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Executive Summary

The National Aeronautics and Space Administration’s (NASA) Office of Education recently launched
Summer of Innovation (Sol), a national multi-year pilot project which targets middle school students
who underperform, are underrepresented, and underserved in science, technology, engineering, and
math (STEM) fields. Sol seeks to develop students’ positive opinions of STEM activities and careers,
increase their knowledge of STEM fields and careers, and improve their performance in science and
math classes. During the pilot year, NASA awarded cooperative agreements to four Space Grant
Consortiums, funded ten NASA Centers, and made one External Sub-Award to provide intensive,
stimulating mathematics and science-based summer |earning experiences using NASA’ s education
content.

In April 2010, NASA’ s Office of Education contracted with Abt Associates Inc., and its
subcontractor, the Education Development Center Inc. (EDC), to conduct a hational, cross-site
formative evaluation of the Sol Pilot Project. Thisreport presents the results.

The evaluation addressed the following four questions:
1. What were the key characteristics of the Sol activitiesimplemented during the pilot?
2. What successes were encountered during the pilot? How might these successes be repeated?
3. What challenges were encountered during the pilot? How might these be avoided in the
future?
4. What are the pilot’simplications for the next phase of the Sol project and evaluation?

Three key data sources (reporting forms, “technical assistance” communications, and participant
surveys) were utilized to explore the different approaches that the sites used, understand the
challenges the sites faced, and devel op a sense of how these challenges could be avoided or overcome
in afuture implementation. The analysis generated a clear awareness of modifications that could be
made to improve the success of the activities and of a cross-site evaluation within the Sol context. It
also underscored the need for additional formative evaluation to support NASA' s efforts to define Sol
as a coherent model whose consistent implementation could be ensured, at which time it would be
appropriate to evaluate its efficacy. The disparate implementation of Sol across sites and existing
challenges with data collection, limited the ability to draw generalizations from the pilot evaluation,
however, important |essons were learned. Below are highlights from the report’ s recommendations.

Guidance for NASA's Office of Education:

o Ensurethat sites have sufficient time to plan for the implementation by making Sol awardsin
January

o Refinethe project’slogic model and ensure that sites are provided operationalized definitions
of the key elements so it is clear how to implement activities as NASA envisions

o Clarify expectations for the national evaluation in the solicitation

o Make funding contingent on full participation in the national evaluation

e Provide anational evaluation “kick-off” meeting where the sites' evaluation responsibilities
are discussed and al national evaluation materias are distributed

o Identify one NASA staff member who will be responsible for coordinating all evaluation,
monitoring, and assessment efforts to eliminate overlap and minimize burden to sites

Abt Associates Inc. 1



¢ Integrate forms so that sites are required to submit one set of reports and are not asked to
provide duplicate information
o Prioritize relevant outcomes and constructs of interest to shorten the surveys

Recommendations for the sites that implement Sol student activities:

o Initiate recruitment efforts no later than early spring (preferably in winter); starting the
process earlier will allow the sites to devel op relationships with key individualsin the
community who might facilitate recruitment

e Maximize outreach in schools with large populations of underrepresented students, for
example, by targeting schools with the desired proficiency rates and student demographics

o Usefamily events as opportunities to emphasize importance of STEM achievement with
parents so that they too can help promote student interest in STEM

o Usefield tripsto provide both “real world” exposureto STEM aswell as support the social
development of students

o Contact field trip venues several weeksin advance, providing them estimates of the total
number of students to ensure that they are available and can prepare for the students by
bringing on additional staff and other strategies

Recommendationsfor the sites that implement Sol educator activities:

o Initiate recruitment efforts no later than early spring (preferably in winter)

o Dedicate additional time for professional devel opment so that teachers better understand and
are more comfortable with the activities STEM content

e Consider engaging a NASA educator/expert to guide educatorsin selecting appropriate
NASA resources during the educator activities

e Provide sufficient training to staff to ensure they clearly understand the specific challenges of
working with adolescents and are prepared to address behavioral issues

Lessons learned to inform the future national evaluation of Sol:

e Initiate OMB clearance processin December

o Initiate communication between the national evaluation and the sitesin April so that the local
IRB approval processes can begin

¢ Integrate evaluation consent into participation consent forms so parents only need to sign one
set of forms

o Collect baseline surveys as part of the application and/or registration process; if too many
students apply, these surveys could be used as basdline data for a comparison group

o Request that sitesidentify a data collection coordinator who would be responsible for
ensuring that his/her site understands the eval uation requirements and administers the surveys
consistently; this key point person should be required to spend time in the field and be able to
connect nationa evaluators with location coordinators to ensure key implementation datais
collected

