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“If ability, and not the circumstances of family fortune, determines who shall receive higher education in 

science, then we shall be assured of constantly improving quality at every level of scientific activity.” 

—Vannevar Bush, 1945 

 

“…  to ‘cultivate a world-class, broadly inclusive science and engineering work force and expand the sci-

entific literacy of all citizens’ is crucial to the future of science and democracy itself.” 

—David B. Spencer and Sharon Dawes, 2009 

 

“We know that diversity fuels innovation, so having multiple perspectives and people of different back-

grounds, that’s what’s going to make organizations successful.” 

—Peter Finn in Williams, 2016 

 

“. . . it is not only in the students’ interest but that of our institutions and our economy to double down on 

our efforts to enroll and graduate students who have too often been overlooked in the past.  We can no 

longer pay lip service to closing attainment gaps, nor can we continue to rely solely on poorly funded 

community colleges and open-access urban institutions to carry the load. All of our institutions, including 

four-year colleges and research universities, have to do their share to educate and graduate more students 

of color.” 

—Joe Garcia and William Serrata, 2016 

 

“The U.S. science and engineering workforce can thrive if women, blacks, Hispanics, and people with 

disabilities are represented in percentages comparable to their representation in the U.S. population. Ac-

cording to the National Center for Science and Engineering Statistics, we have a long way to go to reach 

that goal. We can achieve national STEM diversity and its benefits to our Nation if we commit to national 

STEM inclusion.” 

—France A. Córdova, 2016 
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Executive Summary 

 

In October 2016, a workshop was held at the National Science Foundation (NSF) to create the 

framework for developing and implementing an accountability system for broadening participa-

tion in science, technology, engineering, and mathematics (STEM). Developing such an ac-

countability system has become a priority among federal research and development (R&D) 

agencies. The workshop was designed to help develop an accountability system at three levels:  

funding agencies, individual grantees, and institutions receiving awards (particularly institutions 

of higher education). 

 

The “Workshop on Assessing Performance and Developing an Accountability System for 

Broadening Participation” engaged 50 educators, administrators, and evaluators from all corners 

of the U.S. science and engineering (S&E) enterprise in a two-day conversation framed to sup-

port the successful implementation of the bold initiative to broaden participation of underrepre-

sented groups in STEM, as outlined in CEOSE’s 2011-2012 and 2013-2014 Biennial Reports to 

Congress.  

 

There was general agreement that the current approach to broadening participation must be re-

considered and reconfigured to recruit and nurture talent along many pathways, beginning in pre-

Kindergarten (pre-K) and continuing into early careers. There was also agreement that a valid 

and constructive accountability system must be created with the explicit understanding that the 

pursuit of science and engineering occurs in, and is affected by, various institutional settings. 

Importantly, workshop participants emphasized that if an accountability system is to change in-

stitutional, disciplinary, and professional culture for the better, it must be embedded, embraced 

(not imposed), and practiced willingly.  

 

This report first describes the workshop proceedings. Next, it turns to what is needed to develop 

an accountability framework, including (a) the principles guiding an accountability system that 

would encourage and reward broadening participation; (b) the roles of different sectors as stew-

ards of accountability, with particular emphasis on the leadership role of higher education institu-

tions; and (c) the pivotal role that NSF should play as lead catalyst among federal agencies. The 

report concludes with recommended actions that organizations could take to institute an account-

ability system to broaden participation in the S&E enterprise.  

 

Workshop Description  

 

The agenda was organized around three thematic panels (each with three speakers and a facilita-

tor), breakout small group discussions following each panel, and a report-out to all the partici-

pants. The three panel themes were: Exemplary Programs, Metrics and Measurement, and Ac-

countability Systems.  

 

The three programs highlighted during the opening workshop panel—Participation and Ad-

vancement of Women in Academic Science and Engineering Careers (ADVANCE), National 

Center for Women in Technology (NCWIT), and the Louis Stokes Alliances for Minority Partic-

ipation (LSAMP)—are instructive for their focus on institutional change.  
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While institution-level change is an overarching goal, there are also more micro-units of change, 

beginning with student participation and student learning. Broadening participation measures 

should not be based on numbers alone—students’ “stories matter.” These stories of overcoming 

institutional barriers to pursue STEM education and careers should be calibrated against time and 

data expectations. 

 

The panel on metrics and measurement served as a bridge to conceptualizing an accountability 

system with broadening participation at its core. Data should enable us to make decisions and 

take actions. Data should also be regularly collected to measure progress, and such efforts should 

be made to identify what is facilitating and preventing success. Metrics should guide implemen-

tation that is both flexible and effective. 

 

The metrics panel offered three key ideas: collect measures that drive change and improvement 

that could be coordinated in a strategic roadmap; exchange knowledge across STEM disciplinary 

and organizational boundaries; and adapt successful practices for use locally.  

 

The accountability panel spoke both to STEM as it is and visions of what it could be. The build-

ing blocks of an accountability system were presented as precursors emanating from participants’ 

values, resulting in outcomes that first “do no harm,” and ultimately improving the participation 

of all individuals and institutions. 

 

Workshop participants identified the most important aspects of an accountability system as a set 

of clear goals, assumptions, definitions, metrics, and a strategy for change. The general sense 

was that the ultimate goal is to “democratize STEM” such that barriers to full participation by all 

groups are reduced and that there is meaningful participation by all. Several barriers to full par-

ticipation cited at the workshop included: persistent inequality across a variety of dimensions, 

false expectations around who can “do” science, lack of mentors and support networks, high 

teaching loads for STEM faculty, widespread lack of awareness of STEM programs, and bias—

explicit and implicit. 

 

Framing an Accountability System for Broadening Participation 

 

The workshop identified four broadening participation needs that an accountability framework 

could accommodate merely by applying additional performance criteria to those currently em-

ployed by R&D agencies: 

 Leverage resources and measure successful partnerships;  

 Widen participation in programs or projects to include groups underrepresented in 

STEM;  

 Broaden participation among panelists in the peer review process; and 

 Exercise leadership by amending program announcements to emphasize PI creativity in 

broadening participation and instructing merit review panels on the value of impactful 

broadening participation activities. 

 

Principles of a sound accountability system for broadening participation were identified. They 

included the following: 
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 The system should take account of local conditions, context and history. All institutions 

should not be held to the same standards. Rather, the accountability framework should 

take into account “multicultural validity”—social or cultural factors that may influence a 

particular assessment or measure. 

 Successful efforts should have a research foundation and an emphasis on accountability 

from the beginning. Programs and projects need to have the evaluation structured into the 

research, not added as an afterthought. Multidimensional metrics, both quantitative and 

qualitative, are needed to ensure understanding and meaning beyond metrics alone. 

Measurement needs to be made at regular intervals, which includes monitoring contextual 

factors.  

 A successful evaluation system will involve periodic feedback that can be used to modify 

practice. Evaluation should guide the evolution of programs and projects. Evaluation 

benefits from participatory methods that engage the groups affected, that involve learning 

from failure, and that are flexible.  

 Learning from and through implementation of programs is crucial to evaluation as well as 

to the evolution and replication of successful approaches to broadening participation.  

 Connecting organizations within and across sectors can heighten the impact of accounta-

bility systems. These must span education-to-workforce boundaries to form structural 

pathways. Such programs require incentives for collaborating organizations that increase 

participation system-wide.   

 

For accountability systems to take shape and thrive, stakeholders must become stewards of such 

a system for broadening participation. These stewards can be found in all sectors and types of 

organizations, particularly institutions of higher education, the federal government, corporations 

and small businesses, and nonprofit organizations. Each has a particular role, but the key is 

working in concert. Importantly, institutions of higher education, on the front line of STEM re-

search and education, must lead the way.  

 

NSF’s Pivotal Role 

 

NSF was identified as the primary catalyst for incentivizing principal investigators and institu-

tions of higher education to move with urgency toward the goal of broadening participation. 

Several suggestions were targeted specifically by the workshop to NSF (and could be general-

ized to all funding agencies that value broadening participation efforts):  

 

1. Hold universities more directly accountable for broadening participation. Broadening par-

ticipation could be a funding criterion in all program solicitations, and information on in-

stitutional performance in this area could be required. Higher education grantees should 

be held accountable for: rigorous evaluation, details on who participates in each project 

and why, closing disparities in participation, raising degree completion rates, forming 

partnerships with local K-12 schools and other community-based organizations, and 

clarity on the consequences of the project/program/center success for various publics. 

2. Convene grantees in national forums to discuss how to change the mindset and culture of 

PIs and institutions of higher education to embrace inclusive STEM learning and research 

environments. Projecting broadening participation as central to the future of science and 
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engineering through national forums would influence individual campuses, which could 

host forums of their own. Discussions of how to reconcile the conflict between short-term 

grants and measuring change over time would be fruitful.   

3. Reward institutions for positive past and present contributions to broadening participa-

tion. In the review process, reviewers could be encouraged to discuss the strengths and 

weaknesses of institutional performance in broadening participation when evaluating the 

resources available to the PI. The institution could also aggregate data from grants that 

document PIs’ broadening participation efforts. Combining data from distinct NSF-

funded projects, as well as those from different agency programs, can increase under-

standing of the scale and duration of effort as well as the number of students impacted. 

4. Provide multiple levels of training—in-house with NSF program officers, and in the field 

with PIs and program evaluators. NSF could offer training through a technical assistance 

corps for those who need to know how to plan, implement, and evaluate broadening par-

ticipation initiatives and projects. Access to tools should be provided to all involved in 

the grant-making process. 

5. While the NSF merit review system is sound, criteria could be strengthened as regards 

broadening participation. If intellectual merit is conceptualized to include broadening 

participation, the connection between inclusion and better science would be made clear. 

Given the impact that diversity has on intellectual creativity and the production of better 

science and engineering, conceptualizing broadening participation as a component of in-

tellectual merit makes particularly good sense. 

 

Recommendations and Conclusions 

 

The action steps below distill what the workshop (and the literature relevant to broadening par-

ticipation) recommends. This list operationalizes ten actions to institute an accountability system 

that strengthens the S&E enterprise. Any organization dedicated to broadening participation in 

STEM could undertake these actions in concert with its stakeholders and partners.  

 

Actions to Institute an Organizational Accountability System 

 

1. Conduct a self-study that takes stock of your organization’s current broadening participa-

tion portfolio and climate. 

2. Construct a timeline (near- and long-term) for achieving broadening participation out-

comes articulated by your theory of change consistent with the institutional mission and 

strategic plan. 

3. Identify data and measures that are required—either extant or to be created—to gauge 

progress organization-wide (and within operating units) toward your broadening partici-

pation outcomes. 

4. Engage stakeholders to define a common agenda and recruit partners to work toward 

agreed-upon outcomes, disaggregated by demographic, educational, and careers stages as 

much as possible. 

5. Communicate gains and setbacks with national as well as local stakeholders through a va-

riety of media, sharing information to reach out for new partners and ideas. 
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6. Update and revise plans and practices as new knowledge and experience (e.g., program 

cost, workforce turnover) reshape your organization’s thinking about how to experiment, 

accelerate, and expand broadening participation outcomes. 

7. Incorporate what has been learned from ongoing longitudinal assessments of your organ-

ization’s broadening participation programs. 

8. Re-examine how the roles of government, institutions of higher education, the private 

sector, and nonprofits are expediting or inhibiting outcomes that your organization values 

and report on the contributions of each role-player to broadening participation. 

9. Appraise the performance of your organization in taking steps toward increasing ac-

countability and institutionalizing a democratized science and engineering system. 

10. Be ready to begin again, as accountability for broadening participation is a recursive, it-

erative, and ongoing process. 

 

The members of the October 2016 workshop looked to universities united with sponsors, notably 

NSF and other federal R&D agencies, to galvanize their myriad partners and function as the 

principal change agents for broadening participation in the S&E enterprise. This would begin to 

fulfill the workshop’s call to democratize science and engineering. The workshop participants 

highlighted the need to continue the conversation on accountability for broadening participation, 

and to engage all stakeholders in developing and implementing an accountability system that 

serves all.  
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Introduction 
 

In October 2016, a workshop was held at the National Science Foundation (NSF) to create the 

framework for developing and implementing an accountability system for broadening participa-

tion in science, technology, engineering, and mathematics (STEM). Developing such an ac-

countability system has become a priority among federal research and development (R&D) 

agencies. Principal Investigator (PI) Ira Harkavy and Co-PI Louis Martin-Vega (2016)1 designed 

the workshop to help develop an accountability system at three levels: funding agencies, individ-

ual grantees, and institutions receiving awards (particularly institutions of higher education).  

