, processes and performance; and by concern with high 

standards of performance which correlate with innovation.  West and Farr (1990: 205) 
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found that task orientation lead to innovation by encouraging debate and consideration 

of alternative interpretations of information available, leading to more creative 

solutions.  At the same time task orientation processes will encourage high quality of 

innovation since there will be a greater likelihood that ideas proposed will be carefully 

examined.   

This result indicated that R&D project which team members have more task 

orientation would have more team innovation by encouraging debate and 

consideration of alternative, interpretations of information available, leading to more 

creative solutions.  At the same time on the task orientation processes will encourage 

high quality of innovation since there will be a greater likelihood that ideas proposal 

will be carefully examined. This result ensured that, R&D project which team 

members interacted each other in order to promote excellence in the team’s work such 

as: provide useful ideas and practical help to enable team members to do the job to the 

best, build on each others ideas in order to achieve the highest standard of work, 

monitor each other to maintain a higher standard of work, prepared to question the 

basis of what the team is doing in order to improve team work and critically appraise 

potential weakness in what it is doing in  order to achieve the best possible outcome, 

should have more team innovation. 

5.2.7 The effect of support for innovation on team innovation. 

The analytical found that support for innovation variable had direct affected 

on team innovation variable with 0.15, at the 0.05 level of significant. It was supported 

the hypothesis 7, which expected that support for innovation has positive direct effect 

to team innovation.  This result indicated that innovation is more likely to occur in 

teams where there is support for innovation.  

This research result consistent with the several studies as follows: Scott and 

Bruce (1994: 580) found that the perceived climate for innovation in a research and 

development (R&D) unit was related to individual innovative behavior among a 

sample of scientists, engineers, and technicians.  Also, Amabile, et al., (1996: 1154) 

identified a climate where innovation is prized as one factor that can promote 

creativity among R&D scientists.  In a longitudinal study of 27 hospital top 

management teams, support for innovation emerged as a powerful team process 
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predictor to team innovation (Anderson & West, 1996: 60).  Further studies in TV 

production teams, primary health care teams and  community mental health teams 

have strongly supported this finding (Agrell & and Gustafson, 1996: 143).    

This result suggested that innovation is more likely to occur in teams where 

there is support for innovation, and where innovative attempts are rewarded rather 

than punished.  Within teams, new ideas may be routinely rejected or ignored, or 

attract verbal and practical support.  Such team processes powerfully shape individual 

and team behavior and will encourage or discourage team members to introduce 

innovations.  Support for innovation considers whether members see the resource 

fullness of the group composition in conjunction with the organization provision and 

support for accomplishing the task.  Support for innovation is also crucial because new 

ideas that arise in the team are likely to require significant support and resources for 

further investigation and testing. This factor is concerned with whether suggested 

innovations are taken seriously, tried out, and provided with adequate time and 

resources.  This result ensured that R&D project which team members provided and 

shared resources to help the application of new ideas, team members took the time 

needed to develop and apply new ideas, and team members provide practical support 

for new ideas and their application should have more team innovation.   

Besides, task orientation effect on team innovation indirectly via clarity of 

objective and communication.  These evidences should be considering that if team has 

the aim to meet excellence of quality of task performance, team should put that aim 

across the team by clarity of objectives and should communicated to all of team 

members which leading to more team innovation.   

5.2.8 The effect of communication on team innovation. 

The analytical found that communication variable had affected both direct 

and indirect effect on team innovation variable, total effect was 0.24 that divided to 

direct effect was 0.18 and indirect effect was 0.06 via clarity of objectives, at the 0.05 

level of significant. It was supported the hypothesis 8, which expected that 
communication has positive direct effect on team innovation.  This result meant that 

team with more communication had more team innovation than team with less 

communication. 
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This research result consistent with the study of Kivimaki, et al., (2000: 33) 

found that communication was the strongest predictor of innovation effectiveness and 

patents produced.  Allen (1993: 53) described how team internal communication 

affects the productivity of the R&D function.  Moreover, Thamhain (2003: 297) found 

that communication of project objectives was one of the strongest correlates of 

performance.  Ebadi and Dilts (1986: 822-830) found that frequency of 

communication is positively correlated with performance for mid and high performing 

groups, centrality or location of the project within the communications network is 

negatively related with project performance within the low performance category.  