Abt Associates Inc. 2



Chapter 1. Overview of the Sol Pilot Project

“Make no mistake: Our futureis on the line. The nation that out-educates ustoday is going to
out-compete us tomorrow. To continue to cede our leadership in education is to cede our
position in the world.”*

When President Obama launched the “ Educate to Innovate” campaign in late 2009, he made
improving science, technology, engineering, and math (STEM) education a clear priority, calling on
the nation to respond with urgency. The National Aeronautics and Space Administration (NASA) did
just that by launching Summer of Innovation (Sol), amulti-year pilot project intended to engage large
numbers of middle school studentsin STEM. Through partnerships with educators and a variety of
organizations across the nation, Sol was designed to reach more than 100,000 middle school students
who underperform, are underrepresented and underserved, and engage them in intensive STEM
learning experiences to improve their achievement and, over the long term, bolster the future STEM
workforce.?

Introduction

In April 2010, NASA’ s Office of Education contracted with Abt Associates Inc., and its
subcontractor, the Education Development Center Inc. (EDC), to conduct a hational, cross-site
evaluation of the Sol Pilot Project, focusing on the following objectives:

1) Develop and/or identify data collection instruments to assess outcomes;

2) Provide technical assistance to Sol sites related to gathering outcome data from the Space
Grant Consortiums, the External Sub-Awardee, and a sub-set of NASA Center
Partnerships; and

3) Provide technical assistance to Sol sites related to project implementation reporting
requirements so that lessons learned could be identified.

This report begins with a brief overview of the Sol Pilot Project’s original vision and planned
implementation, drawing data from NASA press rel eases, meeting handouts, the cooperative
agreement notice, NASA’ s website, and conversations with NASA staff.

Vision for the Sol Pilot Project

Sol was designed to be an “innovative education program” that “inspires’ and “engages’ the nation’s
youth in NASA’s mission, and ultimately strengthens the country’ s future STEM workforce. By
harnessing the excitement that the Agency’ s mission generates, Sol would catalyze the expansion,
alignment, and strengthening of existing STEM learning networks to assure that all students could

January 6, 2010. Remarks by the President on the "Educate to Innovate" Campaign and Science Teaching
and Mentoring Awards. Retrieved on October 10, 2010, from http://www.whitehouse.gov/the-press-
office/remarks-presi dent-educate-innovate-campai gn-and-sci ence-teaching-and-mentoring-awar .

2 sol Planning Meeting Handout, April 2010, p. 4.
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participate in summer learning experiences that increase the likelihood of their academic and lifelong
success. ® The Sol activities would complement the school year curricula and counter the potential
loss of academic skills (and corresponding risk of academic decline) that occur over summer months.

For the pilot year, Sol focused on competitively awarding cooperative agreements to afew Space
Grant Consortiums that would receive support from NASA and non-NASA partnerships.* NASA’s
Office of Education singled out the Space Grants as uniquely qualified to implement the pilot because
of their “well-established state-based networks, strong STEM workforce development expertise, in-
depth knowledge of and history of working in support of NASA’s missions, and significant
connections to formal and informal education providers.”> Funded Space Grants awardees would use
interactive in-person programs, including camps, Saturday programs or other events, as well as online
activities, to engage participantsin intensive NASA and STEM-focused experiences during the
“opportune time” of summer and beyond.

The project’ s specific goals were to provide summer and ongoing intensive and interactive STEM
education experiences to underrepresented, underserved, and underperforming middle school students
(especialy girls, minority, and low-income students), which would accelerate their learning and
improve their STEM skills and knowledge. The activities themselves would center on NASA-themed
topics such as space exploration, aeronautics, space science, earth science, and microgravity, and
would be aligned with district and/or state standards. They would strategically use pre-existing NASA
content and resources, while incorporating the non-NASA content needed to achieve success. ® NASA
identified that the Sol’ s key outcomes for students as. 1) fostering positive opinions and interest in
STEM education, fields, and careers; 2) increasing knowledge of STEM fields and careers; and 3)
improving STEM academic achievement such as gradesin STEM-related classes and scores on state
science and math achievement tests.”

Furthermore, NASA wanted Sol to develop “acommunity of STEM education stakeholders’ that
would “sustain engagement and accel erate student achievement.”® Part of this community would be
the educators leading the studentsin the summer activities. Sol would provide these educators with
professional development and training, to ensure the delivery of a strong summer experience while
improving the pedagogical skills that these educators would bring back to their classrooms. These
activities were to produce the following educator outcomes: increased STEM content knowledge,

3 About the Summer of Innovation Pilot. Retrieved on October 26, 2010, from
http://www.nasa.gov/offices/educati on/programs/nati onal /summer/about/i ndex. html

* NASA Office of Education (March 2010). Statement of Work: Technical Assistance for the Summer of
Innovation Cross-Consortium Evaluation.