 

The “Workshop on Assessing Performance and Developing an Accountability System for 

Broadening Participation” engaged 50 educators, administrators, and evaluators from all corners 

of the U.S. science and engineering (S&E) enterprise (see Appendix A—Workshop Partici-

pants). The workshop was framed in the PI’s words, “to support the successful implementation 

of the bold initiative to broaden participation of underrepresented groups in STEM,” as outlined 

in CEOSE’s 2011-2012 and 2013-2014 Biennial Reports to Congress.2 Since its inception, the 

Committee on Equal Opportunity in Science and Engineering (CEOSE) has championed broad-

ening participation in STEM fields for women, underrepresented minorities, and persons with 

disabilities. 3  How to broaden participation in the S&E enterprise challenges all stakeholders in 

the STEM community4 to identify, attract, mentor, and support students to complete degrees and 

seek careers in STEM-based professions.  

 

As acknowledged at the October workshop, the STEM community is accountable to a system of 

incentives and rewards—mainly grants and publications. This system by and large places insuf-

ficient value on the human resources that embody skills, generate knowledge, and contribute 

mightily to a vibrant society. A key question confronting the workshop, then, was how to make 

broadening participation a more significant and serious priority. 

 

If there was unanimity on anything at the workshop, it is that the current approach to broadening 

participation must be reconsidered and reconfigured to recruit and nurture talent along many 

pathways, beginning in pre-Kindergarten (pre-K) and continuing into early careers. This would 

ensure that all stakeholders in all sectors of U.S. society—not just educational institutions, spon-

                                                 

 
1 The PI also serves as Chair of the Committee on Equal Opportunity in Science and Engineering (CEOSE); the Co-

PI is CEOSE Vice Chair.      
2 Throughout this report, only quotes from participants will be so noted. Other points of emphasis will be italicized. 
3 For CEOSE’s 2011-2012  and 2013-2014  Biennial Reports to Congress, see  

https://www.nsf.gov/od/oia/activities/ceose/reports/Full_2011-2012_CEOSE_Report_to_Congress_Final_03-04-

2014.pdf and https://www.nsf.gov/od/oia/activities/ceose/documents/2013-

2014%20CEOSE%20Biennial%20Report%20to%20Congress_Final%20Version_09-08-2015.pdf 
CEOSE responds to a 35-year-old congressional mandate (Pub. L. 96–516, § 32, Dec. 12, 1980, amended in 1985 

and 2002) for NSF to implement policies and programs that promote full participation by women, underrepresented 

minorities, and persons with disabilities at all stages—education to workforce—of America’s STEM enterprise. Un-

derrepresented minorities are African Americans, Hispanic or Latino Americans, Native Americans, Alaska Natives, 

Native Hawaiians, and Pacific Islanders. 
4 While STEM is a collection of disciplines, the community extends beyond the educational sphere to other institu-

tions (such as corporate laboratories and a host of nonprofit organizations) and is more inclusive of the STEM work-

force. Although not cited at the workshop, demarcating the “STEM workforce” is itself an issue (NSB, 2015).  

https://www.nsf.gov/od/oia/activities/ceose/reports/Full_2011-2012_CEOSE_Report_to_Congress_Final_03-04-2014.pdf
https://www.nsf.gov/od/oia/activities/ceose/reports/Full_2011-2012_CEOSE_Report_to_Congress_Final_03-04-2014.pdf
https://www.nsf.gov/od/oia/activities/ceose/documents/2013-2014%2525252520CEOSE%2525252520Biennial%2525252520Report%2525252520to%2525252520Congress_Final%2525252520Version_09-08-2015.pdf
https://www.nsf.gov/od/oia/activities/ceose/documents/2013-2014%2525252520CEOSE%2525252520Biennial%2525252520Report%2525252520to%2525252520Congress_Final%2525252520Version_09-08-2015.pdf
http://thomas.loc.gov/cgi-bin/bdquery/L?d096:./list/bd/d096pl.lst:516(Public_Laws)
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sors, and employers—are responsible for nurturing new scientists and engineers among women, 

underrepresented minorities, and persons of disabilities as an intentional outcome of many inter-

ventions.5 The next generation of scientists and engineers should not be seen as a mere byproduct 

of a knowledge and innovation system. Workshop participants emphasized that such a reconfigu-

ration would result in democratizing science and engineering. As one participant succinctly stat-

ed, “This not only broadens participation, but produces better science.”6 

 

Further convergence at the workshop was on this proposition: a valid and constructive accounta-

bility system must be created with the explicit understanding that the pursuit of science and en-

gineering occurs in, and is affected by, various institutional settings. Accounting for the differ-

ences that institutions of higher education make in the lives of their students requires distinctive 

baselines, timetables, and investments for calculating desired outcomes, such as the number of 

STEM majors and graduates, PhDs awarded, and new faculty hired, as well as other indicators of 

progress towards a democratic STEM accountability system. Without such specificity and nu-

ance about institutional history and mission, a one-size-fits-all approach can develop that is inap-

propriate and perhaps damaging to different types of higher education institutions. If an account-

ability system is to change institutional, disciplinary, and professional culture for the better, it 

must be embedded, embraced (not imposed), and practiced willingly.  

 

This report summarizes the workshop's deliberations, then proposes action steps.7 First, it de-

scribes the proceedings as a series of panel presentations and discussions among all participants 

and in small groups. Next, it turns to what is needed to develop an accountability framework, 

including (a) the principles guiding an accountability system that would encourage and reward 

broadening participation; (b) the roles of different sectors as stewards of accountability, with par-

ticular emphasis on the leadership role of higher education institutions; and (c) the pivotal role 

that NSF should play as lead catalyst among federal agencies. The report concludes with recom-

mended actions that organizations could take to institute an accountability system to broaden 

participation in the S&E enterprise. Participants described the workshop as a rallying-point, not 

an end-product, to compel action.  

                                                 

 
5 A word about “stakeholders,” since it is used throughout this report and heard regularly in Washington, DC, policy 

circles: a stakeholder has an interest in an organization’s business, that is, a stake in the outcome of its activities.  
6 NSF’s Advisory Committee for GPRA Performance Assessment emphasized that the goal of broadening participa-

tion is not only an issue of fairness and equal opportunity, but is also the means of bringing diversity and intellectual 

breadth to the transformation of science itself (Spencer and Dawes, 2009). Another NSF-funded workshop resulted 

in a white paper that provides a detailed discussion of how broadening participation and inclusion, particularly 

through higher education-community engagement, contributes to better science. The authors emphasize, “Higher 

education-community engagement focused on locally manifested universal problems is an effective strategy for real-

izing full inclusion and for producing better science and a better society” (Harkavy, Cantor, and Burnett, 2015, p. 1).    
7 The report refrains from recounting the voluminous data on participation in S&E. Instead, it points to illustrations 

and sources, notably the resources of NSF’s National Center for Science and Engineering Statistics 

(https://www.nsf.gov/statistics/) that paint a more complete picture by highlighting social science research and ac-

counts that have appeared in more popular (and even social media) outlets accessed by readers attentive to issues of 

structural inequality and impediments to career opportunity in the U.S.  

https://www.nsf.gov/statistics/
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Workshop Description 
 

The October 2016 workshop built on momentum from particularly the last five years of 

CEOSE's work and reports calling for a bold initiative to broaden participation of underrepre-

sented groups in STEM (2013, 2015).8 Developing metrics and an accountability system for 

broadening participation is an intellectually challenging endeavor that necessitates multiple 

stakeholders and a comprehensive, systematic approach. The workshop, therefore, convened 

CEOSE members and experts from federal agencies, institutions of higher education, founda-

tions, nonprofits, and for-profit organizations to discuss, brainstorm, analyze, and plan how to 

build an accountability system for broadening participation.9 

 

While the charge to the workshop was directed to federal agencies in general, participants imme-

diately turned their attention to NSF, which they regarded as the lead catalytic agency for broad-

ening participation primarily through its university-based grantees.10 Moreover, NSF was seen as 

crucial for establishing an effective, cutting-edge performance assessment and accountability 

system. The conversation was wide-ranging, but used NSF as a familiar and central frame of ref-

erence. 

 

The agenda was organized around three thematic panels (each with three speakers and a facilita-

tor), breakout small group discussions following each panel, and a report-out to all the partici-

pants (see Appendix B—Workshop Agenda). The three panel themes were: Exemplary Pro-

grams, Metrics and Measurement, and Accountability Systems (see Panelists’ Slides archived at 

https://upenn.box.com/v/AccountabilityWorkshop). 

 

The breakout groups were asked to reflect on three identical questions:  what was learned, what 

remains to be learned, and what are appropriate next steps. In short, the charge was how to get 

“from here to there”—from the current accountability for broadening participation to a more ro-

bust and effective broadening participation accountability system in the future.  

 

Emerging at the outset of the workshop were several fundamental issues to be addressed in de-

veloping an accountability system for full participation in STEM. Foremost among them is the 

symmetrical character of the system developed and implemented. All stakeholders—sponsors 

                                                 

 
8 The latest CEOSE reports are credited with yielding what became (in September 2016) NSF INCLUDES (Inclu-

sion across the Nation of Communities of Learners of Underrepresented Discoverers in Engineering and Science) 

(https://www.nsf.gov/news/news_summ.jsp?cntn_id=189706). In the words of the NSF solicitation, “The grand 

challenge of broadening participation in STEM is to transform the STEM enterprise at all levels in order to fully 

engage the nation’s talent for the ultimate improvement of the STEM enterprise . . . . The goal is to achieve national 

level impact and progress toward STEM inclusion.” (NSF INCLUDES, 16-544). For a discussion of the impact of 

CEOSE Reports on INCLUDES, see http://www.sciencemag.org/news/2016/02/nsf-launches-long-awaited-

diversity-initiative. 
9 Many of the workshop participants were intimately familiar with the federal funding system—from the inside and 

the outside—that they sought to improve. They included a half-dozen NSF staff present at the workshop plus repre-

sentatives from two other federal agencies—the U.S. Aid to International Development, and the Environmental Pro-

tection Agency. 
10 NSF’s portfolio currently features 17 “dedicated” broadening participation programs and 11 others that emphasize 

participation as a distinguishing feature 

(https://www.nsf.gov/od/broadeningparticipation/bp_portfolio_dynamic.jsp). 

https://upenn.box.com/v/AccountabilityWorkshop
https://www.nsf.gov/news/news_summ.jsp?cntn_id=189706
https://www.nsf.gov/od/broadeningparticipation/bp_portfolio_dynamic.jsp
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(federal, nonprofit, and for-profit alike), grantees (institutions and individual), and advisory poli-

cy bodies (e.g., CEOSE) are accountable to one another for outcomes and the processes that jus-

tify them. This is where the two NSF funding criteria are so vital.11 “Intellectual merit,” as was 

observed by workshop participants, should include the composition of the S&E workforce as a 

core component of good science and engineering. Who does science and engineering shapes 

what and how it gets done. The second NSF funding criterion is “broader impacts,” which is 

where broadening participation currently resides.12 Many at the workshop claimed that the 

placement of broadening participation as one of a number of impacts devalues its significance. 

Given that broadening participation increases intellectual creativity through the diversity of per-

spectives and ideas, workshop participants felt broadening participation should instead be a 

component of intellectual merit.  

 

The workshop surfaced these issues with illustrative empirical evidence—exemplars of programs 

and policies that have operated in different settings to boost participation of underrepresented 

STEM students and faculty.13 These programs demonstrate that progress can be made within the 

system as it is—the baseline condition—but a better system would have enabled even more suc-

cess.14   

 

 Exemplary Programs 

  

 The three programs highlighted during the opening workshop panel served as exemplars 

for hundreds of interventions that NSF has supported for decades to broaden participation in 

STEM.15  Their longevity alone sets them apart (positive change takes time). But all three pro-

grams—the 20+ years of Increasing the Participation and Advancement of Women in Academic 

Science and Engineering Careers (ADVANCE, represented by original cohort member Universi-

ty of Michigan), the 12-year-old National Center for Women in Technology (NCWIT), and the 

quarter-century of the Louis Stokes Alliances for Minority Participation (LSAMP)—are instruc-

tive for their focus on institutional change.  