Shally, et al., 2004:951) found that for new product development teams a moderate 

frequency of communication was best for creativity.   Keller (1986: 715) found that 

high level of communication in project group in R&D teams may be expected to have 

high innovation.  

This result considered that the communication within teamwork is also 

important to innovation. Communication processes form the building block of 

effective teamwork, providing the means to exchange information, ideas and different 

perspectives among team members.  The study of team processes reflects a rich 

tradition of research, spawned by human relations theories that identified social 

interaction as a potent motivator and stimulus for innovation.  

Moreover, communication was effect on team innovation via clarity of 

objectives.  This would explain that the communicative activities are so crucial to new 

ideas implementation become operational through the clarity of the team objectives.   

If the objectives of R&D project were clear, team members would have the exactly 

information and worthwhile data for working in team which leading to more team 

innovation.   

Besides, when considering on the type and frequency of communication.  The 

result found that, most R&D projects in this study had informal communication by 

telephone calls and unplanned face-to-face discussions.  Moreover, team members had 

communication by project team meetings, written letters/memos or report making a 

formal appointment among team members. Conversely, R&D projects rarely 

communication via e-mail and fax.  In addition, R&D projects had communication 

more than seven times per month mostly.   
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5.2.9 The effect of cohesion on team innovation.  

The analytical found that cohesion variable had direct effect on team 

innovation variable with 0.28, at the 0.05 level of significant.  It was supported the 

hypothesis 9, which expected that cohesion has positive direct effect on team 

innovation. This result meant that team with more cohesion had more team innovation. 

This research result consistent with several studies as follows:  Mullen and 

Copper (1994: 210) report that it is chiefly the commitment to the task (as an indicator 

of cohesion) that shows a significant impact on team innovation.  Secord and Backman 

(19364 cited by Treadwell, et al., 2001: 4) stated that members of highly cohesive 

groups mutually accept each other’s ideas, contribute equally to problem solving, and 

are not likely to be adversely affected by the power and status structures within the 

group.  Pelz and Andrews (1976 cited by Keller, 1986: 716) found that the relationship 

between team cohesion could generate an intellectual competitiveness. Rubenstein 

(1975 cited by Keller, 1986: 716) found cohesion scientific workgroup to be more 

likely to build innovations than non-cohesive teams.  Keller (1986: 716) found that 

team cohesiveness was the best predictor of variable that significantly correlated with 

innovation of teams. Additional, West and Wallace (1991: 303) found that there was 

significant positive relationship between innovativeness and the team cohesiveness 

and participation in decision making.  Griffith and Mullens (1972 cited by Keller, 

1986: 716) examined teams of researchers that had made major changes in their 

particular fields of science and found that they have high levels of cohesive bonds 

needed advance revolutionary changes in their works. Dailey (1978:1579) found that 

team cohesion is the most significant predictor explaining 30 percent of the variance 

of team innovation.  Mostafa (2005: 25) found that the innovation can result in strong  

group cohesiveness.      

This result suggested that cohesion usually has effects on team behavior and 

functioning. The high innovative team can hardly be achieved without an adequate 

level of cohesion.  If team members lack sense of togetherness and belonging, if there 

is little desire to keep the team going, then intensive collaboration seems unlikely.  

This study ensured that R&D project which team members have the feel that it was 

important to be part of the project, feel proud to be part of the team, strongly attached 

to the project, fully integrates in the team, sticking together, and feel responsible for 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATION 

  

In this chapter, the researcher was summarized the overall view, contribution 

of the study, and future research directions as follows:   

6.1 The overall view  

6.1.1 The objectives of this study are: 

6.1.1.1 To study the level of team innovation of R&D projects in 

Thailand. 

6.1.1.2 To study the factors affecting on team innovation of R&D 

projects in Thailand.  

