
The report presents the committee’s conclusions and recommendations on five aspects of education programs at the National Oceanic and Atmospheric Administration (NOAA): (1) the agency’s role in education, (2) its education goals and outcomes, (3) the composition and management of its education portfolio, (4) its education evaluation practices, and (5) the impact of its education efforts. 

I. NOAA’s Role in Education

Conclusion I.1: The America COMPETES Act assigns NOAA responsibility for advancing and coordinating mission-related STEM education and stewardship efforts and for participating in interagency education efforts (Chapter 1, Overview of NOAA Education). 

Conclusion I.2: NOAA is unique among federal agencies in its focus on stewardship and on ocean, coastal, Great Lakes, atmospheric, and climate sciences.  However, its mission overlaps with and complements the missions of other federal agencies (Chapter 2: Federal Involvement in Ocean, Atmosphere, Climate, and Environmental Education).

Conclusion I.3: NOAA has assumed a coordinating role on interagency groups convened to support coherence and collaboration across federal agencies involved in science education related to its mission (Chapter 1, Overview of NOAA Education; Chapter 4; Additional Education Initiatives).

Conclusion I.4:  NOAA can fulfill its role in education by leveraging its modern and groundbreaking technologies and discoveries; research equipment; data; scientists, engineers, researchers, and other technical staff; stewardship and management of natural resources; specialized education expertise; partnerships; and connections to local, regional, national, and international stakeholders and natural resource managers (Chapter 2, Factors that Define NOAA’s Role in Education).  

Conclusion I.5: NOAA’s role in education is shaped by the distributed nature of its education efforts across the line offices and the Office of Education, small education staff, and small education budget (Chapter 2, Factors that Define NOAA’s Role in Education). 
Conclusion 1.6: The scope of both the stewardship and science topics related to NOAA’s mission is global in nature and involves partnerships at the local, state, federal, and international levels. NOAA can make more effective use of the agency’s global and international programs in its domestic education activities and foster education and stewardship through collaborative work with international partners (Chapter 2, Federal Involvement in Ocean, Atmosphere, Climate, and Environmental Education).
Conclusion 1.7: NOAA can play a supporting role in state and local education. Its education efforts are more likely to be productive if they align with national and local education needs, because education activities and products that do not consider the needs of the potential audiences are less likely to be used (Chapter 2). 
Recommendation I.1: NOAA should fulfill its role in education through the use of: 

· agency and external expertise in science, engineering, technology, and education; cutting-edge scientific research and exploration activities; internationally collected data sets; and advances in technology and engineering; 

· place-based assets that directly connect local issues to national and global science and stewardship issues: marine sanctuaries, estuarine research reserves, fisheries activities, and other natural resources protected and managed by federal, state, and local entities; 

· partnerships with local and state education infrastructure, academic institutions, government agencies, business and industry, and private-sector and nonprofit organizations; and 
· the agency’s global science and international partnerships.
Recommendation I.2: In order to adequately address the mismatch between its available resources and its ambitious education agenda, NOAA should better align and deploy its resources. This may require the termination of certain activities and programs that, based on appropriate evaluation, do not directly and effectively contribute to its education and stewardship goals.

Recommendation I.3: Within the constraints of NOAA’s mandates in education, the agency should continually evaluate where it leads, collaborates, follows, or declines to participate in partnerships with others. These decisions should be guided by consideration of the agency’s role, assets, resources, and priorities in education and the strengths and missions of other agencies, institutions, and organizations engaged in education. 

II. Education Goals and Outcomes

Conclusion II.1: The education strategic plan has a number of strengths: 

· Appropriate goals of supporting environmental literacy and workforce development;   

· A commitment to developing education programs informed by evidence about effective practices;
· A call to contribute to the body of knowledge on effective education practices in fields related to NOAA’s mission;
· A call to develop partnerships with appropriate agencies, institutions, and organizations;
· An emphasis on including more members of historically underrepresented groups in fields critical to NOAA’s mission; and 

· An emphasis on the use of ocean, coastal, and other place-based resources as unique and valuable assets for learning (Chapter 3, Education Strategic Plan).  