 

                                                 

 
11 NSF has two principal criteria for evaluating proposals for funding:  intellectual merit and broader impacts (dis-

cussed below). The process is called “merit review.” 
12 NSF’s Grant Proposal Guide (https://www.nsf.gov/pubs/policydocs/pappguide/nsf15001/gpg_2.jsp#IIC2d) de-

fines broader impacts as including, but not limited to:  full participation of women, persons with disabilities, and 

underrepresented minorities in science, technology, engineering, and mathematics (STEM); improved STEM educa-

tion and educator development at any level; increased public scientific literacy and public engagement with science 

and technology; improved well-being of individuals in society; development of a diverse, globally competitive 

STEM workforce; increased partnerships between academia, industry, and others; improved national security; in-

creased economic competitiveness of the United States; and enhanced infrastructure for research and education. Per-

spectives on Broader Impacts (https://www.nsf.gov/od/oia/publications/Broader_Impacts.pdf) contains recent ex-

amples of broader impacts.  
13 This is where most reports would present illustrative numbers, by group, on enrollments, degrees, faculty, and 

STEM workforce participation. Such documentation of under-participation is not our purpose. Rather, the workshop 

took the absence of diversity throughout the S&E enterprise as a condition, and aimed for systemic solutions to 

change both the composition of participants and the behavior of institutions. 
14 What follows is a recounting based on notes from plenary and breakout sessions plus those shared by CEOSE 

members serving as breakout group note-takers.  
15 In FY2015, the 28 programs in the broadening participation portfolio totaled $600M (for details, see NSF 2016). 

This represents less than 10% of NSF’s total $7.5B budget. 

https://www.nsf.gov/pubs/policydocs/pappguide/nsf15001/gpg_2.jsp%25252523IIC2d
https://www.nsf.gov/od/oia/publications/Broader_Impacts.pdf
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The University of Michigan (UM) Increasing the Participation and Advancement of Women in 

Academic Science and Engineering Careers (ADVANCE) program, as presented at the work-

shop, was born in the wake of the Supreme Court rulings on undergraduate and graduate admis-

sions. UM’s briefs submitted in support of affirmative action made the academic case for diverse 

learning environments. They also underscored how the student pathway leads to the faculty out-

come: a lack of student diversity (despite demographic trends) will ensure that faculty remain 

overwhelmingly white and male. ADVANCE was designed to identify evidence-based practices 

to increase the participation of women on faculties of STEM departments. ADVANCE became a 

national model (see the portal at http://www.portal.advance.vt.edu).16  UM, one of the premier 

ADVANCE programs, demonstrated the power of ownership and accountability at the top (the 

Presidents, Provosts, Deans, etc.). With such leadership, faculty became increasingly open to 

changing the institutional climate. Taking stock, sharing key indicators, and offering a timeline 

for institutionalizing promising practices created the energy needed at all levels (within depart-

ments and programs) for change.  

 

The second exemplary program presented at the workshop highlighted the National Center for 

Women in Technology (NCWIT), a “change-leader network” of 900 organizational members 

working to increase the participation of women and girls—across race, ethnicity, class, age, sex-

ual orientation, and disability status—in computing. NCWIT epitomizes “thinking nationally, 

acting locally.” With 160 different resources on its website (https://www.ncwit.org), it is a one-

stop shop for finding information to help develop a theory of change. NCWIT’s success stems 

from working across sectors on a common agenda that “convenes-equips-unites” the computing 

ecosystem from K-12 into the workforce to increase the meaningful participation of women and 

girls. Perhaps its greatest strength is granting open access to its age/grade-specific resources with 

the motto “don’t monetize change.” As a public-private partnership, NCWIT’s nonprofit arm 

functions as a board of directors that can make/accept donations and protect its intellectual prop-

erty without restricting its use.   

 

In the case of the Louis Stokes Alliances for Minority Participation (LSAMP), NSF focused on 

undergraduates, seeking to keep students from underrepresented groups in STEM on a science 

path and their enrolled institutions accountable via cooperative agreements and a centralized da-

tabase maintained by a contractor organization. (See, for example, the digital library at the Louis 

Stokes Midwest Center of Excellence, http://lsmce.org/.) From the outset, LSAMP was intent on 

monitoring inputs and outputs that could be linked quantitatively to the program. Activities in-

troduced later as LSAMP developed addressed two key transition points—from two- to four-year 

colleges (Bridge to the Baccalaureate) and into graduate study (Bridge to the Doctorate) 

(https://www.nsf.gov/pubs/2015/nsf15594/nsf15594.htm). Both activities were created in re-

                                                 

 
16 A hallmark of ADVANCE is the use of diversity and inclusion benchmarks. Such metrics utilize institutional data 

augmented by periodic climate surveys to characterize movements beyond measurement by human resource offices, 

individual academic units, or categories of personnel.  Monitoring change keeps organizational culture uppermost in 

everyone’s mind and provides feedback on the effectiveness of promising practices (Worthington, Stanley, and 

Lewis, 2014). 

http://www.portal.advance.vt.edu/
https://www.ncwit.org/
http://lsmce.org/
https://www.nsf.gov/pubs/2015/nsf15594/nsf15594.htm
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sponse to findings that focused academic and research opportunities help keep undergraduate and 

graduate students (especially underrepresented minorities) on the path to earning degrees.17  

 

Emerging from discussion (in the small groups as well as by the entire workshop assembly) of 

these three exemplary efforts to broaden participation in STEM was how data and evaluation are 

instrumental for guiding the evolution of programs. Each program served as an agent of change 

within institutions or systems whose goals and priorities were not necessarily designed to broad-

en participation. Nevertheless, each example demonstrates the difference between knowing (as 

derived from data mined in research and evaluation) and bringing about change (in various or-

ganizational contexts).18  Each also shows the interplay between policy and practice, with the 

latter, as one workshop participant noted, “often bubbling up to policy rather than policy impos-

ing procedures that inhibit ownership and change behaviors.” To take one example, NCWIT 

work led to the development of new organizational guidelines and strategies for overcoming the 

bias that leads to treatment of girls and women in educational settings (e.g., science camps, class-

rooms, internship settings) as less capable and serious than boys and men in identical situa-

tions.19 

 

Two other lessons surfaced through these panel presentations and previewed measurement con-

cerns. First, although institutional-level change is an overarching goal, there are more micro-

units of change, beginning with student participation and student learning.20  Second, broadening 

participation measures, interestingly, should not be based on numbers alone. Within an “analytic 

horizon,” as one workshop member put it, students’ “stories matter.” These stories of overcom-

ing institutional barriers to pursue STEM education and careers should be calibrated against time 

and data expectations. What is “sensed” by students, faculty, and those responsible for “process” 

evaluation might precede outcome metrics as an indicator of change. And “spillover effects” may 

elude measurement altogether.21  

 

 Metrics and Measurement 

 

 The panel on metrics and measurement at the workshop served as a bridge to conceptual-

izing an accountability system with broadening participation at its core. Data should enable us to 

make decisions and take actions. Data should also be regularly collected to measure progress, 

and such efforts should be made to identify what is facilitating and preventing success. Metrics 

                                                 

 
17 Focused academic and research opportunities and supports include summer bridge experiences (like the one 

LSAMP provides to students in the summer prior to matriculation into postsecondary institutions), research intern-

ships, mentorship by faculty, and financial aid. 
18 As more than one workshop participant observed, translation is needed between knowledge and practice. Deeply-

held stereotypes are not relinquished just because research confirms their existence. This is the foundation on which 

the decade-old organization, Understanding Interventions That Broaden Participation in Science Careers 

(www.understanding-interventions.org), is built. 
19 Training to reduce “stereotype threat” (http://reducingstereotypethreat.org/definition.html), for instance, has been 

shown to be effective with all groups and is now used proactively.  
20 A longing for longitudinal measures that trace student progression on an educational path is constantly expressed 

by researchers and evaluators, but privacy concerns about “student unit records” continue to override this preference 

(Kreighbaum, 2016b). 
21 Diving even deeper, workshop participants noted the difficulty in measuring “spillover effects,” the influence of 

programs on practice (from the grass-roots to institution-wide) that no one expected. 

http://www.understanding-interventions.org/
http://reducingstereotypethreat.org/definition.html
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should guide implementation that is both flexible and effective. The panelists’ presentations in-

cluded crucial points for designing a measurement roadmap to a better STEM future, as summa-

rized below.  

 

The panel stressed that the S&E enterprise improves by including those who have not traditional-

ly been included. Supporting the demographic diversity that STEM has historically excluded, 

unwittingly or not, thus connects broadening participation to “good science.” This is a formida-

ble challenge given what funding agencies currently honor as intellectual merit and what univer-

sities reward. Which measures, then, should be used or devised that illuminate progress toward a 

more responsible, responsive, and inclusive system? 

 

To identify appropriate metrics, the first point made by the panelists was how to define broaden-

ing participation. The key to any such definition is inclusion of those not traditionally participat-

ing for reasons unrelated to ability or interest in STEM. This places the burden squarely on those 

responsible for appraising and nurturing talent, not the student. Can the discharge of this respon-

sibility be evaluated more explicitly as part of the proposal review process? 

 

As previously described, NSF has two criteria for determining which proposals should be fund-

ed: intellectual merit and broader impacts. Many workshop participants insisted that NSF’s crite-

rion of intellectual merit should include broadening participation.22 The ramifications of this are 

far-reaching because what passes for broader impacts is subordinated, in the conduct of reviews, 

to excellent science. As noted above, if broadening participation remains just one of many forms 

of broader impacts, it will not necessarily even be used as a funding criterion. Rewarding efforts 

that elevate and integrate broadening participation with intellectual merit would have far great-

er impact.  

 

The measurement panelists also illustrated to the workshop participants several tensions inherent 

in what we measure, how we measure and report metrics, and the contradictions between 

field/research-driven metrics on the one hand and evaluation-imposed requirements on the other. 

As one of the panelists emphasized, we should “measure what we value,” not “value what we 

measure.” But this is easier said than done. The STEM higher education community, as was 

pointed out, is generally not as knowledgeable as might be assumed of the literature on student 

learning. Needless to say, student learning is a core component of any evaluation of the impacts 

of broadening participation.23  

                                                 

 
22 Though not explicitly cited at the workshop, conceptualizing broadening participation as part of intellectual merit 

avoids the decades-old false dichotomy that trades off “excellence” for “equity” (National Academies, 2012: ch. 11). 

The concept of inclusive excellence is helpful for illuminating the interconnection between broadening participation 

and intellectual merit. For discussions of the concept, which was first developed by the Association of American 

Colleges & Universities, see https://www.aacu.org/making-excellence-inclusive and 

https://www.aacu.org/sites/default/files/files/mei/williams_et_al.pdf.   
23 Some suggested that the research community appears to favor evaluation criteria loaded against individuals and 

institutions that have demonstrated broadening participation as a project outcome. Furthermore, research on broad-

ening participation is neither rewarded nor widely disseminated. Repositories of studies are known to too few facul-

ty and provide, as one participant put it, “no owner’s manual.” STEM tends to function, despite the acronym, as a set 

of balkanized disciplines and subdisciplines—a construct with little operationally to connect its constituent parts. 

Each inadvertently limits its attention to a narrow sphere of journals and professional peers. 

https://www.aacu.org/making-excellence-inclusive
https://www.aacu.org/sites/default/files/files/mei/williams_et_al.pdf
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The panel stipulated that measurement is confounded by issues of language and communication. 

By virtue of its sponsorship role, NSF (arguably more than the other R&D agencies) can provide 

incentives to communicate across its programs (and their respective research communities), and 

opportunities to share metrics. But those metrics must become more inventive, as one panelist 

argued. Broadening participation, she suggested, is a kind of catalytic, S-curve, reaction. That is, 

instead of defining progress toward broadening participation in linear terms, “a paradigm shift 

may be needed,” with investments somewhere between those spurring typical “incremental” 

(grantee-driven) change and more ambitious “large-scale social change” (cross-sector driven). 

Many of the workshop participants found this insightful. 

