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ABSTRACT 

As many concerns revolve around creating and sustaining a multidisciplinary 

research team, studying team interactions will help in identifying possible solutions 

for overcoming disciplinary and other barriers.  The conceptual framework that was 

used to frame this study was based on three conceptual models to provide a foundation 

of past and current multidisciplinary research collaborations, so that empirical links 

can be identified and disseminated to create more cohesive and progressive 

approaches for multidisciplinary research work in higher education institutions.  

The purpose of this non-experimental quantitative study was to examine the 

perceptions of researchers who participate on multidisciplinary research teams of how 

their teams function.  Of specific foci were what are the characteristics of 

multidisciplinary research teams, what tools they use to help facilitate and support 

team success, what barriers they face that affects their success, and if there was 

statistically significant differences based on gender and discipline of interactions and 

barriers.  With such a large number of research teams collaborating in cross-

disciplinary research, it is imperative to understand the inner workings of these teams.  

Various researchers have expressed that more research on multi-, inter-, and 

transdisciplinary research teams is needed to better develop and select methodologies 

for extensive and broad problems.  The results of this study can be used to contribute 

to and expand on the existing limited literature regarding strategies for building, 

supporting, and sustaining multidisciplinary research interactions.   

The participants for this study were 65 individuals who work with 

multidisciplinary research teams and include multidisciplinary team members, faculty, 
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and staff. Only participants who indicated employment at higher education institutions 

in the U.S. were asked to participate in this study. The membership list of the National 

Organization for Research Development Professionals (NORDP) was utilized. A 

researcher-developed web-based 18 question survey instrument was used to collect the 

data for this study to address the four research questions.  Data was analyzed with 

SPSS 20.0 and descriptive and inferential statistics were used to answer the four 

research questions. 

The findings of the study indicate that the characteristics of members of  

multidisciplinary research teams based on the participants in this study are doctoral or 

terminal-degreed, non-Hispanic White females, who work within a four-year public 

higher education institution.  The participants were mainly between the ages of 36-54. 

In addition, the participants identified that a majority of them did not utilize tools such 

as mapping, online research development tools, or attend training/conferences to help 

with team success. A majority did identify that internal seed funding from their 

institution was a tool that they used.  The participants acknowledged that there were 

several barriers that created challenges to multidisciplinary research team success 

including teams waiting until the last minute to complete work, negative interactions 

among team members, lack of use of team interventions, and a lack of support from 

administration. The final finding of this study indicated that there was no statistically 

significant differences based on gender and discipline and team interactions and 

barriers faced. 

The findings of this study lead to several implications for higher education. 

The first is that the diversity of the members on multidisciplinary research teams is 
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important to the success of the outcomes of these teams, as a lack of diversity can lead 

to narrow-minded solutions to large scale problems. A second implication is the 

failure to invest in and educate faculty and staff on tools that have shown to help 

multidisciplinary research teams be successful can lead to unsuccessful research 

experiences and dissatisfaction of these key people in participating in future research 

teams. The final implication is that a lack of administrative support, specifically in the 

areas of resources, can lead to a difficult atmosphere in which to collaborate on large 

multidisciplinary projects. 

There are three recommendations provided to address the findings of this 

study. The first is that institutions should put forth the effort to put together diverse, 

multidisciplinary research teams that are diverse in gender, ethnicity, as well as 

discipline. The second recommendation is that universities need to invest in the tools 

that have been shown to be effective in helping multidisciplinary teams find success 

and lead to meaningful work. The final recommendation is that higher education 

institutions must work to remove barriers within the institution that prevents 

multidisciplinary research team success. 
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CHAPTER 1 

INTRODUCTION 

“Because knowledge arises within social contexts and in multiple forms, the key to 

increasing knowledge lies in the effort to extend one’s limited perspective” (Bartlett, 

1990, p.881). 

  

Higher education, from the inception of Harvard in 1636, has established 

traditions that have evolved into a myriad of concrete methods of operation (Lucas, 

1996).  These traditions are rooted in the establishment of university organization, 

originally slated to provide a structure for direct and clear procedures (Meyer & Rowan, 

1977).  As traditions provide structure, likewise procedures are responsible for framing 

faculty expectations such as research agendas, teaching philosophies, tenure processes, 

and other applicable mechanisms (Newhouse & Spring, 2010).  Though procedures 

provide support and a roadmap for faculty, procedures also restrict cross-disciplinary 

interactions. The notion of separating colleges, departments, and areas creates boundaries 

modernly referred to as silos (Young & Harral, 2013).  Silos reinforce narrow fields of 

scope, which then encourage singular disciplinary work within higher education 

institutions (Newhouse & Spring, 2010; Stock & Burton, 2011) and create difficulties for 

multidisciplinary research teams.  

Disciplines are used for frames of reference, methodological approaches, 

theoretical bases, topics, and technologies, all of which limit interaction and exploration 

into broader issues by faculty (Stock & Burton, 2011).  These frames of reference are 

expanding though, as multidisciplinary research teams are utilizing numerous disciplines 

to solve more extensive problems (Wuchty, Jones, & Uzzi, 2007). For the purpose of this 
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study, multidisciplinary research teams are defined as a team composed of or combining 

several usually separate branches of learning or field expertise, though the approach is 

discipline specific (Trewhella, 2009). Further, multidisciplinary research has become an 

increasingly preferred method for exploring expansive societal issues, which one silo 

cannot explore in a singular fashion (Disis & Slattery, 2010).  As multidisciplinary 

research is providing a preferred approach for researchers, understanding 

multidisciplinary collaborations through conceptual models is critical to fully appreciate 

the interconnectedness of intellectual and interpersonal dimensions (The Oxford 

Handbook of Interdisciplinarity, 2010).   

Over the past 50 years, team research has shown to be a more sought after and 

productive approach to conducting research in higher education institutions (Blackwell, 

1955; Wuchty et al., 2007).  This trend has intrigued many faculty to examine the 

productivity levels and successes of team-based approaches, specifically multi, inter, and 

transdisciplinary teams.  Though much research has been conducted by Pennington 

(2010A, 2010B, 2011A, 2011B) on creating and sustaining successful multidisciplinary 

research teams in higher education institutions, there are gaps in the knowledge base 

related to fully understanding how to successfully implement these teams.  This 

exploration of studying multidisciplinary research teams, notably referred to as the 

Science of Team Science (SciTS or SoTS), has progressively become a more popular 

theme at higher education and medical institutions in hopes of perfecting 

multidisciplinary research of multi-, inter- and transdisciplinary research teams (Falk‐

Krzesinski, 2010).  Specifically, the SoTS seeks to understand and enhance collaborative 
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processes and outcomes (Stokols, Hall, Taylor, & Moser, 2008).  Disis and Slattery 

(2010) support that the team science approach is critical to solving expansive issues as 

many of society’s dynamic and profound problems require organization and focus across 

multiple disciplines and schools of thought.  

Statement of the Problem 

Multidisciplinary research teams typically consist of diverse disciplines, 

personalities, levels of intelligence, management styles, experience, and methods for 

problem solving (Amey & Brown, 2004; Amey, Brown, & Sandmann, 2002; Disis & 

Slattery, 2010; Pennington, 2010B).  The diversity of multidisciplinary teams often leads 

to team compositions that either innately possess interpersonal components or intellectual 

dimensions (The Oxford Handbook of Interdisciplinarity, 2010).  For the purpose of this 

study, interpersonal is defined as agreeableness, which is specifically attributed to warm, 

friendly, communicative, trusting, helpful and tolerant; and extraversion capabilities 

which are determined by an individual’s social, enthusiastic, energetic, and optimistic 

capacity (Barrick, Stewart, Neubert, & Mount, 1998). Thus, teams that excel in 

communicative, compassionate, and constructive team interactions are not always 

capable of connective thinking that results from a higher level of intellectual dimensions 

(Roosevelt, 2011; Wuchty, Jones, & Uzzi, 2007).  Connective thinking is defined as the 

ability to think across topics and subjects and is inherently broader and bigger in scope 

(Roosevelt, 2011). Additionally, intellectual dimensions are defined as knowledge-based 

assets that are utilized as a resource for creating ideas, techniques, and methodologies for 

discovery (Fong, 2003).  Consequently, teams of higher intellectual capacity often lack 
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critical interpersonal skills that are essential to team success (Casner-Lotto & Barrington, 

2006).  

The lacking interpersonal skills are often identified as communication, 

organization, and disciplinary chauvinism in multidisciplinary research teams (Disis & 

Slattery, 2010; Jackson, May, & Whitney, 1994; Jeffrey, 2003; Pennington, 2011A, 

2011B; Younglove-Webb, Thurow, Abdalla, & Gray, 1999).  According to the 

Northwestern University Clinical and Translational Sciences Institute (2012), as these 

concerns revolve around creating and sustaining a multidisciplinary research team, 

studying team interactions will identify possible solutions for overcoming higher 

education disciplinary boundaries and other barriers.   

Though multidisciplinary research collaborations can be dated back more than 60 

years, studying these teams is a new development. In fact, the whole concept that there 

would be a science to formulating a multidisciplinary research team is still rather new 

(Falk-Krzesinski, 2011). There is limited research that has been conducted on defining 

and explaining multidisciplinary team interactions (e.g. Disis & Slattery, 2010; Jackson, 

May, & Whitney, 1994; Jeffrey, 2003; Pennington, 2010A; 2010B; 2011A; 2011B; 

Roosevelt, 2011; The Oxford Handbook of Interdisciplinarity, 2010; Wuchty, Jones, & 

Uzzi, 2007; Younglove-Webb, Thurow, Abdalla, & Gray, 1999), which is needed to 

establish a foundation for creating more successful teams.  In addition, the majority of 

research has been produced over the past decade (Falk-Krzesinski et al., 2011).  

The review of the literature for this study on the composition of multidisciplinary 

research teams indicates that most work regarding team makeup has been conducted in 
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the healthcare field (e.g., Hall et al., 2008; Holmes et al., 2008; The Oxford Handbook of 

Interdisciplinarity, 2010; Warnecke et al. 2008). As multidisciplinary components are 

necessary in the medical field, understanding personalities and professional input is 

critical to the development and growth of the team (Borrill, West, Shapiro, & Rees, 

2000). Even outside of the need to understand terminology and language regarding 

others’ disciplines, there is an underlying issue that has yet to be explored regarding the 

actual science behind why the team is successful or unsuccessful.  

Another concern regarding the need for this research in the SoTS field is the lack 

of support for new team science collaborations. As noted by Hall et al. (2008), recently 

formed multidisciplinary research teams depend on support and relationship building to 

produce team readiness. Analysis on team readiness paired with support of trainings and 

modules for multidisciplinary teams is needed (The Oxford Handbook of 

Interdisciplinarity, 2010; Pennington, 2011B). These strategies have the potential to build 

greater capacity for team science initiatives (Stokols et al., 2008).    

There are three fundamental areas of concern that have been identified regarding 

multidisciplinary research teams (The Oxford Handbook of Interdisciplinarity, 2010). 

First, exploring multidisciplinary research team composition is necessary to prepare 

guidelines for team preparation, facilitation, and interventions. Second, while some 

aspects of team composition have been studied, specifically evaluating cross-disciplinary 

team composition through an intellectual and interpersonal lens will provide pertinent 

data and empirical evidence for team assessment and improvement. Third, because there 

has not been an empirical link established for intellectual and interpersonal dimensions, 
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cross-disciplinary research teams have had to work individually to address problems as 

they occur within the team setting. In order for multidisciplinary research teams to 

produce more successful future interactions, guidance on the previous three issues is 

needed (The Oxford Handbook of Interdisciplinarity, 2010).   

Although there is limited existing literature that studies multidisciplinary research 

team composition, the literature that does exist broadly evaluates team interactions and 

functioning (e.g., Borrill, West, Shapiro, & Rees, 2000; Pennington, 2010A; 2011A; The 

Oxford Handbook of Interdisciplinarity, 2010), and identifies the need to fully understand 

linkages between interpersonal and intellectual factors. For example, The Oxford 

Handbook of Interdisciplinarity (2010) introduces a variety of methodological 

approaches for studying team science, specifically noting that social and academic factors 

have not been studied for an empirical link. Due to the dynamic nature and complex 

aspects of multidisciplinary research teams, it is important to find methodological 

approaches for understanding successful interactions (Pennington, 2010B). Others have 

supported this view, articulating:  

Teams need to have shared goals and values, need to understand and respect the 

competencies of other team members, [and] need to learn from other disciplines 

and respect their different views and perspectives. Individual team members may 

need to reassess exclusive claims to specialist knowledge and authority in order to 

form effective multidisciplinary teams which can provide the best possible care to 

the individual service user. (Borrill, West, Shapiro, & Rees, 2000, p. 11)  
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Thus, understanding a team’s strength and weakness regarding intellectual capacity and 

interpersonal skills will help to guide efficient collaborations. Pennington (2010A; 

2011A) has shown the process in which ideas emerge in team science, noting that these 

interactions evolve over time and through leveling of understanding different disciplines, 

as well as providing intervention and facilitation to effectively support the creative 

process during early team collaboration (Pennington, 2011B).   

Multidisciplinary research teams have limited support, facilitation, and 

understanding of their composition or teaming interactions (Pennington, 2010B; The 

Oxford Handbook of Interdisciplinarity, 2010).While some teams prove to be successful 

through research collaborations, many multidisciplinary teams have a hard time 

developing and/or maintaining success because of two main barriers that have yet to be 

studied or thoroughly discussed by their relationship:  1) social/interpersonal dimensions, 

and 2) intellectual dimensions (The Oxford Handbook of Interdisciplinarity, 2010).  

Additionally, there is a need to develop empirical links between interpersonal and 

intellectual dimensions of multidisciplinary team research so that collaborations can 

utilize a successful model for displaying best practices and research development.    

Many multidisciplinary research teams have identified barriers to include: 

communication, organization, disciplinary chauvinism, and lacking intellectual or 

interpersonal dimensions (Disis & Slattery, 2010; Jackson, May, & Whitney, 1994; 

Jeffrey, 2003; Pennington, 2011A; 2011B; Younglove-Webb et al., 1999). As a result of 

the barriers, multidisciplinary research teams are not realizing their full potential through 

effective and meaningful project development. As many concerns revolve around 
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creating and sustaining a multidisciplinary research team, studying team interactions will 

help in identifying possible solutions for overcoming disciplinary and other barriers.   

Purpose of the Study 

The purpose of this study was to examine how multidisciplinary research teams in 

higher education institutions function.  The study is needed to provide an understanding 

of current and past research that analyzes multidisciplinary work, so that empirical links 

can be identified and disseminated to create more cohesive and progressive approaches 

for multidisciplinary research work in higher education institutions. Of specific interest in 

this study was how these  teams are utilizing team facilitation or mapping to support 

interactions and research, why team interactions are positive and productive or negative 

and destructive, and what intellectual and/or interpersonal factors have multidisciplinary 

research teams experienced.  The results of this study will be used to contribute to and 

expand on the existing limited literature regarding strategies for building, supporting and 

sustaining multidisciplinary research interactions.  

Research Questions 

The research questions that guided this study are: 

1. What are the characteristics of multidisciplinary research teams within higher 

education organizations? 

2. What tools do multidisciplinary research teams use to facilitate and support 

team success? 

3. What do multidisciplinary researchers identify as barriers to producing 

meaningful and successful research through team collaborations? 
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4. Is there a statistically significant difference between the independent variables 

gender and discipline and the dependent variable interactions and barriers to 

successful multidisciplinary research teams at higher education institutions?   

Significance of the Study 

 As the government continues to cut federal agencies’ budgets for research, 

multidisciplinary research will continue to rise as a preferred method of studying 

problems (Huerta et al., 2005). This rise is attributed to the expansive and broad research 

approach that allows scientists to utilize a larger scope to identify innovative and 

transformational solutions (Brainard, 2002).  Research funding at local, state and national 

levels has been minimized, but there are still major areas such as energy, national 

security, and climate change that are dependent on multidisciplinary research (Roberts, 

2011).   

Bridging the gaps between academic disciplines to create more meaningful and 

successful cross-disciplinary interactions has been delineated as an area that needs 

improvement for sustainability and retention of team members in multidisciplinary 

collaborations in higher education organizations (Pennington, 2011B).  For the purposes 

of this study, meaningful and successful are defined as teams: 1) with a clear and 

coherent vision; 2) that have received state, federal or foundation funding; and 3) that 

have produced a publication in a peer-reviewed journal (Wilson & Pirie, 2000).  Thus, 

this study is significant as it seeks to understand fundamental gaps in teaming initiatives 

or lack of success preventing multidisciplinary research team interactions by evaluating 

interpersonal and intellectual dimensions during research interactions.   In analyzing 
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interpersonal dimensions of performance, these skills  (e.g. agreeableness, which is 

specifically attributed to warm, friendly, communicative, trusting, helpful and tolerant; 

and extraversion capabilities which are determined by an individual’s social, enthusiastic, 

energetic, and optimistic capacity) are expected to correspond with team viability and 

capability in supporting team relationships (Barrick, Stewart, Neubert, & Mount, 1998).  