6.1.2 The research methodology 

The research design of this study was cross-sectional survey research. Unit of 

analysis was team.  The research methodology of this study as follows:  

6.1.2.1 Population and sample 

The population in this study was research and development (R&D) 

projects funded in 2000-2005 by four research organizations such as: the National 

Scientific and Technological Development Agency (NSTDA), National Research 

Council of Thailand (NRCT), Thailand Research Fund (TRF) and Thailand Institute of 

Scientific and Technological Research (TISTR).  There were total numbers of R&D 

projects equal to 9,000 projects.  The researcher used the proportional stratify 

sampling method selected the R&D projects to be the sample.  There were total 

numbers of the sample respondents 677 participants comprised 312 teams.   
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6.1.2.2 Research instrument 

The data collection instruments of this study was questionnaire 

modified from variables related educational concepts, theories and researches 

concerning with the research project team innovation.  The questionnaire was 

composed of two sections:  

Section 1 of the questionnaire dealt with general biographical details 

of team members, including age, educational level, position, average of team 

experience (years), team size and disciplinary of the project. 

Section 2 of the questionnaire gathered information about each team 

member’s opinion on the whole team innovation, roles of team leader, clarity of 

objectives, team participation, task orientation, support for innovation, communication 

and cohesion.  

The researcher tested the validity of questionnaire using: the scholars 

and the advisors for content validity and confirmatory factor analysis (CFA) for 

construct validity.  Moreover, the researcher used Cronbrach’s coefficient alpha for 

reliability.  

6.1.2.3 Data collection  

The data were collected by handed out the questionnaires to the 

manager of research project teams or to a contact person for distribution in each team 

and send the questionnaires via mail to the samples stayed in the remote area. Each 

team members then completes the questionaire alone and returned it to the researcher.   

6.1.2.4 Data analysis 

The hypotheses identified the team as the unit of analysis. In this 

study the score collected by each team member were aggregated from a mean score 

that describes the team’s level of team innovation, team experience, roles of team 

leaders, clarity of team objective, paticipation, task orientation, support for innovation, 

communication, cohesion. The statistical analysis for descriptive was analyzed by 

Statistical Package for Social Science for windows (SPSS) and Structural Equation 

Model (SEM) was analyzed by LISREL 8.3 program.   
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6.1.3 Results 

The results were found as follows:  

6.1.3.1 Team innovation level 

The study found that the R&D projects had rather high level of team 

innovation in three aspects including: the intentional to doing new things; the ability of 

team to generate ideas; and the ability of team to work with generated ideas to develop 

new or improved products, technologies, service, or work processes. 

 The intentional to do new things aspect related to team innovation is 

stimulated most when working on a team; team members are stimulated each other to 

think and behave novel ways; team members are willing to use the new research 

method; team members are willing to see other members doing new things and 

generated idea.    

The ability of team to generate ideas aspect related to team members 

were suggested new idea and doing new things; team members were suggested new 

research method; and team able to introduce new knowledge.   

The ability of team to work with generated ideas to develop new or 

improved products, technologies, service, or work processes aspect related to team 

members were trying to promote new idea to be implemented; team has the way to 

bring team’s new idea to developed new thing; and team’s new idea can developed to 

new technology.    

6.1.3.2 Factors affecting team innovation 

The Model of Team innovation that used in this research, structural 

equation model (SEM), composed three team input factors as the exogenous variables 

such as: experience; team size; and roles of team leader, and seven team process 

factors as the endogenous variables such as: clarity of objectives; participation; task 

orientation; support for innovation; communication; and cohesion.  The results 

presented that the initial model was not related with the empirical data, they should be 

adjusted.   Thus, the researcher adjusted this model for the most perfectly. The final 

model showed that   chi-square value was equal to 16.82, with 13 degree of freedom, 

and a P-value equal to 0.21 (more than .01).  The root-mean-square error of 
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approximation (RMSEA) was equal to 0.031, the acceptable level for this measure of 

fit, RMSEA<.05.  Finally, the goodness-of-fit index (GFI) was 0.99 for the initial 

model which was at an acceptable level for this measure of fit (criterion GFI>.95).  

These values indicated an acceptable level of fit, and the final model could be good 

described these set of empirical data. In addition, this final model could be described 

the covariance of team innovation from the 68 percentage in the initial model to 69 

percentage in the final model.   