 

In sum, the metrics and measurement panel offered three key ideas: collect measures that drive 

change and improvement that could be coordinated in a strategic roadmap; exchange knowledge 

across STEM disciplinary and organizational boundaries; and adapt successful practices for use 

locally. Through the ensuing discussions, the workshop cited specific measurement needs within 

an accountability framework for broadening participation. Prominent among them are:  

 Identifying the root causes of disparities   

 Determining what works under what conditions  

 The necessity to intervene at many levels 

 The importance of longitudinal data in measuring change 

 How to measure “meaningful” participation 

 Respecting the unevenness of change over time and among units 

 The importance of capturing changes in culture, language, and norms 

 Identifying which metrics can be common to programs, populations, and other analytical 

categories 

Metrics, after all, are pointers that illuminate processes summarized by numbers. This is where 

stories lead and measures may lag, where context and nuance guide interpretation. Weighted 

measures that account for the type of institution and the student population, as well as the charac-

ter of the intervention and experience, help us view outcomes on a grayscale rather than simply 

as success or failure. Indeed, learning from experiments that are often identified as “failures” 

should be at the heart of broadening participation measures. Good science and engineering is in-

novative, revealing of something new and often unanticipated. Investing in the prospect of such 

unanticipated discoveries includes inviting more into the pool and committing resources for do-

ing so. The workshop was calling for a STEM-wide systemic attempt.       

     

Accountability Systems  

 

 The accountability panel spoke both to STEM as it is and visions of what it could be. The 

building blocks of an accountability system were presented as precursors emanating from partic-

ipants’ values, resulting in outcomes that first “do no harm,” and ultimately improving the partic-

ipation of all individuals and institutions. Such building-blocks reflect a holistic approach. The 

one presented by a panelist that seemed to resonate most with workshop participants was “multi-
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cultural validity”—the social or cultural factors that may influence a particular assessment or 

measure. 

 

As workshop participants discussed, the most important aspects of an accountability system are 

a set of clear goals, assumptions, definitions, metrics, and a strategy for change.24 The general 

sense was that the ultimate goal is to “democratize STEM” such that barriers to full participation 

by all groups are reduced and that there is meaningful participation by all. Barriers to full partic-

ipation cited at the workshop included: persistent inequality across a variety of dimensions, false 

expectations around who can “do” science, lack of mentors and support networks, high teaching 

loads for STEM faculty, widespread lack of awareness of STEM programs, and bias—explicit 

and implicit.25  

 

To help address these barriers, a general consensus formed around the proposition that an ac-

countability system must ensure dedication to pre-K through 20+ pathways. Such an approach 

was seen as involving systemic cultural change in federal agencies and in institutions of higher 

education. Echoing the discussion prompted by the measurement panel, the accountability panel 

advocated for a change in mindset by sponsors, institutions, and grantees alike. Workshop partic-

ipants reiterated the importance of broadening participation as a part of intellectual merit, and a 

commensurate commitment to institutionalize successful practices and policies. 

 

Several points useful for an effective accountability system for broadening participation emerged 

from this set of panel presentations and discussions: 

 Clarity about goals, assumptions, context, and definitions is needed. (Questions like these 

need to be asked:  What are the strategies for change? What is the big goal? Why do we 

want to do this and what do we think will change?) 

 Accountability involves shared learning about what does and does not work.  

 A broadening participation accountability framework should involve developing and im-

plementing impactful efforts and ensuring institutional commitment as part of evaluation.  

 Change is a process with a goal. There should be continuous learning and evolution to-

wards realizing the goal. 

 Accountability of institutions and individuals should be to principles, not just results.  

 To be accountable, programs might find it useful to:  

                                                 

 
24 Some members were opposed to the concept of theory of change. But all agreed on the need to state a high-level 

strategy or theory to develop an accountability system that implements the bold new initiative that CEOSE (2013) 

previously recommended. More specifically, CEOSE encourages developing an accountability system to change 

NSF, other agencies, and higher education, influencing pre-K through 20+ pathways to broaden participation.  
25 Six weeks after the workshop, a White House Interagency Policy Group (2016) issued a report on reducing bias in 

the STEM workforce. It features an inventory of federal agency actions and includes recommendations to federally-

funded institutions of higher education relevant to accountability. 
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o target expectations for improvement and calibrate to institutional type for raising 

STEM degree rates;26  

o provide options consistent with national goals and local adoption of common met-

rics for key outcomes;  

o contain stakeholder agreement on locally-calibrated metrics linked to rigorous 

evaluation27; 

o issue report cards that allow for public comparison of performance by peer institu-

tions; and 

o emphasize systems-level thinking, that is, thinking about how things work togeth-

er for wide benefit. 

 Outcomes should reflect the accountability goals that have been co-constructed by col-

laborating stakeholder organizations. 

 

As the panel further discussed, broadening participation outcomes should be stated as agreed-

upon common metrics that are publicly visible and assessable.28  They should be tailored to the 

accountability system that an organization has crafted and adopted.29  They should also include: 

scope of effort, financial commitment, a lead institution, and goals. Once these data are in hand, 

there is the question of how to use them constructively in an accountability system.30  

 

Any accountability system is caught, in the words of one panelist, between “doing the right 

things” and “doing them right.” Incentives for both and disincentives for misuse or disregard are 

mandatory. Individual careers, institutional fortunes, STEM equity, and societal well-being hang 

in the balance.31  

                                                 

 
26 For details on this approach, see Closing the Achievement Gap in the California State University system, 

https://www2.calstate.edu/impact-of-the-csu/diversity/inclusive-excellence/Pages/default.aspx. 
27 This is detailed in the NIH Diversity Program Consortium, http://diversityprogramconsortium.org. 
28 According to one panelist working with NIH grantees, these “hallmarks” can be found, for example, in the NIH 

National Research Mentoring Network (NRMN), a nationwide consortium to enhance the training and career devel-

opment of individuals from diverse backgrounds who are pursuing biomedical, behavioral, clinical, and social sci-

ence research careers (https://www.nigms.nih.gov/training/dpc/pages/nrmn.aspx). After two years, analysis indicates 

that NRMN is making progress (Vishwanatha et al., 2016). 
29 Tools such as the Equity Scorecard (https://cue.usc.edu/tools/the-equity-scorecard/) and the Inclusive Excellence 

Toolkit (http://www.du.edu/gsg/media/documents/InclusiveExcellenceToolkit-DUCME3-09.pdf) might be useful in 

this process. 
30The gathering of evidence can be abetted, as was noted by one panelist, by “access to curated databases” that re-

flect community validation and “can shorten the lag time between what is learned and what applies to a particular 

case.” (There is skepticism on whether existing databases, such as the Department of Education’s “What Works” 

Clearinghouse, would be informative for accountability. Some workshop participants endorsed more research-

specialized resources and others favored the creation of new databases suited to the task.) Either way, dissemination 

is seen as central to accountability, reinforcing community consensus on broadening participation.  
31 Examples of solutions to problems that inhibit participation in science and engineering abound:  retention becomes 

an institutional responsibility, not a problem of student attrition (Change the Equation, 2016); minority-serving insti-

tutions are recognized for their contributions to STEM education and entry to the workforce (Gasman and Nguyen, 

2014); and inequalities in opportunity decrease, facilitated by financial aid and transfer policies that make negotiat-

ing a STEM degree more seamless, to attract more students from underrepresented populations and support them 

https://www2.calstate.edu/impact-of-the-csu/diversity/inclusive-excellence/Pages/default.aspx
http://diversityprogramconsortium.org/
https://www.nigms.nih.gov/training/dpc/pages/nrmn.aspx
https://cue.usc.edu/tools/the-equity-scorecard/
http://www.du.edu/gsg/media/documents/InclusiveExcellenceToolkit-DUCME3-09.pdf
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If approached as a set of “if-then inferences” (the opposite of “one size fits all”), accountability 

systems can be potent motivators. Without context or regard for particulars (such as history, 

baseline measurement, demographic group), negative “unintended consequences,” that is, actions 

contrary to the values driving the system, can flourish. 

 

To create a system that nurtures and utilizes more of its population’s talents, the U.S. S&E enter-

prise and its various stakeholders must share ownership of its successes and failures. Workshop 

participants agreed that STEM needs to treat failures more productively by fostering “an envi-

ronment that encourages learning from failures, as opposed to discouraging those who have 

failed.” Currently, failure is not seen as a value inherent in the funding of “high-risk, high-

payoff” ventures. Yet NSF’s twin mission of research and education is just such a venture. 

Broadening participation thus raises the stakes about what promises will be achieved when fund-

ing a particular proposal.32  

 

In sum, the three panel presentations defined an agenda for reconstructing, or at least reimagin-

ing, an S&E enterprise that values broadening participation. To change the trajectory of 

knowledge and practice, higher education institutions and systems must also collaborate to 

strengthen, spread, and sustain efforts that impact underrepresented groups. They must address 

vexing problems that were mentioned or alluded to at the workshop, including precollege prepa-

ration, campus climate, debt disparities, data recognition and use, graduate student transitions, 

and faculty diversity. Institutions need to ask tough questions:  How will a democratizing system 

look and function? How will we know a different accountability scheme is having intended con-

sequences? And what, in the words of workshop participants, are “reasonable horizons, short- 

and long-term,” for reaching “tipping points” and measuring “different paces of change”?33 

 

 

                                                                                                                                                             

 
through degree completion (Ekowo and Palmer, 2016). Such changes democratize science as a vital part of societal 

well-being. 
32 It is worth noting that this is why NSF investments are distributed over a vast number of investigators, teams, dis-

ciplines, and technical puzzles. There is an implied acknowledgement that most projects will at best add only in 

modest increments to what is known and how to act on new knowledge. Promising the production of new scientists 

and engineers at one or more degree levels as an outcome of intellectual merit would, as workshop attendees ob-

served, change the status of broadening participation as a funding criterion.  
33 Workshop participants were sent an annotated bibliography on “accountability in the public, nonprofit and private 

sectors” (Desai and Frehill, 2016, contained in Appendix C) dating to the Government Performance and Results Act 

of 1993. This bibliography could be viewed as a starter list of the numerous dimensions of accountability. 
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Framing an Accountability System for Broadening Participation 
 

Following the panel presentations (which were elaborated by small group discussions and a re-

convening for reporting out to all participants), the core components of any improved accounta-

bility system began to emerge. To form the bedrock of an accountability system that is accepted 

and rewarded, leaders and decision-makers need to examine empirically how their current poli-

cies and practices aid or deter broadening participation. Such a self-study would reveal an insti-

tution’s current accountability framework that values certain achievements and discounts others. 

Thus, it behooves NSF and other R&D agencies to revisit their fundamental assumptions about 

who and what it takes to do good science. 

 

The workshop identified four broadening participation needs that an accountability framework 

could accommodate merely by applying additional performance criteria to those currently em-

ployed by R&D agencies:34 

 Leverage resources and measure successful partnerships;  

 Widen participation in programs or projects to include groups underrepresented in 

STEM;  

 Broaden participation among panelists in the peer review process; and 

 Exercise leadership by amending program announcements to emphasize PI creativity in 

broadening participation and instructing merit review panels on the value of impactful 

broadening participation activities.  

 

Workshop participants stressed that more discussions about how to change “the mindset and the 

culture of PIs and institutions of higher education” are imperative. PIs, both at their home institu-

tions and at agency program meetings, should have opportunities to discuss among themselves 

ways to broaden participation, particularly what is “success” and “risk” with STEM students 

while they are enrolled and after they graduate. Who better to lead such discussions than NSF 

and its staff with intimate knowledge of STEM communities (where grantees and expert review-

ers interact)? 

 

All along the STEM pathway are indicators that participation by underrepresented groups is sty-

mied by the PreK-12 to workforce system as it is. Workshop participants coalesced around the 

notion that implicit theories of change drive the work of engineering and science. How could 

those theories be revised to value the multicultural validity of broadening participation? “What,” 

some asked, “must change for whom?” And what would broadened participation (an outcome) 

look like?   

 

 

                                                 

 
34 NSF performance indicators are aggregated and presented in eight chapters of Science and Engineering Indica-

tors—2016 (https://www.nsf.gov/statistics/2016/nsb20161/#/data). Four of the chapters contain demographic and 

participation data. For example, indicators of elementary and secondary school mathematics and science education 

relate to learning, course-taking, teachers, instructional technology, and transitions to higher education. Other indi-

cators can be found in the higher education, labor force, and academic R&D chapters. 

https://www.nsf.gov/statistics/2016/nsb20161/%25252523/data
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Indicators of broadened participation (as reported out from the small group discussions) include:   

 “a reduction in the minority-majority student achievement gap” at various educational 

levels;  

 a “more measurably inclusive workforce”;  

 an “expansion of resources to minority-serving institutions”;  

 “acceleration from incremental to a more rapid influx of students with certain attributes” 

into the S&E enterprise; and 

 evidence of “investment in bold initiatives that yield high payoffs in degrees, research 

programs,” and advances that reach both the marketplace and the public consciousness.   

