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The NASA  Education Strategic Coordination  

Framework: A Portfolio Approach was approved  

by NASA’s Strategic Management Council on  

February 23, 2006.  It was adopted as the  

framework for all NASA education programs,  

projects, products and activities by the Education 

Coordinating Committee on February 24, 2006. 



NASA Mission

To pioneer the future in space exploration, scientific discovery,  

and aeronautics research

NASA Core Values
Safety – NASA’s constant attention to safety is the cornerstone upon which we 

build mission success. We are committed, individually and as a team, to protecting 

the safety and health of the public, our team members, and those assets that the 

Nation entrusts to us.

Teamwork – NASA’s most powerful tool for achieving mission success is a  

multi-disciplinary team of competent people.  The Agency will build high-

performing teams that are committed to continuous learning, trust, and openness  

to innovation and new ideas.

Integrity – NASA is committed to an environment of trust, built upon honesty, 

ethical behavior, respect, and candor.  Building trust through ethical conduct as 

individuals and as an organization is a necessary component of mission success.

Mission Success – NASA’s reason for being is to conduct successful space 

missions on behalf of this Nation.  We undertake missions to explore, discover, 

and learn.  And we believe that mission success is the natural consequence of an 

uncompromising commitment to safety, teamwork, and integrity.
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1.0  Introduction
As we begin the	second	century	of	flight	and	approach	

half a century of space exploration, our Nation maintains 

its commitment to excellence in science, technology, 

engineering, and mathematics (STEM) education to ensure 

that the next generation of explorers and innovators is 

fully prepared to join our workforce while contributing to 

national needs. 

The May 2005 report by the National Academies, 

Rising Above the Gathering Storm:  Energizing and 

Employing America for a Brighter Economic Future, 

proposes four broad recommendations to enhance the 

science and technology enterprise so that the United 

States can successfully compete, prosper, and be secure 

in the global community of the 21st century:  1) increase 

America’s talent pool by vastly improving K-12 science 

and mathematics education; 2) sustain and strengthen 

the Nation’s traditional commitment to long-term basic 

research; 3) make the United States the most attractive 

setting in which to study and perform research; and 4) 

ensure that the United States is the premiere place in 

the world to innovate.  NASA is taking a leading role to 

inspire interest in science, technology, engineering, and 

mathematics, as few other organizations can through 

its unique mission, workforce, facilities, research, and 

innovations.  The agency is also taking a leading role to 

make	significant	impacts	in	engaging	underserved	and	

underrepresented communities in STEM.

The success of NASA’s education portfolio depends upon 

strategic planning across the Agency.  Close coordination 

through high-performing teams is required among NASA’s 

Office	of	Education,	Mission	Directorates,	Centers,	

the	Office	of	Human	Capital	Management,	the	Office	

of Diversity and Equal Opportunity, and other Mission 

Support	offices	to	ensure	that	workforce	requirements	are	

identified	and	met,	and	that	education	efforts	are	aligned	

and focused on building the future workforce.

This document serves as the education strategic 

coordination framework for an Agency portfolio approach 

to education. It aligns NASA’s total education portfolio 

with the Agency’s Strategic Plan, provides a coordination 

structure, and creates an Agency-wide strategic planning, 

implementation, and evaluation framework for the 

Agency’s investments in education. The document builds 

on	the	education	goals	identified	in	the	Agency	2006	

Strategic Plan (see box)	and	identifies	three	specific	and	

measurable Outcomes to allow achievement of those goals. 

The plan encompasses all education efforts undertaken 

by the Agency, and guides our relationships with external 

education partners, including Minority Serving Institutions, 

professional associations, universities, school systems, 

industry, and other federal agencies.  The requirements and 

management principles contained in this framework will 

instill the discipline and organizational rigor needed for 

education’s role in inspiring students toward the path to the 

Moon, Mars, and other exploration objectives.

The NASA Education Strategic Coordination Framework 

defines	the	operational	methodology,	the	role	of	key	

officials	and	entities,	and	the	coordination	structure	for	all	

NASA education efforts.  The purpose of this framework is 

to present the following:

• Alignment of NASA education with the Agency 

Strategic Plan.

•	 A	framework	and	specific	and	measurable	outcomes	

to guide the education portfolio.

• Principles by which NASA education is managed.

• Roles and responsibilities of the Assistant 

Administrator	for	Education,	the	Office	of	Education,	

Mission Directorate Education Leads, and Center 

Education	Offices.

• Guidelines consistent with government requirements 

for strategic planning.
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• Key Agency stakeholders responsible for strategic 

coordination and requirements development.

• Processes by which strategy is converted into  

implementation and outcomes.

•	 Guidance	for	implementation	offices	to	execute	

programs and projects.

• Approaches for goals, measurements, and feedback 

on progress.

• A monitoring and control structure for determining 

the impacts and outcomes of NASA’s education 

portfolio across the Agency.   

A highly educated and well-prepared workforce has been 

and continues to be critical to the success of the Agency’s 

mission.  NASA’s investment in education is directly 

linked to inspiring the next generation of explorers and 

innovators.  This document describes the processes and 

principles of strategic planning and management for all of 

NASA’s education efforts.  It is intended to give a basic 

understanding of how NASA education is governed and 

managed and what internal and external requirements drive 

this strategy.

Strategic Communications: Education Initiatives 
For nearly 50 years, NASA’s journeys into air and space have deepened humankind’s understanding of the universe, 
advanced	technology	breakthroughs,	enhanced	air	travel	safety	and	security,	and	expanded	the	frontiers	of	scientific	
research. These accomplishments share a common genesis: education. NASA will continue the Agency’s tradition of 
investing in the Nation’s education programs and supporting the country’s educators who play a key role in preparing, 
inspiring, exciting, encouraging, and nurturing the young minds of today who will manage and lead the Nation’s 
laboratories and research centers of tomorrow.
In 2006 and beyond, NASA will continue to pursue three major education goals:

• Strengthen NASA and the Nation’s future workforce— NASA will identify and develop the critical skills and 
capabilities needed to achieve the Vision for Space Exploration. To help meet this demand, NASA will continue 
contributing to the development of the Nation’s science, technology, engineering, and mathematics (STEM) 
workforce of the future through a diverse portfolio of education initiatives that target America’s students at all levels, 
especially those in traditionally underserved and underrepresented communities.

• Attract and retain students in STEM disciplines—To compete effectively for the minds, imaginations, and career 
ambitions of America’s young people, NASA will focus on engaging and retaining students in STEM education 
programs	to	encourage	their	pursuit	of	educational	disciplines	critical	to	NASA’s	future	engineering,	scientific,	and	
technical missions.

• Engage Americans in NASA’s mission—NASA will build strategic partnerships and linkages between STEM 
formal and informal education providers. Through hands-on, interactive, educational activities, NASA will engage 
students, educators, families, the general public, and all Agency stakeholders to increase Americans’ science and 
technology literacy.

As	the	United	States	begins	the	second	century	of	flight,	the	Nation	must	maintain	its	commitment	to	excellence	in	STEM	
education to ensure that the next generation of Americans can accept the full measure  

of their roles and responsibilities in shaping the future.

NASA 2006 Strategic Plan
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Strategic planning is an essential component of strategic 

management.  It is the process of identifying strategic goals 

and objectives and then developing and implementing plans 

to reach them. This section documents a portfolio approach 

that facilitates strategic planning for NASA’s education 

programs, including the goals and outcomes that align the 

portfolio with the NASA Strategic Plan, the overarching 

philosophy, operating principles, and framework that guide 

developing and implementing the portfolio.

2.1   Supporting the NASA Strategic Plan

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. High achievement in STEM education is 

essential to the accomplishment of NASA’s mission.  The 

Strategic Management of Human Capital initiative under 

the President’s Management Agenda requires agencies  

to “build, sustain, and effectively deploy the skilled, know- 

ledgeable, diverse, and high-performing workforce needed” 

to meet agency core competencies. Our education invest-

ments will contribute to the Agency’s human capital needs. 

In 2004, the President charged NASA with planning and 

implementing an exploration program to achieve the Vision 

for Space Exploration. To achieve the Vision and on-going 

science and aeronautics activities, the Agency requires 

a highly skilled and diverse workforce. Our education 

investments are an important component to ensuring the 

availability of that workforce.  

All of NASA’s education efforts are part of an integrated 

Agency-wide approach to human capital management. 

Within	the	NASA	Strategic	Plan,	Education	is	identified	as	

a cross-cutting function that supports all of the Agency’s 

strategic goals and objectives.  The NASA Strategic 

Management and Governance Handbook (NPD 1000.0) 

requires	the	Office	of	Education	to	submit	a	plan	for	

Agency education implementation that provides guidance 

for the execution of programs and projects, supporting 

those strategic goals and objectives.  The input is submitted 

annually as part of the single Institutional Implementation 

Plan for the Agency.

2.2   Outcomes that Align the Education Portfolio 

NASA delivers a comprehensive Agency education 

portfolio	implemented	by	the	Office	of	Education,	the	

Mission Directorates, and the NASA Centers. Through 

the portfolio, NASA contributes to our Nation’s efforts in 

achieving excellence in STEM education. Three Outcomes 

serve to align all Agency education activities:

Outcome 1: Contribute to the development of the STEM 

workforce in disciplines needed to achieve NASA’s 

strategic goals through a portfolio of investments.