6.1.3.3 The path coefficient in the final model 

This study considered each variable by total effect, direct effect and 

indirect effect of causal variables which affect on team innovation as follows:    

The total effects of causal variables affecting on team innovation, the 

results showed that experience had the most affect on team innovation, with total 

effect equal to 0.50, secondary roles of team leader, task orientation, team size, 

cohesion, communication, clarity of objectives, and support for innovation had affect 

on team innovation with total effect equal to 0.40, 0.36, 0.32, 0.28, 0.24, 0.18, and 

0.15 respectively, at the 0.05 level of significant.  On the other hand, participation has 

total effect on team innovation equal to -0.06, at the 0.05 level of significant.   

The direct effect in the final model, the results showed that 

experience had the most effect on team innovation with direct effect equal to 0.48, 

secondary team size, cohesion, participation, clarity of objectives, communication, 

task orientation, and support for innovation had direct affect on team innovation equal 

to 0.28, 0.28, -0.21, 0.18, 0.18, 0.17, and 0.15 respectively at the 0.05 level of 

significant.   

Finally, indirect effect of exogenous on endogenous variables, the 

results showed that roles of team leader had the most affect on team innovation with 

indirect effect equal to 0.40, second task orientation,  participation, communication, 

team size, and experience had indirect effect on team innovation  equal to 0.19, 0.15, 

0.06, 0.06, and 0.02 respectively.  

In conclusion, team innovation model in this study indicated that 

experience had the most total effect on team innovation equal to 0.50 divided to direct 

effect equal to 0.48 and indirect effect equal to 0.02 via clarity of objectives.  
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Secondary, roles of team leader had indirect effect on team innovation equal to 0.40, 

via clarity of objectives, participation, task orientation, support for innovation, 

communication, and cohesion.  Conversely, participation had the less effect on team 

innovation with total effect equal to -0.06 divided to direct effect equal to -0.21 and 

indirect effect equal to 0.15.   

These results ensured that team input factors as exogenous variables 

such as experience and team size had effect on team innovation directly and indirectly 

via team process factors, and roles of team leader had only indirect effect on team 

innovation via team process factors.  Team process factors such as: clarity of 

objectives; participation; task orientation; support for innovation; communication; and 

cohesion as endogenous variables had effect on team innovation directly.    

6.2 Contribution of the study 

6.2.1 Theoretical contribution 

This study expands the body of knowledge and provides more 

understanding about the team innovation of R&D projects in Thailand. This research 

should support the body of knowledge of the team innovation, to clarity knowledge 

and understanding of the team innovation as:  

6.2.1.1 To provide the empirical data regarding the measurement of 

team innovation in the social science aspect. 

6.2.1.2 To describe the team innovation within Thai culture context; 

and to limit the variables that suitable for the characteristic of R&D project, that can 

define the variables affecting on team innovation. 

6.2.1.3 To describe the phenomenon of team innovation of R&D 

projects, specifically in the areas of R&D project, team development, and team 

innovation.  The study also contributed to the body of research based or empirical 

knowledge of R&D teams in the R&D organization or high technology organization 

by attempting to identify the critical factors affecting their team innovation.  

6.2.1.4 This study described a model of team innovation 

implementation that treats the phenomena as if they were simply dependent variables 
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in a precise in social science.  Team innovation model implied reciprocal the effect of 

team input factors and team process factors on team innovation. This is important for 

enable the development of more appropriate systems for selecting and developing 

team input and team process leading to more team innovation.   

6.2.2 Managerial and policy contribution 

This study presented that there are various factors that effected on team 

innovation by statistical significantly.  In the organizational settings where the intent is 

to encourage teams to be innovative, there are clear practical recommendations that 

can be derived from the results in this study as follows:  

6.2.2.1 Practitioners of team working, managers, executives, 

educators and team leaders can utilize this research result to refine their own 

contributes to teams. Some of the ways they can contribute are to consider the team 

innovation building, that important to the research successfully and the country 

competitive advantage respectively.   

6.2.2.2  The results of the study provided information to directors and 

managers in the R&D organizations to make decisions as to the establishment of team 

innovation in R&D projects. 

6.2.2.3 Team leaders of R&D projects and human resources and 

organizational development specialists who support R&D teams or structures will 

benefit from the information on how to facilitate team innovation and provide the best 

support innovative team efforts.   

