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Overview of Social Sciences
Since 2004 this area has increased the number of investigators supported (from two to four) and diversified the topics covered.  The team is led by Dr. Gray (NCSU) and supports a collection of research projects supervised by Gray, Craig, Martin (NCSU) and Blake (UNC-CH) and an education project headed by a consultant, Dr. Osmond. During 2005-6 CERSP’s the team were in the process of completing work on a series of two-year projects that were initiated during 2004.  Continuing support has been provided for Dr. Martin’s collaboratively supported Southeast Raleigh Mathematics and Science action research seed project. Other projects examine the effects of center-based training on graduate student outcomes, factors that affect the decision by firms to join/not join a cooperative research center (CRC) (both partially funded), leadership processes in CRCs, the success of HBCU-RU partnerships and the utility of text mining tools in cross disciplinary discovery processes. Each of these projects addresses issues that are of direct and immediate relevance to our center and to centers nationally and contribute to the broader social science literature on these topics. Proposals for continuing and new projects are currently being solicited.

Successful Leadership Qualities in Cooperative Research Centers (CRCs)


Principal Investigator:  S. Bart Craig with Jennifer Lindberg and Daniel Rosenberg (both MS students in psychology)
Key Finding: Optimal CRC leadership differs from leadership in other settings (e.g., corporations) in that CRC leaders ideally should place much less emphasis on traditional structure initiation behaviors (e.g., assigning roles, delegating tasks, instructing subordinates) and much more emphasis on serving as an interface or buffer between individual researchers and external stakeholders, such as sponsors and university administrators.  

             Objectives: This research constitutes a step toward enhancing the effectiveness of CRC directors by (1) identifying the unique demands placed on individuals in director roles, (2) identifying personality and behavioral characteristics of individuals that are associated with effectiveness in director roles, (3) creating a standardized multirater (360°) feedback tool that directors can use for their own ongoing performance improvement, and (4) pilot testing the new tool by providing developmental feedback within CERSP and to directors participating in this research. Approach: Steps 1 and 2 involved qualitative data collection and analysis and constituted Phase 1. Steps 3 and 4 are quantitative in nature and constitute Phase 2. 
             Accomplishments: Currently this project is concluding Phase 2. Qualitative interview data (approximately one hour per interview) have been collected from 8 center directors and 11 constituents, with content analyses serving to map the dimensionality of CRC leader performance. Comparison of CRC leader performance dimensions with traditional leadership performance dimensions has provided insight into the uniqueness of the CRC leader role. Translation of the performance dimensions into an initial pool of standardized scale items is currently in progress. When complete, the feedback tool will be made freely available to CRC directors and other leaders in research and development (R&D) settings. Although the stated focus of this project is on leadership in CRCs, by identifying the features of the CRC setting that are shared and unshared with other leadership settings, this research will also contribute to our understanding of leadership more generally.
Factors That Predict a Firm’s Decision to Join University-based Industrial Consortia

Principal Investigator: Denis Gray with Drew Rivers (PhD; Psychology)

Key finding: While the center “champion” plays a key role in deciding whether or not to join an IU Center, a complex and variable network of supervisors, legal, and other corporate staff can affirm or negate their evaluation and recommendation to join a center. 
Objectives: (1) To identify center, organizational, and individual factors that affect a firm’s decision to join or not join an IU Center; (2) To develop multi-level predictive model of the factors that affect the decision to join an IU Center. Approach: During Phase 1, web-based survey methodology was used to collect quantitative and qualitative data from 47 center directors about methods centers use to recruit new members and the factors (e.g., needs, perceptions, decision making methods) that appear to differentiate firms that join or do not join centers. During Phase 2 a structured interview guide has been used to collect qualitative data from firm representatives that recently decided to join or not join an IU Center about their firm’s internal decision making process and the criteria used to make their decision. The idiosyncratic nature of the firm decision making processes and the variable joining criteria used by firms dictated expanding the qualitative data collection effort (from 5 cases to 20) and model development effort and postponing the multivariate predictive objective to empirically test the model.

