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APLU: 

a research, policy, and advocacy 

organization 

representing 219 public research 

universities, land-grant institutions, state 

university systems, and related 

organizations. member institutions in all 

50 states 

member campuses enroll more than 3.8 

million  

employ nearly 1 million faculty and staff 

$37 billion in university-based research. 
 

What was our MSP project?  

A Research, Evaluation and Technical 

Assistance (RETA) grant 

Period:  September 2008 – August, 2012 

Participants:  25 SMTI institutions 

Funding:  $1.5 Million 

 

Auburn University, AL 

Boise State University, ID 

California State University-Fullerton, CA 

Florida International University, FL 

Georgia State University, GA 

Indiana University-Purdue University Indianapolis, 

IN 

Lincoln University, MO 

Michigan State University, MI 

Portland State University, OR 

South Dakota State University, SD 

Stony Brook University, NY 

University of Arkansas, Fayetteville, AR 

University of California-Santa Barbara, CA 

University of Cincinnati, OH 

University of Colorado at Boulder, CO 

University of Houston, TX 

University of Iowa, IA 

University of Kansas, KS 

University of Kentucky, KY 

University of Maryland College Park, MD 

University of Minnesota-Twin Cities, MN 

University of New Hampshire, NH 

University of North Carolina at Charlotte, NC 

University of Texas at San Antonio, TX 

University of Wisconsin-Milwaukee, WI 
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Theory of Action 

A national higher education membership organization (A۰P۰L۰U), working in 

concert with disciplinary societies (APS, ACS), can create a network of 

collaborating institutions that collectively move the dial on science and 

mathematics teacher preparation. 

 

A۰P۰L۰U would be able to galvanize institutional leadership to support 

change to strengthen science and mathematics teacher preparation 

 

 



5 

25 IHEs 
 Each institution designated a Team Leader with a team consisting of faculty from 

science and mathematics as well as education, university administrators and K-12 

representatives.  

 APLU implemented activities designed  

• to galvanize institution leaders, 

• encourage cross-college and cross-institution collaboration, and 

• provided them with a framework tool 

• Required an implementation and assessment plan 

• promote strategic thinking to improve science and mathematics 

teacher preparation. 

 

 Additional activities included: 

• convening three learning communities; 

• identifying promising/exemplary practices in teacher preparation; 

and  

• Change in higher ed meeting with provosts/annual provost 

breakfast 
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Methods for Case Studies 

Research and analysis by Jana Bouwma-Gearhart. 

Case studies at five institutions.  

Semi-structured interview tool  

Interviews, ranging from 11-17 per campus, were completed during a 2-3 day site-visit to each institution and lasted 

1-2.5 hours each 

 

1. Successful collaborations recognize that participants are at different points in their appreciation of interdisciplinary 

work, the value of others’ expertise, and knowledge and experience of pedagogical issues and education reform. 

2. Formal interdisciplinary collaborative faculty groups help catalyze institutional change. 

 

Bouwma-Gearhart, J., Perry, K., & Presley, J.B. (2012). Improving postsecondary STEM education: Strategies 

for successful collaboration and brokering across disciplinary paradigms. APLU/SMTI, Paper 4. Washington, 

DC: Association of Public and Land-grant Universities. http://www.aplu.org/document.doc?id=4100 
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(Continued) 

3. Successful collaborations recognize the critical role of literacy brokers of education research and theory in the 

collaboration.  These brokers frame education research and theory in relation to typical STEM research and 

teaching practices and acknowledged expertise. 
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Ways Institutions Can Foster STEM Education Transformation 

1. Structural supports – including external supports, such as financial supports from the institution; financial 

supports from respected organizations; providing convening space, and utilizing teaching tools in ways that 

conserve time. 

 

Bouwma-Gearhart, J. (2012). Engaging STEM faculty while attending to professional realities: An exploration 

of successful postsecondary STEM education reform at five SMTI institutions. APLU/SMTI, Paper 5. 

Washington, DC: Association of Public and Land-grant Universities. http://www.aplu.org/document.doc?id=4101. 

10 

http://www.aplu.org/document.doc?id=4101
http://www.aplu.org/document.doc?id=4101


Ways Institutions Can Foster STEM Education Transformation (Continued) 

 

2. Policies and practices that attend to issues of hiring, promotion and tenure. Excitement about a new generation of 

faculty who is gaining a much deeper understanding of STEM pedagogy in undergraduate and graduate school. 

Also the paper highlights some hiring trends: (e.g. lectures with potential for tenure, cohort model, joint 

appointments, SFES, or DBER hires).  

