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Preface

NASA’s founding legislation, the Space Act of 1958, directs the Agency to expand human
knowledge of Earth and space phenomena and to preserve the role of the United States as a
leader in aeronautics, space science, and technology. The NASA Science Mission Directorate is
a major contributor to the overall NASA education and outreach effort through a portfolio of
investments in Higher Education, Elementary and Secondary Education, Informal Education,
and Outreach.

Outreach is an essential aspect of the SMD program. It directly connects to many aspects of
NASA Public Affairs and NASA education efforts. It often provides an inspirational spark for
participants to seek out education opportunities. The SMD Outreach Goal is to stimulate interest
in science, engineering, and technology relevant to NASA SMD. There are four objectives:

1. Increase interest in careers that use science, engineering, and/or technology relevant to NASA
SMD;

2. Increase understanding by the general public of SMD science, engineering, and technologies;
3. Increase participation of citizen scientists in SMD education opportunities; and

4. Increase public engagement in improving science, mathematics, engineering, and technology
education in the United States.

Outreach can be directed at any audience including students, teachers, citizen scientists, and the
general public.

The Factors discussed in this guide serve as the basis for evaluating Outreach proposals
associated with ROSES research awards. [A separate Guide addresses Education proposals
associated with ROSES research awards.] This Guide is meant to provide assistance to
investigators in aligning their proposed efforts with the goals and objectives of NASA and SMD
outreach. It also provides the means for proposers, partners and facilitators, and reviewers to
have a common understanding of what these factors mean in practice.

The Guide provides an elaboration of each of the SMD Outreach proposal Factors and includes
"Indicators" that may be used by both proposers and reviewers to assess how well a proposal
segment meets the Evaluation Factors.

The information contained in this document is intended to give a flavor of what exemplary
Outreach can be rather than a prescription for what to do. It is based on experience to date and
thus the contents of the Guide will evolve over time with regular updates. For the latest version,
please link to

http://nasascience.nasa.gov/researchers/education-public-outreach/explanatory-guide-to-smd-e-
po-evaluation-factors

If you have comments or questions, please send E-mail to
HQ-SMD-ROSES-EPO@hgq.nasa.gov
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Glossary

Public Outreach — A term used to identify activities and projects whose intent is to raise
awareness of, or interest in, NASA, its goals, missions and/or programs, and to develop an
appreciation for and exposure to science, technology, research and exploration. The term is
usually associated with outreach to the public but may also be used in relationship to activities
targeting specific groups/individuals such as those underserved and underrepresented in the
scientific, engineering, technology, and mathematics professions. It also includes efforts to
engage members of these professions in NASA education and outreach efforts such as training of
scientists and engineers in effective techniques for conducting education and outreach.

STEM — The disciplines associated with Science, Technology, Engineering, and Mathematics.



SMD Outreach Proposal Evaluation Factors

The principal elements considered in evaluating an Outreach proposal are its Intrinsic Merit,
Relevance to NASA’s objectives, and its Cost. [Intrinsic Merit and Relevance are equally
weighted and approximately twice that of Cost.]

Sub-factors indicate areas where strengths and weaknesses will be identified. The collection of
strengths/weaknesses under each principal element will determine the rating for that principal
element.

NASA also has a strong interest in addressing audience needs, leverage of resources, and meeting
the needs of underserved and underrepresented groups in STEM. SMD will use program balance
factors in selecting among Outreach proposals of essentially equivalent overall rating based on
Intrinsic Merit, Relevance, and Cost Factors noted above.

Intrinsic Merit

1. Quality, Scope, Realism, and Appropriateness: Projects and activities are clearly organized,
consistent with the requested budget, have clear lines of management responsibilities, and
demonstrate a high probability for successful implementation.

2. Evaluation: Projects and activities document their intended outcomes and use metrics to
demonstrate progress toward and achievement of these outcomes and annual performance goals.
Evaluation is appropriate to the content and scale of the targeted activity, product, or project.
[Proposals to extend previously funded SMD E/PO efforts are required to provide evaluation
results of the prior effort.]

Relevance to NASA’s Objectives

3. Content: Projects and activities have a clear intellectual linkage to SMD science/technology
and the science/technology of associated research effort(s), use NASA content, people or facilities
to involve educators, students, and/or the public in NASA science, technology, engineering,
and/or mathematics.

Cost

4. Resource Utilization: The adequacy, reasonableness, and realism of the proposed budget
including demonstration of effective use of funds.




Program Balance Factors

5. Leverage: Projects and activities leverage other efforts and/or resources through their intrinsic
design and the involvement of appropriate local, regional, and/or national partners in their design,
development, or dissemination.

6. Customer Needs Focus: Projects/activities have been designed to respond to a need identified
by the education community, a customer, or a customer group.

7. Diversity: Through the use of NASA Earth and space science, projects/activities/products
reach identified targeted groups. They contribute to the involvement, broad understanding, and/or
training of underserved and/or underutilized groups in science, technology, engineering, and
mathematics (STEM).
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Appendix A

Indicators of Alignment with the SMD Outreach Proposal

Evaluation Factors

To aid proposers in the preparation of their proposals, as well as to ensure that reviews are carried
out on a consistent basis this section offers further elaboration of each of the Evaluation Factors.

