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Deep engagement of science, technology, engineering, and mathematics (STEM) disciplinary 

faculty is a hallmark of the MSP program, which posits that disciplinary faculty hold the knowledge that 

K–12 teachers need, and that if faculty are substantially involved, the chain of professional knowledge 

will be strengthened and result in improved student achievement. Westat’s research, evaluation, and 

technical assistance (RETA) grant aims to examine this assumption empirically. Specifically, we are 

asking how are STEM faculty engaged in MSP? Does the involvement make any difference in enhancing 

teacher quality and increasing student achievement?  And are there particular circumstances in which 

certain types of involvement contribute more or less than others on these dimensions? The paper presents 

preliminary findings from the first 2 years of this 4-year project. 

 

In essence, we ask what works, for whom and under what circumstance, through six research 

questions: 

1. What methods (i.e., strategies, practices, and policies) are being used by the projects to 

engage STEM faculty in their activities, and how do these differ by type of institution of 

higher education (IHE)? 

2. What levels of involvement are garnered by various methods at different types of IHEs? 

3. What are the policy implications for engaging STEM faculty? 

4. How does faculty involvement evolve, and does it appear to have the ability to be sustained? 

5. To what extent does STEM faculty involvement contribute to increases in K–12 teacher 

content and pedagogical knowledge? 

6. To what extent does STEM faculty involvement contribute to student achievement?  

 

Theoretical Framework 

 

A broad systematic review of literature on STEM faculty involvement in K–12/IHE partnerships 

was conducted to deepen our understanding of the issues involved, and identified empirical evidence from 

the literature regarding the impact of such involvement on teachers, students, and institutions. The 
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literature contains several common themes concerning what makes educational partnerships work (e.g., 

having the schools and the universities involved viewed as equal partners; the involvement of all parties 

in the planning stages; clearly defined roles, responsibilities, and relationships; the need for institutional 

commitment from the top; etc.). However, these have typically been related to partnership operations, 

sustainability, and replication. In contrast, there is scant information regarding whether partnerships 

contribute to improved instruction and increased student achievement.  

 

Although collaboration is quite easy to extol, it is difficult to achieve. Not only are there 

longstanding cultural differences between schools and IHEs, but the IHEs themselves are often 

characterized by a constellation of independent, disconnected principalities and fiefdoms. Obtaining the 

involvement of disciplinary faculty in education reform efforts is challenging throughout higher 

education, but most acute at those classified as Doctoral/Research universities (Kuh, 1998). The most 

prominent reason for this difficulty is the criteria used by promotion, rank, and tenure committees, which 

do not weight the tripartite factors of research, teaching, and service equally. Instead, sponsored research 

and the publications that emanate from it combine to create the reward system’s holy grail at these types 

of institutions.  

 

The reward system is a powerful motivator of faculty behavior (Colbeck, 1994). Several studies 

by Diamond (1993) showed that higher education faculty consider teaching to be more important than 

research, but view their institutions as having priorities that are inverse to theirs. A national study 

revealed a strong relationship between compensation and scholarly activity and a neutral, or even 

negative, relationship between teaching and compensation (Fairweather, 1996). Conducting joint research 

on student learning in mathematics and science is sometimes promoted as an approach that might engage 

STEM faculty at research institutions, but such research is not viewed by disciplinary peers nearly as 

highly as research in their field, despite calls for increased interdisciplinary research. Discipline purists 

tend to view teacher education faculty as “second-rate scholars” who deal with “insignificant problems” 

(Goodlad, 1990). The study by Ginsberg and Rhodes (2003) on 32 National Network for Educational 

Renewal (NNER) institutions provided empirical data reflecting some of the above-mentioned issues at 

IHE through survey and telephone interviews. The study found that the amount and nature of faculty 

work in partner schools varied considerably across institutions, suggesting that progress is variable. In 

addition, the provision of formal and systematized teaching load credit or course release for faculty who 

work in partner schools is only slowly emerging at some institutions. Finally, only a small percentage of 

institutions reported changes in tenure and promotion guidelines recognizing partner school work. 

Regarding involvement of STEM faculty, one comment captures the finding nicely: “Virtually all faculty 
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involved in partner schools are education people. There is some liberal arts and sciences interest, but 

nobody is there on a sustained basis.” In addition, the study outlined some future research questions that 

are particularly relevant to our research.  