Being able to identify weaknesses in areas that need improvement could provide 

solutions to unsuccessful interactions. Exploring the significance of conceptualizing and 

implementing teams that delve into a deep understanding of various layers of science 

enriches a portion of SoTS that has not been evaluated (Huerta et al., 2005).  According 

to Hall et al. (2008), multidisciplinary research teams are contingent on team readiness 

through relationship building. Adequately defining team readiness and then providing 

trainings for multidisciplinary teams is necessary to support successful interactions 

(Oxford Handbook, 2010; Pennington, 2011B). These techniques prospectively can allow 

for greater capacity in team science (Stokols et al., 2008). This capacity enhances 

multidisciplinary research team interactions, which advances science and supports 

solving broad and critical issues (Stokols et al., 2008).  

Conceptual Framework of the Study 

Hall et al. (2008), Holmes et al. (2008), and Warnecke et al. (2008) established 

conceptual frameworks to study multidisciplinary research teams that are applicable to 

guiding and supporting multidisciplinary research efforts and are utilized as the 

foundation for this study.  Each of these models suggest that a team’s success is strongly 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

11 

influenced by social and interpersonal processes (The Oxford Handbook of 

Interdisciplinarity, 2010) and this study seeks to show this linkage. 

Hall et al. (2008) utilize a model that focuses on collaborative team readiness and 

evaluation of success through capacity and production.  Holmes et al. (2008) presents a 

logic model that provides a roadmap for internal and external networking as well as 

inputs and deliverables to develop team growth and progress. Warnacke et al. (2008) 

focus on the social and biological responses produced during team interactions. 

Respectively, these models suggest that a team’s success is strongly influenced by social 

and interpersonal processes (The Oxford Handbook of Interdisciplinarity, 2010). Of 

particular importance, understanding the impacts of these factors could reduce stress, 

barriers, and additional work that are often challenges associated with teaming 

complications. The inclusion of these three separate models accounts for evaluation of: 1) 

team composition; 2) intellectual capacity and interpersonal dimensions; and 3) how 

these factors are empirically linked and influence team interactions. Further, these three 

medically-based multidisciplinary models illustrate a comprehensive approach to better 

understanding the empirical links between interpersonal and intellectual dimensions of 

cross-disciplinary research and combined, were an appropriate framework to guide this 

study. 

Assumptions of the Study 

The assumptions for this study include the following: 

1. The participants will answer the web-based survey honestly and completely.  
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2. The participants have an understanding of and experience working with 

multidisciplinary research teams.  

3. The sample of participants represents diverse disciplines in the 

multidisciplinary research team population at higher education institutions.  

Limitations to the Study 

The limitations to this study include the following: 

1. The participants are members of multidisciplinary research teams located only 

within higher education institutions. Therefore, findings may not be 

generalizable to other organizations.  

2. The researcher-developed survey utilized for data collection is cross-sectional, 

so data will be collected at one point in time. Therefore, the researcher will be 

unable to follow up with participants to determine their long-term successes or 

failures in a multidisciplinary research team setting (Fay, Borrill, Amir, 

Haward, & West, 2006).  

Delimitations to the Study 

The delimitations of the study include the following: 

1. Only participants who are employees at higher education institutions and are 

actively part of a multidisciplinary research institute or center were invited to 

participate in the study.  

2. Participants who are listed as current participants of multidisciplinary teams 

through institute and center contact information but are no longer active will 

be eliminated from this study.  
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Definitions of Terms 

Multidisciplinary, interdisciplinary, and transdisciplinary are related terms that 

will be utilized throughout this study. In order to study multidisciplinary research teams, 

it is pertinent to define these related terms that are often used interchangeably but actually 

have very specific definitions.  As this study looks more expansively at the makeup of 

teams, each of these terms are utilized in exploring collaboration diversity.  The 

definitions are provided below for clarification but are each viewed as applicable given 

its similarity in basic principle for collaboration.  

The following terms are used throughout this study and have been defined as 

follows:  

Cross-disciplinary team: a team approach that works beyond the borders of 

one’s own discipline to include: multidisciplinary, interdisciplinary and transdisciplinary 

(Dewulf, François, Pahl-Wostl, & Taillieu, 2007). 

Federal agency: A unit with administrative responsibilities that allocates funding 

for certain strategic initiatives for the United States of America (Capital Flow Analysis, 

2012).   

Intellectual Dimensions: knowledge-based assets that are utilized as a resource 

for creating ideas, techniques, and methodologies for discovery (Fong, 2003). 

Interdisciplinary team: a team approach that presupposes interaction that crosses 

the disciplines to create new knowledge (Stock & Burton, 2011).  

Interpersonal Dimensions: Defined through agreeableness which is specifically 

attributed to the characteristics of warm, friendly, communicative, trusting, helpful and 
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tolerant; and extraversion capabilities which are determined by an individual’s social, 

enthusiastic, energetic and optimistic capacity (Barrick, Stewart, Neubert, & Mount, 

1998). 

Multidisciplinary team: a team composed or combining several usually separate 

branches of learning or field expertise, though the approach is discipline specific 

(Trewhella, 2009).   

Science of Team Science: Promotes team-based research through empirical 

examination of the processes by which scientific teams organize, communicate, and 

conduct research. The field is concerned with understanding and managing circumstances 

that facilitate or hinder the effectiveness of large-scale collaborative research, training, 

and translational initiatives. This includes understanding how teams connect and 

collaborate to achieve scientific breakthroughs that would not be attainable by either 

individual or simply additive efforts (Northwestern University, 2012). 

Transdisciplinary: the process of seeking a transcendence of disciplinary 

perspectives through an expansive framework that applies a systematic approach and yet 

involves practical inclusion of regional concerns (Stock & Burton, 2011).  

Summary 

Research is facing a paradigm shift from a traditional disciplined-based approach 

to a collaborative cross-disciplinary design. Thus, multidisciplinary research teams are 

becoming a sought after mode for conducting research. Yet these teams are not being 

constructed based on best practices for team composition (Borrill, West, Shapiro, and 

Rees, 2000; Pennington, 2010A; 2011A; The Oxford Handbook of Interdisciplinarity, 
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2010). Though organic interactions can be fruitful, the lack of research on individual 

dimensions and team composition prevents improvement in the field of science of team 

science. This research provides an opportunity to understand successful and non-

successful collaborations through team composition, their intellectual capacity and 

interpersonal dimensions, and how these factors are empirically linked and influence 

team interactions.  

Organization of the Remainder of the Study 

Chapter II presents an overview of pertinent literature for this topic, with a 

distinct emphasis on trends of the science of team science, perceptions of this field, 

federal budget impacts, as well as processes and formulation of multidisciplinary research 

teams. Chapter III delineates the research methodology, including the research design, 

participants and teams, the instrument, and data analysis to be conducted following the 

data collection. The data analyses and findings are presented in Chapter IV, and Chapter 

V contains a discussion of the results, implications, and final recommendations.  
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CHAPTER  II 

LITERATURE REVIEW 

Chapter II presents a review of the literature on the evolution of multidisciplinary 

research team collaborations, their trends and impacts on research, and the critical need 

for higher education research universities to adapt to this emerging culture. To provide 

the context and framework for evaluating empirical links between intellectual and 

interpersonal dimensions of multidisciplinary research teams, the following are  

discussed: 1) theoretical foundation relative to multidisciplinary work; 2) historical 

context of multidisciplinary research teams; 3) perceptions of multidisciplinary research 

teams; 4) the science of team science; 5) federal budget impacts; and 6) gaps and 

limitations regarding multidisciplinary research.  

Multidisciplinary, interdisciplinary, and transdisciplinary are related terms that are 

the foci for this study. To better understand and study multidisciplinary teams, it is 

pertinent to define these related terms as they are often used interchangeably but actually 

have very specific definitions.  As this study will explore the makeup of teams, each of 

these terms are utilized in representing collaboration diversity:  

Cross-disciplinary team: a team approach that works beyond the borders of 

one’s own discipline to include: multidisciplinary, interdisciplinary, and 

transdisciplinary (Dewulf, François, Pahl-Wostl, & Taillieu, 2007).  

Interdisciplinary team: a team approach that presupposes interaction that crosses 

the disciplines to create new knowledge (Stock & Burton, 2011).  
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Multidisciplinary team: a team composed of/ or combining several usually 

separate branches of learning or field expertise, though the approach is discipline 

specific (Trewhella, 2009).   

Transdisciplinary: the process of seeking a transcendence of disciplinary 

perspectives through an expansive framework that applies a systematic approach 

and yet involves practical inclusion of regional concerns (Stock & Burton, 2011).  

Frameworks of Multidisciplinary Research Teams 

As higher education institutions function with concrete methods of operations, the 

rigid processes defined by operating policies dictate structures that can be difficult for 

new age concepts (Lucas, 1996).  This structure or traditional framework for research in 

higher education has been constructed through single disciplinary work (Wuchty, Jones, 

& Uzzi, 2007). Separating colleges, departments, and areas to create boundaries has 

become a normal process within higher education -- which is modernly referred to as 

educational silos (Stock & Burton, 2011).  These boundaries protect the customary 

methods and processes for conducting research. Traditionally, academic disciplines are 

used for frames of reference, methodological approaches, theoretical bases, topics, and 

technologies; which limit interaction and exploration into broader issues (Stock & 

Burton, 2011). At times, the use of single discipline lenses is relevant and important 

when studying specific and narrow topics.  As higher education and research findings 

progress, multidisciplinary research teams are providing a more expansive view of 

dynamic issues that singular discipline lenses cannot match (Disis & Slattery, 2010).   
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As multidisciplinary team research continues to be a more sought after and 

productive approach to conducting research, the notion of studying and understanding 

multi-, inter- and transdisciplinary research has become a critical need (Coen, Bottorff, 

Johnson, & Ratner, 2010; Wuchty et al., 2007).  The study of evaluating cross 

collaborative research teams (multi, inter, transdisciplinary) is referred to as the Science 

of Team Science (SoTS or SciTS) (Stokols, Hall, Taylor, & Moser, 2008).  Disis and 

Slattery (2010) support that the team science approach of research focuses on inclusion of 

multiple disciplines and schools of thought. Despite the inclusive nature of team science, 

the multidisciplinary process is lacking organization and consistency (Pennington, 

2010B, 2011B; Younglove-Webb, Thurow, Abdalla, & Gray, 1999).  

As a result of the spontaneous and unstructured elements of SciTS, 

multidisciplinary work is often explored through a systems perspective, which introduces 

the most expansive style for research design (Börner et al., 2010).  The systems 

perspective incorporates a mixed-methods approach to better and more fully understand 

SciTS, and this approach is validated as it includes the conceptual, methodological, and 

translational complexities addressed within the SciTS field (Börner et al., 2010).  In 

addition, the SciTS concept addresses key challenges spanning macro, meso, and micro 

levels of analysis.  Börner et al. (2010) postulate that the macro or population level can 

help identify growth, patterns and substantial changes, which are often noted through big 

data consensus. The meso or group level is considered an area that takes into account 

intra team communications, composition, and contribution to team processes and 

outcomes (Börner et al., 2010). The micro level examines the individual and the training, 
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education, discipline, and other personal components that influence team research 

(Börner et al., 2010).  

As multidisciplinary research can impact all levels (macro, meso, and micro) or 

individual levels, understanding the effects of evaluating multidisciplinary work provides 

substantial evidence that this research is a preferred method for studying comprehensive 

and large issues (Börner et al., 2010). Further, this work delineates that various 

frameworks (spanning macro, meso, and micro) are critical to the validity and reliability 

of a SciTS research project (Börner, et al., 2010).  However, whenever studying 

multidisciplinary researchers and their effectiveness through SciTS, the macro (broad and 

comprehensive) approach to study vast problems is often utilized. The concern regarding 

the employment of a macro approach is that although it is inclusive, it does not account 

for certain elements of SciTS such as intellectual and interpersonal dimensions. As a 

result, SciTS cannot be fully evaluated through a systems or macro-related approach.  

The micro method allows for a deeper understanding that allows for substantial 

refinement of common assumptions of multidisciplinary research teams (Ryan, 2007). 

The Team Science Approach 

Other concept models have been developed to portray and understand 

multidisciplinary research interactions.  Multidisciplinary and transdisciplinary research 

teams are recognized and classified as dynamic systems that require many skills in order 

to achieve success (Disis & Slattery, 2010).  As a result of this success, there has been a 

thrust by academic institutions to invest in creating and sustaining these diverse teams 

(Milem, 2003). This thrust has also been recognized in health care, where the medical 
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community has realized long term solutions are critical to problem solving.  The process 

of problem solving with multiple disciplines is deemed the Team Science approach, 

which provides an expansive design to solving a larger-based problem from different 

angles (Pennington, 2010A).  Through initial augmentation of ideas, teams then review 

potential discoveries, which can optimize breakthroughs while also limiting failures.  

This evolution of network thinking reduces time of failure by providing immediate 

evaluation from multiple perspectives (Disis & Slattery, 2010).  Disis and Slattery (2010) 

further expand that the discovery, in return, has a much higher rate of retention leading to 

long term sustainability.  

Barriers to Multidisciplinary Research Collaborations 

Bridging gaps between single disciplines to create more fruitful and meaningful 

cross-disciplinary agendas has been delineated as another area that needs improvement 

for sustainability and retention of team members in multidisciplinary interactions.  

Pennington (2011B) investigates group learning and creative processes that influence the 

efficacy of early team collaborations. Early project activities or early multidisciplinary 

research team interactions are defined by Pennington (2011B) as generating awareness 

and interest before identifying a process for solving a research problem. However, in 

some cases, multidisciplinary research teams have negative interactions that halt work 

form moving forward. In these cases, Pennington (2011A) suggests evaluating the team’s 

effectiveness during idea generation as one type of team intervention. If the quality of the 

ideas is not provocative, it is necessary to redefine terms and learn disciplinary design to 

better assist the development of multidisciplinary research. Pennington (2011A) found 
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that impacts from the intervention can provide interesting linkages for multidisciplinary 

work that may emerge into meaningful research.  Pennington (2010A) chose to utilize a 

design-based research approach to develop an intervention for multidisciplinary research 

teams that are failing in communication and understanding of team members’ disciplines.  

As a result, Pennington (2011B) developed a conceptual model that shows team 

interventions, contingent upon the timeframe, are essential to eliminating barriers in 

cross-disciplinary research teams.  This in turn also increases the capacity for broader 

impacts and more effective team communications (Disis & Slattery, 2010; Pennington, 

2010A; 2011B).  

Interpersonal and Intellectual Dimensions of Multidisciplinary Research Teams 

The need for identifying interpersonal dimensions of multidisciplinary team 

research is intensifying as single disciplinary approaches do not account for coordination 

of various perspectives (The Oxford Handbook of Interdisciplinarity, 2010). These 

various perspectives are portrayed through communication styles, language, concepts, 

and theories, which have the potential to distract group interactions if not addressed prior 

to the research process. Pennington (2011B) found that interventions for early team 

interactions create capacity for more effectively crossing disciplines, better integration of 

conceptualizations, and greater generation of research ideas. Reiss and Kirtchuk (2009) 

suggest that by employing training, teams can gain knowledge that will allow for 

effective contributions to the research process. Though barriers remain with training, 

workshops and mapping exercises can support this facilitation (Pennington, 2011A).  
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Similar to interpersonal dimensions, intellectual dimensions must be 

contemplated to understand the potential impacts on multidisciplinary research work (The 

Oxford Handbook of Interdisciplinarity, 2010).  Intellectual capacity has long been 

acknowledged by researchers as a critical component in multidisciplinary research teams, 

but measuring this and linking it to interpersonal skills has yet to be addressed (e.g., Disis 

& Slattery, 2010; Jeffrey, 2003; Younglove-Webb et al., 1999).  Further, as outlined by 

Amey, Brown, and Sandmann (2002), intellectual neutral space actually enhances 

integrative group opportunities. Neutral space is created by removing unit or disciplinary 

politics, defining clear organizational space, and through encouraging an atmosphere of 

equality (Amey et al., 2002). Amey et al. (2002) elaborates that many times this neutral 

space is located outside of traditional college and university buildings; and can be 

developed in multidisciplinary institutes, administration buildings, or other non-

dominated areas.  