INTRINSIC MERIT

1. Quality, Scope, Realism, and Appropriateness: Projects and activities are clearly organized,
consistent with the requested budget, have clear lines of management responsibilities, and
demonstrate a high probability for successful implementation.

Indicators of alignment include:

* One or more science/research team members are directly involved in meaningful and
appropriate roles in addition to oversight (see Appendix C).
[Active involvement of scientists and /or researchers is required on SMD Outreach
projects]

* Essential information about each proposed activity and product is provided (e.g., who,
what, when, where, why, how).

o

Project objectives are clearly and succinctly described. Implementation is
feasible and appropriate for the specified intended audiences.

Members of the target audience are actively involved in the design and
execution of the project.

The project management is clearly defined with clear lines of authority.
Areas of responsibility are defined and specified. All key personnel are
identified and have institutional authorization to participate.

There is a schedule and/or timeline for proposed activities or other clear
indication of how activities will be phased that is clearly aligned to the
budget request.

Partners have well-defined roles, specific tasks, and relevant expertise that
are substantively related to the design, development, dissemination,
implementation, or evaluation of activities and/or products.

There are clear plans for dissemination of the product(s) or results of the
project/activities.



2. Evaluation': Projects and activities document their intended outcomes and

use metrics to demonstrate progress toward and achievement of these outcomes
and annual performance goals. Evaluation is appropriate to the content and scale of
the targeted activity, product, or program.

Indicators of appropriate evaluation include:

* Evaluation methods provide useful information on the effectiveness of the proposed
project and the project implements improvements based on evaluation evidence.

* There is evidence that the evaluation is based upon reputable models and techniques or
are designed and applied by a project partner who is knowledgeable in research and
evaluation methods applicable to outreach efforts.

Evaluation efforts should reveal lessons learned, and whether the proposed E/PO project meets
the stated goals and objectives and/or had other unanticipated effects. The formality and
comprehensiveness of the evaluation will depend on the scope of the proposed activity All SMD
projects must include a project evaluation plan.

Evaluation should be geared to the scale and type of a proposed effort. The proposed evaluation
should be appropriate for the scale and type of the activity; for instance, a small outreach effort
might measure web page views, or audience attendance on an event; a larger effort might include
an online survey for a website, viewer tracking, or audience feedback from an event. It is useful
to follow standard methods or consult an individual trained in research and evaluation methods
when designing an evaluation procedure, even when the evaluation is to be done informally by
the proposer(s).

RELEVANCE TO NASA OBJECTIVES

3. Content: Projects and activities have a clear intellectual linkage to SMD science/technology
and the science/technology of associated research effort(s), use NASA content, people or facilities
to involve educators, students, and/or the public in NASA science, technology, engineering,
and/or mathematics.

Indicators of alignment include:

* There is a clear intellectual linkage between the project (objectives and proposed
activities) and SMD science and the science of any associated research efforts. (see
FAQ 4)

! Proposals to extend previously funded SMD E/PO efforts are required to provide evaluation
results of the prior effort.
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* The project ensures that the content is technically accurate.
COST

4. Resource Utilization—The adequacy, reasonableness, and realism of the proposed budget
including demonstration of effective use of funds.

Indicators of alignment include:

* Budget details are provided. This includes the amount of individual labor effort,
details of travel, supplies, and subcontractor expenses. These must be clearly connected
to the described effort.

* The overall project/activity budget (including in-kind contribution and other funds
leveraged from E/PO partners' resources) is cost-effective and provides cited or
estimated figures for the fiscal contribution of each partner. Overall project cost, costs
of project deliverables, and the relationship of proposed budget to available funds are
each realistic and reasonable (see FAQ 5, 6, and 15).

* Adequate funds are included for E/PO partners commensurate with their level of
involvement in proposed activities.

SMD will use these program balance factors in selecting among Qutreach proposals of
essentially equivalent overall rating based on Intrinsic Merit, Relevance, and Cost Factors.

Program Balance Factors

5. Leverage: Projects and activities leverage other efforts and/or resources through their intrinsic
design and the involvement of appropriate local, regional, and/or national partners in their design,
development, or dissemination.

Indicators for Leverage include:

* The activity can achieve leverage by having an impact beyond the direct beneficiaries,
reaching large audiences, being suitable for replication or broad dissemination, or
drawing on resources beyond those directly requested in the proposal. (see FAQ 12 for
specific examples).

* The effort is replicable by other institutions.

6. Customer Needs Focus: Projects and activities have been designed to respond to a need
identified by the education community, a customer, or a customer group.

Indicators of alignment include:

* The project is based on a clearly expressed, compelling mutual need between NASA
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and the audience. (See FAQ 10)
* NASA funded researchers can make an effective content contribution.