6.2.2.4 Research and Development teams are good team to promote 

team work processes.  The results of this research show that most R&D projects have 

the rather high level of team innovation.  The team input and team processes factors 

affecting on team innovation. R&D teams may be especially well suited for the use of 

team work.  The tasks in these teams require interdependent work, so team work is 

necessary.    

6.2.2.5  The team should be given time during the early stage of R&D 

team innovation process, in a team work environment, to generate creative ideas for 
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APPENDIX A 
QUESTIONNAIRE 

แบบสอบถามสําหรับหัวหนาโครงการวิจัยหรือนักวิจัย  
เร่ือง ปจจัยท่ีมีอิทธิพลตอนวัตกรรมของทีมโครงการวิจัยและพัฒนาในประเทศไทย 

 
  

โปรดใชขอมูลของโครงการวิจัยและพัฒนาที่ปดโครงการไปแลวไมเกิน 2 ป 
 หากทานเขารวมหลายโครงการใหเลือกตอบขอมูลของโครงการที่ปดเปนโครงการสุดทาย 
 
ตอนที่  1 คําถามเกี่ยวกับขอมูลสวนบุคคลของผูตอบและของทีม 
คําชี้แจง :   กรุณาทําเครื่องหมาย    หรือเติมคําในชองวางที่ตรงกับความเปนจริงของทาน  และ 
ของโครงการวิจัยและพัฒนาที่ทานเขารวมเปนสมาชิกโครงการหรือเปนหัวหนาโครงการ   
1.  ทานอายุ................................................ป   
2.  วุฒิการศึกษาสูงสุดหรือเทียบเทา  

 ปริญญาตรี        ปริญญาโท         ปริญญาเอก     
3. ทานทํางานวิจัยและพัฒนามาแลวจํานวน...............................................................โครงการ 
4.  ระยะเวลาทานเริ่มทําวิจัยโครงการแรกจนถึงปจจุบัน.............................................ป   
5.  ในโครงการวิจัยนี้ทานเปน     หัวหนาโครงการ     นักวิจัย 
6.  จํานวนสมาชิกในโครงการวิจัยนี้รวมทั้งหัวหนาทีม.................................................คน  
7.  ระยะเวลาของโครงการ.........................................ป.................................................เดือน   
8.  งบประมาณของโครงการวิจัยและพัฒนานี้................................................................บาท 
9.  คาตอบแทนที่ทานไดรับจากการทําโครงการวิจัยนี้เปนเงิน........................................บาท  
     (ไมรวมเงินเดือนประจํา) 
  
10.  สาขาวิชาที่ทําการวิจัย.................................................................................................................. 
 
11. ช่ือโครงการวิจัย............................................................................................................................ 
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ตอนที่  2   คําถามความคิดเห็นเกี่ยวกับการทํางานในทีมโครงการวิจัย 
คําชี้แจง  :   กรุณาทําเครื่องหมาย   ลงใน    ที่ตรงกับความเปนจริง สําหรับทีมโครงการวิจัยที่
ทานเปนหัวหนาทีมหรือเปนสมาชิกในทีม 
2.1  นวัตกรรมของทีม 

 1 2 3 4 5 
 
คําถาม :  ทานเหน็ดวยกับขอความตอไปนี้มากนอยเพียงใด 

ไม
เห็น

ดว
ยอ
ยาง

ยิ่ง 

ไม
เห็น

ด ว
ย   

ไม
ม ีค

วาม
เห็น

 

เห็น
ดว

ย   
 

เห็น
ดว

ยอ
ยาง

ยิ่ง  

1.   สมาชิกในทีมไดรับการกระตุนความคิดจากสมาชิกคนอื่นๆ 
ในทีมอยูเสมอในขณะที่ทํางานในทีม 

     

2.   สมาชิกในทีมกระตุนสมาชิกคนอื่นๆ ในทีมใหคิดและปฏิบัติ   
ส่ิงใหมๆ 

     

3.   สมาชิกในทีมยินดีที่จะใชเทคนิคใหมในการวิจัย      
4.   สมาชิกยินดีที่มีเพื่อนรวมทีมคิดและทําในสิ่งใหมๆ         
 5.  สมาชิกในทีมสวนใหญเปนผูริเร่ิมความคิดและปฏิบัติส่ิงใหม      
6.   สมาชิกในทีมสามารถเสนอวิธีการทํางานแบบใหมๆ ในการ