Multidisciplinary Research Team Success 

Over the past 50 years, team work is increasingly becoming a more utilized 

method for research development in higher education (Wuchty et al., 2007).  The 

increased utilization of team work is evident as multi-, inter-, and transdisciplinary 

research was analyzed through reviewing patents, publications, and research funding 

submitted under cross-disciplinary collaborations (Wuchty et al., 2007).  Over 19.9 

million research articles were examined for the number of authors and the discipline 

affiliated with the author, and a significant increase in team produced publications was 

identified from 1955 to 2007.  This review was performed through the Institute for 
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Scientific Information Web of Science database, which found that over the past 45 years, 

research team sizes have grown steadily and nearly doubled from 1.9 to 3.5 authors per 

paper, supporting the concept of collaboration (Wuchty et al., 2007). Conducting and 

producing high-impact research through interactive collaborations is sought after by 

federal agencies as federal budgets decrease (Brainard, 2002). Multidisciplinary research 

is seen as a more proactive and inclusive type of research that allows federal agencies to 

explore new and innovative methods for evaluating problems (Brainard, 2002).  These 

findings suggest that the process of knowledge creation has and will continue to 

fundamentally change (Wuchty et al., 2007). This is evident as traditional and singular 

discipline-based research is evolving to a voluminous perspective through 

multidisciplinary research (The Oxford Handbook of Interdisciplinarity, 2010). 

Conceptual Models of Multidisciplinary Research 

The broad or macro approach of evaluating multidisciplinary research teams 

through SoTS is supported by several relevant conceptual models such as Börner et al.’s 

(2010) systems approach and Disis and Slattery’s (2010) team science approach (Coen et 

al., 2010; Paletz & Schunn, 2009). These models, which are useful for certain 

multidisciplinary applications, are not relevant for all as they do not consider both 

intellectual and interpersonal dimensions of multidisciplinary research teams (The 

Oxford Handbook of Interdisciplinarity, 2010).  

This lack of evaluation of dimensions is a common concern for multidisciplinary 

team research that stems from the limited theory-informed or evidence-based design. 

Rather, most multidisciplinary research teams use ad-hoc measures as a foundation to 
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function (Coen et al., 2010).  Further, no model or framework evaluates multidisciplinary 

research by the following major components: team readiness, capacity, production, social 

context, and effects of this collaborative work (The Oxford Handbook of 

Interdisciplinarity, 2010). Additionally, the Oxford Handbook (2010) asserts that three 

medically-based multidisciplinary models illustrate a comprehensive approach to 

understanding the empirical links between interpersonal and intellectual dimensions of 

cross-disciplinary research. This is explored through the first concept model but is also 

outlined by Pennington (2010A; 2011B); team readiness, capacity, and production are 

critical aspects of multidisciplinary team functioning.  

Concept Model One: Team Readiness, Capacity, and Production 

The first conceptual model that can be used to analyze multidisciplinary research 

teams is focused on collaborative team readiness and evaluation of success.  With a 

growing international interest in supporting cross-disciplinary collaborations in the health 

care field, many federal agencies are establishing large initiatives that allow and support 

research collaboration (Brainard, 2002; Huerta et al., 2005).  Specifically, this model was 

created after evaluating the collaborations of first year teams participating in the National 

Cancer Institute’s (NCI) Transdisciplinary Research on Energetics and Cancer (TREC).  

The data collected by surveys examined collaborative readiness and near-term 

collaborative processes.  Surveys were administered to 56 people and the results showed 

that those who had previously performed cross-disciplinary research tended to continue 

working in a multi-disciplinary method.  In addition, people who scored higher in 

working together also cited that their institutions had more resources for supporting these 
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types of collaborations (Hall et al., 2008).  Thus, this conceptual model for evaluation of 

collaborative preparation provides insight into understanding team readiness, capacity, 

and production as a result (see Figure 1).  

Figure 1 demonstrates how readiness leads to capacity and further results in 

products through multi-year collaborations. This figure demonstrates the importance of a 

team to engage in team building, which in turn enhances readiness; then certain 

dimensions such as intrapersonal, interpersonal, and environmental factors may establish 

a foundation that can endure complications during the collaborative capacity stage (e.g., 

proposal writing).  Further, team readiness is a critical factor in multidisciplinary research 

settings as success can be dependent on the team’s ability to understand, relate, and think 

outside of a personal discipline (Pennington, 2011B). Team readiness assesses a team's 

prospects for collaborative success, and helps to identify opportunities for strengthening 

institutional and environmental supports for cross-disciplinary research and training 

(Stokols et al., 2008). 
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Figure 1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. This conceptual model for evaluation collaborative initiatives specifically 

explores a team’s development in readiness, capacity and products. Adapted from   “The 

Collaboration Readiness of Transdisciplinary Research teams and Centers,” by K. L. Hall, 

D. Stokols, R. P. Moser, B. K. Taylor, M. D. Thornquist, L. C. Nebeling,   C. C. Ehret, M. 

J. Barnett, A. McTiernan, N. A. Berger, M. I. Goran, and R. W.  Jeffery, 2008, American 

Journal of Preventive Medicine, 35(2 Suppl), p. 7  (S161-S172).  

 

 

Concept Model Two: Transdisciplinary Social Network Data 

Many factors contribute to health-related disparities or other large phenomenon; 

studying contexts outside of the individual level allows for a comprehensive approach to 

tackling highly dimensional issues (Börner et al., 2010).  The Centers for Population 

Health and Health Disparities (CPHHD) program was established through the National 

Institutes of Health (NIH) funding to study dynamic and complex disparities and the 

effects on health (Holmes et al., 2008).  Though Holmes et al.’s (2008) research is 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

27 

focused primarily on the medical field, similar problems in teaming have been identified 

in multi- and transdisciplinary collaborations at medical institutions, which include the 

need for new conceptual frameworks, methodological and analytic issues, and 

translational initiatives (Holmes et al., 2008; Pennington, Simpson, McConnell, Fair, & 

Baker, 2013).  Further, the development of this logic model provides a road map for 

guiding teams to develop these new advancements.  The logic model focuses on the 

transdisciplinary process as defined through: inputs, outputs, outcomes, community 

integration, investigator development, interventions, publications, and dissemination 

(Holmes et al., 2008).  The complex process of multidisciplinary work and how the 

inputs directly impact the activities and outputs can be noted through this model (see 

Figure 2).  Additionally, this process provides guidance for many elements of team 

science, which include internal and external dealings that are critical to contemplating 

dimensions of multidisciplinary research teams (Holmes et al., 2008). 
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Figure 2 
 

 

 

 

 

  

 

          

Figure 2. This logic model for CPPHD’s explores the social-network data collected in 

exploring transdisciplinary efforts. Adapted from “Challenges for Multilevel Health 

Disparities Research in a Transdisciplinary Environment,” by J. H. Holmes, A. Lehman, 

E. Hade, A. K. Ferketich, S. Gehlert, G. H. Rauscher, J. Abrams, and C. E. Bird,  2008, 

American Journal of Preventive Medicine, 35(2),p. 10. 

 

Concept Model Three: Effects of Teaming 

NIH funded the CPHHD program, which is the first federal initiative to support 

transdisciplinary multi-level health disparities research (Warnecke et al., 2008).  

Warnecke et al.’s (2008) concept model combines population, clinical, and basic science 

to understand the dynamic factors of health-related disparities.  This unique and 

transformative research approach is providing a new lens for evaluating health disparities 
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as well as other societal issues.  Biologic-environment interactions, contextual stressors, 

animal to human models, and environmental stressors/biological are examined as 

population-based contributing factors to health disparities (see Figure 3).  Warnecke et 

al.’s (2008) preliminary study found that the neighborhood context has a significant 

effect on individual risk that is independent of individual characteristics (e.g., life 

expectancy of rats that had tumors kept isolated compared to those kept in a group 

setting).  This finding is specifically impactful for multidisciplinary research teams in 

higher education as it postulates team interactions can provide crticial support, 

determination, and success in hostile or unconducive situations (Pennington, 2010B).  

Further, the process of studying these findings are represeneted by Figure 3 and suggest 

that fundamental, social, individual, and/or biologic responses can be overcome through 

strengthening certain elements (Warnecke et al., 2008).   
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Figure 3 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Figure 3. This conceptual model looks at proximal, intermediate and distal 

factors through a Biologic-Environment lens. The disparate outcomes are also 

analyzed by looking at specific contexts, responses, relationships demographics 

and other conditions. Adapted from “Approaching Health Disparities From a 

Population Perspective: The National Institutes of Health Centers for Population 

Health and Health Disparities,” by R. B. Warnecke,  A. Oh, N. Breen, S. Gehlert, 

E. Paskett, K. L. Tucker, N. Lurie, R. Timothy,  J. Goodwin, J. Flack, S. 

Srinivasan, J. Kerner, S. Heurtin-Roberts, R. Abeles, F. L. Tyson, G. Patmios, 

and R. A. Hiatt, 2008, American Journal of Preventive Medicine, 98(9), p. 6.  
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Summary of Conceptual Models 

The combination of the three conceptual models discussed above can create small 

seismic shifts in the multidisicplinary research setting in higher education, which can 

produce magnified outcomes for team research.  When reflecting on the three concept 

models provided by Hall et al. (2008), Holmes et al. (2008), and Warnacke et al. (2008), 

several emerging foci become apparent.  Using these frameworks to guide 

multidisciplinary research teams in higher education provides a path for training and 

intervention models for sustaining these initiatives.  Additionally, these conceptual 

models  provide a basis for evaluating team interactions (The Oxford Handbook of 

Interdisciplinarity, 2010).  Studying SoTS interactions through these three specific lenses 

also affords insight into intellectual and interpersonal dimensions. The components of 

each model create a comprehensive platform to evaluate: 1) team readiness, capacity and 

production (macro level); 2) process and internal and external influences (meso level); 

and 3) fundamental, social, individual and/or biologic responses (micro level).  

Historical Context of Multidisciplinary Research Teams 

Historically in higher education institutions, singular discipline research has been 

encouraged and maintained as the primary mode for conducting research (Lucas, 1996; 

Stock & Burton, 2011). However, even 50 years ago, researchers were starting to evolve 

in research approaches. Blackwell (1955) suggests that there are three essential 

dimensions that are relevant to multidisciplinary team research.  These dimensions 

include: 1) the number of team members conducting research; 2) the action related to the 

research process; and 3) the number of disciplines involved in the research.  In comparing 
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the mid 1950’s to today, Blackwell’s insight regarding potential problems for 

multidisciplinary research teams are translatable.  Blackwell postulated that these 

potential problems include: the selection of a research problem, the assumption 

that multidisciplinary research has greater results than individualized work, semantic 

differences between disciplines, issues with locating relevant theory, and identifying a 

methodology.  Blackwell also perceives that many of these problems can be worked 

through with communicative interactions and processes, attending seminars and planning, 

and allocating adequate time for reading.  Both Blackwell’s concerns and 

recommendations are viable to multidisciplinary research teams today as communication, 

locating/creating theory and methodology are further highlighted as issues in 

Pennington’s (2010A, 2010B, 2011A, 2011B), Wuchty et al.’s (2007), and Disis and 

Slattery’s (2010) work. 

Silo-ing versus Collaboration in Research 

There are many barriers to conducting multidisciplinary education and research at 

colleges and universities (Young & Harral, 2013).  Faculty in independent disciplines 

have historically functioned as silos, producing research and teaching to serve the 

discipline based on its focus and areas of expertise (Newhouse & Spring, 2010).  

However, similarly to Cummings and Kiesler’s (2005) work that identifies multi-

organizational collaborative issues, researching or teaching from a single perspective 

prevents universities from adapting to meet this national emerging need (Brainard, 2002).  

This emerging need is evident as the government dictates national strategic areas that 

support multidisciplinary research defined by federal budgets, and thus universities will 
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need to reconsider the rigid disciplinary structure for education as it prevents cross 

collaborative research work (Brainard, 2002).  Young and Harral (2013) and Newhouse 

and Spring (2010) encourage disciplinary and college structures to be devised so as to 

accommodate non-traditional, multidisciplinary research. Moreover, Young and Harral 

(2013) denote the multidisciplinary approach or thinking outside the box as a viable 

solution to supporting large, dynamic issues. 

The thinking outside of the box approach is important to multidisciplinary 

research teams as multiple perspectives improve the chance for creative solutions to 

formulate (Young & Harral, 2013). Thus, examining a complex problem from an 

inclusive viewpoint allows for thinking, reflection, and processes to transcend so that new 

and changed perspectives emerge (Amey & Brown, 2004). This observant and 

harmonized approach refutes isolation, and actually breeds a deeper examination into 

one’s own knowledge (Pennington, 2011B). Amey and Brown (2004) expand that this 

process of examination, which involves looking for limitations in singular discipline 

theories, allows for awareness and reflection of one’s own intellectual orientation as well 

as acknowledgement of successful singular disciplinary paradigms. As a result, this 

awareness provides a valuable contribution to collaborative research initiatives (Amey & 

Brown, 2004).     

An example of this outside of the box approach is addressed by Newhouse and 

Spring’s (2010) work that evaluates interdisciplinary evidence-based practices (EBP) 

through medical multidisciplinary team work.  The underlying theme that emerged from 

EBP was that strategies are needed to accelerate the reform of moving from a singular 
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discipline or siloed operation to synergistic collaborations. This shift in paradigm is 

critical to multidisciplinary research teams as there are many overlaps, and also gaps of 

knowledge regarding interpersonal and intellectual dimensions because of the segregation 

of disciplines (Cronin, 2008). Allowing research and education to function on a 

continuum where fields build off of each other rather than exclude one another opens the 

door to coordinated and coherent linkages that are otherwise not established (Newhouse 

& Spring, 2010).  This synergistic approach was applied in the California State 

University Northridge’s Institute for Sustainability where seven faculty members from 

different disciplines partnered to develop a 15-week undergraduate course on 

sustainability (Kurland et al., 2010). The sustainability course offered foci in geography, 

consumer sciences, management, political science, psychology, recreation and tourism, 

and urban studies. As the study showed the course to be successful in student retention, 

evaluation, and GPA’s, the university used its innovative technique of integrating 

coursework from a multidisciplinary perspective to advance organizational change in 

hopes of replicating the synergistic progression of knowledge (Kurland et al., 2010).  

Perceptions of Multidisciplinary Research Teams 

Positive Aspects of Collaborative Teams 

Positive and sustainable interactions from multidisciplinary research participation 

are often attributed to institutional support, facilitation, intrinsic value, and 

communication (Blackwell, 1955; Disis & Slattery, 2010; Pennington, 2010B, 2011A; 

Rhoten & Park, 2004; Wuchty et al., 2007). In studying faculty views of interdisciplinary 

research, Rhoten and Parker (2004) conducted an exploratory study using the multiple 
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methods approach. This study evaluated five university-based interdisciplinary research 

programs.  The survey used in the study contained multidisciplinary specific topics 

including: program influence on career opportunities (e.g., obstacles presented through 

the tenure process), and strength of interdisciplinary network relations (e.g., most 

researchers worked with other researchers in different disciplines).  Though it was found 

that young, bright researchers gravitated towards crossing disciplinary boundaries, many 

faculty felt restricted by the current academia structure of working within a traditional 

silo or discipline (Pennington, 2010B, 2011A; Rhoten & Parker, 2004).  Further findings 

indicated that as interdisciplinary has become synonymous with all things transformative 

about education and research, campuses should utilize this trend to leverage the 

momentum and focus given by federal agencies (Rhoten & Parker, 2004).  Though the 

reputation of multidisciplinary teams was positive in this study, a lack of structural 

support from federal agencies and universities makes it difficult to invest in the SciTS 

field (Rhoten & Parker, 2004).    

A related study to Rhoten and Parker’s (2004) work is noted in Rhoten’s (2004) 

study that explored the increase of research alliances transitioning into a new and 

permanent generation of solving problems.  Rhoten (2004) evaluated the reorganization 

and reconceptualization of research through interdisciplinary work and focused these 

efforts on extrinsic attention and intrinsic motivation.  Ethnographic fieldwork was 

utilized to combine techniques of social network analysis; and surveys, interviews, and 

site visits were also employed to find a comprehensive understanding of how 

interdisciplinary research networks thrive in traditional universities (Rhoten, 2004).  
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Rhoten’s (2004) findings paired with Kurland et al.’s (2010) work on teaching 

multidisciplinary courses, indicated that interdisciplinary researchers were more 

compelled to work on interdisciplinary research teams when their research contributions 

supported the specific values of the team.  The researchers recommend that academic 

institutions consider accommodations for interdisciplinary networks of practice. 