Outcome 2: Attract and retain students in STEM 

disciplines through a progression of educational 

opportunities for students, teachers, and faculty.

Outcome 3: Build strategic partnerships and linkages 

between STEM formal and informal education providers 

that promote STEM literacy and awareness of NASA’s 

mission.

2.3  The Guiding Education Strategic Framework 

The Education Strategic Framework depicted in Figure 1 

provides a conceptual basis for examining, guiding, and 

coordinating the NASA education portfolio.

The Education Strategic Framework is a strategic  

management tool that allows the Agency to monitor 

participant movement through education activities, with 

each category leading to the next. Education programs and 

projects draw from the category below them – as a key 

source for participants – and they connect participants to 

the category above them – providing a more experienced 

and focused group and creating a measurable pipeline. If 

2.0  Guiding the Education Portfolio in Support of the Agency Strategic Plan
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Four Categories of Involvement

Inspire—Activities focused on promoting awareness of NASA’s mission among the public, primarily through informal education 

and outreach activities. This category is heavily supported by the outreach activities of other NASA organizations, such as the 

Office	of	Public	Affairs.	Inspire level efforts are broad, with the goal of reaching a large number of people, but are not limited to 

“in-person.” This category forms the base of an education structure that becomes more focused at progressively higher levels of 

the framework “pyramid”.

Engage— Education activities that in some manner incorporate participant interaction with NASA content for the purpose of 

developing	a	deeper	understanding.	Participants	are	strategically	identified	and	targeted.

Educate—Focused education support that promotes learning among targeted populations. Education activities focus on student 

learners,	or	pre-	and	in-service	educators,	and	are	designed	to	develop	and/or	enhance	specific	STEM	knowledge	and	skills	using	

NASA resources. Educate activities promote new knowledge acquisition and strengthen an individual’s skills. NASA’s elementary 

and secondary education efforts are supplementary to formal classroom instruction. NASA’s higher education efforts may include 

development	of	specific	university	curricula	in	support	of	the	NASA	mission	and	student-built	instruments.	

Employ—Targeted development of individuals who prepare for employment in disciplines needed to achieve NASA’s mission 

and strategic goals. Through internships, fellowships, and other professional training, individuals become participants in the 

Vision	for	Space	Exploration	and	NASA	science	and	aeronautics	research.	At	the	apex,	they	have	acquired	sufficient	mastery	of	

knowledge	for	employment	with	NASA,	academia,	industry,	or	within	STEM	fields	of	teaching.

a participant’s imagination is captured by an inspirational 

activity, it will be far easier to interest that individual in 

more interactive engagement activities. As that individual 

becomes more engaged, he or she may search for 

opportunities to learn and eventually become employed 

in the aerospace industry - either in the private or public 

sector (e.g., NASA).  Student opportunities at NASA 

include internships, scholarship programs, and student 

education employment programs (e.g., cooperative 

education).  No matter where the individual decides to 

pursue their career, the goal is to direct a subset of the 

original audience through the pipeline to pursue a career 

in science, technology, engineering, or mathematics while 

drawing in new participants along the way.  

Figure 1—Education Strategic Framework
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2.4 Philosophy and Principles that Guide the Operation  

      of the Portfolio

In addition to the Agency Core Values (see Inside Front 

Cover) and Strategic Management Principles (see Inside 

Back Cover) described in the NASA Strategic Management 

and Governance Handbook (NPD 1000.0), the NASA 

education portfolio is established upon an Overarching 

Philosophy and six Operating Principles to ensure program 

alignment and excellence. The philosophy and principles 

are integral to the conduct of, and apply collectively to, all 

NASA education programs. They form the foundation for 

evaluation of both new and existing education investments. 

2.4.1. Overarching Philosophy

Cultivate Diversity— The cultivation of diversity is both 

a management philosophy and core value for all NASA 

education efforts. Diversity of skills and talents needed in 

our future workforce is critical to our success.  Potential 

at both the individual and organizational levels will 

be maximized by fostering awareness, understanding, 

and respect for individual differences. The knowledge, 

expertise, and unique background and life experiences 

- including ethnic, gender, racial, religious, and cultural 

identity – of each individual strengthen the Agency.

2.4.2 Operating Principles 

Relevance: To effectively strengthen the Nation’s STEM 

workforce, NASA must implement activities that are useful 

to the education community and that strengthen their ability 

to engage students in the STEM pipeline. 

Content: Education investments use NASA content, 

people or facilities to involve educators, students, and/or 

the public in NASA science, technology, engineering, and 

mathematics. 

Diversity: NASA strives to ensure that underrepresented 

and underserved students participate in NASA education 

and research programs to encourage more of these 

students to pursue STEM careers. Programs and projects 

are representative of American demographics, engage 

underrepresented and underserved minorities, women, 

and	persons	with	disabilities,	and	reflect	an	atmosphere	of	

equity, balance, and inclusiveness. NASA will continue to 

focus on enhancing the capabilities of Minority Serving 

Institutions to contribute to the research needs of the 

Agency.

Evaluation: Education investments document their 

intended outcomes and use metrics to demonstrate progress 

toward and achievement of these outcomes and annual 

performance goals. Evaluation methodology is based on 

reputable models and techniques appropriate to the content 

and scale of the targeted activity, product, or program. 

Continuity: Projects and activities draw from audiences 

that have already demonstrated interest in NASA and 

connect participants to the next level of engagement.  A 

blend of projects and activities encourage continued student 

affiliation	with	NASA	throughout	their	academic	career.

Partnerships/Sustainability: Education investments 

leverage and achieve sustainability through their intrinsic 

design and the involvement of appropriate local, regional, 

and/or national partners in their design, development, or 

dissemination. As appropriate, key aspects of projects and 

activities are replicable, scalable, and demonstrate potential 

for continuation beyond the period of direct NASA funding. 

2.5 The Education Strategic Framework:  

      The Total Picture

The NASA Education Outcomes, Overarching Philosophy, 

and Operating Principles can be mapped onto the 

Education Strategic Framework Pyramid (Figure 2). This 

framework serves to guide the planning, implementation, 

and assessment of the NASA Education Portfolio.  The 

Education Strategic Framework provides a single coordi-

nated programmatic tool that enables examination of the 
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NASA education portfolio in its entirety. The portfolio 

approach to the management of NASA’s education efforts 

provides a holistic view of all NASA education programs, 

projects, products, and activities that:

• Ensures that all education programs, projects, 

products and activities are aligned with the Education 

Outcomes and Agency Strategic Plan. 

• Coordinates programs, projects, products, and 

activities in a broader context so that they work 

together to achieve NASA’s Education Outcomes.

• Guides selection and assessment of new and ongoing 

education investments.

• Facilitates performance evaluation, assessment, and 

accountability reporting, as well as communication 

of program status within NASA and to external 

stakeholders.

Figure 2 – Outcomes Mapped to the Education Strategic Framework
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Strategic management of the NASA education portfolio 

requires	the	participation	of	the	Office	of	Education,	the	

four Mission Directorates, and all ten NASA Centers. 

This extensive participation provides broad education 

engagement with NASA content, people, and facilities. 

Close and effective consultation, coordination, and 

cognizance among all entities are critical to the optimal 

fulfillment	of	NASA’s	objectives	relative	to	its	education	

investment. 

3.1  Roles and Responsibilities

An effective and coordinated Agency education portfolio 

requires clear roles and responsibilities. 

3.1.1 Assistant Administrator for Education

The Assistant Administrator (AA) for Education is 

responsible to the NASA Administrator for the NASA 

Education Portfolio, reporting directly to the Chief of 

Strategic Communications. The AA for Education serves 

a dual role for the Agency. First, the individual serves 

as	the	head	of	the	Office	of	Education	and	manages	

all	responsibilities	assigned	to	the	Office.	Second,	the	

AA for Education serves as the Chair of the Education 

Coordinating Committee (ECC), ensuring the overall 

planning, coordination, and integration of the Agency’s 

entire education portfolio, including development of 

the	education	portion	of	the	Agency	Institutional	Office	

Implementation Plan (see section 3.2).  

3.1.2 Office of Education

The Office of Education (OE) administers national 

education efforts that draw on content from across the 

Agency.		As	an	institutional	management	office,	the	OE	

is responsible for ensuring compliance with external 

requirements and laws, NASA-wide processes, procedures, 

standards, audits, and accounting related to Education 

(NPD 1000.0).  It also provides the leadership for 

coordinating and integrating NASA’s education strategic 

framework, implementation approach, and policies. 

The OE provides national partnership networks and 

infrastructure to disseminate NASA education content and 

activities developed by the Mission Directorates,  Centers, 

and education partners. It solicits external advice, and 

represents the Agency externally, especially in interactions 

with	Congress,	the	Office	of	Management	and	Budget,	and	

other Federal agencies. The OE refers external inquiries 

to	specific	managers	within	its	own	office	or	any	of	

the	Mission	Directorate	or	Center	Education	Offices	as	

appropriate.

The	Office	of	Education	provides	integration	and 

evaluation support to the ECC (see section 3.2). As such, 

the OE maintains a centralized database of all NASA 

education activities and investments, and coordinates 

the evaluation and assessment of the Agency education 

portfolio. The integration and evaluation results are 

aggregated to demonstrate the total impact of NASA 

education efforts and assessed to provide data to the ECC  

to improve the effectiveness of the overall Agency 

education investment strategic framework.