7. Diversity: Through the use of NASA Earth and space science, projects/activities/products

reach identified targeted groups. They contribute to the involvement, broad understanding, and/or

training of underserved and/or underutilized groups in science, technology, engineering, and
mathematics (STEM).

Engaging more minorities and women in careers and greater interest in science and
engineering has become an increasingly critical need in America. Indicators that the
proposed projects/activities contribute to underserved and/or underutilized groups (see
FAQ 11) may include one or more of the following:

* The program serves individuals from underrepresented groups and ensures
accessibility to people with disabilities.

* The program has been or will be developed in consultation with members of the
communities it is intended to serve.

* The program provides awareness and understanding through culturally appropriate
materials to targeted communities of how NASA’s research and innovations affect and
improve the quality of life for all citizens.

* Members of the target audience are involved in the development and execution of the
effort.
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10.
11.

12.

13.
14.
15.

Appendix B
Frequently Asked Questions

What is the Qutreach project proposal review process?

What kind of Outreach should I emphasize in my Outreach project?

What is the difference between "Informal Education" and "Public Qutreach"?

At what level does my Outreach Project have to be linked with SMD?

Are there any restrictions on what can be funded in an Outreach project budget?

Can SMD E/PO funding be used for Public Affairs efforts to reach the media?

Can SMD funds for Qutreach Project Supplements be used to support efforts directed
towards higher education?

What format should be used for Outreach project budgets?

What is evaluation and how important is it to include as a funded part of my Outreach
project?

How do I demonstrate a Customer Needs Focus?

What is meant by "underutilized" and "underserved" groups in science and
technology?

How can I expand the scope of my Outreach project in order to get the most out of
proposed funding?

How can I disseminate products developed by our Outreach project?

What attributes should I look for in an Outreach project partner?

What specific requirements apply when partnering with a for-profit organization?
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Appendix C

Answers to Frequently Asked Questions
1. What is the Outreach project proposal review process?

The process of handling Outreach proposals follows the known best and fair practices for
proposal review in current use throughout SMD. (See the Guidebook for Proposers
Responding to NASA Research Announcements, Appendix C, which is available at
http://www.hq.nasa.gov/office/procurement/nraguidebook/.)

Appropriately qualified scientific, and education/outreach personnel evaluate proposals
using the SMD Outreach project Evaluation Factors. To ensure quality and consistency in
the review process, experience to date has demonstrated that review panels for E/PO
proposals must include both scientists and education/outreach professionals. The
substance of these reviews is conveyed to proposers as part of their usual debriefings.

In order to avoid “Conflict of Interest” during the review process, it is essential that all key
personnel are identified and names and addresses of all current institutions of employment
be provided.

A sample Review Form is provided in Appendix H.
2. What kind of Outreach should I emphasize in my Outreach project?

There is no single answer to this question as there are a wide spectrum of acceptable
products and activities (see FAQs 3, 6 and Appendix E), some of which may be of greater
value for a particular locale or region. There may also be geographically convenient
partnership opportunities—such as with a nearby science museum or planetarium that can
serve to motivate particular types of outreach activities. The SMD E/PO effort recognizes
that various audiences have different needs, and that impact manifests itself differently
within each group of users. (See OSS E/PO Evaluation Report (2004), Lesley University.)

There are two primary sources for information on SMD sponsored programs and
products. The first is the 2006 NASA Education Portfolio Data Call Report
[http://www.strategies.org/Portfolio/FinalReport.html]. The second source is the SMD
EPO report [http://ossim.hg.nasa.gov/ossepo/index.html].

3. What is the difference between "Informal Education' and '"Public Outreach"?

Both informal education and public outreach are essential elements in engaging and
inspiring the public and each plays a critical role in increasing their understanding of
NASA. The following is intended to define informal education’s role and distinguish it
from public outreach. [Only Public Outreach projects may be proposed to this
opportunity.]

The First Criteria is the Intent
In trying to distinguish whether something is informal education or public outreach the
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first consideration is — what is the primary intent or goal of the activity?

Outreach:
The intent is to raise awareness of, or interest in, NASA, its goals, missions and/or
programs, and to develop an appreciation for and exposure to science, technology, research
and exploration.

Education:
The intent is to increase learning, to educate students, educators and the general public on
specific science, technology, engineering or math (STEM) content areas, and to expand the
nation’s future STEM workforce.

Additional Criteria
Having an educational “intent” is not a sufficient condition to be an informal education effort.
In order to qualify as “Informal Education”, as opposed to “Public Outreach”, a project has to
additionally meet at least two of the following criteria:

1. Supplemental Materials/Handouts: Standards based education materials are used to
supplement and enrich the experience, visual, or activity.

2. Staffing: Staff/facilitators, trained or qualified in STEM/education fields, actively work with
participants to further enhance their understanding and increase the educational value of the
experience, visual, or activity.

3. Content: Educational standards and/or learning objectives play a key role in developing
content and/or design and explore topics in-depth

Note that there are other classes of Public Affairs or Public Relations products and
services that do not generally fall into the domain of E/PO as defined above (see FAQ 6).
While such activities are important avenues for reaching the public, they are outside the
scope of the SMD E/PO program.