A major focus of research in multidisciplinary research teams is tied to 

understanding communication issues and helping teams communicate more effectively 

(Blackwell, 1955; Disis & Slattery, 2010; Pennington, 2010B, 2011A; Wuchty et al., 

2007).  A majority of this work has been executed through team building-based research.  

Pennington (2011A) has worked to build research teams based on disciplines and 

elements through methods of mapping, discussions, and workshops to support teams in 

learning and appreciating other’s disciplines prior to starting the research process.  

Pennington’s (2011A) work has shown to hold true as the multidisciplinary research 

teams in this study have been awarded multiple grants.  Additionally, Pennington 

(2011B) has worked to bridge disciplines through transdisciplinary brainstorming 

methods.  This work consists of taking one researcher’s idea and allowing each discipline 

to morph it based on their expertise.  Though this approach has not been successful in all 

multidisciplinary research team interactions, it has allowed each member of the 

multidisciplinary research team to fully contribute and feel valued through collaborative 

research, which is often a frustration in multidisciplinary research collaborations (Disis & 

Slattery, 2010; Pennington 2010B).  
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Negative Perceptions and Impacts 

Negative and unsustainable outcomes from multidisciplinary research 

participation are often attributed to institutional pressures (Colbeck, 2002; Younglove-

Webb et al., 1999). Institutional pressures, often attributed to financial production and 

demands that are associated with faculty workload, have resulted from historical trends in 

higher education (Younglove-Webb et al., 1999). The need for additional research 

expenditures, obtaining institutional credentials, producing educated and well-rounded 

scholars, as well as providing service are only a few current expectations of university 

faculty (Colbeck, 2002).  These institutional demands create a difficult atmosphere in 

which to collaborate on large multidisciplinary, multi-institutional projects that require 

much attention and patience (Younglove-Webb et al., 1999).  Another perspective on this 

issue was introduced by Cummings and Kiesler (2005) who reported that negative 

impacts of multidisciplinary research significantly increases when faculty are pressured 

to partner on multi-institutional projects without support from research development 

professionals.   

Research development professionals have increasingly become more needed and 

sought after as a means to support and facilitate multidisciplinary and multi-institutional 

research interactions, and is evident through the National Organization for Research 

Development Professionals ([NORDP], 2014). These interactions are noted through the 

work of the NORDP, which emphasizes that research development professionals help to 

alleviate pressures of management, communication, and administration for faculty. 

Though faculty provide brilliant insight from a disciplinary perspective, Pennington 
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(2010A) notes that interpersonal skills, specifically communication, can be difficult to 

facilitate with external organizations of the university such as industry, national 

laboratories, and other universities. If collaborations are not generically and organically 

stimulated and are institutionally pressured, the probability for success within a 

multidisciplinary research team greatly decreases (Arar & Nandamudi, 2012). 

Additionally, other negative impacts which too often result from institutional 

pressures (e.g., short-term disciplinary accountability) can be debilitating to non-tenured 

faculty (Younglove-Webb et al., 1999).  From this perspective, the multidisciplinary team 

is not creating the negative impact but merely experiencing negative impacts due to 

numerous institutional demands of workload, which include the traditional roles of 

teaching, research, and service (Arar & Nandamudi, 2012).   

Disciplinary chauvinism and status can also negatively impact multidisciplinary 

research teams.  Disciplinary chauvinism in multidisciplinary research refers to a lower 

regard by a discipline’s peers for multidisciplinary research (Dobbs, 1987; Younglove-

Webb et al., 1999).  This philosophy is derived from the frequent use of relatively 

unsophisticated methodologies (e.g., no historical usage) and/or data collection 

procedures that are different from typical discipline methodologies (Dobbs, 1987).  Thus, 

disciplinary peers of multidisciplinary researchers may view their colleagues who engage 

in multidisciplinary research beneath them because of their failure to conform to the 

preferred methodology of their specific discipline (Pennington, 2010B, 2011B; 

Younglove-Webb et al., 1999).   
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Status is also a major concern with regard to the dynamics of multidisciplinary 

collaborations (Younglove-Webb et al., 1999).  Pennington (2011B) discussed that 

multidisciplinary research often takes longer to initiate and to establish teaming 

objectives for multidisciplinary projects in comparison to singular discipline objectives.  

In addition, Pennington found that many young faculty feel they do not have the time to 

dedicate to these projects specifically due to fears of losing focus on tenure-track 

benchmarks (e.g., obtaining number of publications, securing external funding, and 

attainment of favorable teaching evaluations).  Accordingly, most young, tenure-track 

faculty choose to focus on short-term, high pay off opportunities that will assist them in 

the promotion and tenure process (Younglove-Webb et al., 1999).   

Another aspect of status is rooted within diversity.  A diverse group of faculty 

(e.g., denoted by different levels of accomplishments, titles, or recognition within a 

discipline) may determine the pattern and tone of communication during collaborations.  

Jackson, May, and Whitney (1994) and Pennington (2010B) postulate that individuals 

with higher or more recognized statuses tend to display more assertive nonverbal 

behavior during communication, speak frequently, are more likely to criticize, dictate 

more commands, and interrupt more, creating a hierarchy dynamic which negatively 

impacts the team's performance. As a result, multidisciplinary teams that lack 

interpersonal dimensions may not have the tools or capabilities of relating or 

understanding diversity, which prevents these teams from maintaining a successful level 

of production (Jackson, May, & Whitney, 1994). 
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An additional significant concern for multidisciplinary research teams originates 

from the geographical location of team members (Younglove-Webb et al., 1999).  

Technological advances allow for some coordination and planning of multidisciplinary 

research meetings or interactions (Pennington, 2010B). However, residing in different 

geographical locations can create disruptions in managing time zones, organizing chaotic 

schedules, and ensuring technological capabilities (Younglove-Webb et al., 1999).  

Further, should technical complications or conflicts arise, rescheduling meetings and 

collaborative gatherings can be another challenge from a disciplinary chauvinism 

perspective as it allows for researchers to assert and control via reorganizing the meeting 

(Dobbs, 1987). Faculty that cancel, show up late, or are no shows can be perceived as not 

respecting others’ time and is captured through the notion of disciplinary chauvinism 

(Younglove-Webb et al., 1999). To resolve these issues, Pennington (2010B) suggests 

using technology-enabled science to enhance cross-disciplinary teams to collaborate 

more effectively.  Pennington (2010B) explored the value technology has on 

collaborations that are cross-disciplinary, which led to professional trainings, 

technological advancements, and developing human capacity that enhance 

multidisciplinary research teams.  As earlier identified, overcoming disciplinary-based 

barriers is critical to success for long term partnering, producing coherent and cohesive 

research grants, and for creating new methodologies for multidisciplinary research teams 

(Pennington, 2010A).   

Similarly to identifying the need to resolve disciplinary chauvinism, 

organizational issues are often cited as a major concern for multidisciplinary research 
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teams (NORDP, 2014; Pennington, 2010A; 2010B; Younglove-Webb et al., 1999).  

NORDP, an entity that is utilized by higher education institutions to overcome 

geographical, logistical, and organizational problems by developing a strong knowledge 

base through research development individuals and teams to support the university’s 

research enterprise, has shown to be an invaluable resource (NORDP, 2014). According 

to NORDP, research professionals perform an extensive array of activities designed to 

facilitate multidisciplinary teams of researchers by finding and pursuing extramural 

research funding, developing research relationships with external partners, and creating 

and implementing strategies that increase institutional competitiveness. Through research 

development professionals, negative impacts of geographical, logistical, and 

organizational issues can be avoided (Pennington, 2011B).  

The Science of Team Science (SoTS or SciTS) 

Evaluating methodological approaches in the Science of Teach Science (SoTS or 

SciTS) is an imperative step to identifying positive and practical attributes in 

multidisciplinary research (Börner et al., 2010; The Oxford Handbook of 

Interdisciplinarity, 2010).  As the SoTS field seeks to fundamentally understand multi-, 

inter-, and transdisciplinary research teams, studying successful research design for these 

teams provides a fundamental starting place and strategic support for future team efforts 

(Börner et al., 2010).  Emerging directions for the SoTS field are surfacing as the need 

for implementation for more rigorous quasi-experimental research designs are identified 

as necessary for evaluating contributions of team science research (The Oxford 

Handbook of Interdisciplinarity, 2010).  There are two significant methods for research 
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design that have surfaced, which are the social network analysis (SNA) and bibliometric 

analysis (co-authorships, co-inventors, collaborations, references, citations and co-

citations) (The Oxford Handbook of Interdisciplinarity, 2010). These designs provide a 

more science-based process for studying multidisciplinary team research and though this 

is a new approach, it is a step in solidifying collaborative work as a respected and valid 

methodology (The Oxford Handbook of Interdisciplinarity, 2010). 

Evaluating Team Interactions to Encourage Effective Teaming 

Pennington (2010A) and Wuchty et al. (2007) evaluated the dynamics of 

interdisciplinary teams after completion of a research project that utilized such teams. 

Though this may seem to offer a comprehensive approach, there are concerns with 

waiting to evaluate a team after the project has finished.  Particularly, Pennington 

(2010A) pointed out that waiting to evaluate teams after their research has been 

completed may not accurately portray negative occurrences as most issues have been 

worked through, and the final outcome of completion may falsely portray all interactions 

in a positive light.  Wuchty et al. (2007) and Pennington (2010B) elaborated on this by 

explaining that many people are unable to report accurate feelings once a significant 

amount of time has passed.  

Similarly to evaluation of a team’s success, additional research highlights many 

positive aspects of the team functionality (Cummings & Kiesler, 2005; Pennington, 

2011B, 2013; Rhoten, 2004; Rhoten & Parker, 2004).  To maintain these teams, 

understanding effective team building experiences provides substantial perspective to 

these dynamic partnerships (Pennington, 2011B).  Evaluation of positive teaming 
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experiences include: bridging gaps, motivation, the butterfly effect (building off of one 

another’s concepts), increased creativity, and long term satisfaction (Cummings & 

Kiesler, 2005).  From Rhoten’s (2004) perspective, collaboration through 

multidisciplinary efforts is more than a trend; research alliances have transitioned into a 

new generation of solving problems.  

Managing the pecking order and hierarchy dispute.  Observing a group of 

researchers coming together to understand a problem has the possibility of turning into a 

team process or an individual competition (Younglove-Webb et al., 1999).  Many times, 

multidisciplinary teams start working together with great intentions, but too often the 

person that speaks the loudest, has the strongest opinion, or the most controversial views 

often dictate the project’s path and direction (Younglove-Webb et al., 1999).  

Rodenhauser (1996), a clinical psychiatrist, discussed the psychiatry behind using 

multidisciplinary approaches to problem solve and noted that this process could create 

inferior and superior feelings, blur lines of communication, and could generate crises 

when determining leadership positions.  Rodenhauser went on to explain that if a team 

has a diverse system of personalities (e.g., aggressive, reserved, flamboyant, among 

others), this can diminish the friction as people seamlessly maintain their standard 

positions.  However, as pointed out by Housley (1999), roles can be used to positively 

monitor and control multidisciplinary collaborations as interactional devices. In this 

context, interactional devices are the ability to use one’s self as a technique or strategy 

(Housley, 1999). Through interactional devices and if properly defined and planned, 
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multidisciplinary teams can use personalities for motivation, support, and competition 

(Housley, 1999).  

Multidisciplinary Team Topic or Problem Formulation 

Problem formulation for cross-disciplinary research teams has been identified as 

one area that should be further studied (Pennington, 2010A).  The process of formulating 

a team topic or problem for research development in cross-disciplinary teams has been 

evaluated by looking at an informatics-based multidisciplinary research team (computer 

scientists, engineers, and other technical experts) (Pennington, 2011A).  According to 

Pennington’s (2011A) research, linkages and integrated conceptual frameworks from 

which strong interdisciplinary research ideas emerge have been shown to take a long time 

to evolve.  As co-creation of research ideas is fundamentally a problem with the team’s 

learning process, leveling is necessary to equip participants from various backgrounds 

and disciplines in developing a foundation for conceptual progress (Pennington, 2011A).  

Pennington (2010A) postulated models of collaboration for cross-disciplinary 

collaborative learning, and explores the implications for orchestrating more successful 

team interactions and research.  This work shows that building a baseline of terminology 

and understanding across disciplines, empowers the team to quickly move forward in 

selecting or creating a framework for the study (Pennington, 2011A).    

Another example of multidisciplinary team formulation is shown through 

Pennington’s (2010B) work that explained cross-disciplinary partnerships by utilizing a 

breadmaking metaphor to describe elements and processes of these collaborations.  This 

metaphor showcases each researcher as a significant part where time and incubation are 
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critical to form a solidified structure like bread.  Pennington (2010B) illustrated this 

metaphor through mapping techniques to help researchers find connections and value 

within other ingredients or disciplines.  The breadmaking metaphor provides a framework 

for identifying factors and for evaluating their influences on cross-disciplinary teams 

(Pennington, 2010B). 

Building a framework for multidisciplinary research teams.  Additional SoTS 

work has been conducted through a psychology-based framework by Pennington (2011B) 

to examine cross-disciplinary research interactions.  This framework emphasizes that 

tasks involving interdependence must have a substantial amount of interpersonal 

communication to achieve success.  Pennington suggests that reformulating this process, 

with very specific aspects of research, and then combining interests to create a broad 

framework can be equally effective.  This method is explored through a logic model 

using disciplines as the inputs and activities as the intervention.  This co-creative 

interaction model provides three key relational practices to establish more effective 

multidisciplinary research teams: 1) space for the creation of shared meaning, 2) 

reconstituting power relations, and 3) providing cultural tools to mediate learning 

(Pennington, 2011B).  Applying these practices institutes a concrete path for mitigating 

many multidisciplinary team frustrations or concerns.  

Federal Budget Impacts on Multidisciplinary Research 

U.S. federal agencies are exploring interdisciplinary work as large problem areas 

require multiple perspectives.  Agencies are slating more funding for proposals that 

utilize an expansive approach for research as they offer a larger scope in hopes of finding 
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innovative and transformational solutions (Huerta et al., 2005).  Brainard’s (2002) work 

shows that in1998, the NIH provided $2.127 billion to research centers that utilized an 

expansive research approach, most of which were multidisciplinary, interdisciplinary, and 

transdisciplinary centers.  This number increased over 80% in four years since 1998 and 

has since continued to progress.  Similarly, the National Science Foundation (NSF) has 

increased funding to significant areas that are heavily interdisciplinary based (Brainard, 

2002).  Many universities are noticing this trend such as Arizona State University (ASU), 

where there has been an increase in multidisciplinary research teams. This was 

demonstrated in the Department of Biology at ASU where 10% of faculty members' 

annual raises were based on their efforts in collaborative research and education 

(Brainard, 2002).  Further, the Department of Biology spurred a larger restructuring, 

which merged the department with plant-biology and microbiology creating a School of 

Biological Sciences.  This departmental multidisciplinary model of merged disciplines 

was created to foster and cultivate interdisciplinary research teams (Brainard, 2002; 

Huerta et al., 2005). As with ASU’s School of Biological Sciences, continued research on 

the SoTS is critical to understanding impacts and financial implications (Brainard, 2002). 

As multidisciplinary research seeks to reduce financial burdens, singular 

disciplinary research is noted as producing a narrower scope of application as well as 

leading to financial barriers (Huerta et al., 2005).  Singular disciplinary work often 

maintains a specific focus that limits applicability to other fields (Brainard, 2002).  One 

example of this is illustrated by the NIH’s evaluation of major health issues from a 

transdisciplinary lens (Huerta et al., 2005).  The NIH funded seven requests for 
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applications to examine transdisciplinary team findings, production and efficiency of 

work, and contribution to the community.  Though Huerta et al.’s (2005) work is centered 

around interdisciplinary research on improving human health, the process is applicable to 

other fields and areas as expansive problems are evident in energy, national security, and 

climate change (Roberts, 2011).  Further, exploring the significance of conceptualizing 

and implementing teams that delve into a deep understanding of various layers of science 

enriches a portion of SoTS that has not been evaluated (Huerta et al., 2005).   

Gaps and Limitations with Multidisciplinary Teaming 

Though multidisciplinary research provides an inclusive and synergistic approach 

for research, creating methods for evaluation of multidisciplinary research team success 

is a recurrent limitation that has yet to be resolved (Klein, 2008). The compound 

environment created by multi-, inter-, and transdisciplinary projects defy a single best 

process or procedure for research evaluation and performance (Börner et al., 2010). 