3.1.3 Mission Directorates and Other Headquarters    

         Funding Organizations

The Mission Directorates — Aeronautics Research 

(ARMD), Exploration Systems (ESMD), Science 

(SMD), and Space Operations (SOMD) — and other HQ 

organizations that fund education efforts are responsible 

for embedding education components into their research 

and	development	programs	and	flight	missions,	for	

administering	the	discipline/content-specific	activities	for	

which they provide funding, and for ensuring meaningful 

collaboration between the NASA science/engineering 

community and the education community. Each Mission 

Directorate supports the NASA education portfolio 

by	providing	discipline-specific	content,	funding,	and	

3.0  Mechanisms for Portfolio Coordination and Integration in a Distributed System
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human resources to plan and implement educational 

programs, projects, products, and services. Additionally, 

Mission Directorates and other HQ organizations that 

fund	education	at	NASA	develop	partnerships	specific	to	

their	disciplines	and	needs,	including	discipline-specific	

interactions with other federal agencies.  Each Mission 

Directorate	identifies	an	Education	Lead,	who	represents	

their	Associate	Administrator	to	the	Office	of	Education	

and to the Education Coordinating Committee  with the 

authority to commit resources. The Education Leads 

reside	in	Mission	Directorate	office	space	and	work	for	the	

Mission Directorates.  Education Leads are responsible for 

program	coordination	with	the	Office	of	Education	and	the	

Centers, program evaluation using ECC criteria, and data 

distribution to the central Agency education database. 

3.1.4 Center Education Offices

Center Education Offices are responsible for 

implementing NASA education programs, projects and 

activities	for	the	Mission	Directorates	and	the	Office	

of Education, as well as planning and implementing 

education programs that are unique to and funded by their 

Centers. Centers are responsible for execution of programs 

and projects and for institutional assets. The Center 

Education	Offices	provide	expertise	in	state	standards	and	

requirements in their area of geographic responsibility for 

K-12	education,	and	provide	valuable	field-based	input	

into	education	program	planning.	Center	Education	Offices	

work closely with their regional customer base in support 

of systemic reform initiatives in formal education, assist 

with the generation and communication of knowledge 

for their unique research and technology development 

requirements by involving colleges and universities across 

the country, and establish linkages with informal education 

networks in support of Agency national STEM education 

initiatives.		Center	Education	Offices	maintain	cognizance	

of all NASA-funded education efforts that take place in 

their geographic region and/or programmatic areas of 

responsibility regardless of funding source.

Center Education Directors report administratively to 

their	Center	management	and	functionally	to	the	Office	

of Education, as well as receiving programmatic direction 

from the Headquarters organizations that provide education 

funding to their Center. Center Education Directors are 

functionally responsible for all Center education efforts.  

3.1.5 NASA Education Program/Project Managers

Managers are responsible for making and executing 

decisions within their authority.  Accordingly, they have 

authority over the budgets, schedules, and human and 

capital assets for their programs or projects.  Program 

and project managers are responsible for working across 

organizational lines to perform appropriate integration 

functions.  In general, management decisions are not sub-

ject to higher governance (see NPD 1000.0, Section 3.2.2). 

3.1.6 External Education Implementing Partners 

External Education Partners include organizations 

that implement education activities for the Agency. The 

implementing partners including contractors, academic 

institutions, museums, science centers, and other outside 

entities.  Most external education implementing partners 

are	competitively	selected	and	offer	specific	areas	of	

expertise	of	use	to	the	Agency.	They	report	to	the	Office	

of Education, Mission Directorates, or Center Education 

Offices	according	to	the	origin	of	their	funding.	

3.2 Portfolio Coordination and Integration via the  

      Education Coordinating Committee 

The Education Coordinating Committee (ECC) is a 

collaborative structure that maximizes NASA’s ability to 

maintain an integrated education portfolio and strategically 

manage the implementation of numerous programs, 

projects and activities in a distributed system.  To achieve 
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• Ensures an integrated portfolio and a coordinated 

investment strategy for education programs across 

NASA.

•	 Maintains cognizance of all Agency education 

projects, major milestones, major evaluations/

reviews, and investment plans.

•	 Establishes criteria for evaluation of education 

efforts and assesses the results of those evaluations.

3.2.2 ECC Membership 

To ensure a true collaboration and an integrated approach to 

education, the Education Coordinating Committee requires 

broad cross-Agency representation. Members of the ECC 

speak authoritatively on behalf of their organizations, and 

include:

• Assistant Administrator for Education (Chair)

• Deputy Assistant Administrator for Education

• Executive Secretary to the Committee (appointed 

by the AA for Education)

•	 The	Education	Lead	identified	by	each	Mission	

Directorate (4) 

•	 All	Center	Education	Office	Directors	(10)

•	 Representatives	from	the	Offices	of	Diversity	and	

Equal Opportunity, Human Capital Management, 

Public Affairs, Legislative Affairs, External 

Relations	and	the	Astronaut	Office	

Activities
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the Education Outcomes, the ECC plans and strategizes 

collaboratively, allowing the Assistant Administrator 

of Education to assess and evaluate the health of the 

entire Agency education portfolio. The ECC provides 

an overarching Agency structure where issues are fully 

discussed to guide the AA for Education in making 

decisions.  The ECC also provides checks and balances 

for effective internal control and ensures the successful 

achievement of education goals and portfolio effective-

ness. In accordance with the Balance of Power described 

in	NPD	1000.0,	Section	3.2.4,	the	Office	of	Education	AA,	

with input from the ECC, maintains control of strategy and  

top-level requirements, while Mission Directorates and 

the	Office	of	Education	maintain	control	of	schedules	and	

budgets for their own programs.  Centers execute programs 

and projects and have a voice on the ECC to ensure 

coordination, integration, and teamwork.  The ECC will 

meet monthly, or as requested by the Chair.  Functional 

support	for	the	ECC	is	provided	by	the	Office	of	Education.

3.2.1 Responsibilities of the ECC

• Develops the overarching Agency education 

strategic framework and policies to meet Agency 

needs.

Figure 3 – Educational Portfolio Coordination Framework
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4.0  Monitoring and Control

NASA’s success in implementing its education portfolio is 

determined by the Agency’s ability to achieve the desired 

Outcomes outlined in Section 2.2. NASA uses objective 

and	verifiable	performance	metrics,	regular	review	

processes,	and	defined	tools	to	assess	its	performance	

at all levels—portfolio, Outcome, and the individual 

program/project/product/activity (Figure 4). Individual 

program evaluations are consolidated by Outcome across 

the Agency and then the three Outcomes are bundled 

for assessment by the ECC as a complete portfolio.  

Performance measures are vigilantly and circumspectly 

chosen and applied in accordance with accepted norms. 

Regular performance evaluation at each level becomes one 

of our most important means of identifying problem areas 

and opportunities for better management, leading  

to greater organizational effectiveness and guiding 

investment strategies.  

All implementing organizations (NASA Centers and 

NASA’s external partners) conduct program/project/activity 

level	evaluations	and	support	the	Office	of	Education	and	

the Mission Directorates in conducting outcome-level and 

portfolio assessment.  Effectual consultation, coordination, 

and cognizance among all entities are critical to the optimal 

fulfillment	of	NASA’s	education	investment.

4.1 Assessment, Review, and Evaluation       

Monitoring and Control is the process by which the Agency 

receives quantitative or qualitative data collected from 

the planning and implementation phases and determines 

the level of success in executing the Agency’s education 

portfolio. Feedback is received through evaluation of 

programs, projects, products, and activities; review of the 

three individual Outcomes and; assessment of the entire 

NASA education portfolio. 

Figure 4 – Monitoring and Evaluation
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4.2 Assessment of the Portfolio 

In carrying out its role of assessing and guiding the total 

portfolio, the ECC must have the ability to:

• Gauge the overall health of Agency education efforts.

• Measure performance, including key performance 

indicators and metrics.

• Monitor ongoing status of operations, events, and 

resources.

• Set overall performance goals for the organization.

• Establish measures and criteria for monitoring 

progress.

• Solicit input from external reviewers on the status of 

the overall portfolio and future trends/needs in STEM 

education related to NASA’s workforce needs.

Further, assessing the effectiveness of NASA education’s 

portfolio requires on-line, near-real-time access to planning, 

budgeting, analytical, and programmatic information to 

enable rapid decision-making, corrective actions, and 

the ability to respond in a timely manner to Agency 

and external stakeholder requests. The decision-making 

environment requires:

• The use of one common database and format.

• The ability to trace budget and actual costs from 

a single project up through the Agency Education 

Outcomes with linkage to the NASA Strategic Plan.

• A link between budgeting and both operational and 

strategic planning.

• Connectivity with the Core Financial system used 

by the Finance Organization, Mission Directorates, 

Mission	Support	Offices,	and	Centers.

• Assessments and audits using this same database.

A range of processes will be used to capture the total 

picture of education across NASA and to assess the 

education portfolio for effectiveness in achieving the 

Outcomes, linkages within the framework, quality, 

impact, and comprehensiveness. The ECC will employ 

an appropriate mix of methodologies, ranging from basic 

quantitative data to qualitative information, to assess the 

overall condition of the education portfolio.