Conclusion II.2: The current education strategic plan also has weaknesses that need to be addressed: 

· Some of the nine outcomes are strategies for accomplishing the two overarching goals rather than measurable changes that would be expected as the result of reaching either goal; 

· There is no environmental literacy outcome related to addressing the needs of underserved populations or addressing issues of equity;
· There is no environmental literacy outcome related to stewardship, yet many of the local education activities as implemented have stewardship goals;
· There is no clear articulation of the specific workforce needs, nor is there clear articulation or a plan to provide a robust assessment of the workforce needs in fields critical to NOAA’s mission; 
· There is no mechanism for local education staff from different education programs to share effective practices and lessons learned;  

· There is no specific guidance or strategy for involving or drawing on NOAA expertise in engineering, science, and other fields; and
· There is no specific guidance to NOAA employees engaged in education activities regarding fostering of external partners to connect to the national STEM infrastructure and human capacity (Chapter 3, Education Strategic Plan).
Conclusion II.3: The use of the term “NOAA science” in the strategic plan is confusing. It is unclear whether this term is meant to refer to the science conducted by NOAA scientists, the research or the results of research funded by NOAA, or any science conducted on topics related to NOAA’s mission (Chapter 3, Education Strategic Plan). 

Recommendation II.1: NOAA education programs should formally address broadening participation of underrepresented groups as an important outcome through all phases, from the initial stages of planning through implementation and evaluation. The environmental literacy goal, in particular, should include outcomes related to reaching out to underserved and underrepresented communities.

Recommendation II.2: To reach NOAA’s environmental literacy goal, the Education Council should develop its implementation plan and future revisions of the education strategic plan to:

· Clarify how it will capitalize on scientific findings, engineering advances, and stewardship activities that relate broad national priorities to local concerns to engage individuals of all ages in education; 

· Articulate how NOAA education programs will draw on the scientific, engineering, research, and other expertise accessible within the agency as well as in the broader community; 
· Address the mismatch between the lack of an outcome related to stewardship and the focus on stewardship outcomes in local programs; 

· Consistently define outcomes as measurable concepts that allow an assessment of whether a goal is being reached, to clearly distinguish outcomes on audiences (impact) from outputs of activities; and
· Provide more opportunities for local and regional education staff from all education programs to share effective practices and lessons learned. 
Recommendation II.3: To achieve the workforce development goal, the education strategic plan, the education implementation plan, or both should call for periodic assessment of the current and anticipated needs in fields critical to NOAA’s mission to guide investment in appropriate workforce development activities.

Recommendation II.4: NOAA education programs should draw from current and relevant scientific and engineering advances regardless of what agency, institution, or organization they are originated or funded by. 

III. Composition and Management of the Education Portfolio

Conclusion III.1: Management of a federal education portfolio is complicated, and NOAA has characteristics that make this particularly challenging:

· the fact that education programs are distributed across the agency; 
· the overall management structure was not designed with education responsibilities in mind;
· a broad, overarching mission that includes a number of scientific areas, environmental stewardship, and commerce and transportation issues; 

· responsibilities that overlap and need to be coordinated with other federal agencies;
· the fact that development and implementation of nearly all of its education programs took place prior to the creation of the coordinating structures (the Education Council and the Education Office); and
· the fact that some NOAA education programs have individual legislative mandates that guide their education activities.(Chapter 2, Federal Involvement In Ocean, Atmosphere, Climate, and Environmental Education, and Chapter 3, Education Portfolio Management).  

Conclusion III.2:  While relatively new, the Education Council, led by the Office of Education, serves an essential, high-level internal coordinating function. The Education Council led the development of the education strategic plan and is developing the collaborative working relationships necessary for implementation. However, the Education Council does not have budgetary or institutional control over the education efforts of NOAA line and program offices; this limits its effectiveness in carrying out NOAA’s education mandate (Chapter 3, Education Portfolio Management). 
Conclusion III.3: The NOAA education portfolio has developed in the absence of an overarching strategic direction and without a system to monitor or catalogue activities. It is therefore difficult to assess its composition, balance, and impact. In addition, there is no clear institutional mechanism to streamline or shift the portfolio (Chapter 4, Education Project Descriptions and Critiques). 