4. At what level does my Outreach project have to be linked with SMD?

SMD desires that SMD project science be represented in the project to greatest extent
practical. The proposed activities must have an intellectual linkage with the objectives of
the associated research effort. The project must stay within the same science area
(Astrophysics, Heliophysics, Planetary, Earth Science), as the research. (4 project that
only has linkage at the level of Earth Science or astronomy is inappropriately broad.)

The details of a particular research area may too focused and/or too complex to be
valuable for general use in outreach. A knowledgeable assessment of the needs of the
audience, such as age-appropriateness, and/or the unique interests or special needs of the
particular targeted audience should determine the focus of product or activity design.

5. Are there any restrictions on what can be funded in an Outreach project budget?

All costs must be allowable under Federal Regulations. Beyond that there are some
recommended guidelines in keeping with the spirit and purpose of the SMD funding:
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Salaries and Wages: Salaries and wages must be connected to the effort and justified.
Adequate funds should be included for partners commensurate with their level of
involvement in proposed activities.

Equipment: It is not the intent of the program to purchase equipment for general use in
schools, museums, planetariums, or other institutions. There must be a detailed justification
for any equipment, including how it will be incorporated as an essential component into a
large-scaled educational activity. Any requests for equipment must also be accompanied
with certification that it will be used strictly for educational purposes both during the
program and once the program is completed. Hardware such as computers, telescopes, and
so on should be ancillary to the E/PO activities being proposed rather than the primary use
of funding. Requested items must be essential to the successful of the project. In any event,
no more that 50% of the total budget (including cost sharing and in-kind contributions) may
be used for this purpose.

Travel: Travel for investigators is acceptable if it is for the purpose of disseminating
information about the activities, or for the purpose of attending E/PO training for scientists.

Meals and Coffee Breaks: When certain meals are an integral and necessary part of a
conference (e.g., working meals where business is transacted), grant funds may be used for
such meals. Grant funds may also be used for furnishing a reasonable amount of hot

beverages or soft drinks to conference participants and attendees during periodic coffee
breaks.

Indirect Costs: SMD requests (but does not require) that the institutional budget overhead
be reduced or waived by the submitting organization, since such activities in many cases
will be of direct value to local educational and/or public science institutions and the budget
available for this SMD E/PO program is extremely restricted.

6. Can SMD E/PO funding be used for Public Affairs or Public Relations?

In general, no. Public Affairs or Public Relations (PR) products and activities are important
to public awareness, but they are not appropriate for funding by the SMD E/PO program.
PR products may include press conferences, press releases, video clips, mission-related
brochures, posters, lithographs, and toys. Some of these products can be tailored or
modified for E/PO uses. For example, a poster or toy could be packaged with an
educational guide or insert that takes advantage of the interest and learning opportunity
stimulated by the poster image or the playful appeal of the toy. A video clip and text from a
press release might be adapted for use in a teacher guide or workshop. Such tailoring or
development of educational products to accompany PR products is potentially fundable with
SMD E/PO funds, but it should not dominate an E/PO proposal. In particular, SMD
resources for E/PO should not be used for "give-away" souvenirs like coffee mugs, lapel
pins, patches, T-shirts, mouse pads, and other items of limited educational value.

7. Can SMD funds for Outreach Project supplements be used to support efforts directed
towards higher education?

In general, no. SMD funds for supplements are primarily intended to support K-12
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education and public outreach rather than higher education.

Graduate and undergraduate science students and post-docs can be funded provided
that this support is for their substantive contribution to Outreach activities rather than for
their contributions to scientific research or operations. Such Outreach experience can
broaden the training of these individuals and may offer the prospect of a more diverse set of
career paths.

8. What format should be used for proposal budgets?

The proposal should use the budget template in Appendix I. The proposal must reflect the
entire cost of the effort including cost sharing and in-kind contributions. The budget should
indicate the amount (if any) of cost sharing and in-kind contributions.

Cost Sharing includes items such as wavier or reduction of overhead expenses, personnel
costs, and/or other direct charges.

In-kind contributions includes the value of services rendered, goods donated, facilities
provided.

9. What is evaluation and how important is it to include as a funded part of my Outreach

project?

Evaluation® of project efforts is essential. The evaluation is primarily designed to determine
if the objectives of the project have been achieved. Clear definition of project objectives
will point to the way to determining what needs to be measured. Methods of evaluation
include focus groups, surveys, observations, follow-up interviews, pre- and post-testing, and
many other techniques.

Evaluation should be geared to the scale and type of a proposed effort. The proposed
evaluation should be appropriate for the scale and type of the activity; for instance, a small
outreach effort might measure web page views, or audience attendance on an event; a larger
effort might include an online survey for a website, viewer tracking, or audience feedback
from an event. It is useful to follow standard methods or consult an individual trained in
research and evaluation methods when designing an evaluation procedure, even when the
evaluation is to be done informally by the proposer(s).