Relevant information will be centrally aggregated, readily 

accessible, and carefully analyzed in order to provide 

responses to requests from a variety of organizations for 

information concerning NASA education. This information 

will be used to measure the accomplishment of outcomes 

for NASA management, OMB, Congress, and other 

stakeholders. The database will be maintained by the 

Office	of	Education	and	utilized	to	centrally	aggregate	

information. The database should be readily available to  

the entire Agency, including Mission Directorates and 

Centers for decision-making. 

The NASA Policy Directives (NPD) developed by the ECC 

ensure implementation of this strategic coordination plan 

and	offer	expanded	detail	to	the	standards	identified	in	

current NASA policies. 

4.3  Outcome-Level Metrics and Reviews

Managing each of the three Outcomes within the Agency 

education portfolio requires a cross-cutting review that 

encompasses all projects, products, and activities, whether 

originating	in	the	Office	of	Education,	the	Mission	

Directorates,	or	the	Centers.	The	Office	of	Education	

will assign a staff member for each Outcome to lead the 

conduct of strategic analysis and planning, establishment of 

measurable metrics, and implementation of a review plan. 

The staff member for each Outcome will report on  

the Agency’s progress toward achieving that outcome to  

the AA for the ECC.   

Outcome reviews will employ a variety of mechanisms 

to assure that activities associated with each Education 

Outcome align with the Education Operating Principles, 

yield demonstrable results, and reach intended audiences. 

Use of external reviewers will be an integral part of 

outcome reviews to provide NASA with credible 
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5.0  Summary
The success of NASA’s education portfolio depends upon 

strategic coordination and a single guiding framework 

that enables portfolio planning across the Agency.  Close 

coordination	is	required	among	the	Office	of	Education,	

Mission	Directorates,	Centers,	the	Office	of	Human	

Capital	Management,	the	Office	of	Diversity	and	Equal	

Opportunity,	and	other	functional	offices	to	ensure	that	

workforce	requirements	are	identified	and	met,	and	that	

education efforts are aligned and focused on building 

the future workforce through strengthening the pipeline 

information regarding how well its education efforts meet 

customer needs. 

Outcome reviews include the results,	findings,	or	

conclusions of individual program, project, product, and 

activity evaluations from within the portfolio. These 

evaluation results should be used as the foundation to 

guide funding organizations in making adjustments in the 

portfolio where appropriate.

4.4 Program/Project/Activity Evaluation 

NASA’s education portfolio depends on the management 

of programs and projects for ultimate implementation and 

specific	Outcomes.	Through	programs,	projects,	products	

and	activities,	the	Outcomes	are	translated	into	specific	

objectives and measurable outputs. Management of  

education programs/projects, complies with current  

NASA directives on program and project management, 

processes, and requirements.  

Education program, project, product, and activity 

evaluation are based on a common set of criteria including 

performance alignment with the Education Overarching 

Philosophy and Operating Principles (see Sections 2.3.1 

and 2.3.2). Evaluation plans will measure intended impact 

and be scaled appropriately to the size of the investment—

“one	size	does	not	fit	all.”	Mission	Directorates,	Centers	

and	the	Office	of	Education	regularly	monitor	and	evaluate	

the programs, projects, products and activities they fund 

and report the results of those evaluations to their funding 

organizations	and	the	Office	of	Education	for	review	by	 

the ECC.

in STEM disciplines and building strategic partnerships 

and linkages across all components of education. The 

coordination is carried out through the ECC, which 

oversees the Education Strategic Framework. The 

Framework is a strategic management tool that allows 

the Agency to monitor participant movement through 

education activities, with each category leading to the next. 

NASA’s success in implementing its education portfolio 

is determined by the Agency’s ability to achieve the 

Outcomes outlined in this strategic framework. 
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6.0  Reference Documents and Glossary 

6.1 Reference Documents

• NPD 1000.0 - The NASA Strategic Management and Governance Handbook sets forth principles 

by which NASA will strategically manage the Agency and describes the means for doing so; 

and	identifies	the	specific	requirements	that	drive	NASA’s	strategic	planning	process,	leading	to	

products such as the Strategic Plan and the annual Performance and Accountability Report.

• NPR 7120.5C – NASA’s Program and Project Management Processes and Requirements.  Agency 

policy governing management of programs and projects.  

• National Aeronautics and Space Act Pub. L. No. 85 568, �2 Stat. 426 438 (Jul. 29, 1958) As Amended

• Civil Rights Act of 1964 prohibits discrimination in, among other areas, public accommodations 

(Title	II),	employment	(Title	VII),	and	programs	and	activities	receiving	Federal	financial	assistance	

(Title VI).

• Title IX of the Education Amendments of 1972 prohibits discrimination on the basis of sex in 

federally assisted education programs.

• Rehabilitation Act of 1973 prohibits discrimination on the basis of disability in Federally assisted 

and conducted programs (Section 504) and requires comparable access for individuals with 

disabilities to information and electronic technology (Section 508 as Amended). 

• Age Discrimination Act of 1975 prohibits discrimination on the basis of age in Federally  

assisted programs.

• National Space Grant College and Fellowship Program Public Law 100-14� and Code of 

Federal Regulations (14CFR1259) 

• Experimental Program to Stimulate Competitive Research Public Law 102-588 

• Education Technology: Ensuring Opportunity for All Children in the Next Century  

Executive Order 12999

• Nondiscrimination on the Basis of Race, Sex, Color, National Origin, Disability, Religion, Age, 

Sexual Orientation, and Status as a Parent in Federally Conducted Education and Training 

Programs Executive Order 13160,

• President's Advisory Commission on Educational Excellence for Hispanic Americans 

Executive Order 13230 

• President's Board of Advisors on Historically Black Colleges and Universities Executive  

Order 13256 

• Tribal Colleges and Universities Executive Order 132�0

• Government Performance and Results Act of 1993 provides a measurement for strategic 

planning and performance throughout the Federal Government.
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6.2 Glossary 

Activity – An educational process or procedure intended to stimulate learning through actual experience.  

Assessment	–	The	classification	of	a	program	or	project	with	respect	to	its	accomplishments	and	

performance in meeting requirements.

Audit	–	An	examination	of	records	or	financial	accounts	to	check	their	accuracy.

Authoritative Data Source	–	The	approved	and	configuration-controlled	source	that	the	Agency	uses	

to measure and monitor programs and projects.  This allows organizational consolidation, reporting, and 

analysis for rapid decision-making.

Customer – Any individual, organization, or other entity to which a program or project provides a 

product(s) and/or service(s).

Evaluation – The process used to provide independent assessments of the continuing ability of the 

program/project to meet its technical and programmatic commitments.  Evaluation also provides value-

added assistance to the program/project managers.

Governance – The process by which Agency-level decisions are made above the level of line 

organizations. Governance is used only in those cases where the decisions require a high degree of 

visibility, integration, and approval.  Governance has a role in the approval and oversight of strategic 

planning; implementation of the Agency’s education portfolio; and in monitoring and controlling activities 

for which operational baselines have been established. As such, governance touches all of the major 

processes of strategic management.

Implementation – To put in place the necessary resources and take action to perform a program or 

project. Implementation plans are developed with clear requirements and traceability to the Agency 

Strategic	Plan	in	order	to	verify	compliance	to	the	plan,	to	define	the	baseline	from	which	monitoring	and	

evaluation will occur, and to enable the development of performance reporting to external stakeholders.  

Informal Education –	The	process	of	acquiring	new	knowledge	and	skills	without	the	benefit	of	

structured teaching. An educational setting that encourages and facilitates self-directed learning.

Institutional Management – Institutional management is located at Headquarters as a G&A function.  

These	offices	are	responsible	for	ensuring	compliance	with	external	requirements	and	laws,	NASA-wide	

processes, procedures, standards, audits, and accounting.

Integration – a process for examining synergy, redundancies, and the effectiveness of resource 

utilization.  Primarily done during Implementation Plan development, but also includes development of 

the annual budget, audits, and assessments.

Metric – The various parameters or features of a process that are measured.  A standard of measurement.

Mission – The core function(s) and primary job(s) of the Agency.

Monitoring and Control – The process by which the Agency receives quantitative or qualitative data 

collected from the planning and implementation phases and evaluates the level of success in executing the 
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Strategic Plan.  At the level of governance, feedback is received in the form of audits and assessments of 

program, project, and institutional activities and in the form of metrics from the performance goals that 

are used in the Annual Performance and Accountability Report to Congress.

Objective –	A	specific	milestone	or	target	level	necessary	to	realize	goals.

Outcome – An assessment of the results of a program activity compared to its intended purpose.

Performance Goal –	A	target	level	of	performance	at	a	specified	time	or	period	expressed	as	a	tangible,	

measurable outcome, against which actual achievement can be compared, including a goal expressed as a 

quantitative standard, value, or rate.  A performance goal consists of a performance measure with targets 

and time frames.  The distinction between “long-term” and “annual” refers to the relative time frames for 

achievement of the goals.

Portfolio – A collection of investments and strategies, such as R&D, managed to further a common goal 

or goals.

Program –	A	strategic	investment	by	a	Mission	Directorate	or	Mission	Support	Office	that	has	defined	

goals, objectives, architecture, a funding level, and a management structure that supports one or  

more projects.

Program Assessment – A determination, through objective measurement and systematic analysis, of the 

manner and extent to which federal programs achieve intended objectives.