 

Most of the literature regarding this issue is descriptive. Faculty are involved in a variety of types 

of activities including teacher professional development, teacher preparation, teacher recruitment, 

curriculum alignment and revision, mentoring, and research. With a well-demonstrated need for a greater 

number of high-quality teachers, K–12 districts routinely seek assistance and expertise from IHEs in 

professional development and teacher preparation. Moreover, IHEs have the potential to contribute to 

teacher recruitment efforts through their exposure to potential future teachers (Wallace, 1993). Teachers 

and curriculum specialists often cite the need for better understanding of the mathematics and science that 

is taught. Those responsible for curriculum development, alignment, and revision seek to increase their 

content knowledge and to have readily available resources that can allow them to better understand more 

advanced aspects of mathematics and science. Teachers and administrators also need assistance in making 

connections or applications between subjects and real-world situations (Berg et al., 1993).  STEM faculty 

can provide mentoring for K–12 teachers to address retention issues (Brown et al., 2003). Finally, faculty 

can help teachers do research, an activity that K–12 teachers are not generally inclined to pursue (Cooney, 

Flor, and Galloway, 1997; Wallace, 1993).  

 

Despite the considerable literature on partnerships involving STEM faculty, research on the 

impacts of STEM faculty involvement is limited. Many articles address a variety of benefits partnerships 

featuring STEM faculty involvement could have, but these articles are based more in theory rather than 

on actual experience. Others report anecdotal benefits without providing details regarding how they were 

derived. While there is some literature on K–12/IHE partnerships involving STEM faculty, research on 

the impacts of IHE faculty involvement is severely limited. All of the reviewed studies provided only 

descriptive evidence from surveys, observations, and document reviews. Many of the studies are small 

scale and short term, suggesting evidence from one partnership and project. The design and 

methodological rigor of these studies are uneven, and most rely on self-report data and do not involve 

effective counterfactuals such as experimental, quasi-experimental design or effective statistical controls. 

It is not surprising that more research, at least with respect to student impacts, was not found, since 

difficulties often arise in seeking to link student outcomes to activities that typically involve STEM 

faculty. One example of this difficulty is teacher professional development, which, according to our 

review, is the most common type of activity. In fact, a previous systematic review shows limited research 

on the impacts of professional development on student achievement in general—with or without IHE 

involvement. Among 50 studies reviewed, few high-quality studies actually demonstrated a link between 

professional development and increased student achievement (Frechtling, 2001). Furthermore, it can be 
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even more difficult to demonstrate links between student outcomes and other types of activities, such as 

mentoring or research. This is not to say, however, that such links cannot be demonstrated, and the 

current study is intended to contribute to the literature on this important topic.  

 

 

Research Design 

 

Westat’s study is funded over four years and includes two major components: case studies of 

eight MSP projects from three cohorts, and an analysis of data collected from the MSP Management 

Information System (MIS) on all 48 MSP intervention projects. We use a comprehensive mixed-method 

approach involving both quantitative and qualitative analyses of teacher outcomes and student 

achievement over time relative to project strategies and activities.  

 

Case Study 

 

Our case studies are used to uncover contextual conditions and provide a rich and engaging 

exploration of “What is happening?” and “Why is it happening?” We have selected 8 projects that 

demonstrate high levels of STEM faculty engagement. The criteria include an apparent high level of 

STEM faculty participation in the projects, often indicated by an important role envisioned by the project 

for the STEM faculty; the types and levels of STEM faculty engagement proposed; and the number of 

faculty who had already signed up as participants. Case study involves annual site visits of 2-3 days and 

analysis of project-collected data.  

 

Table 1 provides information about characteristics of the all eight case study projects. Two 

projects focus on mathematics, four on science, and two on both mathematics and science. For the lead 

institutions, three are classified under the Carnegie classification system as Doctoral/Research University-

Extensive, three as Doctoral/Research University-Intensive, and two as Master’s College/University-1.1  

Six of the IHEs are public and two are private. Geographically, they are located in the East, Midwest, 

South, and West. In addition, the lead IHEs in all but two projects are working with 2 to 10 IHE core 

partners.  The number of K–12 districts range from 2 to 29, with an average of 10.  