Despite this complexity, seven principles have been identified in creating a coherent 

framework for evaluation including: (1) variability of goals; (2) variability of criteria and 

indicators; (3) leveraging of integration; (4) interaction of social and cognitive factors in 

collaboration; (5) management, leadership, and coaching; (6) iteration in a 

comprehensive and transparent system; and (7) effectiveness and impact (Klein, 2008). 

These principles are an initial presentation of conventional and expanded indicators of 

quality for evaluation of multidisciplinary research teams. In order for multidisciplinary 

research to progress, it is imperative that these limitations are addressed to validate SoTS 

as a respected and utilized field (Disis & Slattery, 2010; Stock & Burton, 2011). With 
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Klein’s (2008) preliminary findings, continued work on evaluation of multidisciplinary 

research teams is required to validate scientific concerns.  

Another limitation in the SoTS field is the lack of support for new team science 

collaborations. As noted by Hall et al. (2008), recently formed multidisciplinary research 

teams depend on support and relationship building to produce team readiness. Analysis 

on team readiness paired with support of trainings and modules for multidisciplinary 

teams is needed (The Oxford Handbook of Interdisciplinarity, 2010; Pennington, 2011B). 

These strategies build greater capacity for team science initiatives (Stokol et al., 2008).    

Summary 

Multidisciplinary research teams attempt to attack complex societal problems 

from a comprehensive perspective.  Collaborative research enables positive outcomes 

through team building, communications and interactions and managing personalities.  

These constructive modes for management are promising but do not fully dismiss all 

concerns.  Problematic factors, outlined through the literature, present difficulties 

concerning institutional pressures; disciplinary chauvinism and status; as well as 

geographical, logistical and organizational complications.  Though many 

multidisciplinary research teams struggle with a variety of substantive differences, 

positive qualities have the potential to outweigh these issues to enable the generation of a 

single overarching conceptual framework.  However, as no one framework encompasses 

team readiness, capacity, production, social context, and effects of this collaborative 

work (The Oxford Handbook of Interdisciplinarity, 2010), three conceptual models 

shaped by Hall et al. (2008), Holmes et al. (2008) and Warnecke et al. (2008) are 
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employed to frame this study. Multidisciplinary research will continue to be a highly 

sought after approach for conducting research given the broad perspective and financial 

incentives.  

Evaluating this work from a comprehensive approach based in three conceptual 

models provides inclusive insight to studying SoTS factors.  By using this comprehensive 

lens to examine the empirical relationship between interpersonal and intellectual 

dimensions, this study is intended to help multidisciplinary research teams appropriately 

plan, design, and succeed with their teaming initiatives. Moreover, this work establishes 

recommendations for team interactions that may lead to better collaborative experiences 

and performance. 

Chapter III describes the methodology and research design that is utilized for this 

study, the data collection instrument and the data collection and analysis processes 

associated with this quantitative study. In addition, it contains the statistical procedures 

and tools that will be used to address the study’s research questions.  
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CHAPTER III 

METHODOLOGY 

 Chapter III presents the methodology for this study. This chapter is presented in 

the following sections: 1) restatement of purpose of the study, 2) restatement of research 

questions, and 3) research design.  

Restatement of Purpose of Study 

The purpose of this study was to examine how multidisciplinary research teams in 

higher education institutions function.  Of specific interest is how these teams are 

currently utilizing team facilitation or mapping to support interactions and research; why 

team interactions are positive and productive or negative and destructive; and what 

intellectual and/or interpersonal factors have multidisciplinary research teams 

experienced.  The results of this study contribute to and expand on the existing limited 

literature regarding strategies for building, supporting and sustaining multidisciplinary 

research interactions in higher education organizations.  

Restatement of Research Questions 

The research questions that guided this study are: 

1. What are the characteristics of multidisciplinary research teams within higher 

education organizations? 

2. What tools do multidisciplinary research teams use to facilitate and support 

team success? 

3. What do multidisciplinary researchers identify as barriers to producing 

meaningful and successful research through team collaborations? 
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4. Is there a statistically significant difference between the independent variables 

gender and discipline and the dependent variables interactions and barriers to 

successful multidisciplinary research teams at higher education institutions?   

Research Design 

 The quantitative research methodology is inquiry conducted through the 

collection of numerical data of samples and subjecting the data to statistical analysis 

(Gall, Gall, & Borg, 2007). Gall et al. (2007) discuss quantitative research by explaining 

that the depth of rationale and theoretical constructs define the quality of the study. Thus, 

each of the research questions that guided this study was formed to address the study’s 

purpose.  A non-experimental study utilized a quantitative methodology.  A quantitative 

methodology was appropriate for this study as the data collected was numerical and 

provided a baseline for the connection between the dimensions of multidisciplinary 

research teams. The quantitative methodology reflects a progressive paradigm as the 

independent variables (gender and discipline) and dependent variables (interactions and 

barriers) are related to interdisciplinary work (Beder, 2010).  

The statistical methods that were utilized to address the research questions for this 

study are prevailing methods (e.g., mean quality, coefficient of variation, and analysis of 

variance) in assessing team readiness, capacity, production, social context, and effects of 

this collaborative work (Gall et al., 2007; Gravetter & Wallnau, 2009 ). This study used 

both descriptive and inferential statistics to address the research questions.  According to 

Creswell (2003) and Gall et al. (2007), descriptive statistics help explain or summarize 

data in a meaningful way so that the existence of patterns emerge for research questions 
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one, two, and three (Creswell, 2003; Gall et al., 2007).  Inferential statistics were also 

used to analyze the relationships between gender and discipline and interactions and 

barriers (research questions four and five). Specifically, the use of an analysis of variance 

(ANOVA) is helpful in determining the relationships that exist between the independent 

variables, gender and discipline, and the dependent variables, interactions and barriers. 

An ANOVA is an appropriate fit for the analysis of the data collected for this study as it 

tests differences in means for groups or variables for statistical significance but also 

requires fewer measurements to determine significant effects (Gall et al., 2007). This is 

achieved by analyzing the variance through partitioning the total variance into the 

elements that are due to differences between the mean and the element that is due to true 

random error (Gall et al., 2007; Olobatuyi, 2006). The elements that are identified to have 

true differences between means are then tested for statistical significance. If significance 

is identified, then the means in the population are different from one another (Gall et al., 

2007; Olobatuyi, 2006). If significance is evidenced through the analysis by the ANOVA, 

a Tukey’s Honest Significant Difference (HSD) post-hoc test is  performed to clarify 

which groups among the sample have significant differences (Hoaglin, Mosteller, & 

Tukey, 2011).  

Study Population 

The participants for this study were individuals who work with multidisciplinary 

research teams and may include multidisciplinary team members, faculty, and staff (e.g., 

administrators and research development professionals). Only participants who indicated 

employment at higher education institutions in the U.S. were asked to participate in this 
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study. In an effort to locate individuals fitting these criteria, the membership list of the 

National Organization for Research Development Professionals (NORDP) was utilized. 

NORDP provides comprehensive access to multidisciplinary institutes across the nation. 

The NORDP population includes a network of individuals engaged in research 

development activities at universities and research institutions across the U.S. and in 

2014, had approximately 600 members, representing a diverse set of institutions and 

sectors, including research development professionals from seven other countries from 

around the globe (NORDP, 2014). The researcher attempted to conduct the survey with a 

census of the participants within the NORDP membership group who met the inclusion 

criterion for the study. A census occurs when the entire population that meets the 

inclusion criterion for a study is included (Day, 1989).  Only participants who were a 

member of NORDP and indicated employment at higher education institutions in the U.S. 

were asked to participate in this study. 

Instrumentation 

 A researcher-developed web-based survey instrument was used for this study.  

Opposed to traditional paper method surveys, web-based surveys offer a host of unique 

benefits. These benefits include accessibility and ease; requiring answer submission; and 

omission of non-applicable questions (de Leeuw & Dillman, 2008; Dillman, 2000; 

Dillman et al., 2009). Contrasting to mailed surveys, online surveys require minimal 

participant effort, which increases their response rate (de Leeuw & Dillman, 2008; 

Dillman et al., 2009). Additionally, online surveys are designed to require the participant 

to answer all questions on the survey (de Leeuw & Dillman, 2008). Online surveys also 
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offer advancements of design so surveys are now customizable to eliminate non-pertinent 

questions. By streamlining the questionnaire with ease, accessibility and customization, 

reduction of dropout rates is expected (Dillman et al., 2009). 

This survey design was selected for this study because of its economy of design, 

broad accessibility to researchers (e.g. participants), prompt turnaround in data collection, 

and simplicity of administration (Dillman et al., 2009). The instrument was designed to 

collect multidisciplinary teams’ input regarding the Science of Team Science (SoTS). 

The researcher-developed survey originally consisted of 28 questions, and had four 

sections: 1) participant demographics, 2) institution demographics, 3) intellectual 

capacity, and 4) interpersonal skills.  

The first section of the survey instrument was designed to collect participant 

demographics.  Data collected included participant’s age, gender, ethnicity, education 

level, title, college, discipline, and department/institute/unit. In addition, data is collected 

on the number of years the participant has been at the institution and the number of years 

he or she has worked in multidisciplinary research at the time of this study. This section 

was important to this study as it provides baseline demographics on the participants. As 

suggested by Gall et al. (2007), the first and second sections of the survey (questions 1-

13) utilized dichotomous yes/no, close ended and multiple choice questions in which 

participants were asked to select the best response(s) that apply to each question. The 

second section of the survey focused on institutional demographics and asked participants 

to identify their institution’s size, type of institution (e.g. private or public), and the 

number of faculty or staff working with the multidisciplinary group/department/unit or 
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institute. The third section of the survey asked specific questions about the participants’ 

intellectual capacity.  As intellectual capacity is defined as knowledge-based assets that 

are utilized as a resource for creating ideas, techniques, methodologies for discovery; 

participants addressed questions regarding their success (e.g., federal funding, 

publications, total amount of time of collaboration) with their multidisciplinary team. The 

final section asked questions about the participants’ interpersonal skills (e.g., 

communication style, confidence, personality, and willingness to compromise). 

In considering the instrument questions and design, a combined nominal (yes/no, 

multiple choice) and ordinal scale (Likert-scale) were used to collect data for its ease, 

accessibility, and effortless statistical analysis (Gall et al., 2007).  According to Likert 

and Hayes (1957), the Likert-scale provides a series of verbal statements that express a 

range of positive expressions, views or opinions about the construct that ranges from 

mildly positive to strongly positive, and then the same relative to a range of negative 

perspectives. The survey questions 17 – 27 of the researcher-developed instrument  were 

measured by a Likert scale. The Likert-scale used was a five-point scale with the 

underlying concepts being continuous. The intervals between points on the Likert-scale 

were approximately equal. The Likert-scale was used to measure the perceptions of 

participants and the value associated by rating each question on the following 5-point 

scale:  “1” = Strongly disagree, “2” Disagree, “3” = Neutral, “4” = Agree, and “5” = 

Strongly Agree. The final question of the survey asked participants to rank five barriers 

experienced in working on a multidisciplinary research team. This was indicated by “1” 

being the barrier most often experienced and “5” being the barrier least experienced.  
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The 28-question research-developed web-based survey was reviewed and revised 

by a pilot to study to only host 18 questions which were administered though Qualtrics. 

Qualtrics is a private research software company that provides web-based surveys that are 

created and distributed by the researcher, and data are collected and displayed through 

professional graphics, figures, and charts (Snow, 2011).  

Validity.  According to Litwin (1995), validity is the degree to which a test 

measures what it claims to measure. The data that was collected and used in this study 

was attained through a researcher-developed web-based survey instrument. This 

instrument was measured for face and content validity.  Face validity establishes that the 

measure appears to be assessing the intended construct in the proposed study (Litwin, 

1995). Face validity was an essential component in enlisting motivation of participants 

and this is determined by the individual reviewing the instrument (Cozby, 2001; Litwin, 

1995). The individual reviewing the instrument will need to conclude that the instrument 

was an accurate assessment of the trait of interest.   As rational analysis of the instrument 

is achieved by raters (e.g., five collegiate multidisciplinary researchers), the researcher 

asks that the raters specifically review the items for readability, clarity and 

comprehensiveness.  This feedback was essential in guiding the questions that were 

employed on the final instrument. Face validity was established by asking five collegiate 

multidisciplinary researchers from NORDP to participate in the pilot study to examine 

the survey to determine if it could measure what it was intended to measure. The pilot-

study participants who were chosen for the examination were deemed to be representative 

of those chosen to participate in the study.   
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 Content or sampling validity is based on the extent to which a measurement 

reflects the specific intended field of content (Cozby, 2011). The major area of emphasis 

for content validity is ensuring representativeness. In order to establish content validity of 

an instrument, the researcher must identify the inclusive content to be embodied in the 

study (Cozby, 2011). Post content validation, items were then corrected in an effort to 

accurately signify the questions needed to collect data for each desired section of the 

survey. Content validity was established through piloting the study.  

To further ensure validity of the data, the pilot study employed was used for 

accuracy and review of the instrument. A pilot study or feasibility study refers to a small 

experiment to test logistics and collect relative data and information prior to the larger 

study to ensure efficiency and quality (Lancaster, Dodd, & Williamson, 2004). The goal 

of the pilot study was to expose deficiencies in the design of the proposed survey 

instrument and to adjust issues prior to expending a large amount of time and resources 

on an expansive study (Lancaster et al., 2004). Effective pilot studies consider a number 

of organizational issues including but not limited to ensuring that the instructions are 

precise and complete, revising the phrasing of the instrument, reviewing the reliability 

and validity of the results, and determining if statistical and analytical processes are 

effective (Lancaster et al., 2004). This is an imperative step to creating a valid data 

collection instrument so that redundant, inappropriate, or misleading questions are not 

used (Lancaster et al., 2004). As suggested by the literature, the link to the web-based 

survey was e-mailed to a pilot of five multidisciplinary researchers at higher education 

institutions from NORDP (Lancaster et al., 2004). The participants in the pilot study were 
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asked to complete the survey in the exact manner indicated by the instructions. Feedback 

and revisions were petitioned from the pilot study participants, and the instrument was 

then revised to include suggestions for both face and content validity.  

Reliability. Reliability is the degree to which an assessment tool yields constant 

and consistent results (Cozby, 2001; Lancaster et al., 2004; Moskal & Leydens, 2000). As 

mentioned by Lancaster et al. (2004), unreliability is usually present to a certain degree; 

there should be a consistency in the results of a quality instrument collected at different 

points and times. The inclination of consistency found in repeated measures is denoted as 

reliability (Moskal & Leydens, 2000).   

As with validity, pilot and statistical testing are methods to gauge reliability 

(Cozby, 2001; Moskal & Leydens, 2000). The process of pilot testing provided the 

opportunity to revise the instrument and processes for data collection to ensure the most 

appropriate and applicable questions are being asked, to ensure the correct data is 

collected, and the procedure for data collection are pertinent (Cohen, Manion, & 

Morrison, 2000). The scores resulting from the data collected demonstrate reliability 

through consistency in test administration and scoring. The online survey designed and 

administered through Qualtrics provided consistent and dependable management of the 

survey. The online survey eliminated human error in collecting and sorting data. 

Statistical testing is also utilized to measure internal consistency or reliability of a 

survey instrument (Cronbach, 1951). Christmann and Van Aelst (2006) discuss that 

variables derived from test instruments are affirmed to be reliable when they provide 

stable and consistent responses over the repeated administration of the test. The variable 
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is said to be reliable when the variable generated from the questions establishes a stable 

response (Christmann & Van Aelst, 2006). The Cronbach’s alpha is one of the most 

widely used and accepted methods for estimating reliability (Cronbach, 1951; Kline, 

2013). According to Christmann and Van Aelst (2006), Cronbach’s alpha determines the 

internal consistency or average correlation of questions in the survey instrument to rate 

its reliability. Cronbach’s alpha was utilized to measure the internal consistency of the 

researcher-developed web-based survey instrument utilized for this study.  

Data Collection 

Participants for the study were recruited through an e-mail inviting them to 

participate. The e-mail invitation included an introduction and Description of the Study 

document, and the link to the researcher-developed web-based survey hosted on 

Qualtrics. The introduction to the study specified that multidisciplinary research teams 

comprised of faculty and staff at only higher education institutions were to be included in 

the analysis.  The survey was distributed to the 600+ membership of NORDP through 

both email and the listserv during the fall of 2014.  Once the e-mail invitation was sent, 

participants had two weeks to complete the survey. Approximately one week following 

the initial e-mail invitation, a reminder was sent to all participants.  