There are generally three stages of evaluation. "Front End" evaluation, done very early in
the planning stages, can help determine where there is need, interest, or potential confusion
regarding an envisioned product or activity and its intended audience. "Formative"
evaluation improves the effort while it is being developed: pilot testing is a good example of
formative evaluation. "Summative" evaluation looks at the results of an effort: how effective
it was, whether it met the stated intentions, whether it had other unanticipated effects, and so

% The Space Telescope Science Institute provides an excellent primer on evaluation that is relevant to
NASA SMD E/PO programs. The URL is: http://ideas.stsci.edu/Evaluation.shtml
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on. Summative evaluation tends to be the most formal and is often done to publish the
lessons learned so they can be used for future projects.

10. How do I demonstrate a Customer Needs Focus?

NASA education and public outreach activities are undertaken to benefit the agency and the
target audience. It is necessary to establish that both the target audience(s) and NASA have
an interest and need for the products and opportunities that would be made available through
the E/PO activities. The interest and needs of the target audience are established by
published documents, surveys, interviews, letters of interest, etc. from members of the target
audience. For example, the NASA Explorers Institute program report documents the output
of focus groups related to informal education needs. This report is at
http://education.nasa.gov/divisions/informal/overview/F_pathfinder explorer_institute.html

Interest and need by NASA may be established by reference to appropriate portions of the
NASA strategic plan or similar SMD documents.

11. What is meant by "underutilized" and "underserved' groups in science and
technology?

The terms "underutilized" and "underserved" have special meaning in this context. In Equal
Opportunity organizations, the operative phrase is "underrepresented in science and
engineering" which is currently defined as individuals of Hispanic, African American,
Pacific Islander, and Native American origins. In particular, all federal agencies, including
NASA, have legislative and White House mandates to increase their support to minority
universities. Such universities include Historically Black Colleges and Universities
(HBCUs), Hispanic Serving Institutions (HSIs), Tribal Colleges and Universities (TCUs),
and other institutions certified by the Department of Education as having more than 50%
combined minority undergraduate enrollment. A complete list of all accredited minority
institutions is available from the Department of Education at
http://www.ed.gov/about/offices/list/ocr/edlite-minorityinst.html (also see Appendix F). The
terms "underutilized" and "underserved" encompass "underrepresented," but also include
more. Use of the term "underutilized" recognizes that there are groups of people who have
the talent and ability to participate in the SMD program and thus should be involved, but for
one reason or another, they are not now involved. Such groups obviously include minorities
but also include women and the physically challenged.

Use of the term "underserved" recognizes that there are people in areas where goods or
services are in short supply. For example, this term is usually applied to individuals in small
towns, rural communities, or in economically depressed areas where key services are
frequently not available. The usage of "underserved" in this context is also intended to
include groups with which NASA has not historically had a significant relationship, such as
students at community colleges.

12. How can I expand the scope of my Outreach project in order to get the most out of
proposed funding?

There are many strategies for enhancing the value or cost-effectiveness of a project
including the creative use of existing Earth and space science community resources (see
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FAQ 14) (e.g., scientists and engineers, observatories, mission operations facilities,
computers, science imagery and other data). Some general strategies to expand the
scope of a project are listed with examples below:

*  Having a substantive impact beyond the direct beneficiaries (e.g. having a
"waterfall effect" where a program trains master communicators e.g. Solar
System Ambassadors.)

*  Capitalizing on dissemination techniques and infrastructures that can reach

relatively large audiences (e.g. science museums, planetariums, radio, television,
Internet, traveling exhibits — see FAQ 13).

* Drawing on (or leveraging) resources beyond those directly requested (e.g.
partners provide cost sharing, in-kind contributions, or existing capability and
infrastructure that would be cost ineffective to recreate from scratch)

13. How can I disseminate products developed by our Outreach project?

All NASA-sponsored grantees are invited to submit their Earth and space science education
and outreach products and resources for review and broader dissemination. All products
developed or funded by NASA's SMD are eligible to enter the review process. This review
does not take the place of formative evaluation of outreach materials and it is expected that
products have been reviewed for scientific accuracy and outreach value, as well as field-
tested with audiences as appropriate.

Earth and Space Science products should be submitted to
http://www.strategies.org/nasareviews

Dissemination routes include utilization NASA resources such as the NASA Space Grant
Consortia, NASA CORE, and NASA Aerospace Education Specialists. In addition
materials may be posted online at the NASA portal Web site or the SMD Web site.

The SMD Science Education Resource Directory (http://teachspacescience.stsci.edu/) is
another a convenient way for you to make your product available for use in classrooms,
science museums, planetariums and other settings. The directory allows prospective users
to do a quick search by Grade, Subject or Topic.

14. What attributes should I look for in an Outreach project partner?
Desirable qualities to look for include:

* substantial experience in managing the development of Earth/space science-related
E/PO products and activities

* significant experience in presenting SMD science effectively to a large and diverse
public audience

* a history of positive professional association with both the science and education
communities
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* credible expertise relevant to the assigned project element openness and ability to
engage scientists in meaningful and efficient ways in outreach efforts.