>  FY 2010 Cooperative Agreement Notice (CAN) for the National Needs Grant: Summer of Innovation Pilot
(announcement NNH10ZNEQO4C, January 27, 2010, p.9).

®  FY 2010 Cooperative Agreement Notice (CAN) for the National Needs Grant: Summer of Innovation Pilot
(announcement NNH10ZNEQO4C, January 27, 2010, p.13).

" NASA Office of Education (March 2010). Statement of Work: Technical Assistance for the Summer of
Innovation Cross-Consortium Evaluation.

8 About the Summer of Innovation Pilot. Retrieved on October 26, 2010, from
http://www.nasa.gov/offices/educati on/programs/nati onal /summer/about/i ndex. html
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improved STEM teaching skills, and an understanding of how to incorporate NASA content and
education materials into their teaching practice.’ The awardees efforts would be evaluated in terms
of their reach and performance using both local and national evaluators.

FY 2010 Sol Pilot Implementation

Pilot programs are typically small scale so that they can be flexible enough to incorporate rapid
changes to address unexpected challenges that inevitably arise during the early stages of
implementation and so that their staff can more easily continue to devel op the models. However, the
scale of the Sol expanded prior to implementation, as the Agency recognized the project’s potential
for offering summer STEM activities where few are available, and asits visibility - both internally at
NASA and externally with the Obama Administration — heightened: in spring 2010, NASA increased
Sol’ s emphasis on partnerships to fund strategic collaborations amongst federal agencies, academic
and informal organizations, nonprofits and industry to “ensure that the learning experiences are
available to all students.”*® Consequently, in addition to the Space Grant Consortiums, NASA named
up to four other potential Sol mechanisms, including: 1) NASA Center Partnerships; 2) Federal
Partnerships; 3) External Sub-Awards; and 4) an open call for entities interested in incorporating
NASA content into existing non-NASA summer learning experiences.™

In all, NASA funded ten NASA Centers (April 2010), awarded cooperative agreements to four Space
Grant Consortiums (Idaho, Massachusetts, New Mexico, and Wyoming) (May - June 2010), and
provided one External Sub-Award to Paragon TEC (July 2010). Collectively, these efforts became the
Sol pilot of 2010. No federal partnerships were funded.

All awardees were expected to solicit the involvement, participation, and/or contributions of arange
of entities with relevant experience and ability to accomplish the goals of the Sol pilot project.”? Both
the Space Grant and Sub-Award sites were expected to meet the following requirements: 1) provide
professional development and training opportunities for educators who would lead students through
the Sol summer learning activities; 2) implement an intensive and interactive middle school education
experience; 3) strategically infuse NASA content and educational resource materiasinto the
activities; 4) develop acommunity of STEM education stakeholders; and 5) perform assessments of
the effectiveness of the interventions.™ Collectively, these sitesimplemented more than 85 activities
across ten states.

®  FY 2010 Cooperative Agreement Notice (CAN) for the National Needs Grant: Summer of Innovation Pilot
(announcement NNH10ZNEQO4C, January 27, 2010, p.11).

10 About the Summer of Innovation Pilot. Retrieved on October 26, 2010, from
http://www.nasa.gov/offices/educati on/programs/nati onal /summer/about/i ndex.html

1 3ol Planning Meeting Handout, April 2010, p. 4.

12 FY 2010 Cooperative Agreement Notice (CAN) for the National Needs Grant: Summer of Innovation Pilot
(announcement NNH10ZNEQO4C, January 27, 2010, p.14).

3 FY 2010 Cooperative Agreement Notice (CAN) for the National Needs Grant: Summer of Innovation Pilot
(announcement NNH10ZNEQO4C, January 27, 2010, p.12).
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The expectations for the NASA Centers were different, reflecting the fact that they had fewer
resources and were operating under tighter time constraints; Centers were not required to provide
professional development activities nor did they necessarily need to provide follow-on activities
during the academic school year. Instead, NASA provided more explicit guidance on the number of
programming hours that student activities should provide — a minimum of 40 total contact hours, 30
STEM content hours, and 7.5 NASA content hours. Under these guidelines, the NASA Centers
formed about 135 partnerships with youth and community organizations, federal agencies, industries,
nonprofits, churches, institutions of higher education, and elementary and secondary schools, to
provide more than 150 activities nationwide.

Furthermore, NASA maintained an open call for entities interested in incorporating NASA content
into their existing non-NASA summer learning experiences during summer 2010. Although no
funding was provided to the open call participants, they could access grade-appropriate NASA
products and associated online professional development training on selected products.™

Organization of the Report

The organization of the subsequent chapters of this report is as follows. Chapter Two provides a
description of the pilot evaluation’s purpose and approach. Chapter Three describes the program
models and activitiesimplemented in the Sol pilot. Chapter Four presents the survey data collected
from the NASA Center Partnerships. Chapters Five and Six discussthe sites' successes and
implementation challenges. Chapter Seven focuses on the lessons learned by the pilot’ s national
evaluation. Chapter Eight concludes with recommendations highlighting the key lessons learned and
promising practices acquired during the pilot period.