Data Analysis 

Data analysis is the process of systematically applying statistical and logical 

reasoning to describe, illustrate, and evaluate data (Creswell, 2014). Data collected for 

this study was analyzed through descriptive and inferential statistics. Descriptive 

statistics were used to describe, demonstrate, and encapsulate data in a significant way so 
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that the existence of patterns might emerge (Creswell, 2003). Conversely, this study was 

concerned with more than descriptive analysis, and thus inferential statistics were used to 

analyze if interpersonal dimensions was a determinant factor in successful 

multidisciplinary research interactions. According to Gall et al. (2007), statistical 

inference is defined as a set of mathematical procedures that utilize probabilities and 

information regarding the sample size to draw conclusions about the population that is 

being examined. By following this process, the researcher has the capability to determine 

if the results occur by chance or can be generalized to a different population (Gall et al., 

2007).  

This study sought to analyze the impact of intellectual and interpersonal 

dimensions on multidisciplinary research teams through descriptive and inferential 

statistics. All information used in the analysis was derived from the data collected 

through the researcher-developed web-based survey. To begin the initial analysis of the 

data collected, the data was downloaded from Qualtrics in Microsoft Excel format and 

was then imported into IBM SPSS 20.0 for analyses purposes. While considering 

Creswell’s (2003, 2014) suggestion that a quantitative study should consider descriptive 

analyses of data to examine the existence of patterns, this study explored general 

characteristics of the independent (gender and discipline) variables and dependent 

variables (interactions and barriers). Measures of central tendency and variability (e.g., 

means, standard deviations, minimum, and maximum values) are included for the 

independent variables in order to provide an overview summary of the data collected.   
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In order to analyze the data to address research questions one, two, and three, 

descriptive statistics were used to address the question.  As noted above, descriptive 

statistics are used to describe, demonstrate, and encapsulate data in a significant way so 

that the existence of patterns might emerge (Creswell, 2003). Identifying the barriers to 

producing meaningful and successful research through multidisciplinary research 

collaborations in higher education organizations was critical.  

 Research question four sought to determine if there was a statistically significant 

relationship between the independent variables gender and discipline and the dependent 

variables interactions and barriers in multidisciplinary research teams (Barrick, Stewart, 

Neubert, & Mount, 1998; Fong, 2003). An ANOVA tests the differences in means for 

variables for statistical significance but require fewer measurements to determine 

significant effects (Gall et al., 2007; Gravetter & Wallnau, 2009) in order to evaluate the 

differences among groups.  Further, as significance was evidenced through the analysis 

by the ANOVA, the Tukey’s HSD post-hoc analysis was conducted to identify specific 

groups. All statistical significance was evaluated at the p = .05 level.  

Summary 

This quantitative study was designed to examine the relationships between 

successful and non-successful collaborations through team composition; their intellectual 

capacity and interpersonal dimensions; and how these factors are empirically linked and 

influence team interactions. Participants were asked to complete the researcher-developed 

web-based survey administrated through Qualtrics.  The data collected through the survey 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

62 

were analyzed using descriptive and inferential statistics through SPSS 20.0.  The 

following chapter, Chapter IV, will present the findings of the study. 
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CHAPTER IV 

RESULTS 

Chapter IV presents the findings of the study and includes the following sections:  

(1) restatement of the purpose of the study, (2) restatement of the research questions, (3) 

summary of research design, (4) data collection, and (5) analysis of findings.   

Restatement of Purpose of Study 

The purpose of this study was to examine the perceptions of researchers who 

participate on multidisciplinary research teams of how their teams function.  Of specific 

foci were what are the characteristics of multidisciplinary research teams, what tools they 

use to help facilitate and support team success, what barriers they face that affects their 

success, and if there was statistically significant differences based on gender and 

discipline of interactions and barriers.  The results of this study can be used to contribute 

to and expand on the existing limited literature regarding strategies for building, 

supporting and sustaining multidisciplinary research interactions.  

Restatement of Research Questions 

The following research questions guided this study: 

1. What are the characteristics of multidisciplinary research teams within higher 

education organizations? 

2. What tools do multidisciplinary research teams use to facilitate and support 

team success? 

3. What do multidisciplinary researchers identify as barriers to producing 

meaningful and successful research through team collaborations? 
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4. Is there a statistically significant difference between the independent variables 

gender and discipline and the dependent variables interactions and barriers to 

successful multidisciplinary research teams at higher education institutions?   

Summary of Research Design 

This quantitative non-experimental study examined how multidisciplinary 

research teams in higher education institutions function.  Of specific foci were 

characteristics of participants and their institutions that are part of multidisciplinary 

research teams, how teams interact, and what barriers impact their success, based on 

gender and their disciplines.    

Instrumentation 

Pilot study.  After Texas Tech University Human Research Protection Program 

(HRPP) approval (see Appendix A), a pilot study of the researcher-developed web-based 

survey instrument was employed to ensure it could be used properly, that the information 

obtained was consistent, and that the data collected could be used to address the research 

questions (Lancaster, Dodd, & Williamson, 2004).  As indicated by the literature, a pilot 

study can be valuable to the research design and survey delivery method by greatly 

reducing the number of unanticipated problems associated with the instrument.  It 

provides the researcher an opportunity to redesign parts of the study to overcome 

difficulties that the pilot study reveals (Lancaster et al., 2004).   

The pilot study was conducted with five multidisciplinary researchers from four-

year institutions, who were part of NORDP at the time of this study.  These individuals 

were deemed to be representative of those chosen to participate in the study.  The 
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participants were asked to complete the survey in the exact manner as it was to be 

administered in the actual study (see Appendix B for the original survey).  A thorough 

explanation was provided of their charge to review the survey to ensure the questions 

were clear and that the survey appeared to ask the right questions to accomplish its 

purpose of addressing the four research questions.  After reviewing the feedback from the 

pilot group, revisions were made to the final survey instrument.  The final survey 

instrument consisted of 18 questions, presented in two sections:  (1) participant and 

institution characteristics, and (2) multidisciplinary research team interactions and 

barriers (see Appendix C for the revised survey).      

Data Collection 

Wit approval from the Texas Tech University Human Research Protection 

Program (HRPP), potential participants were sent an e-mail/listserv posting inviting them 

to participate in the proposed study (see Appendix D). Members of the National 

Organization for Research Development Professionals (NORDP) have access to a 

directory of members and their contact information, including their emails. This list was 

only available to members of NORDP. In addition, individual members have access to 

and the capabilities to post information to the NORDP listserv themselves. As an 

organization that was created to offer research development professionals a network to 

share information, it is an accepted practice for members to post information on research 

studies. A gatekeeper who was a member of NORDP posted the recruitment information 

to the listserv for the researcher. The e-mail/listserv invitation included an introduction to 

the study and a Description of the Study document (see Appendices E and F). In addition, 
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the email/listserv posting contained the link to the researcher-developed web-based 

survey hosted on Qualtrics.  Qualtrics is a web-based, secure survey tool provided to 

researchers at Texas Tech University to use to collect research data.   

Once the invitation to participate was sent and posted to the NORDP listserv, 

participants had two weeks to complete the survey. Approximately one week following 

the initial e-mail invitation, a reminder was sent to all potential participants in the 

NORDP membership list, as well as posted again on the NORDP listserv. The 

membership list for NORDP was approximately 600 members at the time of this study, 

but not all met the inclusion criterion of working in a higher education institution.  There 

was a total of 111 responses received from participants, with 14 of those incomplete.  Of 

the remaining 97, 77 of the participants identified that they were part of a 

multidisciplinary research team. Within this 77, 12 did not respond specifically to survey 

questions on their interactions and the barriers they faced as part of a multidisciplinary 

research team. These 12 were removed from further analysis.  The total number of 

participant responses that were analyzed to address the research questions was N = 65. 

Reliability of the instrument.  The researcher-developed web-based survey 

contained two questions with Likert-scaled responses.  The first question asked 

participants about their perceptions of how their multidisciplinary research team interacts 

and the second question asked about barriers faced when working on multidisciplinary 

research teams.  The first question contained an index of responses used to address a 

broad construct, interventions. According to Clark and Watson (1995), a mean inter-item 

correlation as low as .15-.20 may be desirable for broad constructs.  The inter-item 
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correlation for the interventions construct was .176 and considered acceptable.  The 

reliability of the second research question was measured by Cronbach’s Alpha.  

Cronbach's alpha is the most commonly used metric to evaluate the internal consistency 

reliability associated with scores derived from a scale (Webb et al., 2006).  The test is 

used to determine if the number of individual items in a questionnaire all measure the 

same construct (Lance, Butts, & Michels, 2006).  Most researchers indicate that 

Cronbach's alpha must be at least .70 to be considered reliable.  Lance et al. (2006) 

claimed that .70 may be an acceptable minimum for a scale that is newly developed.  

After analyzing the internal consistency reliability of the Likert-scaled survey question 

related to barriers of working on multidisciplinary research teams, it was found to be 

acceptable (65 responses; = .696).     

Findings 

The data collected were analyzed utilizing SPSS 20.0.  Descriptive and inferential 

statistics were employed to address the research questions.   

Characteristics of the Participants and Their Institutions 

Research question one sought to examine the characteristics of multidisciplinary 

research teams within higher education.  Descriptive statistics were used to analyze the 

characteristics of the participants in the study.  Of the 65 participants, the vast majority 

were female (73.8%, n = 48), and a majority of the participants were Non-Hispanic White 

(80%, n = 52).  Participant ages were mainly in two categories:  35-45 (33.8%, n = 22) 

and 46-54 (20%, n = 13).  The majority of the participants hold a doctorate or other 
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terminal degree (66.2%, n = 43).  Table 1 below provides further breakdown of the 

characteristics of the participant sample.      

Table 1.  Participant Characteristics of the Sample         

Characteristic                  n                   %  

Gender   

 Female  48 73.8  

 Male        17 26.2   

Ethnicity  

 Asian/Asian American    3   4.6 

 Black or African American   1   1.5 

 Hispanic or Latino/a      4   6.2  

 Non-Hispanic White  52 80.0 

 Other      5   7.7   

Age Group  

 25-35        10 15.4 

 36-45      22 33.8 

 46-54      13 20.0 

 55-65        12 18.5 

 65+          7 10.8 

 Chose not to identify          1   1.5 

Highest Degree  

 Doctoral/Other Terminal  43 66.2 

 Master’s  20 30.8 

 Bachelor’s      2   3.1 

Discipline  

 Human Sciences  16 24.6 

 Arts & Sciences  21 32.3 

 Other    10 15.4 
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 Engineering      7 10.8 

 Education      5 10.8  

 Business Administration      2   3.1  

 Agri Sciences/Natural Resources   1   1.5 

 Media & Communication      1   1.5  

N = 65 

      

Of the 65 participants, the vast majority were employed at public four-year 

colleges or universities (69.2%, n = 45), with the next largest population employed at 

private four-year colleges and universities at 21.5% (n = 14).  A majority of the 

participants were employed at institutions that enroll 20,000-35,000 students (30.8%, n = 

20), with the second largest number employed at institutions that enroll 5,000-20,000 

students (24.6%, n = 16).  Table 2 below provides further breakdown of the 

characteristics of the participants’ institutions.      

Table 2.  Institutional Characteristics of the Sample        

Characteristic                  n                   %  

Institution Type  

 Public Four-Year College/Univ 45 69.2

 Private Four-Year College/Univ 14 21.5 

 Other        5   7.7 

 Community College        1   1.5   

Student Enrollments   

 20,000-35,000      20 30.8 

 5,000-20,000      16 24.6 

 35,000-50,000      12 18.5 

 50,000-65,000        8 12.3 
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 65,000+        4   6.2 

 1,000-5,000        3   1.5 

 Less than 1,000        1   1.5 

 Did not identify        1   1.5 

N = 65 

      

Multidisciplinary Research Team Tools 

 Research question two sought to understand what multidisciplinary research 

teams utilize as tools to facilitate and support team success. The data suggests that the 

majority of the participants are part of teams that attend training/conferences (51.1%, n = 

24) and receive some type of seed funding (57.4%, n = 27) to support multidisciplinary 

research. Table 3 presents other tools utilized.  

Table 3.  Tools for Success            

Tool                  n              %    

Mapping 

 Yes  25 38.5 

 No  40 61.5 

Online Research Development Tools 

 Yes  17 26.2 

 No  48 73.8   

Training/Conferences  

 Yes  31 47.7 

 No  34 52.3   

Internal Seed Funding     

 Yes  33 50.8 

 No  32 49.2   

Other     
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 Yes  11 16.9 

 No  54 83.1   

N = 65 

      

Barriers to Producing Meaningful and Successful Research through Team 

Collaborations 

 Research question three sought to understand and document what 

multidisciplinary research teams perceive and identify as barriers to producing 

meaningful and successful research through team collaborations.  Descriptive statistics 

were used to analyze type and frequency of the barriers, based on a 5-point Likert-scale.  

The barrier that was cited the most frequently by the study participants were that teams 

occasionally (40%), frequently (12.3%) and very frequently (7.7%) wait until the last 

minute to meet a deadline. Another barrier that was addressed was that research teams 

often have negative interactions.  The participants identified this barrier on occasion 

(27.7%) and frequently (9.2%).  In addition, the participants perceived that the 

multidisciplinary teams that they have or are a part of  do not evaluate their effectiveness 

of their idea generation, noting this occurs occasionally (36.9% of the time), frequently 

(13.8% of the time), and very frequently (10.8% of the time).  Another barrier addressed 

by the participants was that the teams they have been involved with do not use team 

interventions often. The participants noted that team interventions were not used 

occasionally (18.5%), frequently (35.4%), or very frequently (15.4%). The final barrier 

identified by the participants was experiences with a lack of administrative support for 

the multidisciplinary research team.  The participants identified this occurred 
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occasionally (23.1% of the time), frequently (13.8% of the time), and very frequently 

(3.1% of the time).  See Table 4 for further breakdown of these findings. 

Table 4 

Frequency of Barriers for Successful and Meaningful Team Collaborations (N = 65) 

Type of Barrier n % M SD 

 

Team Last Minute 

 

 

  

2.84 

 

1.05 

          Never   6   9.2   

          Rarely 16 24.6   

          Occasionally 26 40.0   

          Frequently  8 12.3   

          Very Frequently  5   7.7   

Negative Interactions   2.42 0.76 

          Never   4   6.2   

          Rarely 34 52.3   

          Occasionally 18 27.7   

          Frequently  6  9.2   

          Very Frequently 0  0.0   

Evaluation Effectiveness   2.90 1.14 

          Never   7 10.8   

          Rarely 15 23.1   

          Occasionally 24 36.9   

          Frequently 9 13.8   

          Very Frequently 7 10.8   

Not Use Team Interventions   3.34 1.20 

          Never   5 7.7   

          Rarely 12 18.5   

          Occasionally 12 18.5   

          Frequently 23 35.4   

          Very Frequently 10 15.4   
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Lack of Administrative Support   2.50 1.00 

          Never   8 12.3   

          Rarely 28 43.1   

          Occasionally 15 23.1   

          Frequently   9 13.8   

          Very Frequently   2 3.1   

 

The vast majority of the participants identified not using team interventions (e.g., 

training, workshops, mapping exercises) as the most significant barrier (M =3.34, SD = 

1.20).  

The Impact of Gender and Discipline on Multidisciplinary Research Teams 

 Research question four sought to examine if there were statistically significant 

differences between the independent variables gender and discipline and the dependent 

variables interactions and barriers to successful multidisciplinary research teams at higher 

education institutions.  A 2X2 (gender X discipline) factorial analysis of variance tested 

the effects of gender and discipline on the success of multidisciplinary research teams at 

higher education institutions. Results indicated significant main effects for gender, F (1, 

52) = 4.44, p < .05, and discipline, F(7, 52) = 4.62, p < .05.  Female (M = 38.37, SD = 

3.57) participants in the current study had more positive perceptions of working 

successfully in multidisciplinary research teams than males (M = 35. 65, SD = 5.61).  For 

discipline, participants from media & communication (M = 42.00, SD = 4.07) and 

business administration (M = 41.50, SD = 2.88) had more positive perceptions than those 

who were from art & sciences, engineering, education, human sciences, and agricultural 

sciences & natural resources.  The two main effects were qualified, however, there was 
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not a significant interaction between the two factors, F (4, 52) = 0.348, p = .844.  The 

results are detailed in Table 5. 