Project –	A	specific	investment	identified	in	a	Program	Plan	having	defined	goals,	objectives,	

requirements, life cycle costs, a beginning, and an end.  A project yields new or revised products or 

services that directly address NASA’s strategic needs.  They may be performed wholly in-house, by 

government, industry, academic partnerships, or through contracts with private industry.

STEM – The disciplines of Science, Technology, Engineering, and Mathematics.

Strategic Goal or Strategic Objective – A statement of aim or purpose included in a strategic plan 

(required	under	GPRA)	that	defines	how	an	Agency	will	carry	out	a	major	segment	of	its	mission	over	a	

period of time.

Strategic Management – A series of integrated activities that enable the Agency to establish and execute 

strategy, make decisions, allocate resources, formulate and implement programs and projects, and measure 

their performance.

Strategic Planning – A disciplined effort to produce fundamental decisions and actions that shape and 

guide what an organization is, what it does, and why it does it with a focus on the future.

Underrepresented - Populations that are not present in the STEM professions relative to the size of the 

population at large. Refers to racial and ethnic populations as well as women and persons with disabilities.

Underserved – Often used interchangeably with “underrepresented,” particularly as it relates to the 

sciences	and	engineering.		Specifically,	it	is	used	to	promote	access	and	opportunity	to	persons	of	diverse	

backgrounds - racial/ethnic, gender, religious, age, sexual orientation, disabled, and other populations with 

limited access - to decent and affordable housing, gainful employment, and other services.  In the STEM 

arena, “under-served” has typically referred to women and persons with disabilities.



NASA Strategic Management Principles

•  Lean Governance

•  Responsibility and Decision-Making

•  Sensible Competition

•  Balance of Power

•  Checks and Balances

•  Integrated Enterprise Management

•  Strategic Management of Capital Assets

•  Strategic Management of Human Capital

NASA values the comments and recommendations of our stakeholders, 

customers, partners, employees, and contractor community.  For further 

information regarding the NASA Education Strategic Coordination 

Framework, please contact:

NASA Headquarters
Office	of	Education

300 E Street, SW, Washington DC 20546

Assistant Administrator for Education
(202) 358-0103
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Aerospace Education Laboratory (AEL) Workstations 
 

Aeronautics Scenario Workstations: 
 

  Activity Center: Provides a location in the MAEL 
to work with aeronautics-related manipulatives. 
(Incorporated in the Resource Center.) 
 

  Aeronautics Interactive: Provides a multimedia 
database that highlights aviation history, NASA 
aeronautics, flight research, and career information.   
 

 Aircraft Design: Provides participants with 
experience  
in aircraft design and charting a flight path.   
 

 Air traffic Control: Provides a behind-the-scenes 
look  
at air traffic control challenges, tools, and careers. 
 

 GPS/Amateur Radio: Includes a Global Positioning
System and a radio station to gather aviation and  
geography information. 
 

 Remote Sensing: Involves participants in photo 
interpretation of images from aircraft and satellites.  
 

 Resource Center: Provides reference materials for 
students and teachers.  It also has a program that  
provides instructions for constructing models. 
 

 Virtual Reality:  Enables participants to experience 
Virtual Reality flight in a simulation cockpit, and in  
an immersive environment. 
 

 Weather: Involves participants in gathering 
weather information pertinent to their flight.  
 

 Wind Tunnel: Enables participants to test and 
observe airflow forces on aeronautic models.  
 

 World Wide Web: Enables use of the (simulated) 
Internet to search for, and retrieve data that is 
pertinent to the cross-country flight. 

Microgravity Scenario Workstations: 
 
► Biotechnology/Materials Science:  Provides 
introduction to micro-gravity where students  
learn how raw materials interact in a weightless 
environment. 
 
► Fluids Physics/Combustion Science:  
Involves participants in learning how fluids and 
flames react in a weightless environment and 
why that is important. 
 
► GPS:  Provides an in-depth look at global 
positioning and its benefits. 
 
► International Space Station Tour:  Enables 
students to tour the inside and outside of the 
ISS.  
 
► Living in Microgravity:  Includes a primer 
on how astronauts live and work in a micro-
gravity environment.  
 
► Microgravity Demonstrator:  Includes a 
drop tower and a video camera to test the 
results of weightlessness. (Optional) 
 
► Microgravity Interactive:  Provides an 
encyclopedia of micro-gravity history, careers, 
NASA, etc. 
 
► Robotics in Microgravity:  Includes data 
about robots, how they work, and how they are 
used in space. 
 
► Resource Center: Provides reference 
materials for students and teachers.  Includes 
additional material about the International 
Space Station. 
 
► Virtual Conversation: Provides students 
with an opportunity to have a virtual 
conversation with an astronaut: Senator John 
Glenn! (Optional) 
 
► Virtual Reality Lab:  Experience a Virtual 
Reality (VR) fly-around of the ISS as the pilot 
and co-pilot in an Orbiter or land at Edwards 
Air Force Base. 
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AEL Installation Requirements 
 
New AEL Sites must agree to: 
 

1. Provide a handicapped-accessible, secure classroom or lab area of sufficient size to house 
all workstation components.  (The adequacy of room size to be determined during a site 
visit; however, 600 square feet is considered an absolute minimum.)  

2. Provide sufficient power (minimum of 4, 20A 110VAC circuits/site dependent) and 
HVAC to support the workstations (quantity to be determined during a site visit); connect 
system furniture to 120VAC house power; provide additional receptacles as required; 
install a 1¼” ID conduit for external equipment cabling to the building roof; and provide 
a hard ground on the roof for lightning arrestors. 

3. Provide network information and a static IP address to allow connection with the Internet. 
4. Rehab/upgrade room as recommended in the To-Do List to provide high-tech appearance. 
5. Obtain any local permits or inspections required for replication installation. 
6. Register software after delivery. 
7. Provide evidence of tax-exempt status to avoid these charges. 
8. Maintain sufficient consumable supplies to support workstation requirements.  This 

includes--Printer Paper, Toner Cartridges, Batteries, Distilled Water (Wind Tunnel), 
Student Workbooks, Teacher Manuals, and Similar Materials. 

9. Replace lost or stolen equipment.  
10. Maintain, carry-in, or ship malfunctioning equipment. 
11.  Sufficient original packing materials must be retained to support this activity. 
12. Participate in the evaluation program. 
13. Attend Coordinator’s Conferences. 
14. Provide usage and demographics statistics as requested, 
15. Use the furnished scenarios without modification unless approved by NASA.   
16. Provide qualified staff to operate, maintain, manage, and instruct using the supplied 

equipment.  The first three areas listed require staff that are qualified in IBM-Compatible 
and Macintosh Personal Computers.  Further, these individuals must be familiar with 
Windows, Macintosh System 10, and Windows NT Server operating systems.  (The latter 
is complex and requires special training.)  Operations staff must be available for two full 
days of training during the installation period. 

 
The following products and services will be provided for each AEL; these systems will be 
provided by the AEL Contractor.  
 



Products 
 
Furniture - Heavy-duty system furniture required to support each workstation; a conference table 
for briefing participants or working on remote sensing materials; and models and materials to 
give the room a high-tech appearance. 
 
Hardware - All Intel-based and Macintosh computers delivered as a result of this effort will meet 
or exceed the current NASA minimum “to purchase” standards for interoperability.   
 
As part of the systems purchase, some three-year extended warranties will be provided.  Intel 
platforms will be provided with on-site, next-day service.  Macintosh systems will be provided 
with three-year, carry-in service.  The SGI Virtual Reality system service will be provided for 
one year.  Service/maintenance on other items and outside of the stated periods will be the 
responsibility of the replication site, but the help desk will retain records of all warranties and 
will assist in obtaining RMAs and shipping data. 
 
Software - Government-developed software will be provided at no cost, and licenses for other 
software must be registered by the replication site after delivery.  
 
Courseware - Government-developed courseware (task cards and the like) will be provided at no 
cost in hard copy and electronic format.  Other courseware will be provided with unlimited right-
to-copy licenses. 
 
Documentation - As part of the replication process, the AEL contractor will produce detailed 
records relating to system configuration, testing, and installation.  These records will be 
delivered to each site as a part of the Replication Site Manual. 
 
Training - Training will be provided to each replication site that is directed toward operation and 
management of the replicated workstations as outlined in the task cards provided.  This training 
is strongly recommended for the administration/operational staff of each replication site.   A CD-
ROM containing a Computer-Based Training program will be supplied as reference material 
along with other manuals and data. 
 
Aerospace Workstations/Laboratory Basics 
 
Network - The current configuration of the AEL provides a network and connection to the 
internet by a network security appliance.  However, all references/hyperlinks to Web sites in the 
curriculum are satisfied by files resident on the workstations.  This tactic is used because of the 
changeability of Web sites and the necessity for lessons to be completely repeatable.   
 
Recognizing the desire of most sites to provide Internet access, a proxy server and integration 
with an existing LAN will be provided.  Integration with a WAN (connection with an Internet 
Service Provider) is the responsibility of each site and s not included.   
  
Teacher Workstation - The Teacher Workstation is an Intel-based PC, and the software has been 
upgraded to Windows NT Server to provide system management services and enhanced reload 
capabilities for all workstations. 
 
Weather Workstation - The Weather Workstation is based upon an Intel-based PC and contains a 
wired internal-external system for external weather sensing equipment.  The external sensing 
equipment mounts on a tripod and is designed for installation on a roof top. The maximum 



distance between the weather workstation and the external sensors is 200 feet.   The weather 
workstation introduces students to phenomena that could affect flight.   
 