 

Using data from the MIS as a retrospective check, we found that STEM faculty from our 8 case 

study projects are representative of the 48 MSP projects in aspects such as demographics, tenure status, 

                                                
1
 We used the 2000 Carnegie Classification system. 



 5

and faculty rank; they differ in their higher level of STEM faculty involvement: 46 percent of STEM 

faculty in case study projects were involved in MSP for more than 200 hours as compared to 26 percent in 

all MSP projects in 2004–05.   

 

Table 1.—Characteristics of the full case study sample 

Aspect P1 P2 P3 P4 P5 P6 P7 P8 

MSP Cohort 1 2 2 2 3 3 3 3 

MSP Project Type  C T T T T T I I 

Content Focus M/S M S M/S M/S S M S 

Institution type of lead partner         

 Carnegie classification         

 Doctoral/Research-Extensive X X      X 

 Doctoral/Research-Intensive    X X  X  

 Master’s College/University-1   X   X   

 Ownership         

 Public X X X  X X X  

 Private    X    X 

 Location         

 East    X  X  X 

 South  X       

 Midwest     X    

 West X  X    X  

Total number of IHE partners 1 2 5 2 5 4 10 1 

Total number of K–12 district partners 3 12 29 10 8 2 10 17 

 

C = Comprehensive, T = Targeted, I = Institute; M = Mathematics, S = Science.  Data source: MSP MIS. 

 

Site Visits 

While on site, we conducted interviews (of project leadership, STEM faculty members, education 

faculty, teacher leaders, inservice teachers, and students) and classroom observation of STEM faculty. 
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Each site visit team had two researchers: one from Westat and one external STEM disciplinary faculty 

member hired as a study consultant.  

 

The data obtained from the site visits primarily serve a descriptive function, providing researchers 

with a thorough understanding of STEM faculty involvement in each project. Another objective was to 

illustrate major cross-cutting issues based on corroboration of evidence. Essentially, there are two layers 

of triangulation. The first layer is within each project, whereby evidence is triangulated from interviews, 

observations, and document reviews. The second occurs across projects, whereby evidence is compared 

and contrasted in the context of each project.  

 

 

Analysis of Project-Collected Data  

Another aspect of the case study is the examination of existing data from the projects. The 

purpose is to maximize the utility of these data to address our research questions without imposing 

additional burden on the projects. Specifically, we want to use these data to help construct a detailed 

analysis of how and in what ways faculty involvement affects teachers and students. However, these 

models are highly dependent on the type of data available within a project.  Therefore, evidence from 

these models is to be used to support case studies rather than to generalize across projects. 

 

The intent is to examine data with regard to 1) STEM faculty participation, 2) inservice and 

preservice teacher outcomes as a result of working with STEM faculty, and 3) student outcomes as direct 

or indirect results of STEM faculty involvement. The purpose of these initial analyses is to gain an 

understanding of and familiarity with the various types of data projects collected. Based on these analyses 

and our continuing communication with the project evaluators, we will focus on selected projects for 

more systematic and in-depth analysis in the final year of this study. In this report, we drew on baseline 

evidence from data collected from five projects (three from RETA cohort 1 and two from RETA cohort 2) 

over the last 2 years. 
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Analysis of MIS Data  

Analysis of MIS data complements the in-depth and detailed exploration of case studies in that it 

will significantly broaden our data collection efforts, improve the external validity of the study, and help 

refine the context within which data is interpreted. 

 

Three modules from the MSP MIS are especially relevant to our study. These are the annual IHE 

participant survey, the IHE institution survey, and the K–12 district survey as of January 2005. The IHE 

participant survey provides information from all participating MSP projects with regard to faculty 

profiles, extent of engagement, and types of engagement. Of 1,160 IHE respondents in academic year 

2004–05, 740 can be categorized as STEM faculty.2 The number of STEM faculty respondents represents 

about 68 percent of the total STEM faculty reported by the IHE institution survey. Our analysis compared 

STEM faculty experience with education faculty and other IHE participants. Further comparisons among 

STEM faculty were made by cohort, project type, and institution type using the analysis of variance 

technique (ANOVA).  