Table 5 

 

2X2 Factor Analysis 

Variable SS DF MS F P π 

gender 44.021 1 44.021 4.435 .045* .151 

      

discipline 220.858 7 31.551 4.618 .032* .825 

      

gender * 

discipline 

23.076 4 5.769 .348 .844 .026 

      

P < .05* 

 

Summary 

Chapter IV provided an analysis of the data, which was used to answer the four 

research questions that guided this study.  Descriptive statistics were used to address 

research questions one, two, and three, and inferential statistics were used to answer 

research question four.  The analysis included a presentation of the participant and 

institutional characteristics, the findings associated with the interactions and barriers of 

working on multidisciplinary research team.  Chapter V will provide a discussion of the 

findings of the study, implications and recommendations for higher education, and 

recommendations for future research. 
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CHAPTER V 

DISCUSSION 

Chapter V provides a discussion of the findings of this study on multidisciplinary 

research teams in higher education organizations.  The following sections are included in 

this chapter:  (1) overview of the study, (2) discussion of the findings, (3) implications of 

the study’s findings to higher education, (4) recommendations for higher education, and 

(5) recommendations for future research.   

Overview of the Study 

The purpose of this study was to examine the perceptions of researchers who 

participate on multidisciplinary research teams of how their teams function.  Of specific 

foci were what are the characteristics of multidisciplinary research teams, what tools they 

use to help facilitate and support team success, what barriers they face that affects their 

success, and if there was statistically significant differences based on gender and 

discipline of interactions and barriers.  For the purpose of this study, multidisciplinary 

research teams are defined as a team composed of or combining several usually separate 

branches of learning or field expertise, though the approach is discipline specific 

(Trewhella, 2009). 

Multidisciplinary research is gaining momentum as an increasingly preferred 

method for exploring expansive societal issues, which is often difficult to do in a singular 

discipline (Disis & Slattery, 2010).  As multidisciplinary research is providing a preferred 

approach for researchers, understanding multidisciplinary collaborations through 

conceptual models is critical to fully appreciate the interconnectedness of intellectual and 

interpersonal dimensions (The Oxford Handbook of Interdisciplinarity, 2010).  As 
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discussed by Newhouse and Spring (2012), the traditional structures of higher education 

organizations are responsible for framing faculty expectations relative to such areas as 

research agendas, teaching philosophies, tenure processes, as well as other areas.  These 

traditional structures, which often result in silos (Young & Harral, 2013) of disciplines, 

can create boundaries that restrict cross-disciplinary interactions. These silos reinforce 

narrow fields of scope, which then encourage singular disciplinary work within higher 

education institutions (Newhouse & Spring, 2010; Stock & Burton, 2011) and create 

difficulties for multidisciplinary research teams.  Disciplines are used for frames of 

reference, methodological approaches, theoretical bases, topics, and technologies, all of 

which limit interaction and exploration into broader issues by faculty (Stock & Burton, 

2011).  These frames of reference are expanding though, as multidisciplinary research 

teams are utilizing numerous disciplines to solve more extensive problems (Wuchty, 

Jones, & Uzzi, 2007).  

There has been evidence over the past 50 years that team research is a more 

sought after and productive approach to conducting research in higher education 

institutions (Blackwell, 1955; Wuchty et al., 2007).  This trend has intrigued many 

faculty to examine the productivity levels and successes of team-based approaches, 

specifically among multi-, inter-, and transdisciplinary teams.  Though much research has 

been conducted by Pennington (2010A, 2010B, 2011A, 2011B) on creating and 

sustaining successful multidisciplinary research teams in higher education institutions, 

there are gaps in the knowledge base related to fully understanding how to successfully 

implement these teams.  This exploration of studying multidisciplinary research teams, 
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notably referred to as the Science of Team Science (SciTS or SoTS), has progressively 

become a more popular theme at higher education institutions in hopes of perfecting 

multidisciplinary research of multi-, inter- and transdisciplinary research teams (Falk‐

Krzesinski, 2010).   

This quantitative non-experimental study utilized descriptive and inferential 

statistics to address the four research questions.  The participants were 65 faculty and 

staff in higher education institutions who were members of NORDP at the time of this 

study.  

The following research questions guided this study: 

1. What are the characteristics of multidisciplinary research teams within higher 

education organizations? 

2. What tools do multidisciplinary research teams use to facilitate and support 

team success? 

3. What do multidisciplinary researchers identify as barriers to producing 

meaningful and successful research through team collaborations? 

4. Is there a statistically significant difference between the independent variables 

gender and discipline and the dependent variables interactions and barriers to 

successful multidisciplinary research teams at higher education institutions?   

The data collected for the study were analyzed utilizing SPSS 20.0.  Descriptive 

statistics were used to address research questions one, two, and three, and inferential 

statistics were used to address research question four.     
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Discussion of the Findings 

Characteristics of Multidisciplinary Research Teams and the Tools They Use 

Research question one sought to examine the characteristics of multidisciplinary 

research teams within higher education and research question two sought to understand 

what multidisciplinary research teams utilize as tools to facilitate and support team 

success. Descriptive statistics were used to analyze both of the research questions.  Based 

on the findings of this study, the characteristics of those on multidisciplinary research 

teams are that they are Non-Hispanic White, doctoral or terminal-degreed women, 

between the ages of 35-54, working at four-year public institutions.   

The findings of the characteristics of the participants who actively participate in 

multidisciplinary research from this study are both new and supporting. No other 

literature reviewed for this study spoke specifically to the gender makeup of 

multidisciplinary research teams. The findings of this study did indicate that a larger 

number of participants who responded were female.  One finding in this study that does 

support the prior research of Rhoten and Parker (2004), who found in their study that 

evaluated five university-based interdisciplinary research programs, was that young, 

bright researchers tended to gravitate towards cross disciplinary boundaries.  As noted by 

Young and Harral (2013), multidisciplinary research teams who are diverse and have 

multiple perspectives improve the chance for creative solutions.  Another aspect of status 

is rooted within diversity.  A diverse group of faculty may determine the pattern and tone 

of communication during collaborations.  Jackson, May, and Whitney (1994) and 

Pennington (2010B) postulate that individuals with higher or more recognized statuses 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

79 

tend to display more assertive nonverbal behavior during communication, speak 

frequently, are more likely to criticize, dictate more commands, and interrupt more, 

creating a hierarchy dynamic which negatively impacts the team's performance. As a 

result, multidisciplinary teams that lack interpersonal dimensions may not have the tools 

or capabilities of relating or understanding diversity, which prevents these teams from 

maintaining a successful level of production (Jackson, May, & Whitney, 1994). 

The findings of this study also suggest that the majority of the participants were 

part of teams that attend training/conferences (47.7%, n = 31) and receive some type of 

seed funding (50.8%, n = 33) to support multidisciplinary research.  The findings also 

indicate that many of the participants in the study were not utilizing available tools such 

as mapping, online research development tools, and attending training and conferences to 

help lead to team success.  The conceptual framework of this study supports that team 

composition, intellectual capacity and interpersonal dimensions, and how these factors 

are empirically linked, influence team interactions and the success of the 

multidisciplinary research team (Hall et al., 2008; Homes et al., 2008; Warnacke et al., 

2008).  The tools that are available for multidisciplinary teams to use that can help 

enhance and influence their interactions and efforts should be utilized in order to 

maximize the outcomes of the team efforts. 

Barriers to Producing Meaningful and Successful Research through Team 

Collaborations 

 Research question three sought to understand and document what 

multidisciplinary research teams perceive and identify as barriers to producing 

meaningful and successful research through team interactions.  The participants were 
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asked to assess the barriers they faced when working with multidisciplinary research 

teams that affected their abilities to be successful, based on a 5-point Likert scale that was 

used to measure the frequency of occurrence.  The barriers that were assessed were: 

 Team waiting until the last minute to approach a research project with very little 

team collaboration; 

 Team often has negative interactions that halt progress and work; 

 Team does not evaluate its effectiveness during idea generation, 

 Team does not use interventions such as training, workshops and mapping 

exercises, and 

 Team experiences a lack of support from the administration of the university, 

college, and department. 

 The barrier that was cited most frequently by the study participants was that teams 

occasionally (40%), frequently (12.3%) and very frequently (7.7%) waited until the last 

minute to meet a deadline. Another barrier that was addressed was that research teams 

often have negative interactions occasionally (27.7%), frequently (9.2%) and very 

frequently (0%). The participants perceived that the multidisciplinary teams that they 

have or are a part of  do not evaluate their effectiveness of their idea generation, noting 

this occurs occasionally (36.9%), frequently (13.8%), and very frequently (10.8%).  

Another barrier addressed by the participants was that the teams they have been involved 

with do not use team interventions often as well as that they perceive that they do not 

receive support from administration on occasion (23.1%), frequently (13.8%), and very 

frequently (3.1%). These findings indicate that barriers do exist when working with 
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multidisciplinary research teams in multiple areas. As noted by Pennington (2011B), 

evaluating a team’s effectiveness during idea generation is necessary to redefine terms 

and learn disciplinary design to better assist the development of multidisciplinary 

research.  In Pennington’s work, she found that impacts from intervention can provide 

interesting linkages for multidisciplinary work that may emerge into meaningful 

research.  She suggests using a design-based research approach to develop an 

intervention for teams that are failing in communication and understanding of other’s 

disciplines. 

 The conceptual model, based on the works of Hall et al. (2008), was designed to 

be used to analyze multidisciplinary research teams.  This is an interesting model to 

analyze within the context of the findings of research question three.  The model is 

focused on collaborative team readiness and evaluation of design. In the development of 

this conceptual model, research conducted by Hall et al. (2008) found that people who 

scored higher in working together also cited that their institutions had more resources for 

supporting these types of collaborations.  The findings of the current study indicate some 

signs that the participants have not had completely positive interactions with team 

members and that some perceive that the administration within their institutions have not 

provided the resources needed for the team to be successful. Based on the model, the 

lack of resources and support could lead to some of the interaction barriers noted by the 

participants of this study. As Pennington (2011B) has identified, a team’s readiness is a 

critical factor in multidisciplinary research settings as success can be dependent on the 

team’s ability to understand, relate, and think outside of a personal discipline. 
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Impact of Gender and Discipline on Multidisciplinary Research Teams 

 Research question four sought to examine if there were statistically significant 

differences between the independent variables gender and discipline and the dependent 

variables interactions and barriers to successful multidisciplinary research teams at higher 

education institutions.  The analysis of the data collected indicated there was no 

significant differences found between the independent and dependent variables.  As noted 

prior, the literature reviewed for this study did not indicate any research that focused on 

gender differences in relations to successfully working with multidisciplinary research 

teams. The findings of this study do add to the knowledge base about the differences in 

perceptions of women and men relative to how they perceive interactions with 

multidisciplinary research team members as well as the barriers that they perceive or 

have experienced that have affected the abilities of their research team to be successful.  

Understanding how to enhance collaborative processes and outcomes is important in 

advancing the Science of Team Science (SciTS or SoTS) (Stokols, Hall, Taylor, & 

Moser, 2008). The findings of this study indicate that women and men have similar 

experiences of working collaboratively as well as have experience with similar processes 

when working with multidisciplinary research teams.   

 As noted by Roosevelt (2011) and Wutchy, Jones, and Uzzi (2007), though teams 

who communicate well, are collaborative and have compassion, trust, and are helpful to 

each other, are not always capable of connective thinking.  Connective thinking implies 

the ability to think across topics and subjects across disciplines.  The findings of this 

study indicate that the disciplines of Media and Communication and Business 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

83 

Administration have more positive perceptions about working in multidisciplinary 

research teams than the other participants. These findings must be viewed with caution, 

though, due to the small participant numbers from these disciplines.  Also noted in the 

literature, was that teams who have higher intellectual capacity often lack critical 

interpersonal skills that are essential to team success (Casner-Lotto & Barrington, 2006). 

Implications for Higher Education 

The findings of this study suggest several implications for higher education 

organizations and their approach to multidisciplinary research teams.  Team research has 

shown to be a productive approach to conducting research in higher education institutions 

(Blackwell, 1955; Wuchty et al., 2007).  Faculty are intrigued by this approach but 

continue to evaluate how it can affect their productivity levels and successes in a team-

based approach to research, specifically through multi-, inter-, and transdisciplinary 

teams.   

The first implication for higher education as a result of this study is that 

institutions need to be concerned with the diversity makeup of their multidisciplinary 

research teams.  Though the response rate of the findings of the current study was  

relatively small, if one was to generalize the findings to who the participants in 

multidisciplinary research are, it would be a very homogenous group.  The existing 

literature notes that multidisciplinary research teams generally consist of diverse 

disciplines, personalities, levels of intelligence, management styles, experience, and 

methods for problem solving (Amey & Brown, 2004; Amey, Brown, & Sandmann, 2002; 

Disis & Slattery, 2010; Pennington, 2010B).  As noted my Milem (2003), academic 
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institutions have made an effort to invest in creating and sustaining these diverse teams. 

This is important to the success of multidisciplinary teams as it leads to an expansive 

design to solve larger-based problems from different perspectives (Penning, 2010A), 

which is the process of problem solving through multiple disciplines that is the Team 

Science approach. 

The second implication for higher education based on the findings of this study is 

that without the strategic use of available tools to promote successful and collaborative 

multidisciplinary research teams, these teams may not be as successful or productive as 

they could be.  The findings of this study indicate that most of the participants did not 

utilize common tools such as mapping, online research development tools, or going to 

training and conferences within their multidisciplinary research teams. The predominant 

tool noted by the participants that they used was internal seed funding.  This could be due 

to their lack of knowledgeable about the tools available or that they do not yet see the 

need or value of them.  Positive and sustainable interactions from multidisciplinary 

research participation are often attributed to institutional support, facilitation, intrinsic 

value, and communication (Blackwell, 1955; Disis & Slattery, 2010; Pennington, 2010B, 

2011A; Rhoten & Park, 2004; Wuchty et al., 2007). The findings of the work of 

Pennington, (2010B, 2011A) and Rhoten and Parker (2004) found that many faculty felt 

restricted by the current academia structure of working within a traditional silo or 

discipline (Pennington, 2010B, 2011A; Rhoten & Parker, 2004), which could also be why 

the participants did not have or use the tools that have shown to be effective when 
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working with multidisciplinary research teams.  A lack of structural support from 

universities make it difficult to invest in the SciTS field (Rhoten & Parker, 2004).    

The third implication for higher education is that the barriers identified in the 

findings of this study will impact the success of multidisciplinary research teams, 

specifically a lack of administrative support for this type of research through the 

provisions of resources.  Negative and unsustainable outcomes from multidisciplinary 

research participation are often attributed to institutional pressures (Colbeck, 2002; 

Younglove-Webb et al., 1999). Institutional pressures, often attributed to financial 

production and demands that are associated with faculty workload, have resulted from 

historical trends in higher education (Younglove-Webb et al., 1999). These institutional 

demands create a difficult atmosphere in which to collaborate on large multidisciplinary, 

multi-institutional projects that require much attention and patience (Younglove-Webb et 

al., 1999).   

Recommendations for Higher Education 

Based upon the findings of this study, several recommendations for higher 

education are offered relative to the use of multidisciplinary research teams.  The first 

recommendation for higher education is that efforts are made to compose 

multidisciplinary research teams that are diverse in not only gender and ethnicity, but 

specifically discipline.  Within traditional higher education organizations, disciplines are 

used for frames of reference, methodological approaches, theoretical bases, topics, and 

technologies, all of which limit interaction and exploration into broader issues by faculty 

(Stock & Burton, 2011).  These frames of references need to be expanded in order to 
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resolve the issues of disciplinary silos so that more extensive problems can be solved 

through multiple perspectives (Wuchty, Jones, & Uzzi, 2007).  

The second recommendation for higher education is that universities that want 

and are committed to the use of multidisciplinary research teams must invest in the tools 

they need to help ensure their success.  As more focus is placed on funding 

multidisciplinary research by federal funding agencies, and as the government continues 

to cut federal agencies’ budgets for research, multidisciplinary research will continue to 

rise as a preferred method of studying problems (Huerta et al., 2005). This rise is 

attributed to the expansive and broad research approach that allows scientists to utilize a 

larger scope to identify innovative and transformational solutions (Brainard, 2002).   

The final recommendation for higher education based on the findings of this study 

is that higher education administrators must work to remove the barriers that impact the 

success of multidisciplinary research at their institutions. Some of the barriers identified 

such as teams waiting until the last minute to address tasks, negative interactions among 

team members, and not evaluating the effectiveness of generating ideas on the team are 

relative to the teams themselves.  Training must be provided to faculty and staff who 

collaborate on multidisciplinary research teams in order for them to be as successful as 

possible.  Though the participants in this study noted attending training and conferences 

on multidisciplinary research was one of the most frequent tools utilized, a majority of 

the participants noted they did not use this avenue to increase their knowledge in the area 

of multidisciplinary research.  Warnacke et al.’s (2008) model that focuses on the social 

and biological responses produced during team interactions, and which is a component of 
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the conceptual framework that was used to frame this study, strongly suggests that team 

success is strongly influenced by the social and interpersonal processes within the team. 