Accomplishments: An empirically-based IU Center Marketing Model that includes “best practices” has been developed based on feedback provided by 47 center directors. Interview data has been collected from 10 of 20 targeted firm representatives about joining decision processes and criteria. A preliminary decision making and “IU Center Business Model” have been developed that reflect the multiple factors that appear to affect a firm’s decision to join or not join a Center.  Qualitative data collection and analysis will be completed this summer. Findings from this project will help guide and improve CERSP and other IU Center recruitment and technology transfer efforts. This project reflects the first empirical examination of how and why firms decide to join or not join an IU Center and should make a valuable contribution to the S&T policy literature.
Development of Cross-Disciplinary Text Mining Tools
Principal Investigator: Catherine Blake with Meredith Rendall, (MS, School of Information and Library Science), Elizabeth Ashley Brown (MS, SILS), Joshua Purvis (MS, SILS)

Key finding: The text analysis has revealed that language constructs used in abstracts are different to those in the body of a document and that deep language processing is required to transition from medical to chemical literature. 

Research objectives:  Design and develop text mining technologies that are consistent with the existing discovery practices of CERSP members. Demonstrate this approach by identifying connections between chemistry and medical literatures. Approach: (1) User study to develop a model of existing information behaviors surrounding the discovery processes used by CERSP scientists. (2) Use a knowledge-based approach to identify connections between chemistry and medical literatures. 

Accomplishments:  (1) We conducted and transcribed 27 interviews with faculty at UNC and NCSU campuses and then analyzed the data in NVivo 7 using a grounded theory approach. Five key discovery themes emerged (novelty, building on existing ideas, the need for simplicity and a practical application and the need for consistency between experimentation and theory) and four key information sources (discussion, previous projects, combining expertise and searching literature). These findings provide insight into the discovery processes and confirmed our hypothesis that a text mining system should integrate tightly with experimental findings. (2) We analyzed the 101,458 documents using a bag-of-words approach which resulted in 16.5 million sentences and 286.1 million database entries. Much of the previous research in text mining considers only abstracts rather than the full-text, so our first analysis characterized the differences between language constructs within document sections. We found that the traditionally used TF-IDF weights are higher when generated on abstracts than on the full-text which has implications to the weighting scheme used for an information retrieval system. This shows that an alternative weighting scheme should be used for full-text documents. In our second experiment, we explored using a knowledge-based representation and found that deep natural language processing (NLP) was more effective at identifying relationships between concepts than the bag-of-words approach. The deep NLP took 116 days of CPU processing time, and resulted in an additional 526.5 million database entries. We are in the process of running experiments to quantify the degree of improvement provided by deep NLP. Results of this study and the tool it produces should enable investigators to leverage findings from chemistry literature that have medical implications and vice versa. 

Factors Affecting the Success of Historically Black (HBCU) and Research I University (RU) Research Partnerships

Principal Investigators: Denis Gray with Andrea Lloyd (M.S., Psychology)

Key finding:  In spite of the growing popularity of HBCUs-RU research partnerships, there is virtually no data on the characteristics of these partnerships and the factors that affect objective and subjective indicators of success.
Research objectives:  1) To describe HBCU-RU partnerships according to their structural and procedural characteristics; 2) To compare HBCU-RU and RU-RU partnerships on motivational, structural and partnership-related process variables; 3) To explain what factors predict the success of HBCU-RU partnership. Approach: Archival, interview and forced choice data will be collected from PIs involved in either HBCU-RU or RU-RU research partnerships.  Partnership PIs will be identified and archival data extracted from a UNC-system sponsored research data base.  A sample of PIs involved in both sides of HBCU-RU partnerships and PIs involved in RU-RU partnerships will be drawn (N=45). Respondents will be asked to participate in an electronically supported telephone interview that will solicit information about: university structural characteristics, motivation, planning and operational activities and roles, communication, collaboration, perceptions of success and satisfaction. 
Accomplishments: A comprehensive review of the literature has been completed that could only identify two small scale qualitative assessments of HBCU-RU partnerships. Only a limited literature was found on inter-institutional university partnerships. Cooperation has been secured from UNC, NCSU, faculty at NCA&T and the UNC-system office to provide information on HBCU-RU partnerships. An interview instrument has been created and is currently being piloted. Data collection will begin this summer and the project should be completed by early fall. Findings should provide guidance for CERSP and other CRCs about factors that motivate and contribute to successful HBCU-RU partnerships.  Since there is such a complete lack of data on these partnerships in the literature, this study should make a significant contribution to the broader literature on inter-institutional partnerships.
Southeast Raleigh Mathematics and Science Initiative (SRMSI) (co-funded by NSF Start Up Award, Kenan Institute, and University Extension, Engagement, and Economic Development Grant)