 

Any theory of change that envisions broadened participation must declare the actions that will 

lead to the attainment of such changes. Far be it for one workshop to prescribe a single theory of 

change to broaden participation in S&E. That would be presumptuous. Rather, the workshop 

urged all stakeholders to conceptualize their own theories, with milestones and measures that can 

gauge processes and impacts of action.35   

 

Many problems of under-participation in STEM were mentioned or alluded to at the workshop. 

These fleeting comments implicated organizations that must change behavior—their policies, 

programs, and/or practices—to increase the participation of the students they enroll, educate, and 

train for careers in STEM.36 Identifying significant and persistent problems helps to frame and 

focus the design of any accountability system. To re-state, these significant institutional prob-

lems include precollege preparation, campus climate, debt disparities, data recognition and use, 

graduate student transitions, and faculty diversity. There is neither space here, nor is it the pur-

pose of this document, to describe these specific problems or possible solutions in detail.37  But 

they do indicate that broadening participation as a whole is a researchable problem. Working ac-

tively to solve these problems will determine the resolve of the S&E enterprise to achieve its 

core purposes and be accountable for them. 

 

Given the variety of settings in which students are educated, research is conducted, and scientists 

and engineers are employed, the recommendations presented in this report prescribe what should 

be done, not specifically how for any given setting. This is the essence of policy analysis, sug-

gesting a menu of options that implement actions in accordance with local circumstances and 

                                                 

 
35 In the words of one workshop participant, such a theory-construction “can fill conceptual cavities” and raise what 

Durkheim (1893) termed collective consciousness with the details of on-the-ground operations. Once shared, the 

participant continued, such “maps” can at once serve as a unifying force while inviting scrutiny from policy bodies 

and sponsors alike. Others agreed that this may fuel experimentation and subsequent evaluation. The entire process 

helps to establish accountability at the organizational level and declares publicly a commitment to self-study and 

strategizing in the name of change. 
36 As one labor economist and his team (Carnevale et al., 2015) counsel, students must be able to respond to market 

opportunities and contribute their skills to the science-based workforce.  
37 Comprehensive analyses of these problems can be found in reports from the White House Office of Science and 

Technology Policy and the President’s Council of Advisors on Science and Technology (PCAST, 2012); the Na-

tional Academies of Sciences, Engineering and Medicine (2011); and numerous professional society “blueprints” 

and “roadmaps” (e.g., APLU, 2016). 
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needs. Multiple stakeholders will favor different courses of action, which themselves may 

change over time.38 Nevertheless, each stakeholder has a responsibility to act in behalf of broad-

ening participation for the good of science and the integrity of the entire S&E enterprise.  

           

Workshop Prescriptions: Principles of Accountability   

 

 Self-study can reveal what an organization should consider in developing an accountabil-

ity system for broadening participation, especially the outcomes to be measured. Principles of 

accountability, as outlined below, should guide any self-study by (institutional or individual) 

members of the STEM community. The sense of the workshop was clear: all stakeholders—but 

particularly gatekeepers that select and amplify messages such as the American Council on Edu-

cation, the Association of American Universities, and other higher education advocacy organiza-

tions; policy bodies such as CEOSE; and catalytic agencies such as NSF—should weigh the fol-

lowing principles of practice in crafting an accountability system. Near-unanimity crystallized 

around these principles. But it took many conversations during the two-day workshop to yield a 

set of prescriptions for implementation in a full-blown accountability system. 

 

Table 1 displays principles of a sound accountability system and the role they would play in a 

reimagined S&E enterprise. The table, distilled from workshop discussions, is a kind of template, 

but not a menu. Each stakeholder would interpret each element as a challenge to its current prac-

tices. Each would also need to develop a measurement and reporting regimen that communicates 

to all organizations to which it is accountable.  

 

                                                 

 
38 See the annotated bibliography focused on “evaluation, performance measurement and change management in the 

public, nonprofit and private sectors” (Phillips and Frehill, 2016, reproduced in Appendix D, which was sent after 

the October 2016 workshop as a resource for all participants). 
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Table 1. Principles of a Sound Accountability System for Broadening Participation 

 The system should take account of local conditions, context and history. All institutions should not be held to 

the same standards. Rather, the accountability framework should take into account “multicultural validity”—social 

or cultural factors that may influence a particular assessment or measure. Additional actions to recognize local con-

text include: 

o Creating a flexible theory of change: There should be no slavish devotion to a theory of change; it should be 

updated and revised like a strategic plan would be as interim measures of broadening participation are pro-

duced.  

o Measuring at multiple levels: Changes in broadening participation are not confined to a single organizational 

level. Baseline measures must be created at the levels of the individual, organizational unit, institution as a 

whole, collaboration with partners, and the broader community. 

o Developing a timeline that is informed by conditions: Because organizations and the programs that house 

them differ in size, scope of operations, resources, mission, etc., each should specify the time-frame for realiz-

ing change over the short and long term. 

 Successful efforts should have a research foundation and an emphasis on accountability from the beginning. 

Programs and projects need to have the evaluation structured into the research, not added as an afterthought. Multi-

dimensional metrics, both quantitative and qualitative, are needed to ensure understanding and meaning beyond 

metrics alone. Measurement needs to be made at regular intervals, which includes monitoring contextual factors. 

Additional actions to build accountability into research projects include:  

o Articulating goals: Organizations should not assume awareness by their constituents. And they should invite 

periodic critiques of their broadening participation goals given the progress made. 

o Using data to illuminate different outcomes: Whatever the organization is trying to improve in broadening 

participation must be declared as an outcome linked to experimentation, learning, and/or adaptation of current 

practices. Define the indicators of change through collaboration with partners, and the broader community. 

o Compiling repositories for action: Resources to guide organizations are essential. But they must be curated, 

sometimes consolidated, and staff should be designated to train and be knowledgeable about what resources 

exist, are applicable, and available for use. 

 A successful evaluation system will involve periodic feedback that can be used to modify practice. Evaluation 

should guide the evolution of programs and projects. Evaluation benefits from participatory methods that engage the 

groups affected, that involve learning from failure, and that are flexible. Specific actions to collect feedback include:  

o Designing feedback mechanisms: Feedback from both organizational staff and constituents outside (including 

community members) should be ongoing to inform and engage partners. 

 Learning from and through implementation of programs is crucial to evaluation as well as to the evolution 

and replication of successful approaches to broadening participation. Learning through implementation in-

cludes the following key steps:  

o Identifying barriers: Devise a means of pinpointing practices that diminish access to organizational resources 

or reduce the performance of some, as revealed by studies (e.g., implicit biases or climate surveys) and self-

evaluation. 

o Changing practice, then policy: A bottom-up approach that takes the experiences and concerns of organiza-

tional participants seriously also spreads ownership to the leadership. At the appropriate time, new practices 

can be codified in policy. 

 Connecting organizations within and across sectors can heighten the impact of accountability systems. These 

must span education-to-workforce boundaries to form structural pathways. Such programs require incentives for 

collaborating organizations that increase participation system-wide. Additional actions to connect organizations in-

clude: 

o Implementing pathway programs**: As the STEM community has learned about the connectedness of stages 

preK-to-workforce, programs that focus on students’ educational transitions to the next stage have been im-

plemented. These are more systemic in their support and advice about options and careers, as demonstrated 

here by NCWIT in the high school-to-college transition, by LSAMP in undergraduate-to-graduate degree 

achievement, and by ADVANCE in ascending faculty ranks.    
_______ 

*   Source: NSF Workshop discussions, Oct. 13-14, 2016 

** One nationally-renowned example of a pathway program (not cited at the workshop) is the Fisk-Vanderbilt Master’s-to-PhD Bridge Pro-
gram, established in 2004. It has facilitated the transition of students to PhD completion and research careers. One in two of those students 

has been a woman and four in five underrepresented minorities. Six different federal agencies have supported the program over its short 

life (Szrom, 2015). 
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The above accountability principles are designed to help stakeholders focus organizational re-

sources on assessing their current strengths and weaknesses, while envisioning alternative cours-

es of action and remaining mindful of time horizons in measuring and using data that inform 

programs and partners alike. Engagement of all stakeholders is crucial for system-wide impact.39 

  

 Stewards of Accountability Working in Concert 

 

 For accountability systems to take shape and thrive, stakeholders must become stewards 

of such a system for broadening participation. As noted repeatedly at the October 2016 work-

shop, these stewards can be found in all sectors and types of organizations. Each has a particular 

role, but the key is working in concert. And as workshop participants articulated, institutions of 

higher education, on the front line of STEM research and education, must lead the way. In sum-

mary:  

 

Institutions of higher education are leaders in their communities—the sites where broadening 

participation occurs.40 They also function as models of inclusion for other institutional stake-

holders, notably K-12 schools and employers of new graduates. Colleges and universities are the 

bridge between STEM education and the workforce.41 Institutions of higher education also 

command talent—from U.S. citizens, the foreign-born (on temporary visas), and immigrants—

and they are counted on to add value to the students they train, certify, and shape to advance the 

pillars of America’s national and global interests: innovation, economy, and equality.42 Given 

their many roles, these public and private institutions that receive federal funding should lead the 

way in implementing and documenting an accountability system, developing in the process, as 

one workshop participant termed it, a “science of accountability.” Finally, there is a necessity for 

higher education to be held accountable on the institutional level.  

 

The Federal government is a key enabler. The White House Office of Science and Technology 

(OSTP) and its coordinating bodies such as the President’s Council of Advisors on Science and 

                                                 

 
39 As the NSF Director asserted in her inaugural speech in April 2014, “Not enough of our fellow citizens under-

stand how relevant the research . . . conducted is to their daily lives . . . . In both formal and informal venues, we 

need to engage the public in order to help improve understanding of the value of basic research and why our projects 

are worthy of investment” (NSF, 2014). 
40 Over the past decade, the concept of “anchor institutions” has emerged as a new paradigm for understanding the 

role that place-based institutions, particularly institutions of higher education and medical centers, could play in 

building successful communities and local economies. This concept recognizes that higher education institutions are 

not only educators and knowledge producers, but also major employers, real estate developers, purchasers, incuba-

tors for business and technology, and centers for arts and culture (Task Force on Anchor Institutions, 2009).  
41 As one university president states,  “. . . the most important task for universities . . . is one that we are uniquely 

well-suited to perform: to help society at large—not only our own campus communities—better understand the pain-

ful and still-unresolved historical context with which the need for affirmative action exists. This context includes a 

public education system that remains nearly as segregated and unequal today as it was at the time of Brown [v. 

Board of Education] more than six decades ago” (Bollinger, 2016). 
42 One dean of engineering, for example, has suggested that rather than ranking U.S. universities by prestige, faculty 

compensation, research expenditures, or class size, U.S. News and World Report should rate institutions on the di-

versity of their student body, or its inclusive excellence (May, 2016). For a compelling dataset, the 2016-17 Alma-

nac of The Chronicle of Higher Education relates 16 African-American presidents and chancellors of institutions of 

higher education who have served at least six years in their present capacities to changes in student, faculty, and 

managers’ diversity (Chubin, 2016). 
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Technology (PCAST) and the National Science and Technology Council (NSTC) can speak to 

the executive R&D agencies with a forceful voice. This voice can be amplified by the commit-

tees of Congress with oversight for the education, science, and workforce missions within their 

respective purviews. NSF can particularly serve as the catalyst and lead among the R&D agen-

cies (detailed below). The federal laboratories (Departments of Defense and Energy, and NASA) 

and their industry patrons form a kind of extension service to advance these missions by reaching 

students and K-12 STEM teachers where they live, then convening them annually for interac-

tions with peers from around the U.S. Accountability, as has been the case for decades (since the 

Government Performance and Results Act of 1993, modernized in 2010), is prominent in the 

ethos of government. Broadening participation should be seen as a prized benefit within that 

ethos.43  

 

Corporations and small businesses alike are increasingly consumers of science- and engineer-

ing-based talent. It is in their self-interest to support the universities that supply research on and 

by their future workforce. It is in the nation’s interest that corporations and small businesses not 

only subsidize the research and education of underrepresented groups who resemble their con-

sumer base, but also hire them. This would reflect the global marketplace for talent, enhance the 

S&E enterprise in the process, and demonstrate that accountability measures matter.44 Public-

private partnerships, such as that formed by the Council on Competitiveness, their member com-

panies, and NSF (BEST, 2004), are a model for collaborations of national scope and impact. 