* geographical or institutional desirability in terms of access to proposal scientists
and/or to underserved or underrepresented populations

* willingness to provide matching funds or in-kind contributions

* willingness to contribute the use of existing infrastructures, capabilities, or
programs that could be leveraged for dissemination or evaluation of E/PO products
and events (e.g., museum and planetarium programs, an ongoing series of educator
workshops, a distance learning infrastructure, a national network of outlets for
educational resources, or a radio/television/Internet broadcast capability)

15. What specific requirements apply when partnering with a for-profit organization?

NASA policies prohibit offering a grant, contract or subcontract for the sole purpose of
generating a potentially marketable (retail/for profit) educational end product such as a
book, video, CD-ROM, slide set, poster, computer software, or web-based
activity/resource. Funds can be awarded for an activity that might incorporate the use and
assessment of a developed product. Example: A proposed program may involve the
development of a product, but this product would be part of a larger activity and would be
distributed either for free or at cost, and be subject to all SMD E/PO Evaluation Factors.

In addition, it is strongly encouraged that any co-investigator or partner/individual with a
salaried position in a for-profit company sign a non-disclosure agreement to avoid
potential conflicts of interest directly related to the intellectual property rights of other
E/PO team members and partnering institutions. If an individual or company is unwilling
to comply with this request, it is usually not advisable to proceed with the proposed
partnership.
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Appendix D
Key NASA Links

NASA Strategy and E/PO Implementation Documents

NASA Office of Education Strategy
http://education.nasa.gov/about/strategy/index.html

2006 NASA Strategic Plan
http://www.nasa.gov/pdf/142302main_2006_NASA_Strategic Plan.pdf

NASA Information

NASA Science Mission Directorate
http://nasascience.nasa.gov/

NASA Office of Education
http://education.nasa.gov/

Resources for Researchers and Educators

SMD E/PO News
http://nasascience.nasa.gov/researchers/education-public-outreach/epo

Overviews of SMD Missions and their E/PO projects
http://nasascience.nasa.gov/missions

Earth Science Education Catalog
http://nasascience.nasa.gov/educators/earth-science-education-catalog

NASA Space Science Education Resource Directory

http://teachspacescience.stsci.edu

The Education Resource Directory provides Internet access to top-quality educational
resources produced by NASA's Space Science Education and Public Outreach programs

Educators' Resources: Teacher's guides, education programs, and learning resources
http://nasascience.nasa.gov/educators

NASA Science Mission Directorate Education and Public Outreach Annual Reports
http://ossim.hq.nasa.gov/ossepo/

Voyages in Education and Public Outreach: A NASA Space Science Newsletter
http://nasascience.nasa.gov/researchers/education-public-outreach/voyages-in-education-and-
public-outreach
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Voyages was a newsletter that served as a vehicle for sharing the NASA Space Science's
latest events and accomplishments in Education and Public Outreach. Past issues are
available here.

Abstracts of Space Science NRA E/PO Proposals
http://research.hg.nasa.gov/code_s/archive.cfm

E/PO proposal abstracts for 2000-2004 are available. Select the year of interest from this
URL.

Abstracts of SMD proposals selected for Education and Public Outreach Opportunities in
Earth and Space Science (2006)
http://nasascience.nasa.gov/researchers/sara/library-and-useful-
links/EPOESS06_Selections.pdf

Earth Explorers Awards (2004)
http://research.hqg.nasa.gov/code_y/nra/current/NNH04ZY O006N/winners.html

Resources For Scientists In Education And Public Outreach

These resources include several papers and presentations by authors who have significant
experience at the interface between the realms of scientific research and K-12 education and
public outreach (E/PO). The resources fall into 6 Categories: 1. Making the Case for
Scientist Involvement in Education and Public Outreach 2. The Roles of Scientists in
Education and Public Outreach 3. Guidance for E/PO Program and Proposal Planning 4.
Guidance for E/PO Product Development 5. Professional Development Opportunities for
Scientists and E/PO Leaders in Education 6. Access to the E/PO Community
http://www.spacescience.org/education/extra/resources_scientists_cd/index.html

Roles Matrix for Scientists in Education and Public Outreach
http://www.spacescience.org/education/extra/resources_scientists cd/Source/Roles.pdf
The Roles Matrix is designed to raise awareness about the great diversity of education and
public outreach roles scientists can play. The Matrix offers a framework that describes the
different levels of involvement in a variety of activities that contribute to improving science
education in both formal and informal settings.

Space Science Access: Bringing the Universe to Museums and Planetariums
http://mo-www.harvard.edu/spacescienceaccess/

NASA’s Science Mission Directorate recognizes that planetariums, science centers, and
museums are vital venues for astronomy and space science education. This Web site aims to
support the efforts of these informal science education organizations.

Space Science Media Needs of Science Center Professionals
http://cse.ssl.berkeley.edu/spacescience.pdf

The Sun-Earth Connection Education Forum interviewed twenty-nine science center
professionals to explore ways to better meet their media needs. (“Media” refers to images,
animations, simulations, and videos, etc.) Key recommendations are discussed.