Remote Sensing Workstation - Remote Sensing workstation includes the equipment, images, and 
maps (of Cleveland, OH).  Site-specific images and maps are not included, but can be provided 
(see options section).  Note that satellite and high-altitude images of most replication sites may 
be dated (i.e. 1990-1994).  The workstation software executes on a Macintosh Computer. 
 
Aerospace Interactive Workstation - The AI workstation is executed on a Macintosh Computer. 
 
Virtual Reality Workstation - The Virtual Reality workstation employs a hemispherical dome and 
projection system to provide an exciting reality display.  The software executing on the PC 
allows the selection of several different type of aircraft and many airports around the world.  The 
workstation employs a preflight section in which aircraft instrumentation is explained to students 
and a flight section for them to practice their skills. 
 
World-Wide Web Workstation - The WWW Workstation was developed using a stand-alone 
system only using files resident on the system and executes on an Intel-based PC.  Students at 
this station use the simulated Internet to visit NASA Research Centers and learn how to make 
hotel and restaurant reservations at their destination. 
 
GPS-Amateur Radio Workstation - The GPS-Amateur Radio Workstation replication was 
developed using a mounted GPS system that also has walk-around capabilities and a radio 
receiver capable of multi-band operation.  The AEL features external installation of the GPS 
antenna and a VHF broad-band antenna for monitoring airport broadcasts. Note that the 
maximum distance between the GPS Unit and the antenna is 100 feet.  The antennas for these 
systems are also mounted on a tripod system.  Replication sites are responsible for obtaining any 
permits, if required.  This workstation is an Intel-based PC and can be operated in the stand-
alone mode without the GPS and radio units, if desired. 
 
Aircraft Design Workstations - The software utilized in the MAEL has been significantly 
enhanced and is provided with Intel platforms for the replications.  One of the software elements, 
FliteMap, flight planning software is being provided in the General Aviation version.   
 
Wind Tunnel Workstation - The wind tunnel used at replication sites is a laboratory-grade, 
academic device that will allow use of this station in a significantly wider variety of applications.  
The unit has a water manometer that provides students a real-time display of actual pressure 
changes at the rear of the airfoil and various data taps on the surface of the airfoil that feed an 
Intel-based computer with data gathering and analysis capabilities.  The unit can support a wide 
variety of educational experiences including projects combining math, science, physics, and 
computer skills.  In addition to the wind tunnel and computer data system, four airfoils are 
provided.  Different airfoils and shapes (including racing cars) are available separately (please 
see options). 
 
Foil Design Workstation - This workstation provided a NASA-developed simulation of an airfoil 
that reinforces concepts learned at the wind tunnel workstation and at the Aircraft Design 
Workstation.  Here students can easily vary characteristics of an airfoil (e.g. camber, chord, 
aspect ratio) and determine the effect these element have on airfoil lift and stall speed.  The 
simulation program also offers an explanation of how and why a baseball can be thrown in a 
curve. 
 



Resource Center Workstation - Workstation software executes on an Macintosh-based PC, and 
replication sites will have to obtain materials other than those provided through the NASA 
Central Operation of Resources for Educators (CORE) (a CORE catalog is available at 
<http://spacelink.msfc.nasa.gov/CORE>) or other sources. 
 
Air Traffic Control Workstation - The software for this workstation will execute on either an 
Intel- or Macintosh-based PC.  The workstation provides a behind-the-scenes view of the air 
traffic control system and the controllers that work to keep flight safe.  Various aspects of 
aerospace and flight safety are also examined. 
 
Microgravity Workstations 
 
The second scenario present on the AEL workstations includes information relating to a flight 
from Kennedy Space Center to the International Space Station.  This scenario provides 
information about living, working and performing research in a microgravity environment.  The 
following table provides an overview of workstations. 
 
Biotechnology/ Material Science Workstation - Students will see that there are differences 
between experiments on earth and in space and they will see how new products and new 
medicines can be developed because of microgravity.  Investigation of virus infections and 
antiviral drugs is used to illustrate the concepts. 
 
Fluids Physics/ Combustion Science Workstation - Using computer simulation, students will 
view various experiments to see how fluids and flames react differently in a microgravity 
environment.  Many of the experiments illustrated are based on projects actually done on space 
shuttle missions. 
 
GPS Workstation - In follow on lesson from the Aerospace Scenario, students learn more about 
the Global Positioning System, its components, how they work, and how they are used.  They 
will also learn about tools scientists and engineers use to control and predict satellite behavior. 
 
ISS Virtual Reality Tour Workstation - Students will tour the inside and outside of the 
International Space Station using state-of-the-art virtual reality tools.  They will learn about the 
components of the ISS and how they are used.  Simulations are included that show how the ISS 
is being constructed. 
 
Living in Microgravity Workstation - Students will learn how astronauts live and function aboard 
the space shuttle and the ISS.  Day-to-day activities such as personal hygiene and compartment 
cleanliness are described.  The also find out that everyday is a bad hair day in microgravity. 
 
Microgravity Interactive Workstation - Students will learn the basics of microgravity and why 
experimentation in the environment is important.  They will gather information about the 
significant microgravity contributions of NASA and NASA/University research centers and learn 
what happens to the human body in space. 
 
Robotics in Microgravity Workstation - Students will learn about robotics, what components 
make up a robot, and how robots function.  They will also learn how robots are used in space and 
complete assembly of a rover.  Follow-on activities for this workstation included additional 
lessons where students learn to program a robot, perform with a robot, and solve problems with a 
robot. 
 



Resource Center Workstation - Students, teachers and other visitor’s view selected videos or 
access Visuals of microgravity and space flight information to augment the workstation 
experience.  Visitors can also gather information that can be taken with them after the visit. 
 
Virtual Reality Lab - Students observe various phenomena as they fly an Orbiter to dock with the 
International Space Station or perform a landing at Edwards Air Force Base in virtual reality. 
 
Additional Information/Options 
 
Internet Connectivity - Although connectivity to the internet is not a requirement for complete 
operation of an AEL, some sites do want the ability to use that resource.  We will provide a 
network security appliance connected directly to the AEL network and capable of being 
connected into a 10/100BASET connection at the host site.  Sites are required to provide a 
connection to their network and their Internet Service Provider for the AEL to use.  The address 
provided must be a valid, static Class A, B, or C IP address.  (RFC-1918 addresses are not 
allowed.)  The AEL Contractor will install and set-up a Network Security Appliance to interface 
between the AEL and a customer-supplied network connection in the Lab area. 
 
The Network Security Appliance will provide the following features: proxy service, network 
address translation, firewall service, and Web site filtering.  The Web site filter can updated on a 
weekly basis at the discretion of the site.  Remote administration of the unit will be provided. 
 
If the requesting site does not have a WAN connection and Internet Service Provider, the AEL 
Contractor can arrange to have a connection installed and those services provided.  Similarly, if 
the customer wants the AEL Contractor to provide the cabling between their network and the lab 
network, that can also be provided.  Both these actions will incur additional cost. 
 
Additional Models, Posters, and other Decorations – the AEL Contractor will provide three 
aerospace-oriented models and workstation identification placards with the basic AEL 
configuration.  Sites may also purchase additional models and materials to help site decorate (or 
dress-up) their Labs.  A catalog can be provided on request.   
 
Site-Specific Remote Sensing Materials - High-altitude and satellite photographs supplied with 
the Ales are of the Cleveland, Ohio area to support the curriculum.  Sites wanting similar photos 
of their area must request them separately.  On request, ACS will check the availability of photos 
from a number of sources and provide a separate quote when availability is known. 
 
Additional Airfoils/Wind Tunnel Models - Several additional models are available on request.  
Pricing and availability will be supplied on request. 
 
Microgravity Demonstrator Workstation - Using a drop tower, camera, and a computer, students 
observe and analyze short periods of weightlessness as they perform various experiments.   The 
experiments include a demonstration of how various objects fall at the same rate, how a slinky 
behaves, liquid behavior, and flame behavior (instructor-led experiment).  Students are also 
introduced to scientific methods and plot the acceleration rate of the drop tower using an 8-foot 
ruler. Pricing and availability will be supplied on request. (Optional) 
 
Virtual Conversation - Provides students with an opportunity to have a virtual conversation with 
an astronaut: Senator John Glenn! (Optional) 
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Aerospace Education Laboratory – Hardware Elements 
Site:     Date:  

Hardware End Items 
Item Ref No. Nomenclature/Description Manufacturer Part/Model Number Source QtyOrdered Received Site PCA Remarks 

1   Wireless Router Linksys WRT 54G CompUSA 1        
2   Laser Printer Konica 2400W Staples 1        
3   Teacher Workstation1 Dell GX620 Optiplex Dell 1        
4   VS Workstation1 Dell GX620 Optiplex Dell 1        
5   GP Workstation1 Dell GX520 Optiplex Dell 10        
6   HF/VHF Receiver Bearcat BC-898T AES 1        
7   Handheld GPS Receiver2 Garmin GPS 96-C   1        
8   VisionStation  LM LM-602 LM 1        
9   Joystick Logitech Extreme 3D CompUSA 1        