The majority of the barriers noted were relative to these social and interpersonal 

processes among the team members. 

Recommendations for Future Research 

  The findings of this study have contributed to the knowledge base on 

multidisciplinary research teams, but there is still much to be explored and examined.  

Over the course of conducting this study, several needs for future research have become 

apparent.  First, this study should be replicated with a larger sample of faculty and staff 

who are part of multidisciplinary research teams. The response rate to the survey for this 

study was relatively small, and with an increase of national and international researchers 

in multidisciplinary research, large data sets are needed to more fully evaluate its 

effectiveness and how these teams should be formulated and operated to ensure their 

success, so the findings can then be generalizable. 

A qualitative study that seeks to explore the perceptions and experiences of 

multidisciplinary research teams is needed. These individuals hold the key to the 

interactions among members and how these can be nurtured and enhanced. As most 

multidisciplinary research is conducted within public research universities, the 

perceptions and experiences of those within these institutions will be invaluable to the 

multidisciplinary research field and Team Science. 

A final study recommended for future research is to analyze the longitudinal 

impact of multidisciplinary research teams and their outcomes. Of specific interest would 
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be a quantitative study that looks at proposal submissions and capture rates, as well as 

hours allocated to team work and the return on investment for institutions in supporting 

these research teams. 

Conclusion 

As many concerns revolve around creating and sustaining a multidisciplinary 

research team, studying team interactions will help in identifying possible solutions for 

overcoming disciplinary and other barriers.  While there are benefits to multidisciplinary 

research teams, concerns also exist in supporting and facilitating these teams.  As many 

concerns revolve around creating and sustaining a multidisciplinary research team, 

studying team interactions will help in identifying possible solutions for overcoming 

disciplinary and other barriers.  The conceptual framework that was used to frame this 

study was based on three conceptual models to provide a foundation of past and current 

multidisciplinary research collaborations, so that empirical links can be identified and 

disseminated to create more cohesive and progressive approaches for multidisciplinary 

research work in higher education institutions.  

The purpose of this non-experimental quantitative study was to examine the 

perceptions of researchers who participate on multidisciplinary research teams of how 

their teams function.  Of specific foci were what are the characteristics of 

multidisciplinary research teams, what tools they use to help facilitate and support team 

success, what barriers they face that affects their success, and if there was statistically 

significant differences based on gender and discipline of interactions and barriers.  With 

such a large number of research teams collaborating in cross-disciplinary research, it is 
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imperative to understand the inner workings of these teams.  Various researchers have 

expressed that more research on multi-, inter-, and transdisciplinary research teams is 

needed to better develop and select methodologies for solving extensive and broad 

problems.  The results of this study can be used to contribute to and expand on the 

existing limited literature regarding strategies for building, supporting, and sustaining 

multidisciplinary research interactions.   

The participants for this study were 65 individuals who work with 

multidisciplinary research teams and include multidisciplinary team members, faculty, 

and staff. Only participants who indicated employment at higher education institutions in 

the U.S. were asked to participate in this study. The membership list of the National 

Organization for Research Development Professionals (NORDP) was utilized. A 

researcher-developed web-based 18 question survey instrument was used to collect the 

data for this study to address the four research questions.  Data was analyzed with SPSS 

20.0 and descriptive and inferential statistics were used to answer the four research 

questions. 

The findings of the study indicate that the characteristics of members of  

multidisciplinary research teams based on the participants in this study are doctoral or 

terminal-degreed, non-Hispanic White females, who work within a four-year public 

higher education institution.  The participants were mainly between the ages of 36-54. In 

addition, the participants identified that a majority of them did not utilize tools such as 

mapping, online research development tools, or attend training/conferences to help with 

team success. A majority did identify that internal seed funding from their institution was 
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a tool that they used.  The participants acknowledged that there were several barriers that 

created challenges to multidisciplinary research team success including teams waiting 

until the last minute to complete work, negative interactions among team members, lack 

of use of team interventions, and a lack of support from administration. The final finding 

of this study indicated that there was no statistically significant differences based on 

gender and discipline and team interactions and barriers faced. 

The findings of this study lead to several implications for higher education. The 

first is that the diversity of the members on multidisciplinary research teams is important 

to the success of the outcomes of these teams, as a lack of diversity can lead to narrow-

minded solutions to large scale problems. A second implication is the failure to invest in 

and educate faculty and staff on tools that have shown to help multidisciplinary research 

teams be successful can lead to unsuccessful research experiences and dissatisfaction of 

these key people in participating in future research teams. The final implication is that a 

lack of administrative support, specifically in the areas of resources, can lead to a difficult 

atmosphere in which to collaborate on large multidisciplinary projects. 

There are three recommendations provided to address the findings of this study. 

The first is that institutions should put forth the effort to put together diverse, 

multidisciplinary research teams that are diverse in gender, ethnicity, as well as 

discipline. The second recommendation is that universities need to invest in the tools that 

have been shown to be effective in helping multidisciplinary teams find success and lead 

to meaningful work. The final recommendation is that higher education institutions must 
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work to remove barriers within the institution that prevents multidisciplinary research 

team success. 
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APPENDIX B 

 

Original Survey Instrument 

 

Multidisciplinary research is a critical and growing focus at higher education 

institutions.  The purpose of this study is to examine how multidisciplinary research 

teams in higher education institutions function.  Additionally, the proposed study is 

needed to provide an understanding of current and past research that analyzes 

multidisciplinary work, so that empirical links can be identified and disseminated to 

create more cohesive and progressive approaches for multidisciplinary research work in 

higher education institutions. Of specific interest is how these  teams are currently 

utilizing team facilitation or mapping to support interactions and research; why team 

interactions are positive and productive or negative and destructive; and what intellectual 

and/or interpersonal factors have multidisciplinary research teams experienced.  The 

results of this study will be used to contribute to and expand on the existing limited 

literature regarding strategies for building, supporting and sustaining multidisciplinary 

research interactions.  

This data is being collected and will be analyzed and presented in my dissertation. 

My goal is to locate, illuminate, and understand the distinctive values, management 

practices, and skills which lend to this research teams organizational vitality.  In other 

words, I am interested in developing a baseline that understands successful 

multidisciplinary research teams. 

The survey takes about thirty minutes to complete. Only multidisciplinary 

researchers at higher education institutions are asked to participate. Please answer each 

question to the best of your ability.   

 

Questions: 

 

1. What is your gender?       Male     Female 

2. Which age group best represents you?   

18-25     25-35    35-45  55-65  65+ 

3. How do you describe yourself? (please check the one option that best describes 

you) 

a. American Indian or Alaska Native 

b. Hawaiian or Other Pacific Islander 

c. Asian or Asian American 

d. Black or African American 

e. Hispanic or Latino 

f. Non-Hispanic White 
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4. Are you currently: 

a. Faculty 

b. Staff 

c. Student 

d. Research Development Professional 

e. Other 

5. What is the highest grade or year of school you completed? 

a. Grade 12 or GED (High school graduate) 

b. College 1 year to 3 years (Some college or technical school) 

c. Bachelor’s Degree  

d. Master’s Degree 

e. Doctoral or other terminal degree 

6. Which best describes your current Title? 

a. Distinguished or Endowed Professor 

b. Full Professor 

c. Associate Professor 

d. Assistant Professor 

e. Professor of Practice 

f. Clinical Professor, Instructor or Lecturer 

g. Research Professor 

h. Adjunct Professor 

i. Administrator 

j. Research Associate 

k. Graduate Student 

l. Undergraduate Student 

m. Other 

7. Which best describes your higher education institution: 

a. Community college (two or four year college) 

b. Liberal arts college (two or four year) 

c. Public higher education institution (four year university) 

d. Private higher education institution  

e. Corporate university 

f. Other  

8. How many total students attend your higher education institution? Less than 1,000    

1,000-5,000    5,000-20,000    20,000-35,000    35,000-50,000   50,000-65,000     

65,000+ 

9. Which discipline do you identify as your area of expertise?  

a. Arts & Sciences 

b. Engineering 

c. Education 

d. Human Sciences 

e. Visual & Performing Arts 

f. Agricultural Sciences & Natural Resources 
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g. Media & Communication 

h. Business Administration 

i. Architecture 

j. Other 

10. How many years have you been employed by your current institution?  

     0-3        4-7        8-10        11-15       16-20       21-25      25+ 

11. Do you currently work in a unit or department that is considered multidisciplinary 

(represents multiple disciplines e.g. Engineering and atmospheric science)? Yes   

or     No 

12. How many faculty, staff and students currently work with your multidisciplinary 

research team?          0-5         6-15         15-30         30-50         50+    

13. Does your multidisciplinary research team use any of the following? 

a. Mapping to identify research ideas or initiatives 

b. Online research development tools (e.g. The Toolbox Project, SciVal 

Experts, Collaboration Tool Survey, HUBzero Platform for Scientific 

Collaboration, Global Researcher Network, Researching Network 

Platform, Researchmatch.org, etc.) 

c. Attend multidisciplinary research team trainings or conferences  

d. Internal seed funding 

e. I do not know 

 

In the following section, please indicate your selection by choosing “Yes” or  “No.” 

14. Has your multidisciplinary research team obtained federal grants? 

Yes    No 

15. Has your multidisciplinary research team been successful in producing 

publications as a team? 

Yes    No 

16. Has your multidisciplinary research team work resulted in commercialized efforts 

(e.g. new technologies that have patents (pending or finalized), licenses, royalty 

agreements? 

Yes    No 

In the following section, please indicate your selection by rating each question on a 5-

point scale, with “1” = Strongly disagree, “2” Disagree, “3” = Neutral, “4” = Agree, “5” 

= Strongly Agree.  

17. I spend the majority of your time focusing on multidisciplinary related research. 

  5   4   3   2  1 

18. When problems arise during multidisciplinary research team interactions, I think 

it is best to work through the problems by discussing them as a group. 

   5   4   3   2  1 

19. I believe my multidisciplinary research team has an open and outgoing style of 

communicating. 

   5   4   3   2  1 
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20. I believe my multidisciplinary research team can be described as quiet and 

reserved. 

5   4   3   2  1 

21. I would describe my multidisciplinary research team as warm, friendly, 

communicative, trusting, helpful and tolerant. 

 5   4   3   2  1 

22. My multidisciplinary research team embodies the following extraversion 

capabilities: social, enthusiastic, energetic, and optimistic capacity. 

5   4   3   2  1 

23. My multidisciplinary research team often loses time and effort in working through 

problems. 

5   4   3   2  1 

24. I have noticed that my multidisciplinary research team members have problems 

with disciplinary chauvinism (e.g. the belief that certain disciplines are more 

important or above others). 

5   4   3   2  1 

25. My multidisciplinary research team receives financial institutional support. 

5   4   3   2  1 

26. I think multidisciplinary research team would like to work with a research 

development professional or facilitator to support project growth and/or advancement. 

5   4   3   2  1 

27. My multidisciplinary team can usually decide on a methodology for a 

multidisciplinary research project. 

  5   4   3   2  1 

For the closing section of this survey, please indicate your selection by ranking each 

item from 1-5, with 1 being the barrier you experience most frequently in 

multidisciplinary research and 5 being the barrier you experience the least in 

multidisciplinary research.  

28. 

___ My multidisciplinary research team waits until the last minute to approach a 

research project with very little early team collaboration. 

___ My multidisciplinary research team often has negative interactions that halt 

progress and work. 

___ My multidisciplinary research team does not evaluate its effectiveness during 

idea generation (e.g. compromising on methodologies or approaches, etc.). 

___ My multidisciplinary research team has not used team interventions (training, 

workshops and mapping exercises). 

___ My multidisciplinary research team experiences a lack of support from the 

administration, university, college or department.  

 

Thank you for your time and participation. Questions or comments should be directed 

to Anna Young, anna.t.young@ttu.edu.  

  

mailto:anna.t.young@ttu.edu
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APPENDIX C 

Revised Survey Instrument (After Pilot Study) 
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APPENDIX D 

Recruitment Script 
 

My name is Anna Young and I am currently a doctoral candidate at Texas Tech University in the 

higher education program. I am conducting a study that examines how multidisciplinary research 

teams in higher education institutions function.  For the purpose of this study, multidisciplinary 

research teams are defined as a team composed of or combining several usually separate branches of 

learning or field expertise, though the approach is discipline specific. The proposed study is needed to 

provide an understanding of current and past research that analyzes multidisciplinary work, so that 

empirical links can be identified and disseminated to create more cohesive and progressive approaches 

for multidisciplinary research work in higher education institutions. The results of this study will be 

used to contribute to the existing limited literature regarding strategies for building, supporting, and 

sustaining multidisciplinary research interactions.  
 
You have obtained the study information through the Science of Team Science listserv. If you are 

involved in multidisciplinary research at a higher education institution, I would appreciate your 

participation in this study. To participate, you can click on the link below to the 28-question web-

based survey. The survey should take no more than 20 minutes of your time to complete.  
 
Additional details of the study are provided in the attached Description of the Study. 
 
If you have any questions about this study, please e-mail me at anna.t.young@ttu.edu or call my 

dissertation supervisor, Dr. Stephanie J. Jones, at (806) 834-1380 or email her at 

stephanie.j.jones@ttu.edu.  
 
If you are willing to participate, please proceed to the survey at: 
 
https://educttu.az1.qualtrics.com/SE/?SID=SV_9BjLx1cFncazkQl 
 
I very much appreciate your time and consideration in participating in this study.  
 
Kind regards, 
 
Anna Thomas Young 
Doctoral Candidate, Higher Education Administration Program 
Texas Tech University 
 

 

  

mailto:anna.t.young@ttu.edu
mailto:stephanie.j.jones@ttu.edu
https://educttu.az1.qualtrics.com/SE/?SID=SV_9BjLx1cFncazkQl
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APPENDIX E 

Description of the Study Document 

 

What is this project studying? 

This study is called “Identifying Empirical Links between Interpersonal and Intellectual 

Dimensions of Multidisciplinary Research Teams.” This study will examine how 

multidisciplinary research teams in higher education institutions function.  Additionally, 

the proposed study is needed to provide an understanding of current and past research 

that analyzes multidisciplinary work, so that empirical links can be identified and 

disseminated to create more cohesive and progressive approaches for multidisciplinary 

research work in higher education institutions. 

 

What would I do if I participate? 

In this study you will be asked to participate in 28 question web based survey. You will 

be asked a series of questions about your perceptions and experiences with 

multidisciplinary team research.  

 

Can I quit if I become uncomfortable? 

Yes, your participation is completely and solely voluntary. The researchers and the Texas 

Tech University Institutional Review Board have reviewed the survey questions and feel 

that you can answer the questions comfortably. You can also stop answering questions at 

any time. Participating is your choice. However, we do appreciate responses for the 

survey.  

 

How long will my participation take? 

The survey will take approximately 30 minutes of your time.  

 

How are you protecting privacy? 

Pseudonyms will be used to identify participants and their college in the study. None of 

your personal identifying information will be associated with any data collected or 

reported. 

 

How will I benefit from participating in this study? 

Besides providing the project with valuable information, you are also contributing to a 

national movement that is seeking to perfect methodologies and collaborations so that 

funding, time, and materials are used effectively.  

   

How can I participate in this study? 

If you are part of the National Organization of Research Development Professionals 

(NORDP) and actively participate in multidisciplinary team research, you meet the 

criterion for inclusion of this study. You will receive an e-mail as part of the NORDP list-

serve. Please click on the link, complete the survey and submit to participate in this study.  

 

I have some questions about this study. Who can I ask? 



 Texas Tech University, Anna Thomas Young, December 2015 

 

 

116 

1. If you have any questions about this research study, you can contact Anna Young 806-

834-3015 or e-mail her at anna.t.young@ttu.edu. 

2. You may also contact Dr. Stephanie J. Jones, who is supervising this study and 

students, at (806 ) 834 -1380 or via e-mail at stephanie.j.jones@ttu.edu. 

3. Texas Tech University also has a Board, the Institutional Review Board, which 

protects the rights of people who participate in research.  You may contact them with 

questions by calling (806) 742-2064 or email them at hrpp@ttu.edu. You may also 

contact them by mail at Institutional Review Board for the Protection of Human 

Subjects, Office of the Vice President for Research, Texas Tech University, Lubbock, 

Texas 79409 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