NASA Educational Resources In Other Languages
http://www.teresakennedy.com/NASALanguageMaterials2.htm
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A comprehensive list of over 50 NASA programs and resources in Spanish and many
other languages. Click on the link Materials in Other Languages.

Trends in International Mathematics and Science Study

http://nces.ed.gov/TIMSS/

Trends in International Mathematics and Science Study (TIMSS, formerly known as the Third
International Mathematics and Science Study) resulted from the American education
community's need for reliable and timely data on the mathematics and science achievement of
our students compared to that of students in other countries. TIMSS is the most
comprehensive and rigorous assessment of its kind ever undertaken. Offered in 1995, 1999,
2003, and 2007, the TIMSS provides trend data on students' mathematics and science
achievement from an international perspective.

Archives

History of OSS E/PO Program
http://nasascience.nasa.gov/researchers/education-public-outreach/strategy/Cospar_Manuscript.pdf

"Partners in Education: A Strategy for Integrating Education and Public Outreach into
NASA's Space Science Programs"
http://spacescience.nasa.gov/admin/pubs/edu/educov.htm

"Implementing the Office of Space Education & Public Outreach Strategy"
http://spacescience.nasa.gov/admin/pubs/edu/imp plan.htm

“Implementing the Office of Space Science Education/Public Outreach Strategy: A Critical
Evaluation at the Six-Year Mark”
http://nasascience.nasa.gov/educators/program-evaluation/OSS _EPO Task Force Report.pdf

OSS E/PO Evaluation Report (2004), Lesley University
http://nasascience.nasa.gov/educators/program-evaluation/OSS _EPO_Phase III Report.pdf

Earth Science Education Roadmap 2005
http://nasascience.nasa.gov/about-us/science-strategy/past-strategy-documents/OutreachPlan.pdf
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Smaller Audience
More Contact Time
Deeper Understanding

Appendix E

Education and Public Outreach Venn Diagram*

(Discussed in FAQ 2 & 3)

FORMAL INFORMAL PUBLIC
EDUCATION EDUCATION OUTREACH
Larger Audience
Less Contact Time
Shallow Understanding
N
E
w
s
- M
A M
C | ¢
K D
E 1
T A
- N S
Typically in a G 1]
unique setting :
%
a Classroom at "home" T
| Curriculum; Textbooks; Teacher workshops; Ugrad intro courses; Systemic reform; Home schooling; .....

| Ed. programs at museums/libraries/parks; Elderhostel classes; Scout badges; Science fairs; Internships; .....

| Museum exhibits/kiosks; Field Trips; Eclipse tours; Star parties; Career workshops; Park displays; ..... E/PO

| IMAX/Planetarium shows; Public talks; Slide shows/sets; Museum demos; Webcasts; Performing arts; ....

| Educational TV/Radio programs; Magazine/Encyclopedia articles; Popular books; Webchats; ....

| Display booths; Posters/brochures; Pins/stickers/patches; Hats/T-shirts; Bookmarks/postcards; Mugs; .....

| Press releases; Press conferences; Press kits for reporters; Video clips for TV news; Media interviews; .....

1» News Media

Support

* A two page white paper entitled, "A Framework for Planning Education and Public Outreach
Programs Associated with Scientific Research Programs" (C.A. Morrow, 2000) offers a more

complete description of this diagram. It is available online from
http://www.spacescience.org/education/extra/resources_scientists_cd/Source/Venn.pdf

24


http://www.spacescience.org/education/extra/resources_scientists_cd/Source/Venn.pdf

Appendix F: A SAMPLE of ROLES for Scientists, Technologists, Engineers, and Mathematicians in
EDUCATION and PUBLIC OUTREACH (E/PO) (adapted from C. A. Morrow, 2000)

Nature of E/PO Involvement

S N

- O

ADVOCATE

RESOURCE

PARTNER

K-12 STUDENTS

* Participate in PTA

* Judge a science/technology fair
» Answer student E-mail
* Give tour of a research facility

* Mentor a student
* Tutor a student

IN-SERVICE K-12 TEACHERS

* Speak out in support of appropriate
professional development opportunities for
teachers.

* Answer teacher email
* Present in teacher workshop

* Work with a teacher to implement
curriculum.
« Hire a teacher intern.

INTRO UNDERGRADUATE
SCIENCE TEACHING

* Speak out in a faculty meeting in favor of
attention to educational research that supports the
reform of undergraduate STEM teaching.

* Support the teaching profession in your
classroom.

* Teach a segment of a STEM or
STEM methods course for
preservice teachers.

* Teach an intro science course that
applies innovative inquiry-based
methods

* Develop a STEM course or
curriculum in your department for
teachers-to-be.

SCHOOLS OF EDUCATION
(Science Courses for Preservice Teachers,
Graduate Students, Faculty Members)

* Speak out in your department or organization in
favor of closer ties with Colleges of Education

* Support the teaching profession in your
classroom

* Teach a segment of a STEM
course or science methods course
for preservice teachers.