 

Nonprofit organizations, national and local in the form of philanthropic foundations, think 

tanks, and technical assistance arms, are the connective tissue and honest brokers that can knit 

individuals and institutions into new social forms to advise, promote, and help sustain systemic 

change in local communities. (State and local government agencies also serve these connective 

and brokering functions.) The National Academies of Science, Engineering, and Medicine have 

been most durable in working across sectors and organizational types to bring complementary 

expertise to bear on STEM-based problem-solving. Such interactions could renew all stakehold-

ers’ commitment to accountability and demonstrate that the S&E enterprise seeks talent in every 

sector and type of organization.  

 

 

 

                                                 

 
43 Recall that gender- and race-conscious policies are legal remedies under federal statutes to past discrimination. 

The key to their use, however, requires carefully crafted justification tied to institutional mission statements (Bur-

goyne et al. 2010: 23-24). Virtually all such statements in higher education explicitly cite access, diversity, and/or 

inclusion as essential to the achievement of educational objectives. 
44 In 2014, ten hi-tech companies released workforce diversity reports for the first time revealing their overwhelming 

White, Asian, and male composition (Forrest, 2014). This move by corporate giants and early-stage startups toward 

transparency in the workplace has also motivated affiliations with nonprofit organizations such as the Anita Borg 

Institute (http://anitaborg.org), NCWIT, and beyond computing-centered interventions, the STEM Education Coali-

tion (http://www.stemedcoalition.org/wp-content/uploads/2010/05/One-pager-on-STEM-Ed-Coalition.pdf). 

http://anitaborg.org/
http://www.stemedcoalition.org/wp-content/uploads/2010/05/One-pager-on-STEM-Ed-Coalition.pdf
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NSF’s Pivotal Role  
 

The role of the National Science Foundation in broadening participation, as the above attests, is 

both undeniable and singular. The October 2016 workshop was held at NSF under a grant 

awarded to the PI and Co-PI, who also serve as leaders of a chartered agency committee 

(CEOSE). The participants were independent actors, but all looked to NSF’s role as primary cat-

alyst for incentivizing principal investigators and institutions of higher education to move with 

urgency toward the goal of broadening participation. Thus, several suggestions were targeted 

specifically by the workshop to NSF (and could be generalized to all funding agencies that value 

broadening participation efforts):  

 

1. Hold universities more directly accountable for broadening participation. The 

proposal process, for example, could require information on the institutional perfor-

mance in broadening participation, similar to asking what facilities and resources are 

available. NSF, as well as other funding agencies, could highlight “broadening partic-

ipation as a funding criterion in all program solicitations.” Higher education grantees 

should be held accountable for: rigorous evaluation, details on who participates in 

each project and why, closing disparities in participation, raising degree completion 

rates, forming partnerships with local K-12 schools and other community-based or-

ganizations, and clarity on the consequences of the project/program/center success for 

various publics. 

2. Convene grantees in national forums to discuss how to change the mindset and 

culture of PIs and institutions of higher education to embrace inclusive STEM 

learning and research environments. Projecting broadening participation as central 

to the future of science and engineering through national forums would influence in-

dividual campuses, which could host forums of their own. Discussions of “how to 

reconcile the conflict between short-term grants and the long time it takes to measure 

change” would be fruitful. A convening of grantees on how to raise the visibility of 

individually-funded projects to the level of institutional impact would also be worth-

while. 

3. Reward institutions for positive past and present contributions to broadening 

participation. In the review process, reviewers could be encouraged to discuss the 

strengths and weaknesses of institutional performance in broadening participation 

when evaluating the resources available to the PI. The institution could also aggregate 

data from grants that document PIs’ broadening participation efforts. Combining data 

from distinct NSF-funded projects, as well as those from different agency programs, 

can increase understanding of the scale and duration of effort as well as the number of 

students impacted. This “would be seen as an infusion of resources” from NSF (or 

other federal sponsors) that the institution would credit rather than take for granted.45 

                                                 

 
45 To cite a non-NSF example, the Health Resources and Services Administration (HRSA) has funded four grant 

programs aimed at increasing opportunities for individuals from minority and disadvantaged backgrounds to pursue 

training in health professions. Collectively, these university and medical school “diversity programs” were author-

ized under Title VII and Title VIII of the Public Health Service Act. They are about to be evaluated for their relative 
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4. Provide multiple levels of training—in-house with NSF program officers, and in 

the field with PIs and program evaluators. Broadening the participation of under-

graduates, graduate students, and postdocs in STEM through mentoring and supervi-

sion varies across faculty members. NSF could offer training through a “technical as-

sistance corps” or a kind of “virtual sponsored research office” for those who need to 

know how to plan, implement, and evaluate broadening participation initiatives and 

projects.46 This is not a problem to be solved by new research. It is real-time infor-

mation dissemination, utilizing NSF-generated resources, including studies on and 

tools for performance assessment (such as those in Appendices C and D of this re-

port). Access to tools should be provided to all involved in the grant-making process, 

including principal investigators, program officers, and evaluators.47  

5. While the NSF merit review system is sound, criteria could be strengthened as 

regards broadening participation. The sense of the October 2016 workshop partici-

pants was that so long as “broader impacts” remains separate from “intellectual mer-

it,” broadening participation will remain more an “add-on or afterthought” than a 

guiding funding principle. If intellectual merit is conceptualized to include broaden-

ing participation, the connection between inclusion and better science would be made 

clear.48 Given the impact that diversity has on intellectual creativity and the produc-

tion of better science and engineering, conceptualizing broadening participation as a 

component of intellectual merit makes particularly good sense.49   

 

But refining definitions or sharpening criteria means nothing if the agency’s participants do not 

execute. Execution relies on how consistently program announcements, reviewers’ judgments, 

and program officers’ recommendations are connected. It is the process that justifies better deci-

                                                                                                                                                             

 
and aggregate contributions to HRSA’s workforce diversity efforts (NORC, personal communication to D.E. 

Chubin. Feb. 4, 2016).  
46 The “technical assistance corps” could comprise multidisciplinary teams of NSF staff, PIs, evaluators, and spe-

cialists in online content who are familiar with certain NSF directorates and programs, and provide outreach on re-

quest. 
47 Note that all front-line players are partially informed. Principal investigators are often not aware of broadening 

participation literature or existing databases. Rotating program officers are drawn from this same population and 

need such resources to do an enlightened and efficient job. Evaluators may be conversant with theories of change 

and logic models, but not current on agency priorities or procedures. A 2009 NSF-funded workshop sought to speak 

to these three key populations precisely about evaluating the impacts of broadening participation projects (Clewell 

and Fortenberry, 2009). 
48 This was expressed at the October 2016 workshop as “the difference between research on gravitational wave de-

tection and the composition of the research team.” Participation harbors the potential for seeing, interpreting, and 

discovering differently. A most recent example is found in the book and feature film Hidden Figures, which depicts 

the heretofore untold role of African-American women mathematicians and engineers at NASA in the early success 

of the U.S. space program (Shetterly, 2016). 
49 Scott Page (2007) argues that diversity fuels innovation, which enriches the intellectual environment: “Innovation 

provides the seeds for economic growth, and for that innovation to happen depends as much on collective difference 

as on aggregate ability. If people think alike then no matter how smart they are they most likely will get stuck at the 

same locally optimal solutions. Finding new and better solutions, innovating, requires thinking differently. That’s 

why diversity powers innovation.” Lisa Burrell (2016), senior editor at Harvard Business Review, highlights “the 

decades’ worth of studies showing that a diverse workforce measurably improves decision making, problem solving, 

creativity, innovation, and flexibility.”  
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sions about what and who is grant-worthy. This is the kind of organizational change that the 

workshop proposed—and the kind of accountability system that NSF should implement, docu-

ment, and encourage its grantees to embrace and make their own. 
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Recommendations and Conclusions 
 

Any accountability system dedicated to advancing the S&E enterprise must reasonably reflect 

the values of its practitioners by elevating those mechanisms that identify and develop talent. 

Each sector has a stake in diversifying the human inputs through equal opportunity.50 That is 

where policy incentives and competitive funding should attract and reward those (individuals, 

institutions, and coalitions) that vigorously support a people-centered accountability system. 

 

Table 2 distills what the workshop (and the literature relevant to broadening participation) rec-

ommends. While not a checklist—that would be an insult to the complexity of the tasks at 

hand—this table operationalizes ten actions to institute an accountability system that strengthens 

the S&E enterprise and the nation’s workforce. Any organization dedicated to broadening partic-

ipation in STEM could undertake these actions in concert with its stakeholders and partners.  

 

 

                                                 

 
50 Again, to enlarge on the workshop, there is a profound difference between opportunity and outcome that critics of 

both broadening participation and affirmative action policies often get wrong. Affirmative action policies—not just 

Title IX, but Titles VI and VII of the Civil Rights Act of 1964 and the Equal Protection Clause of the 14th Amend-

ment (Malcom et al. 2004)—are a tool to be used to counteract gender and racial biases that keep women and per-

sons of color out of higher education, including STEM, and thereby provide equal opportunity.   

Table 2. Actions to Institute an Organizational Accountability System for Broadening STEM Participation 

 

1. Conduct a self-study that takes stock of your organization’s current broadening participation portfolio and 

climate. 

2. Construct a timeline (near- and long-term) for achieving broadening participation outcomes articulated by 

your theory of change consistent with the institutional mission and strategic plan. 

3. Identify data and measures that are required—either extant or to be created—to gauge progress organization-

wide (and within operating units) toward your broadening participation outcomes. 

4. Engage stakeholders to define a common agenda and recruit partners to work toward agreed-upon outcomes, 

disaggregated by demographic, educational, and careers stages as much as possible. 

5. Communicate gains and setbacks with national as well as local stakeholders through a variety of media, shar-

ing information to reach out for new partners and ideas. 

6. Update and revise plans and practices as new knowledge and experience (e.g., program cost, workforce turn-

over) reshape your organization’s thinking about how to experiment, accelerate, and expand broadening par-

ticipation outcomes. 

7. Incorporate what has been learned from ongoing longitudinal assessments of your organization’s broadening 

participation programs. 

8. Re-examine how the roles of government, institutions of higher education, the private sector, and nonprofits 

are expediting or inhibiting outcomes that your organization values and report on the contributions of each 

role-player to broadening participation. 

9. Appraise the performance of your organization in taking steps toward increasing accountability and institu-

tionalizing a democratized science and engineering system. 

10. Be ready to begin again, as accountability for broadening participation is a recursive, iterative, and ongoing 

process. 

_________ 

* Source: distillation of workshop and literature discussed in this report 
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This report has offered a series of principles and conditions that could guide organizations to re-

consider with whom to partner, what to measure, and how to influence broader engagement in 

the preparation and participation of all students in STEM—all in the name of accountability. 

 

The report speaks to stakeholders in organizations that produce and consume STEM talent and 

proposes how to get “from here to there”:  from the current state of accountability to a desired 

future (and ongoing) state of broadened participation. Furthermore, it has illustrated what should 

be done, who should do it, and how to do it well. That would include a focus on a theory of 

change with NSF as the catalyst for developing an accountability system that permeates other 

R&D agencies, and in turn, motivates accountability systems that influence individuals and insti-

tutions, particularly in higher education. The higher education sector must build broadening par-

ticipation into its operations and programs if it ever is to institutionalize it. Finally, this report has 

urged collaborations among the various stakeholders, including institutions of higher education 

and the private and public sectors, to implement long-term plans (with suitable timetables and 

metrics) that will impact an increasingly diverse U.S. student population.   