 

In addition, we explored the baseline relationship between project-level STEM faculty 

participation and school-level student achievement reported by the K–12 survey using two-level 

hierarchical linear modeling (HLM). The analysis did not include achievement data from 2004–05, which 

are currently being validated. The experience has given us familiarity with the data and related analysis 

issues that will serve as preparation for future analysis after multiple years of student achievement and 

faculty survey data become available.  

 

 

Preliminary Findings 

 

We group preliminary findings in three general areas as follows: 

 

                                                
2
 In the IHE participant survey, we defined STEM faculty as those who either teach in a STEM field or whose 

research is in a STEM area. 
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1]   What is the IHE policy context for STEM faculty involvement?  What have the projects 

done to engage STEM faculty? 

According to the case studies, traditional reward structures and faculty perceptions about the 

status associated with different types of engagement are still considered major barriers for faculty 

involvement in most MSP-like endeavors. While the majority of the IHEs recognized service or outreach, 

such activities are generally considered to be a distant third in priority as compared to research and 

teaching. This presents a serious institutional problem and a major roadblock to involving faculty in the 

STEM disciplines. Some institutions specifically discourage junior faculty from participating in these 

activities so that they do not have to sacrifice time that could otherwise be spent in research.  In projects 

that we visited for the second time, we found little change in terms of tenure and reward policy at the 

university level. Many respondents felt that the current system will never change, and the most they can 

hope for is for the deans and chairs to broadcast “there is no reward for doing this, but it is okay for you 

to do so.” It is disturbing that despite the existence of these policies, involvement in such activities is not 

highly valued in practice. It is a concern that none of the case study institutions have taken steps to 

modify their policies to create a more supportive environment in which collaborations such as the MSP 

activities can occur.  

 

However, a number of strategies are credited with increasing STEM faculty engagement. At the 

institution level, policies such as elevating the status of outreach in tenure and rewards, giving more 

weight in the hiring process to faculty applicants who demonstrate interest in teaching and outreach, 

recognizing research in STEM teaching, and creating a dual appointment infrastructure that allows 

disciplinary faculty to work half time on disciplinary teaching and research and half time on pre/inservice 

teacher training are often found to be effective.  

 

At the project level, both extrinsic and intrinsic incentives need to be created. The former may 

involve providing release time and summer support for faculty, and the latter often include not only 

constant communication and provision of professional development and administrative support, but also 

targeted recruitment for STEM faculty who have experience working with K–12 teachers, successful 

college teachers, and sometimes tenured senior faculty. In addition, it is important to find niches for 

faculty engagement and not to overextend their responsibilities. However, the discussion of extrinsic 

incentives needs to move beyond release time and stipends to the structural issues of definitions of 

scholarly work. Continuing to define the work as “service” does not make sense and perpetuates the 

general public impression that IHEs are intentionally disengaged from the most pressing needs of our 

society. One project definition of research from MSP activities as “scholarly” reflects an emerging trend 
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to recognize that teaching and engagement with the serious local and national challenges of mathematics 

and science in K–12 are discipline-based scholarship activities that require the attention of our best STEM 

faculty.  

 

Case studies also provide examples of poor planning and management on the part of the MSP 

projects.  Such behaviors as leaving faculty unclear about their academic year participation, or having 

their academic year participation not remunerated, could hinder participation and outcomes.  

 

2.]    What are the STEM faculty involving in MSP like? To what extent have they been engaged in 

the MSP projects? 

While many participants have had previous experience in working with the K–12 sector, MIS 

data show that MSP is the first such experience for 15 percent of the participants. Case studies also 

suggest that some projects have had many years of experience engaging STEM faculty in K–12 reforms, 

while for others, the engagements were based on small group or individual initiatives. Despite the 

documented progress, these data suggest that there may be a small number of faculty who repeatedly 

involve themselves in such activities, while the majority of their colleagues do not participate. 

  

MIS data show that 1,084 STEM faculty participated in MSP activities during 2004–05. The 740 

STEM faculty who responded to the IHE participant survey represent about 64 percent of the 

participating IHE faculty. Sixty-one percent of the participating STEM faculty are male and 86 percent 

are white. Three-fourths have tenure or are in tenure-track positions. 