10   Video Splitter Extron P/2 DA2xi   1        
11   Surge Protector Panamax SP8 CS business 13        
12   Speakers CA CA-2100RR Cyber Acoustics 11        
13   Headsets CA ACM 500 Cyber Acoustics 21        
14   Wind Tunnel GDJ, Inc. FloTek 360 GDJ Inc 1        
15   Computer Data Acquisition 

System 
GDJ, Inc. Labtech GDJ Inc 1        

16   Weather Station Davis Vantage Pro 2 AES 1        
17   Weather Station WX Link Davis USB Vantage Pro AES          

1 Includes CPU, Monitor, Keyboard, Mouse, and Cabling 
2 Includes Aviation Data Base 

Hardware Components/Shop Supplies 
Item   Nomenclature/Description Manufacturer Part/Model Number Source QtyOrdered Received Site PCA Remarks 

1   Wireless Card Linksys WMP 54G CompUSA 11        
2   Audio Splitter Radio Shack 42-250 Radio Shack 10        
3   VHF Wide Band Antenna Radio Shack 20-043 Radio Shack 1        
4   Lightening Arrestor MFJ 270 AES 1        
5   PL-259 UHF Connectors Amphenol PL-259 Allied 6        
6   RF Cable Belden 8214 AES 500        
7   Yoke Kit Garmin GPS96 Sporty's 1        



8   WX Cable Emerson 510-306 Allied 1        
9   PL-259 Connector Emerson PL-259/RG 58 Allied 2        

10   Audio Extension Cable Radio Shack 42-2493 Radio Shack 1        
11   UHF/MCX Adapter Allied     1        
12   MCX Crimp Connector Milstek     1        
13   GPS External Antenna Gilsson GL0041   1        
14   Antenna Mast Radio Shack 10' Mast   2        
15   Combination Antenna Mount Rohn     2        
16   Landscape Blocks N/A     8        
17   Grounding Clamp       2        
18   Ground Wire       10        
19   2 Position Audio Select/Breakout 

Box (GPS/AR) 
LM     1        

20   USB Extender       1        
21   Monitor Cable (VR)       1        
22   Audio Cable (VR)       1        
23   Extension Cord (VR)       1        
24   10' Split Tubing Radio Shack 278-1638   1        
25   Airfoil GDJ, Inc. NACA 2415 Option 1        
26   Airfoil GDJ, Inc. NACA 0015 Option 1        
27   Airfoil GDJ, Inc. NACA 4415 Option 1        
28   Cleaning Kit GDJ, Inc.     1        
29   VS Speakers CA 3550   1        
30                    

Software 
Item   Nomenclature/Description Manufacturer Part/Model Number Source QtyOrdered Received Site PCA Remarks 

1   Microsoft Windows NT Server Microsoft     1        
2   NT Server Licenses Microsoft     10        
3   Microsoft Office  Microsoft     1        
4   Anti-Virus Software       10        
5   Aircraft Design Workshop Desktop Aeronautics   Desktop Aeronautics 9        

6   FliteMap (PC) - General Aviation 
Version 

Jeppeson     1        

7   RoboLab Lego     1        
8   Greatest Paper Airplanes Kitty Hawk S/W   LM 1MR S/W MR S/W     



9   X-Plane       1        
10   AI Curriculum LM PC Version LM 1MR S/W MR S/W     
11   Aerospace Careers LM   LM 9MR S/W MR S/W     
12   FoilSim NASA   LM 1MR S/W MR S/W     
13   GPS/AR Curriculum LM   LM 1MR S/W MR S/W     
14   RS Curriculum LM   LM 1MR S/W MR S/W     
15   WX Curriculum LM   LM 1MR S/W MR S/W     
16   WWW Curriculum LM   LM 1MR S/W MR S/W     
17   Introduction to Aeronautics LM   LM 9MR S/W MR S/W     
18   Air Traffic Control NASA   LM 1MR S/W MR S/W     
19   Wind Tunnel Introduction LM   LM 1MR S/W MR S/W     
20   Advanced GPS Curriculum LM   LM 1MR S/W MR S/W     
21   Biotech/Material Sci Curriculum  LM   LM 1MR S/W MR S/W     
22   Fluid Physics Curriculum LM   LM 1MR S/W MR S/W     
23   Living in Microgravity Curriculum LM   LM 1MR S/W MR S/W     
24   Microgravity Interactive LM   LM 1MR S/W MR S/W     
25   Robotics Curriculum LM   LM 1MR S/W MR S/W     
26   ISS Tour LM   LM 1MR S/W MR S/W     
27                    
28                     

Courseware 
Item   Nomenclature/Description Manufacturer Part/Model Number Source QtyOrdered Received Site PCA Remarks 

1   Robotics Kit       1        
2   Robotics Layout Board       1        
3   Tower Frequency Chart LM     1        
4   1:11,000,000  Satellite - North 

America, 28.5 X 31 
ERIM International     1        

5   1:250,000  Satellite - NE Ohio, 
25 X 30 

ERIM International     1        

6   1:100,000  Satellite - Cleveland, 
26 X 35 

ERIM International     1        

7   1:50,000  Satellite (40 km2, 25 
mi2) - Cleveland, 31 X 31 

ERIM International     1        

8   1:24,000  Aircraft  (9.1 km2, 5.7 
mi2) - Cleveland, 15 X 15 

ERIM International     1        

9   1:5,000  Aircraft  (3 km2, 2.25 
mi2) - Cleveland, 27 X 27 

ERIM International     1        

10   Mounting for Local Images TBD/Local Supplier     1        



11   Edge Protectors       1        
12   Magnifying Glass TBD/Local Supplier     1        
13   Ruler       1        
14   Ohio Map Rand McNally     1        
15   Copilot's Map LM     1        
16   Compass       1        
17   Beaufort Scale LM     1        
18   Styrofoam Airplanes       1        
19   Task Cards LM   LM Lot        
20   Clip Boards Staples     3        
21   Exploring Aeronautics Booklet       1        
22   Exploring Microgravity Booklet       1        
23   Pilot's Lag Sheets       lot         
24   Task Card Binders (9X7X1")       10        
25   Task Card Envelopes (9X7X1")       200        
26   Quality Paper (100 ct)       1        
27   Standard Paper (500 ct)       1        
28   CBT CDROM       1        
29   Managing AEL Manual       1        
30                     

Furniture 
Item   Nomenclature/Description Manufacturer Part/Model Number Source Qty Ordered Received Site PCA Remarks 

1   Floating Grid Custom Custom   1        
2   Lighting Tracks Juno Vector V8-Black   2        
3   Live end Feed Connector Juno V2038-Black   2        
4   T-Bar Attachement Clip Juno 2037F-Black   8        
5   Track Fixtures Juno T437-Red   6        
6   Track lighting bulbs GE 75W-PAR 30   8        
7   Display Stands       13        
8   Velcro                
9   Model 1   Yellow Peril   1        

10   Model 2   F-14   1        
11   Model 3   Shuttle   1        
12   Model 4   DC-8   1        
13   System Furniture Haworth Various   1        
14   Chairs   Included in Furniture   20        
15   Conference Table Workstyles     1        
16   Sit/Stand Station Tiffany 2500-Black Mayline 1        



17                    
18                    

    Work Station 1   Wind Tunnel                 
 1-001-1 Wind Tunnel GDJ, Inc. FloTek 360 GDJ Inc 1        
 1-002-1 Computer Monitor Dell E174FP Dell 1   (included w/computer) 
 1-003-1 Computer Dell Configuration 4 GDJ Inc 1   ( Included w/wind tunnel) 
 1-004-2 Acquisition System GDJ, Inc. FloTek 360 GDJ Inc 1   ( Included w/wind tunnel) 
 1-005-1 Sit/Stand Station Tiffany 2500-Black Mayline 1        
 1-006-1 Surge Protector Panamax SP8 CS business 2    
 1-007-3 Vertical Placard Staples vertical 8X10 Staples 1    
 1-007-1 Speakers Cyber Acoustics CA 2100 R Cyber Acoustics 1    
 1-009-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
 1-010-1 Y-Adapter Radio Shack 42-2570 Radio Shack 1    
 1-011-3 Clipboard Staples 121715Staples 1    
 1-012-3 Task Book w/inserts Officemax 5X7 White binder Officemax 1    
 1-013-2 WT software LM WT Software LM 1    
 1-014-1 Wireless Card Linksys WMP 54G CompUSA 1    

    
Work Station 2 Remote Sensing 

                
 2-001-1 Computer Dell GX620 Opti Config 1 Dell 1    
 2-002-1 Wireless Card Linksys WMP 54G CompUSA 1    
 2-003-3 Image set City Blue Image Set 1 City Blue 1    
 2-004-3 Imaging Mounting City Blue Job City Blue 1    
 2-005-3 Ruler Officemax 12" plastic Officemax 1    
 2-006-3 Magnifier Officemax 4" Square Officemax 1    
 2-007-3 Task Book w/inserts Officemax 5X7 White binder Officemax 1    
 2-008-3 Ohio Map Walmart Ohio Map Walmart 1    
 2-009-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
 2-010-1 Speakers Cyber Acoustics CA 2100 R Cyber Acoustics 1    
 2-011-1 Y-Adapter Radio Shack 42-2570 Radio Shack 1    
 2-012-1 Surge Protector Panamax SP8 CS business 1    
 2-013-2 RS Software LM RS Software LM 1    
 2-014-2 Office 2003 Microsoft Office2003 CS business 1    
 2-015-1 Monitor  Dell E174FP Dell 1   (included w/computer) 