ทําวิจัยได 
     

7.  ทีมสามารถสรางองคความรูใหมได      
8.  สมาชิกในทีมชวยผลักดันใหความคิดใหมๆ ของทีมนั้นนําไป

สูการปฏิบัติได 
     

9.  ทีมมีวิธีในการนําความคิดใหมๆ จากสมาชิกทีมไปสูการ
ปฏิบัติ 

     

10. ความคิดใหมของทีมสามารถนําไปสูการใชเทคโนโลยีใหมๆ  
ในการทํางาน 
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2.2 ความคิดเห็นที่มีตอบทบาทของหัวหนาทีม 
 1 2 3 4 5 
คําถามสําหรับนักวิจัย : หัวหนาทีมวิจัยของทานปฏิบัติบทบาทดานตอไปนี้ 
                                    ไดดมีากนอยเพียงใด  
คําถามสําหรับหัวหนาโครงการวิจัย  :  ทานคิดวาทานไดปฏิบัติบทบาท 
                                   ตอไปนี้ไดดีมากนอยเพียงใด    ทํา

ได
ไม

ดี
 

 
 ทํา

ได
ดีเล

็กน
อย

 

 ทํา
ได
ดีป

าน
กล

าง 
ทํา
ได
ดีม

าก
  

 ทํา
ได
ดีม

าก
ที่ส

ุด 

1.  แนะนําวิธีการแกปญหาในการทํางานของทีม      
2.  สรางความคิดใหมๆ ใหแกทีม      
3.  ประเมินปญหาและความเปนไปไดในกระบวนการทําวิจัย      
4.  ใหคําปรึกษาดานเทคนิคแกทีม      
5.  กําหนดเปาหมายของทีม      
6. วางแผนเชิงกลยุทธ สําหรับโครงการวิจัยและพัฒนา      
7. กําหนดตารางเวลาการทํางานของทีม      
8. วางแผนดานทรัพยากรของทีม      
9. แบงงานแกสมาชิกทีม      
10. ควบคุมและประเมินตลอดกระบวนการของโครงการวิจัย      
11. ชวยแกปญหาความขัดแยงในทีม      
12. สรางความสามัคคีกลมเกลียวใหเกิดขึ้นในทีม      
13. สรางบรรยากาศการทํางานเปนทีม      
14. คํานึงถึงผูรวมทีมงานเปนหลัก      
15. ใหอํานาจแกสมาชิกทีมในการทํางานวิจัย      
16. เปนผูกลาเผชิญกับความเสี่ยงในการทํางาน      
17. วางรูปแบบในการทํางานวิจัยของทีม      
18. จัดหาทรัพยากรและการสนับสนุนดานอื่น  ๆสําหรับโครงการวิจัย      
19. สรางการยอมรับจากผูที่อยูภายนอกทีม      
20. ติดตอกับแหลงขอมูลขาวสารภายนอกทีม      
21. คัดสรรขอมูลขาวสารที่เกี่ยวของกับการทําวิจัยและพัฒนา      
22. แปลความหมายหรือตีความขอมูลขาวสารที่เกี่ยวของกับการทําวิจัย  พัฒนา      
23. เผยแพรเทคโนโลยีและขอมูลขาวสารการวิจัยของโครงการแกภาย

นอกทีม 
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2.4       วัตถุประสงคของทีมวิจัย 

 1 2 3 4 5 
คําถาม : ทีมของทานมีส่ิงเหลานี้มากนอยเพียงใด 
  มีน

อย
ที่ส

ุด  
  

มีน
อย

    

มีป
าน
กล

าง 
  

มีม
าก

     

มีม
าก
ที่ส

ุด 

1.  ความชัดเจนของวัตถุประสงคและเปาหมายของการวิจัย  
 

     

2. ทีมวิจัยมีความเขาใจในวัตถุประสงคและเปาหมายของการวิจัย      
3. คุณคาหรือความสําคัญของงานวิจัยนี้   หากผลการวิจัยเปนไปตาม
วัตถุประสงค หรือเปาหมาย 