* Collaborate with education faculty
to improve courses on teaching
science

* Hire a graduate in education as
evaluator of an education project

» Work with an Education professor
to develop a new “STEM methods”
course for teachers-to-be.

SYSTEMIC CHANGE
(District, State, National)

* Speak out at professional meetings about the
importance and value of involvement in systemic
change.

* Review STEM standards for
accuracy.

. Collaborate on writing or
adapting STEM standards.

EDUCATION MATERIALS DEV.
(NSRC, EDC, Lawrence Hall)

* Speak out at a school board meeting for
adopting exemplary educational materials.

* Review STEM educational
materials for science accuracy.

* Collaborate to create exemplary
STEM education materials.

INFORMAL EDUCATION

(e.g., Science Centers, Scouts, After-school
Programs, Planetaria, Elderhostels, Amateur
Astronomy Groups)

* Participate on the board of a science center or
planetarium.

* Review scripts for science exhibit
or planetarium show.

*Serve as a science advisor for an
exhibit or program.

* Create content for a museum
science exhibit or planetarium show.
« Serve as science coordinator for a
scout troop

PUBLIC OUTREACH

(e.g., NPR, PBS, popular magazines/ books/
encyclopedias, lecture circuits, public Web
sites)

* Advocate that quality science and technology
news be covered by your local newspapers and
television stations

* Give a public lecture
* Review an article or Web site on
science for accuracy and currency

* Collaborate in the production of a
PBS television show

» Write an article for a popular
science magazine
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E/PO PROGRAM MANAGEMENT * Advocate the involvement of STEM * Assist a scientist with matching * Design E/PO programs with
professionals in education and public outreach their talents and interests to an effective partnerships between
E/PO project scientists and educators.

The far left column constitutes various entry points into the E/PO realm. The subsequent columns represent the nature of the E/PO
involvement. An advocate inspires, encourages, gives permission, and generally empowers others in their E/PO efforts; a resource helps
when called upon, and generally makes resources and facilities available to others in support of their E/PO efforts, and a partner works
“shoulder-to-shoulder” with E/PO specialists to create new products or opportunities.

For a more detailed description of this matrix, please see the white paper “The Diversity of Roles for Scientists in Education and Public
Outreach,” at http://www.spacescience.org/education/extra/resources_scientists _cd/Source/Roles.pdf
C.A. Morrow, 2000.

An evolving on-line matrix of profiles describing the roles of scientists involved in Education and Public Outreach can be found at
http://ssibroker.colorado.edu/Rolesmatrix/
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Appendix G

Links to Organizations Serving Underserved/Underutilized Populations

NASA Minority University Research and Education Programs
http://mured.nasaprs.com/

American Indian Higher Education Consortium (AIHEC)
http://www.aihec.org/

American Indian Science and Engineering Society (AISES)
http://www.aises.org

National Organization for the Professional Advancement of Black Chemists and Chemical
Engineers (NOBCChE)
http://www.nobcche.org

National Society of Hispanic Physicists (NSHP)
http://www.hispanicphysicists.org/

National Society of Black Physicists (NSBP)
http://www.nsbp.org

Society for the Advancement of Chicanos and Native Americans in Science (SACNANS)
http://www.sacnas.org

Coalition to Diversify Computing (CDC)
http://www.cdc-computing.org/

National Federation of the Blind (NFB)
http://www.nfb.org/nfb/Default.asp
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Appendix H
Sample E/PO Evaluation Form

NASA SCIENCE MISSION DIRECTORATE
EDUCATION AND PUBLIC OUTREACH PROGRAM

E/PO Proposal Evaluation Form

Proposal Number:

PI Name:

Version:

Proposal Title:

Submitting Organization/Institution:

Reviewers Name Printed:

Reviewer Signature:

Brief Summary of Proposed Project:

FACTORS:

EXCELLENT

VERY GOOD

GOOD

FAIR

POOR

1. Intrinsic Merit
- Quality, Scope, Realism, and
Appropriateness
- Evaluation

2. Relevance to NASA
- Content

3. Cost

- Resource Utilization

EXCELLENT

VERY GOOD

GOOD

Not Addressed

4. Program Balance Factors
- Leverage
- Customer Needs Focus
- Diversity

Strengths:
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Weaknesses:

Overall Comments:
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Appendix I

Budget Summary for Proposed E/PO Activity.

Years 1, 2, 3, and 4

Year 1

Year 2

Year 3

Year 4

1. Direct Labor $

(salaries, wages and fringe benefits)

2.  Other Direct Costs

a. Subcontracts $
b. Consultants $
c. Equipment $
d. Supplies $
e. Travel $
f. Other $

3. Facilities/Administrative Costs  $

4.  Other Applicable Costs $
5. Subtotal - Estimated Costs $
6. Less Proposed Cost Sharing $

7. Carryover Funds (if any)
a. Anticipated Amount $

b. Amount Used to Reduce Budget $

8. Total Estimated Costs $
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