Principal Investigator:  Pamela P. Martin with Ally Baker (MS, Psychology); Avril Smart, [B.S. Psychology; an NSF Alliances for Graduate Education and the Professoriate (AGEP) Bridging Program recruit] and twenty undergraduates
Key finding:  Twenty-five elementary students from underrepresented groups living in economically depressed communities showed improvement in academic and behavior outcomes each quarter.  
Objectives: To design, implement and evaluate a community-based after school program in partnership with schools and faith communities targeted at underrepresented K-4 students. Approach: The Southeast Raleigh Mathematics and Science Initiative (SRMSI) is an innovative collaborative partnership between CERSP/NCSU, Wake County Public School System (WCPSS), Strengthening the Black Family, the Science House, Community in Schools Wake County and faith communities.  The SRMSI innovation utilizes ecological and family-focused approaches to examine how the informal and formal social support networks help assist in promoting achievement among elementary students.  Currently, the SRMRI is a pilot study located at Community in Schools Heritage Park Center.  

Accomplishments: Twenty-five African American elementary students enrolled in the after-school math and science enrichment program.  These students showed improvement in academic and behavior outcomes each quarter.  The results from the final pretest and posttest are not available because we have not received the final grades and End-of Grade scores from Wake County Public Schools.  In addition, the SRMRI (PSY 499-034) service learning course provided 14 undergraduate students the opportunity to gain applied learning experiences through mentoring and tutoring students in the community.  The undergraduate students represented a variety of majors such as Biology, Psychology, Spanish, Textiles, and Engineering.  The learning objectives for this course require mentors to reflect, challenge and deepen their understanding of the psychosocial and physical environments of individuals from diverse backgrounds.  Also, six undergraduate students gained research experience as part of the SRMSI research lab which provided students to learn about community-university partnerships, research methodology, and data collection.  The SRMSI research lab won best presentation at the 16th Annual NC State Undergraduate Research Spring Symposium.
A Multivariate Analysis of Factors that Predict Graduate Student Satisfaction and Performance in Cooperative Research Centers 
Principal Investigators: Denis Gray with Jennifer Schneider (M.S., Psychology)

Key finding: Preliminary analysis of survey data suggest that centers that provide rich informal multidisciplinary and experiential center training experiences have a much bigger impact on student benefits (e.g., satisfaction, perceived skills) than centers that provide formal training initiatives. 

Research objectives:  To identify center characteristics and training mechanisms that explain positive graduate student outcomes; To develop and test a multivariate model that explains the impact of university, center, and individual factors on subjective and objective outcomes of graduate students involved in cooperative research centers. Approach: While previous research suggests students trained in CRCs receive a variety of benefits, little is known about the mechanisms that produce those benefits. A web-based survey was used to collect data from students trained in CRCs from around the country. Descriptive statistics, exploratory factor analysis and multivariate regression (logistic and OLS) were used to examine the extent to which university, center mechanisms (e.g., team-based; multidisciplinary) and personal characteristics predict graduate student subjective (e.g., satisfaction), and objective (e.g., career goals, scholarly productivity) outcomes. 

Accomplishments: A web-based questionnaire was used to collect data from almost 200 graduate students trained at 32 CRCs (IUCRCs and STC). Psychometrically sound training and benefits scales have been developed. Preliminary multivariate analyses suggest CRCs vary to a considerable extent on the training mechanisms (e.g., seminars, internships) they deploy and the informal training experiences students receive and that these differences explain a statistically significant amount of the variance in student objective and subjective benefits.  Findings from this study will help CERSP and other CRCs improve their understanding and hopefully improve the center-based training experiences they offer their students.  Since this is the first multivariate study of the value of center training mechanisms, it should make a valuable contribution to the literature on group-based multidisciplinary graduate education. 