     

4. สมาชิกในทีมมีความยึดมั่น ที่จะดําเนินการตามวัตถุประสงค  
หรือเปาหมายของการวิจัยนี้ 

     

 
 
2.4     การมีสวนรวมภายในทีม 

 1 2 3 4 5 
 
คําถาม :  ทานเห็นดวยกับขอความตอไปนี้มากนอยเพียงใด 

ไม
เห็น

ดว
ยอ
ยาง

ยิ่ง 
   

ไม
เห็น

ดว
ย   

  

ไม
มีค

วาม
เห็น

    

เห็น
ดว

ย   
     

 

เห็น
ดว

ยอ
ยาง

ยิ่ง 
1.  สมาชิกแตละคนของทีมมีความรูสึกวาเขาใจและไดรับการยอม
รับจากผูอ่ืน 

     

2.  มีการรับฟงความคิดเห็นของผูอ่ืนในการทํางานของทีม     
     แมวาจะเปนความเห็น  เพียงสวนนอย 

     

3.   สมาชิกในทีมมีความรูสึก “รวมมือรวมใจ”  ในการทํางาน      
4.  มีทั้งการใหและการรับในการทํางานของทีมวิจัย      
5.  สมาชิกในทีมนี้มีการแบงปนขอมูลขาวสารเกี่ยวกับการทําวิจัยแก

กันอยางเพียงพอ 
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2.5   การมุงงานของทีม 

 1 2 3 4 5 
 
คําถาม: ทีมวิจัยของทานมีส่ิงตอไปนี้มากนอยเพียงใด  

มีน
อย
ที่ส

ุด 

มีน
อย

 

มีป
าน
กล

าง 

มีม
าก

 

มีม
าก
ที่ส

ุด 

1.  สมาชิกในทีมเสนอความคิดที่เปนประโยชนเพื่อชวยใหสมาชิก
ในทีมสามารถทํางานไดอยางดีที่สุด 

     

2.  สมาชิกของทีมแลกเปลี่ยนความคิดเห็นซึ่งกันและกันเพื่อใหได
รับผลลัพธของงานที่ดีที่สุด 

     

3.  ทานและเพื่อนรวมทีมมีการติดตามและประเมินซึ่งกันและกัน
เพื่อรักษาระดับมาตรฐานของงาน 

     

4.  สมาชิกของทีมตั้งคําถามเกี่ยวกับสิ่งที่ทีมกําลังทําอยูเสมอเพื่อที่
จะปรับปรุงงานของทีมใหดีขึ้น 

     

5.  สมาชิกของทีมประเมินจุดออนเพื่อปรับปรุงงาน 
 

     

 
 
2.6     การสนับสนุนนวัตกรรม 
 1 2 3 4 5 
 
คําถาม:  ทานเห็นดวยกับขอความตอไปนี้มากนอยเพียงใด 

ไม
เห็น

ดว
ยอ
ยาง

ยิ่ง 

ไม
เห็น

ดว
ย   

ไม
มีค

วาม
เห็น

 

เห็น
ดว

ย 

เห็น
ดว

ยอ
ยาง

ยิ่ง 

1. สมาชิกของทีมจัดหาวัสดุ อุปกรณที่ใชในการทําวิจัยและ
พัฒนาอยางเพียงพอ 

     

2. สมาชิกของทีมแบงปนวัสดุ อุปกรณเพื่อใชในการสรางความ
คิดใหม อยางทั่วถึงและเปนธรรม 

     

3. ทีมใหเวลาสําหรับสมาชิกทีมในการพัฒนาความคิดใหมอยางเพียงพอ      
4.สมาชิกของทีมใหความรวมมือในการชวยพัฒนาและประยุกต
ใชความคิดใหมเปนอยางดี 
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2.7  การติดตอส่ือสาร 

  1 2 3 4 5 
คําถาม: ในทีมนี้สมาชิกทีมมีการติดตอส่ือสารระหวางกันโดย

ชองทาง ตอไปนี้ บอยครั้งพียงใด 

มีน
อย
ที่ส

ุด 

มีน
อย

 

มีป
าน
กล

าง

มีม
าก

 