 

The members of the October 2016 workshop look, then, to universities united with sponsors, no-

tably NSF and other federal R&D agencies, to galvanize their myriad partners and function as 

the principal change agents for broadening participation in the S&E enterprise. This would begin 

to fulfill the workshop’s call to democratize science and engineering. The workshop participants 

highlighted the need to continue the conversation on accountability for broadening participation, 

and to engage all stakeholders in developing and implementing an accountability system that 

serves all. 
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Appendix B: Workshop Agenda 

 

Workshop on Assessing Performance and Developing an Accountability 

System for Broadening Participation 

 

October 13-14, 2016 
 

Stafford I, Room 375 

National Science Foundation 

Arlington, Virginia 22230 

 

Meeting Agenda 

 

1st Day, October 13, 2016 

 

12:00 PM-1:00PM 

Working Lunch – Introductions & Opening Remarks/Framing of the Workshop 

Dr. Ira Harkavy, Associate Vice President and Founding Director, Barbara and Edward Netter 

Center for Community Partnerships, University of Pennsylvania (CEOSE Chair and Principal 

Investigator) 

1:00PM-2:30PM 

Panel presentation on exemplary programs, their implementation, and scalability 

Panel Chair: Dr. Loretta Moore, Vice President for Research and Federal Relations and Profes-

sor of Computer Science, Jackson State University (CEOSE Member) 

Panelists: 

- Dr. Abigail Stewart, Sandra Schwartz Tangri Distinguished University Professor of 

Psychology and Women's Studies, Director of U-M ADVANCE Program, University of 

Michigan 

- Dr. Lucy Sanders, CEO and Co-Founder of National Center for Women & Information 

Technology (NCWIT) and Executive-in-Residence for the ATLAS Institute, University 

of Colorado Boulder 

- Dr. William McHenry, Executive Director of the Mississippi e-Center and Professor of 

Organic Chemistry, Jackson State University 

2:30PM-2:45PM  

BREAK 
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2:45PM-3:30PM 

Small group discussion 

3:30PM-4:30PM 

Report out and large group discussion on lessons learned from the panel presentation on 

exemplary programs 

4:30PM-6:00PM 

Panel presentation on metrics and measurement 

Panel Chair: Dr. Louis Martin-Vega, Dean of Engineering and Professor of Industrial & Sys-

tems Engineering, North Carolina State University (CEOSE Vice-Chair and Co-Principal Inves-

tigator) 

Panelists: 

- Dr. Clemencia Cosentino, Senior Researcher, Mathematica Policy Research 

- Dr. Cynthia Phillips, Evaluator, Office of Integrative Activities, National Science Foun-

dation 

- Dr. Frances Lawrenz, Associate Vice President for Research and Professor of Educa-

tional Psychology, University of Minnesota 

6:00 PM-6:15PM  

BREAK 

6:15 PM-7:00PM 

Small group discussion 

7:00 PM-7:15PM 

Travel to Holiday Inn for Working Dinner 

Location: Ballston Room at the Holiday Inn 

 4610 N. Fairfax Dr. Arlington, VA 22203 

7:15 PM-8:45PM 

Working Dinner - Report out and large group discussion on lessons learned from panel 

presentation on metrics and measurement 
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2nd Day – October 14, 2016 

 

8:00 AM-8:30AM 

Working Breakfast – Summary of Day 1 

8:30 AM-10:00AM 

Panel presentation on developing and implementing an accountability system for broaden-

ing participation 

Panel Chair: Dr. Ira Harkavy, Associate Vice President and Director of the Netter Center for 

Community Partnerships, University of Pennsylvania (CEOSE Chair and Principal Investigator) 

Panelists: 

- Dr. Anand Desai, Section Head, Evaluation and Assessment Capability, Office of Inte-

grative Activities, National Science Foundation 

- Dr. Melvin Hall, Professor of Educational Psychology, Northern Arizona University 

- Dr. Sylvia Hurtado, Professor of Education and Head of Higher Education and Organi-

zational Change Division, Graduate School of Education and Information Studies, Uni-

versity of California Los Angeles 

10:00 AM-10:15AM  

BREAK 

10:15 AM-11:00AM  

Small group discussion 

11:00 AM-12:30PM 

Working Lunch – report out & large group discussion on lessons learned from panel 

presentation on developing and implementing an accountability system for broadening 

participation 

12:30 PM-1:30PM  

Next steps 
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Appendix C: Annotated Bibliography: Accountability in the Public, Nonprofit 

and Private Sectors 
 

 

 

Annotated Bibliography 

 

Accountability in the Public, Nonprofit and Private Sectors 
 

Compiled by 

Anand Desai and Lisa M. Frehill 

Evaluation and Capability Section 

Office of Integrative Activities 

National Science Foundation 

 

 

 

Workshop on Accountability 
National Science Foundation 

October 13-14, 2016 

 

 

This document serves as a beginning draft of a list of documents and articles on accountability in 

the public, nonprofit and private sectors.  

 

Additionally, information on key documents and current efforts associated with accountability in 

the federal government are included at the end of this document.  

 

 

Ballesteros, Athena, Smita Nakhooda, Jacob Werksman, and Kaija Hurlburt. (2010). Pow-

er, Responsibility and Accountability: Re-Thinking the Legitimacy of Institutions for Climate Fi-

nance. Executive Summary. Washington, DC: World Resources Institute. [Online at 

http://www.wri.org. (11 October 2016)] 

This report from the World Resources Institute takes a financial perspective in exploring 

the responsibility and accountability of international institutions addressing climate 

change. 

Behn, Robert D. (2001). Rethinking Democratic Accountability, Washington, DC: Brookings 

Institution Press. 

Draws on ideas from the literature on public management and political theory to develop 

a model of accountability that includes “compacts of collective, mutual responsibility.” 

This model of democratic accountability attempts to empower public employees to exer-

cise discretion while the government can still be held accountable to the public.  

http://www.wri.org/
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Bovens, Mark. (2007) Analysing and Assessing Accountability: A Conceptual Framework Eu-

ropean Law Journal, 13(4): 447–468. 

Framing accountability as a relationship, this paper explores that relationship 

along multiple dimensions. 

Bovens, Mark, Robert E. Goodin, and Thomas Schillemans, eds. (2014). The Oxford Hand-

book of Public Accountability. Oxford University Press, Oxford. 

The Oxford Handbook of Public Accountability is one of the key volumes in this litera-

ture, with review essays covering a variety research on the many dimensions of accountabil-

ity. Its editors, Bovens, Goodin, and Schillemans, are widely-published. The following chap-

ters were reviewed and informed the EAC presentation to CEOSE, each providing insights 

into a key dimension of accountability: 

 Klijn, Erik Hans, and Joop Fm Koppenjan. "Networks and Accountability." 

 Warren, Mark E. "Accountability and Democracy." 

 Halachmi, Arie. "Accountability Overloads."  

 Greiling, Dorothea. "Accountability and Trust."  

 Olsen, Johan P. "Accountability and Ambiguity." 

 Mashaw, Jerry L. "Accountability and Time.” 

 Meijer, Albert. "Transparency."  

 Patil, Shefali V., Ferdinand M. Vieider, and Philip E. Tetlock. "Process versus out-

come accountability."  

 Smith, Steven Rathgeb, “Accountability and the nonprofit sector.” 

Bovens, Mark, Thomas Schillemans, and Paul ‘t Hart. (2008). “Does public accountability 

work? An assessment tool,” Public Administration 86(1): 225-242.  

Drawing on three—democratic, constitutional and learning—perspectives, the authors 

develop a multi-criteria assessment tool and propose “boards of oversight of agencies” as 

a vehicle for assuring accountability. 

Brandsma, Gijs Jan and Thomas Schillemans. (2012). “The Accountability Cube: Measuring 

Accountability,” Journal of Public Administration Research and Theory 23: 953-975.  

The article presents a three-dimensional scheme for understanding accountability along 

three axes: information (ranging from little to much); discussion (ranging from non-

intensive to intensive); and consequences (ranging from few to many) is proposed. The 

authors emphasize the relational nature of accountability, describing multiple accounta-

bilities that operate at different levels, depending on the reference axis.  

Busuioc, E. Madalina, and Martin Lodge. (2015). "The reputational basis of public ac-

countability,” Governance 29(2): 247-263.  

Accountability is discussed in terms of one’s reputation as perceived by different audi-

ences. Accountability is described as conveying the impression of competently perform-

ing one's accountability roles to generate reputational benefits. 
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Desai, Jay P. (2009) “The Power of Public Accountability: Executive Summary.” Mumbai, In-

dia: Universal Consulting India. [Online at 

http://online.wsj.com/public/resources/documents/mum_accountability.pdf, accessed 23 Sep-

tember 2016)] 

Provides a review of the literature for a study on public accountability conducted in India 

shortly after the Mumbai terrorist attacks of November 26, 2008. Focusing on the country 

as the unit of analysis, comparisons are made among a number of factors using multina-

tional data sources.  

Dowdle, M.W. (2006) Public Accountability: Conceptual, historical and epistemic mappings, in 

Public Accountability, Designs, Dilemmas and Experiences, ed. M. W. Dowdle. Cambridge: 

Cambridge University Press, pp: 1-32. 

As the title suggests, it gives view of accountability and how various “crises” in account-

ability have been addressed. 

Dubnick, M.J. (2002) Seeking salvation for accountability. Online at 

http://andromeda.rutgers.edu/~dubnick/papers/salvation.htm 

Arguing that accountability has “fallen from conceptual grace,” Dubnick offers sugges-

tions for its salvation.  

Fisher, Elizabeth. (2004). “The European Union in the Age of Accountability,” Oxford Journal 

of Legal Studies 24(3): 495-515. 

Accountability is context dependent because there is no general consensus about the 

standards for accountable behavior, and because the standards differ from role to role, 

time to time, place to place and from speaker to speaker. 

International Forum on Business Ethical Conduct (IFBEC) (2014). Accountability Report. 

[Online at http://ifbec.info/wp-content/uploads/2013/07/2014-Public-Accountability-Report.pdf. 

accessed on 23 September 2016)]. 

Report on IFBEC member compliance with the principles and best practices that align 

with those principles aimed at reducing corruption. 

Lerner, J. S. and P. E. Tetlock, (1999) ‘Accounting for the Effects of Accountability’, Psycho-

logical Bulletin Vol. 125(2): 255-275 

A psychological perspective on accountability and its consequences for judgments and 

choices. 

Lewis, Jenny M. (2014). “Individual and Institutional Accountability: The Case of Research As-

sessment,” Australian Journal of Public Administration 73(4): 408-416. 

While most of the other articles that have been included in this bibliography deal with 

project or service accountability, Lewis uses the example of three universities in three 

different countries to illustrate variations in the measurement of research performance. 

http://ifbec.info/wp-content/uploads/2013/07/2014-Public-Accountability-Report.pdf
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The article links these structural features to academics’ perceptions of the research as-

sessment system. 

Mashaw, Jerry L. (2006). “Accountability in Institutional Design: Some Thoughts on the 

Grammar of Governance,” in Michael W. Dowdle (ed.) Public Accountability, Designs, Dilem-

mas and Experiences. Cambridge: Cambridge University Press, pp. 115–56.   

Offers an approach to thinking about accountability by seeking answers to six linked 

questions to build what Mashaw refers to as accountability regimes. 

Newcomer, Kathryn E. (2015). “From Outputs to Outcomes,” pp. 125-156 in Guy, Mary E. and 

Marilyn M. Rubin (eds.). Public Administration Evolving: From Foundations to the Future. New 

York, NY: Routledge, pp125-156.  

This article links performance measurement and program evaluation to accountability. It 

provides a history of accountability efforts, in the US, starting with the Chief Financial 

Officers Act of 1990, which required agencies to have strategic plans that specified per-

formance goals and reporting of outcomes.  

Romzek, B.S. and M. J. Dubnick, (1998) Accountability, in J. M. Shafritz (ed.), International 

Encyclopaedia of Public Policy and Administration, Vol. 1: A–C Westview Press.  

Broad overview  

Schillemans, Thomas. (2014). “Calibrating Public Sector Accountability: Translating experi-

mental findings to real world public accountability.” [Online at 

http://accountablegovernance.sites.uu.nl. (accessed on 16 September 2016)]. 

Drawing on examples from the European Union, this paper provides lessons for govern-

ance from studies of the effects of accountability on decision making. 

Scott, Colin. (2000). “Accountability in the Regulatory State,” Journal of Law and Society 

27(1): 38-60. 

Discusses the need to balance discretion with control, which becomes difficult in com-

plex administrative state where the distance between those empowered to exercise discre-

tion and those who are held responsible for exercising control. 

Shkabatur, Jennifer. (2012). “Transparency With(out) Accountability: Open Government in the 

United States,” Yale Law & Policy Review 31(1): 79-140.  

Shkabatur provides background on efforts to increase transparency as a means of in-

creased accountability of federal government agencies. She provides details about why 

more data do not, necessarily result in stronger government accountability.  