Conclusion III.4: To date, NOAA’s education programs have been more focused on ocean or coastal concepts and issues than on climate and atmospheric concepts and issues.  There are emerging efforts to bring greater attention to climate and the atmosphere across the agency’s education activities (Chapter 4, Cross-Cutting Issues). 

Recommendation III.1: NOAA should develop and implement a system to monitor and catalogue its education portfolio and guide decisions regarding what programs should be developed, continued, modified, or ended.  In balancing the portfolio, the Education Council should call for:
· increased attention to climate and atmospheric science education programs to complement the current focus on ocean science. These programs should emphasize the strong connections and interactions among the ocean, the atmosphere, the land, and human and nonhuman species;
· purposeful attention to both STEM learning and stewardship goals so as to enable synergies; and
· decisions based on national education needs, the education priorities of the agency, and a clear picture of its education portfolio.
IV. EDUCATION Evaluation Practices
Conclusion IV.1: NOAA has conducted evaluations of a small proportion of its educational activities, and these evaluations are limited in scope and quality.  The evaluations tend to focus on intermediate rather than long-term outcomes and on participant opinion, feedback, beliefs, and knowledge. They usually do not address outcomes related to attitudes or behavior, and they generally lack control or comparison groups.  Summative evaluations have been carried out on a very small proportion of education activities, and there has been little consideration of evaluation that would allow NOAA to recalibrate the education portfolio to effectively meet the agency’s educational goals (Chapter 4, Education Project Descriptions and Critiques, and Chapter 5, Current and Past Practices in NOAA Program Evaluation). 

Conclusion IV.2: The Education Council is increasing its emphasis on evaluation and moving toward comprehensive program evaluation by adopting the Bennett Targeting Outcomes of Programs (TOP) model.  This approach may help implement a more strategic and coherent approach to education evaluation efforts across the agency, serving as an important tool to align programs with NOAA’s education goals.  However, as with most evaluation models, the TOP model does not include specific guidance regarding the implementation of evaluations or how to design high-quality evaluations (Chapter 5, The Role of Evaluation in the 2008 Strategic Plan).

Conclusion IV.3: The collection of data for project monitoring and evaluation purposes is uneven across the education portfolio. A set of guidelines to systematically collect consistent data for these purposes is needed (Chapter 4, Education Project Descriptions and Critiques and Chapter 5, Current and Past Practices in NOAA Program Evaluation).

Recommendation IV.1: The Education Council should continue to improve the evaluation expertise of its education program managers, contract with external evaluators for summative evaluation, and require the incorporation of the most appropriate and rigorous evaluation strategies during program development to guide design, continual improvement, and delivery of its education programs.

Recommendation IV.2:  The Education Council should increase the emphasis on high-quality evaluations. Summative evaluations should focus on the program outcomes related to learning and stewardship, not only satisfaction with education experiences, and should use the most appropriate and rigorous evaluation designs.

Recommendation IV.3:  The Education Council should consider developing a number of approaches to inform strategic portfolio management and how evaluation findings can be used to inform decisions about portfolio balance.  

Recommendation IV.4: Education programs should evaluate internal collaboration among line offices and between education and operational and scientific staff, as well as the quality of external partnerships with other agencies, institutions, organizations, and the broader STEM communities.  

V. Evidence of Impact

Conclusion V.1:  Although NOAA has created a large number of education initiatives with its limited education budget, there is evidence of impact for only a small proportion of them. The majority of initiatives have collected information only on their scope, reach, and participant satisfaction, which are not sufficient to judge impact. On the basis of the available evidence, all that can said about that the impact of such programs is that they are positively perceived by the participants and, as yet, serve a small portion of the population (Chapter 4, Education Project Descriptions and Critiques). 

Conclusion V.2:  Although the current strategic education plan calls for the use of research-based education practices, current education activities do not consistently follow what is understood about effective education practices in the United States and abroad (Chapter 3, and Chapter 4, Cross-Cutting Issues). 

Recommendation V.1: NOAA education staff should draw on evidence from education research, evaluations of NOAA programs, and external education expertise to identify and implement effective practices for supporting education activities.
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