มีม
าก
ที่ส

ุด 

1.  การนัดหมายประชุมโครงการ      
2. เขียนจดหมาย หรือ บันทึกขอความ      
3. การสงโทรสาร (Fax)      
4. โทรศัพท      
5. การสง e-mail      
6.  การคุยกันอยางไมเปนทางการ เชน ในหองอาหาร       
คําถาม : สมาชิกในทีมสวนใหญมีการติดตอส่ือสารกันบอยครั้งแคไหน   

      1  ครั้ง/เดือน หรือนอยกวา 
  2-3 คร้ัง/เดือน 
 4-5  คร้ัง/เดือน 
 6-7 ครั้ง/เดือน 
 มากกวา 7 คร้ัง/เดือน 

  1 2 3 4 5 
คําถาม :    ทีมของทานมีการติดตอส่ือสารกันดวยเหตุผลตอไปนี้

มีน
อย
ที่ส

ุด 
 มีน

อย
 

มีป
าน
กล

าง 

มีม
าก

 

มีม
าก
ที่ส

ุด 

1. แกปญหาเกี่ยวกับการดําเนินงานของโครงการวิจัย เชน        
การปรับตารางการทํางาน ฯลฯ 

     

2. แกปญหาความขัดแยงของสมาชิกในทีม      
3. ติดตามความกาวหนาของโครงการ      
4. เพื่อใหไดขอมูลขาวสารที่เกี่ยวของกับการดําเนินโครงการวิจัย      
5. เพื่อมอบหมายงานแกสมาชิกคนอื่นๆ      
6. เพื่อใหสมาชิกทีมสะทอนกลับเกี่ยวกับประสิทธิภาพการ

ทํางานของทีม 
     

7. เพื่อไตถามสารทุกขสุขดิบของสมาชิกคนอื่นๆ      
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2.8  ความกลมเกลียวในทีม  

 1 2 3 4 5 
 
คําถาม:  ทานเห็นดวยกับขอความตอไปนี้มากนอยเพียงใด 
 

ไม
เห็น

ดว
ยอ
ยาง

ยิ่ง 

ไม
เห็น

ดว
ย   

ไม
มีค

วาม
คิด

เห็น
    

เห็น
ดว

ย   
     

     
     

     
 

เห็น
ดว

ยอ
ยาง

ยิ่ง 

1.  สมาชิกของทีมคิดวาเปนสิ่งสําคัญที่ไดเปนสวนหนึ่งของโครง
การนี้ 

     

2.  สมาชิกของทีมรูสึกภาคภูมิใจที่ไดเปนสวนหนึ่งของทีมนี้      
3. สมาชิกของทีมมีความผูกพันที่เหนียวแนน ตอการทํางานใน

โครงการนี้ 
     

4.  สมาชิกสวนใหญของทีมเขารวมทํางานในทีมอยางเต็มที่      
5.  สมาชิกของทีมมีความยึดเหนี่ยวซ่ึงกันและกัน      
6.  สมาชิกของทีมรูสึกวาอยากทํางานในทีมจนเสร็จสิ้นโครงการ      

 

 
  

 
ขอบพระคุณเปนอยางสูง  
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APPENDIX B 

LISREL command for the data analysis  

Model of Team Innovation: The final model 
observed variables: inno expyear memb size lead obj partici task support commu cohes 
correlation matrix: 
 1.000  
 .537 1.000  
 .116 .153 1.000  
 .326 .082 .802 1.000  
 .355 -.052 .049 -.043 1.000  
 .509 .095 .105 .091 .426 1.000 
 .379 .075 .141 .135 .321 .522 1.000  
 .358 -.039 .032 .014 .664 .479 .510 1.000  
 .433 .019 -.022 .021 .320 .481 .508 .451 1.000 
 .466 -.010 .217 .144 .517 .563 .434 .575 .366 1.000  
 .525 .095 .024 -.045 .454 .460 .616 .488 .511 .552 1.000 
sample size: 312 
Paths: 
expyear -> inno obj  
size -> partici commu inno 
lead -> obj partici task support cohes 
support commu cohes obj task partici -> inno 
partici -> cohes 
task -> commu 
commu -> obj 
options: me=ml ad=off 
End of Problem 
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