Smyth, Stewart. (2007). “Public accountability: a critical approach,” Journal of finance 

and management in public services 6(2): 27-45. 

Smyth re-conceptualizes public accountability as “a dynamic social relationship through 

which civil society seeks to control and challenge the state” by tracing the past 30 years’ 

history of social housing in England to documents how “collective self organization of 

http://accountablegovernance.sites.uu.nl/
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sections of civil society not only challenges but at times succeeds in changing the policies 

and actions of the local state organizations.” 

Stapenhurst R. and M. O’Brien (no date) Accountability in governance. World Bank. Online 

at 

http://siteresources.worldbank.org/PUBLICSECTORANDGOVERNANCE/Resources/Accounta

bilityGovernance.pdf 

Tenbensel, Tim, Judith Dwyer, and Josée Lavoie. (2014). "How Not to Kill the Golden 

Goose: Reconceptualizing accountability environments of third-sector organizations," Public 

Management Review 16(7): 925-944. 

The focus is on the relationships between three sectors: nonprofit (third sector) organiza-

tions, government, and members of ethnic or geographic communities. Tensions among 

the interests associated with these three sectors can be resolved through shared goals, 

longer timeframes, and on-going negotiations.  

Tetlock, Phillip E. (1998). “Losing Our Religion: On the Precariousness of Precise 

Normative Standards in Complex Accountability Systems,” pp. 121- 144 in Kramer, Ro-

derick M., and Margaret A. Neale. (eds.) Power and influence in organizations. Thou-

sand Oaks, CA: Sage.  

Tetlock focuses on the ways in which people are “intuitive politicians,” who carefully 

consider how others will judge them based on their actions, so that individuals assess ac-

tions in terms of justifiability.  

Willems, Tom. (2014). “Democratic accountability in public-private partnerships: The curious 

case of Flemish school infrastructure,” Public Administration 92(2): 340-358. 

This paper challenges the view in the literature that accountability in public-private part-

nerships is poor and offers suggestions for improving accountability. 

 

Other Materials – Federal Context for Accountability 

Commission on Evidence-Based Policy 

In March 2016, the bi-partisan Evidence-Based Policy Commission Act (P.L. 114-140) was 

signed into law. The Act established a 15-member commission with an 18-month charge “to de-

velop a strategy for increasing the availability and use of data in order to build evidence about 

government programs, while protecting privacy and confidentiality.” Through the course of the 

Commission’s work, members will study how data, research, and evaluation are currently used to 

build evidence, and how to strengthen the government’s evidence-building efforts.” Kathryn 

Abraham (University of Maryland) and Ron Haskins (Brookings) co-chair the commission with 

includes members from industry, academia, and government.  

Five white papers have been developed in support of the Commission’s work, as follows: 

 Overview of Federal Evidence-Building Efforts 

 Barriers to Using Administrative Data for Evidence-Building 
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 Comprehensive Data Inventory 

 Using Administrative and Survey Data to Build Evidence 

 Privacy and Confidentiality in the Use of Administrative and Survey Data.  

Online at https://www.whitehouse.gov/omb/management/commission_evidence.  

The Commission is the most recent in a long line of work that has sought to reduce waste, fraud, 

and abuse, while increasing efficiency and effectiveness of federally funded programs. Other 

milestones are described, below. 

 Government Performance and Results Act (GPRA, 1993) 

 First time federal agencies were mandated to be results-oriented, in earlier efforts, ac-

countability was focused on process. 

 Requirements: 

o Develop long-term strategic plans 

o Develop annual performance plans showing expected progress towards strategic 

goals 

 GPRA Modernization Act of 2010 (PL 111-352) 

This act addresses the concern that OMB and Congress agencies were not making effective 

use of the information on results generated under GPRA for program management. 

 OMB Program Assessment Rating Tool (2002) 

 Four-part questionnaire, each with different scoring weights: 

o Program purpose & design (20%) 

o Strategic planning (10%) 

o Program management (20%) 

o Program results (50%) 

 Ratings: 

o Effective (Rating: 85-100) 

o Moderately effective (Rating: 70-84) 

o Adequate (Rating: 50-69) 

o Ineffective (Rating (0-49) 

o Results not demonstrated – for programs without performance measures agreed-

upon with OMB 

 Inform budget decisions and identify actions to improve results 

 Agencies accountable for implementing PART follow-up actions 

 

Series of OMB Memos  

Following two memoranda from the President (“Open Government Memorandum” (74 Fed. Reg. 

4685) and “Freedom of Information Act (FOIA) Memorandum” (74 Fed. Reg. 4683), both 

signed 21 January 2009) to enhance transparency, OMB has issued a series of memoranda to 

provide guidance to federal agencies related to evaluation and evidence. By connecting such evi-

https://www.whitehouse.gov/omb/management/commission_evidence
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dence to the budget, some of the issues raised in the literature, (e.g., Shkabatur, 2012) associated 

with transparency and accountability have been addressed.  

OMB memos include: 

 29 July 2010: M-10-32 “Evaluating Programs for Efficacy and Cost-Efficiency” 

 17 August 2011: M-11-31 “Delivering an Efficient, Effective, and Accountable Govern-

ment” 

 18 May 2012: M-12-14 “Use of Evidence and Evaluation in the 2014 Budget” 

 14 February 2014: M-14-06 “Guidance for Using Administrative Data for Statistical Pur-

poses” 
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Annotated Bibliography 
 

Evaluation, Performance Measurement and Change Management in 

the Public, Nonprofit and Private Sectors 
 

Compiled by 

 

Cynthia Phillips, PhD & Lisa M. Frehill, PhD 

Evaluation and Capability Section 

Office of Integrative Activities 

National Science Foundation 

 

 

 

Workshop on Accountability 

National Science Foundation 

October 13-14, 2016 

 

 

This annotated list of documents is a start on building a bibliography on evaluation, performance 

measurement and change management in the public, nonprofit and private sectors.  

 

 

Ashkenas, Ron. (January 2015). “We still don’t know the difference between change and trans-

formation.” Harvard Business Review [Online at https://hbr.org/2015/01/we-still-dont-know-the-

difference-between-change-and-transformation (accessed on 12 October 2016)]. 

Change management has become a common catch-phrase in business, yet the incremental 

“tweaks” to organizations are not often well-delineated from the more fundamental con-

ceptualization of transformation. In this article, Ashkenas builds upon classic work by 

Kotter (2007) to emphasize the need to be more precise in the use of terminology and the 

expected results from efforts to bring about change in organizations. [Reference: Kotter, 

John P. (January 2007). “Leading change: Why Transformation efforts fail.” Harvard 

Business Review [Online at https://hbr.org/2007/01/leading-change-why-transformation-

efforts-fail (accessed 12 October 2016)]. 

  

Christensen, Clayton M., Michael E. Raynor, and Rory McDonald. (December 2015). What 

is Disruptive Innovation?  Harvard Business Review.  (Online at https://hbr.org/2015/12/what-is-

disruptive-innovation (accessed 12 October 2016)].  

https://hbr.org/2015/01/we-still-dont-know-the-difference-between-change-and-transformation
https://hbr.org/2015/01/we-still-dont-know-the-difference-between-change-and-transformation
https://hbr.org/2007/01/leading-change-why-transformation-efforts-fail
https://hbr.org/2007/01/leading-change-why-transformation-efforts-fail
https://hbr.org/2015/12/what-is-disruptive-innovation
https://hbr.org/2015/12/what-is-disruptive-innovation
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A disruptive innovation creates a new market and value network, eventually displacing 

established market leaders and alliances. The term was defined and phenomenon ana-

lyzed by Clayton M. Christensen beginning in 1995. More recent sources also include 

"significant societal impact" as an aspect of disruptive innovation. An innovation that is 

disruptive allows a whole new population of consumers at the bottom of a market access 

to a product or service that was historically only accessible to very few consumers. 

 

Eckel, Peter D. and Adrianna Kezar. (2011). Taking the Reins: Institutional Transformation in 

Higher Education. Lanham, MD: Rowman & Littlefield.  

Based on an American Council on Education project supported by the W.K. Kellogg 

Foundation, this book consolidates information Eckel and Kezar originally developed in a 

series of reports to Kellogg in the early 2000’s that evaluated the five-year Project on 

Leadership and Institutional Transformation. The book focuses on six of the institutions 

that had the most success at the end of the five-year project. The authors develop a Mo-

bile Model of Change to show how multiple change strategies work to bring about lasting 

transformation.   

 

Marschke, Robyn, Sandra Laursen, Joyce McCarl Nielsen, and Patricia Rankin. (2007). 

“Demographic inertia revisited: An immodest proposal to achieve equitable gender representa-

tion among faculty in higher education.” Journal of Higher Education 78(1): 1-26.  

The authors use institutional data on faculty representation by sex at a large research uni-

versity with a National Science Foundation Advance: Institutional Transformation pro-

gram to perform simulations of faculty demographic change. The framework was devel-

oped in 2002 by Hargens and Long (2002), who found that faculty gender composition 

change was very slow, even when the pool of new PhD graduates had equivalent num-

bers of women and men. Marschke and her colleagues deploy a differential equations 

model of demographic inertia to simulate various potential administrative interventions to 

show that faculty gender composition can be changed more rapidly. [Reference: Hargens, 

Lowell L. and J. Scott Long. (2002). “Demographic inertia and women’s representation 

among faculty in higher education. Journal of Higher Education 73(4): 494-517.} 

Newcomer, Kathryn E. (2015). “From Outputs to Outcomes” pp. 125-156 in Guy, Mary E. and 

Marilyn M. Rubin (eds.). Public Administration Evolving: From Foundations to the Future. New 

York, NY: Routledge. 

Newcomer provides a timeline of federal performance measurement, including a discus-

sion of the Government Performance and Results Act (GPRA) 1993 and the GPRA Mod-

ernization of 2010. She describes how performance measurement has been compart-

mentalized in administrative units situated away from units involved with evaluation of 

other agency programs and services. Newcomer asserts that performance measurement 

and evaluation have recently been connected via a series of presidential memos and sub-

sequent OMB memos that requiring both activities to develop an evidence base about 

“what works.” 
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Styhre, Alexander. (2002). “Non-linear change in organizations: Organization change manage-

ment informed by complexity theory.”  Leadership and Organization Development Journal 

23(6): 343-351. 

In contrast to typical linear modeling of organizational change Styhre uses a non-linear 

model to study the change process in a Swedish telecommunication company, TelCo. By 

integrating complexity theory and non-linear approaches to organizational change, Styhre 

argues that disruptive, fluid processes of change may be better understood. 

 

Twersky, Fay, Jodi Nelson, and Amy Ratcliffe. (2012). A Guide to Actionable Measurement. 

Bill and Melinda Gates Foundation Author: Seattle, WA. [Online 

https://docs.gatesfoundation.org/Documents/guide-to-actionable-measurement.pdf (accessed 12 

October 2016)].  

This document provides a basis for a common understanding of results measurement at the en-

terprise level. The guide is intended to inform organizational choices about strategic measure-

ment and the setting of performance goals.  “Actionable measurement is defined as, “measure-

ment that has the potential to be acted upon, or is designed with action in mind.” 

 

Federal Sources: 

(March 2014). “Chapter 7: Evaluation as a tool for improving federal programs” Economic Re-

port of the President” pp. 269-298 in Economic Report of the President. Washington, DC: U.S. 

Government Printing Office.  

This chapter amplifies the President’s emphasis on use of evaluation within the federal 

government to document impact of programs and improve the delivery of federal ser-

vices. The chapter describes the distinction between impact evaluations, process evalua-

tions, and performance measurement. All of these methods are described as ways that 

program managers can “assess how programs operate and how well they work.”  

 

General Accountability Office (GAO). (May 2011). Performance Measurement and Evalua-

tion: Definitions and Relationships. GAO-11-646SP. 

A simple GAO brochure that defines the relationship between performance measurement 

and evaluation within the federal government, providing definitions of four types of eval-

uation: process (implementation) evaluation; outcome evaluation; impact evaluation, and 

cost-benefit and cost-effectiveness analyses.  

 

_____. (January 2012). Designing Evaluations: 2012 Revision. GAO-12-208G.  

A document providing guidance to federal agencies on measurement and evaluation, 

which covers the four types described in the 2011 GAO brochure.  

 

https://docs.gatesfoundation.org/Documents/guide-to-actionable-measurement.pdf