    
Work Station 3 Aero Interactive 

                
 3-001-1 Computer Dell GX620 Opti Config 1 Dell 1    
  Monitor Dell E174FP Dell 1   (included w/computer) 



  Wireless Card Linksys WMP 54G CompUSA 1    
  Task Book w/inserts Officemax 5X7 White binder Officemax      
  Speakers Cyber Acoustics CA 2100 R Cyber Acoustics 1    
  Y-Adapter Radio Shack 42-2570 Radio Shack 1    
  Surge Protector Panamax SP8 CS business 1    
  Office 2003 Microsoft Office2003 CS business 1    
  AI Software LM AI Software LM 1    
  Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    

    
Work Station 4 Resource Center 

                
  Computer Dell GX620 Opti Config 1 Dell 1    
  Monitor Dell E174FP Dell 1   (included w/computer) 
  Wireless Card Linksys WMP 54G CompUSA 1    
  Task Book w/inserts Officemax 5X7 White binder Officemax 1    
  Y-Adapter Radio Shack 42-2570 Radio Shack 1    
  Surge Protector Panamax SP8 CS business 1    
  Speakers Cyber Acoustics CA-2100RR Cyber Acoustics 1    
  Office 2003 Microsoft Office2003 CS business 1    
  RC Software LM RC Software LM 1    
  DVD Set NASA Space: 1st 40 years CORE-JVS 1    
  Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
    Work Station 5 Foil Design                 
  Computer Dell GX620 Opti Config 1 Dell 1    
  Monitor Dell E174FP Dell 1   (included w/Computer) 
  Wireless Card Linksys WMP 54G CompUSA 1    
  Robotics Kit Lego Challenger set w/sftwre Pitsco 1    
  Task Book w/inserts Officemax 5X7 White binder Officemax 1    
  Speakers Cyber Acoustics CA 2100 R Cyber Acoustics 1    
  Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
  Y-Adapter Radio Shack 42-2570 Radio Shack 1    
  Office 2003 Microsoft Office2003 CS business 1    
  FD Software LM FD Software LM 1    
  Surge Protector Panamax SP8 CS business 1    
    Work Station 6 Vision Station                 
  Elumens Vision Station  Elumens VS1024 XL20 Elumens 1    
  Vision Station Projector Epson 530Elumens 1   (included w/vision station) 
  Joystick Logitech Extreme 3D CompUSA 1    
  Spare VS lamp Epson Vh10h10 Super Warehouse 1    



  USB Extender Belkin USB Extender-6' CompUSA 1    
  Computer Dell GX620 Opti Config 3 Dell 1    
  Monitor Dell E174FP Dell 1   (included w/computer) 
  Surge Protector Panamax SP8 CS business 1    
  AC Extension cord Home Depot 14 GA 6' Home Depot 1    
  Video Splitter Extron P/2 DA2XI Industrial Video 1    
  Audio Extension Cable Radio Shack 42-2493 Radio Shack 1    
  X-Plane X-plane Version 8 X-plane 1    
  Video Card ATI X700 PCI Express CompUSA 1    
  Speakers Cyber Acoustics CA-3550 Cyber Acoustics 1    
  Office 2003 Microsoft Office2003 CS business 1    
  Space Sim NASA Space Sim V-3 NASA 1    
  Convoluted Tubing Milestek 1 1/4" tubing Milestek 1    
    Work Station 7 Teacher                 
 7-001-1 Computer Dell GX620 Opti config2 Dell 1    
 7-002-1 Monitor Dell E174FP Dell 1   (included w/computer) 
 7-003-1 Wireless Router Linksys WRT 54G CompUSA 1    
 7-004-1 Power Extension cord Home Depot 12' 14GA Home Depot 1    
 7-005-1 Speakers Cyber Acoustics CA-2100R Cyber Acoustics 1    
 7-006-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 1    
 7-007-2 Server 2003 Microsoft Server 2003 CS business 1    
 7-008-2 Office 2003 Microsoft Office2003 CS business 1    
 7-009-2 AEL Installers LM AEL Installers lm 1    
 7-010-1 Surge Protector Panamax SP8 CS business 1    
 7-011-1 Laser Printer Konica 2400W Staples 1    
 7-012-3 Paper Staples LTR Paper Staples 1    
 7-013-1 USB Cable Belkin USB 6' cable CompUSA 1    
    Work Station 8 Aicraft Design                 
 8-001-1 Computer Dell GX620 Opti config1 Dell 1    
 8-002-1 Monitor Dell E174FP Dell 1   (Included w/computer) 
 8-003-1 Wireless Card Linksys WMP 54G CompUSA 1    
 8-004-1 Speakers Cyber Acoustics CA-2100R Cyber Acoustics 1    
 8-005-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
 8-006-1 Y-Adapter Radio Shack 42-2570 Radio Shack 1    
 8-007-2 Aircraft Design Workshop Desktop Aeronautics Desktop Aeronautics 9    
 8-008-1 Surge Protector Panamax SP8 CS business 1    
 8-009-2 Office 2003 Microsoft Office2003 CS business 1    
 8-010-2 Anti-Virus Software    1    



    
Workstation 9 GPS/Aircraft 
Radio                 

 9-001-1 Computer Dell GX620 Opti config 1 Dell 1    
 9-002-1 Monitor Dell E174FP Dell 1   (included w/computer) 
 9-003-1 Surge Protector Panamax SP8 CS business 1    
 9-022-1 Wireless Card Linksys WMP 54G CompUSA 1    
 9-004-1 Scanner Uniden Bearcat BC-898T AES 1    
 9-005-1 GPS Garmin GPS-96C Sporty's 1    
 9-006-1 Audio switch box LM AEL SB-3 LM 1    
 9-007-1 GPS Power Supply LM AEL PS-2 LM 1    
 9-008-1 GPS Antenna Gilsson Gl0041 GPS Warehouse 1    
 9-009-1 RF Cable Belden RG-8  8214 AES 500    
 9-010-1 Connector Amphenol PL-259 Allied 5    
 9-011-1  Adapter  Amphenol PL-258 Allied 2    
 9-012-1 Connector Milestek SMA crimp Milestek 1    
 9-013-1 Adapter  Milestek SMA-M/UHF-F Adapter Milestek 1    
 9-014-1 Antenna Mount Rohn   1    
 9-015-1 Antenna Mount Pad LM AEL-PAD-1 Home Depot 1    
 9-016-1 Lightning Arrestor MFJ 270AES 1    
 9-017-1 Speakers Cyber Acoustics CA-2100R Cyber Acoustics 1    
 9-018-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
 9-019-1 Antenna Radio Shack 20-043 Radio Shack 1    
 9-020-2 Office 2003 Microsoft Office2003 CS business 1    
 9-021-2 GPS Curriculum LM  LM 1    
    Workstation 10 Weather                 
 10-001-1 Computer Dell GX620 Opti config1 Dell 1    
 10-002-1 Monitor Dell E174FP Dell 1   (included w/computer) 
 10-014-1 Surge Protector Panamax SP8 CS business 1    
  Wireless Card Linksys WMP 54G CompUSA 1    
 10-003-1 Weather Station Davis Vantage Pro 2 AES 1    
 10-004-1 Weather Link Davis USB weather link AES 1    
 10-005-1 Weather Mount Rohn   1    
 10-006-1 Weather Mount Pad LM AEL-PAD-1 Home Depot 1    
 10-007-1 Weather Cable Belden Alpha 1604 Allied 1    
 10-008-1 Batteries Duracell  Alkaline C Staples 3    
 10-009-1 Mudular Cable Connectors Tyco 5-641337-3 Allied 2    
 10-010-2 Weatherlink Software Davis Version 5.4 AES 1   (included w/weatherlink) 
 10-011-1 Compass Coleman Coleman Lensatic Walmart 1    



 

 10-012-1 Clipboard Staples 121715Staples 1    
 10-013-3 Weather Curriculum LM Weather LM 1    
 10-014-1 Speakers Cyber Acoustics CA-2100R Cyber Acoustics 1    
 10-015-1 Headsets Cyber Acoustics ACM 500 Cyber Acoustics 2    
    Workstation 11 WWW                 
 11-001-1 Computer Dell GX620 Opti config 1 Dell 1    
 11-002-1 Monitor Dell E174FP Dell 1   (included w/computer) 
 11-003-1 Surge Protector Panamax SP8 CS business 1    
 11-004-3 WWW Curriculum LM WWW Curriculum LM 1    
 11-005-1 Wireless Card Linksys WMP 54G CompUSA 1    
    Workstation 12 Flight Planning                 
 12-001-1 Computer Dell GX620 Opti config 1 Dell 1    
 12-002-1 Monitor Dell E174FP dell 1   (included w/computer) 
 12-003-1 Wireless Card Linksys WMP 54G CompUSA 1    
 12-004-1 Surge Protector Panamax SP8 CS business 1    
 12-005-2 Flight Map Jeppeson Gen. Av. Version Jeppeson 1    
 12-006-3 Flight Planning Curriculum LM Flight Planning Curriculum LM 1    
    Microgravity Demonstrator   (OPTIONAL)             
 13-001-1 Drop Tower Assy. Dyna Drive AEL-DT-1 Dyna Drive 1    
 13-002-1 Computer Macintosh        