 

3. Fostering STEM faculty participation and interdisciplinary collaboration. Extrinsic factors are important in 

motivating additional STEM faculty and instructor participation. These include the influence of strong department 

chairs and deans and other respected STEM colleagues, financial motivation, affiliations with prestigious grants and 

disciplinary organizations, and the prestige and safety often secured via an already-established and distinguished 

reform group. 

 

Four stages of evolution through which STEM faculty progress as they gain understanding and appreciation for 

education research and theory, and their Education unit colleagues, were identified. These were initial suspicion, 

followed by awareness and respect for other types of knowledge, then acknowledgement of the values of others’ 

research, and finally, the acceptance of education research as an area of expertise, and its researchers as experts. 
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Ways Institutions Can Foster STEM Education Transformation (Continued) 

 

4. The need for common focus – data is the basis, synergy with related reforms, education theory and research as a 

focus, focused collaborations, and involvement of education faculty. Also having a vision articulated by senior 

university leadership is beneficial.  

 

5. Change agents found at all levels. Both explicit, or positional power, and “hidden” power were documented as 

important for change. Those who made the reform efforts really take hold usually held less traditional positions, 

especially those in novel faculty positions, and Education faculty with strong STEM training. Even postdoctoral 

fellows and Learning Assistants had collective power to promote reform efforts. Influential and esteemed faculty 

were also influential. Most influential were those whose disciplinary education, research and theory expertise and 

communication skills rose to the level of “literacy broker”. 
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The survey was designed to elicit information from participants about accomplishments as their final reports. There 

were questions in the survey about successful outcomes from institution’s Implementation and Assessment Plans, 

barriers to change, most helpful activities by APLU, and recommendations to APLU if similar projects are undertaken 

in the future.  

 

Methods 

Two Sources of Data 

Final Reports 

Open-ended survey. 23 of the remaining 25 institutions returned the survey. 

Identified three levels of change (program improvement, program restructuring, and campus-wide). Binned outcomes 

based on level of change. 

Engagement with APLU 

Tracked attendance at meetings over the four years of the project. 

Estimated the hours required to participate in each event and summed across institutions. 

Calculated the total time spent, average time spent by participant, and total number of participants for each institution. 

 

Caveats:  

pre-existing and concurrent STEM education initiatives on their campus 

respondents did not submit their reports anonymously to the project managers. Therefore, some reports might be 

biased in favor of the effect of this collaborative and APLU on their change efforts. 
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Binning 

Program improvement: affecting a course in a department or implementation of recruitment 
strategies, like adding a course that provides a “taste of teaching” experience; 

Program restructuring: affecting the structure of a degree-granting program, which might 
include multiple departments, but is restricted to modification of a program; or 

Campus-wide change: affecting multiple departments and that are second-order changes 
(Kezar, 2001; Levy and Merry, 1986) that transform the underlying structure, processes, 
policies, values, or mission of the institution. 

  

Although institutions had change at multiple levels, an institution was categorized based on 
only one level of change, in the following ascending order: program improvement, program 
restructuring, or campus-wide. This is because the higher up the organizational ladder the 
change was situated, the broader its impact institutionally. 

  

Tracking 

In addition, I used data from tracking attendance of TLC participants in APLU-organized 
activities over the four years of the project. To measure engagement of faculty, staff, and 
administrators in project activities, I tracked attendance at meetings, webinars, forums, 
participation on working groups or committees related to the TLC work over the four years 
of the project. I estimated the hours required to participate in each event and summed this 
across institutions. I calculated the total time spent, average time spent by participant, and 
total number of participants for each institution as well as by whether the institution 
underwent program improvements, program restructuring, or campus-wide change. 

First order changes are small, incremental changes in one domain of the organization that 
do not change a core aspect of the organization.  
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Selected outcomes from institutional reports 

• Nine (9) institutions accomplished campus-wide change versus program 

improvement or program restructuring. 

• 50% of the institutions increased science & math teacher production or 

enrollment. Overall a 28.6% growth. 

• APLU helped raise the status of teacher preparation locally and/or nationally 

(18/23). 
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Nine (9) institutions accomplished campus-wide change, five of which were the only 

institutions to identify APLU’s efforts to galvanize institutional leadership as the most 

important thing the association did.   

 

Institutions reported APLU helped engage university leadership (16/23).   
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Institutional leaders will engage when 

The work is part of a national effort 

They are provided opportunities to gather together along with their own team 

leaders, and at other meetings to learn and share 

They can be involved in the process on their campuses 
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Be a boundary spanner 

Talk to grant’s office to find other like-minded faculty who are doing similar research 
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