  

STEM faculty involvement is both extensive and substantive. Eighty percent of the STEM faculty 

reported at least 40 hours of involvement, and 41 percent had over 160 hours in a year. These numbers are 

higher than the extent of involvement reported in last year’s report. Seventy-three percent of the STEM 

faculty involvement was reported in the inservice area, while engagement in preservice and project 

management was around 40 percent.  

 

Case studies found a variety of models of STEM faculty participation in providing professional 

development. Essentially, none of the projects are identical in their approaches and strategies. For 

example, we found that providing professional development for inservice teachers is the main focus for 

STEM faculty involvement in seven of the projects; with the exception of one project, STEM faculty 

work in teams. While teacher leaders serve as team members in seven projects, four projects also involve 

education faculty; of seven projects involving team efforts, STEM faculty play a leading role in three 

projects, serve as equal peers in three, and function in a supportive role in one.  Two projects see the 
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STEM faculty contribution primarily in providing content, while others envision involvement in 

pedagogy as well. We also observed that a number of features are more related to the structure of 

professional development rather than to the particular involvement of STEM faculty. 

 

STEM faculty are also involved in other areas. In preservice, four projects involved them in 

teaching preservice content courses, three of which also involved STEM faculty in course and curriculum 

design. Two projects involved STEM faculty in preservice student recruitment and student mentoring 

only. Of the four projects where STEM faculty teach content courses for preservice students, three also 

involved STEM faculty in student mentoring, and two in student recruitment. All eight case study projects 

involved STEM faculty in project management and joint research, and 31 and 12 percent of faculty 

reported activities in these areas, respectively.  

 

 

3.]   How do STEM faculty work with other participants in MSP? To what extent does STEM 

faculty involvement lead to changes at the individual and institutional level? 

Case studies show that disciplinary faculty’s working relationships with other players such as 

education faculty, K–12 teachers, and teacher leaders are critical to the success of MSP projects. In 

general, the relationship between STEM and education faculty are collegial in some cases and contentious 

in others, depending as much on personalities as discipline. STEM faculty enjoyed a more collegial 

relationship with teacher leaders. The quality of collaboration between STEM faculty and K–12 teachers 

was generally rated high by both groups. A key to the success of these relationships is mutual respect and 

ongoing communication and dialogue. 

 

Case studies provide some preliminary evidence regarding the impact of STEM faculty 

engagement. While many STEM faculty expected to see positive impacts on teacher content knowledge, 

teachers reported learning from both content and, especially, pedagogy. Data collected from selected 

projects suggest that teachers were satisfied with the summer institutes. While most of the evidence is 

self-reported, that positive self-awareness is a necessary condition if students are to learn more. Pre-post 

assessments indicated statistically significant improvement in overall learning and specific content and 

pedagogical knowledge by participants. However, multivariate analysis of a large-scale teacher survey 

showed that that teacher instructional practices are independent of their project participation. Teachers 

who have longer daily mathematics instruction and whose classrooms have a larger percentage of students 

in ESL are more likely to use reform instructional practices.  
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Respondents were less certain about direct impact on student achievement and generally felt that 

it is too early to determine it. Many hope that the effect on teachers will filter down to students. Despite 

concern about state assessments, many are anxious to use state assessment results to validate project 

success. However, using baseline data from MIS, we found that student achievement at the school level is 

independent of STEM faculty involvement at the project level. Data from large-scale student and teacher 

surveys administered by one project did not show any statistically significant relationship between teacher 

project participation at the baseline and student outcomes, such as their attitude toward mathematics, and 

perceptions of the class and about their teachers, as well as teachers’ expectation about their students.  

 

Participating STEM faculty often acknowledged learning on their part from the MSP experience 

in terms of becoming more sensitive about pedagogical issues in their own teaching, understanding K–12 

perspectives, and being exposed to team work.  

 

Although it may be too early for them to emerge, some changes at institutional levels were also 

noted. At the IHE level, faculty reported an increasing awareness of the importance of K–12 education 

reflected by the size of the MSP grant and senior status of the participating faculty. Collaboration between 

STEM and education faculty were also reported. Changes at the K–12 district level were considered to be 

critical to the sustainability of the project, an issue we will explore in the future.  
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