Definition of Key Terms
Below we define the following terms used throughout the report:

e S0l sites: the eleven entities included in the national evaluation (e.g., Massachusetts Space
Grant Consortium or Camp KSC) that entered into agreement with NASA to implement Sol.

e Sol activities: theindividual program models at the Sol sites (e.g., DaVinci Divas, aone-
week camp for focusing on the seven principles of Da Vinci, implemented by the
M assachusetts Space Grant Consortium). Note: only six of the more than 150 NASA Center
partnership activities are included in the national evaluation of the pilot.

e Sol locations: the individual places where the Sol activities were implemented (e.g.,
Wyoming Space Grant Consortium’s Casper site). Note: because some activities occurred
only in one location, an activity and location may be one and the same in some instances.

4" 3ol Planning Meeting Handout, April 2010, p. 4.
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Chapter 2. Sol Pilot National Evaluation

The Sol pilot project involved a combination of evaluation and assessment activities, including the
cross-site national evaluation, benchmarking and “lessons learned” assessments, and NASA
monitoring activities for Government Performance and Results Act (GPRA) reporting. All of these
activities occurred during the pilot period. Furthermore, the Space Grant and the Sub-Award sites
conducted local evaluations. These efforts were intended to inform the sites’ and NASA’ s planning
and management of subsequent Sol implementations while enabling NASA to meet its reporting
obligations to the Office of Management and Budget (OMB). The national evaluation differed from
the other Sol assessment and monitoring activitiesin that it examined data collected from across the
11 sites and paid special attention to the challenges encountered in evaluating the project.

Objectives for the Sol Pilot National Evaluation

The national evaluation was initialy limited to examining teacher and student outcomes across the
four awarded Space Grant sites and supporting sites local evaluation efforts. However, as plans for
Sol expanded in the spring, so did the national evaluation’s scope to involve the Sub-Award and
selected NASA Center Partnerships. During the pilot year, the national evaluation included Sol
activities across 11 states (FL, ID, IL, LA, MA, MT, NM, OH, TX, UT, and WY), involving 6,734
students and 543 educators. Specificaly, 11 sites participated in the national evaluation: all Space
Grant activities, a subset of all 150 NASA Center Partnership activities, and a subset of the Sub-
Award’ s 75 activities that were implemented across 10 cities (Chicago, IL; Los Angeles, CA;
Orlando, FL; Detroit, MI; Cleveland, OH; Columbus, OH; Dayton, OH; Toledo, OH; Y oungstown,
OH; and Sharon, PA; Exhibit 1). It focused on six NASA Partnerships selected to provide avariety of
approaches and models as exampl es of these efforts. It also concentrated on the Sub-Award’s
implementation in Chicago, its self-identified model city.

Exhibit 1. National Evaluation Sites

Number of Activities

Site Name Students?® Educators Student Educator
All National Evaluation Sites 6,734 543 41 16
Idaho Space Grant 270 135 2 2
Massachusetts Space Grant 742 127 7 5
New Mexico Space Grant 2,799 135 1 1
Wyoming Space Grant 595 39 1 1
Paragon TEC (Chicago only) 1,525 67 31 activities (counts for
student or educator not clear)
Camp KSC 265 0 1 0
GEAR Up Explorer | 54 0 1 0
Miami-Dade 97 8 1 1
Galena Park 174 10 1 1
Chicago Parks 128 0 3 0

& These are the counts of students who started the summer activities, which may be different than the number who
completed them.

Sources: Site reports and the national evaluation reporting forms.
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As Sol plans for summer 2010 devel oped, it became clear that there was not a single program model
across the grantees, but rather, sites were planning to use considerably different activities that varied
both in intensity and duration. The short amount of time available for planning also resulted in less
centralized planning and coordination to ensure greater consistency across sites. Taken together, these
factors indicated that an impact evaluation of Sol would be premature, even though NASA was eager
to measure Sol’s effects. Instead, the program was well-situated to benefit from aformative
evaluation focusing on implementation.

Accordingly, the national eval uation refocused on four key objectives: to describe how the Sol pilot
activities were implemented, discern lessons learned, identify promising practices to inform Sol
planning, and generate hypotheses to be examined in future eval uation phases.

Our key evaluation questions were:

1. What were the key characteristics of the Sol activitiesimplemented during the pilot?

2. What successes were encountered during the pilot? How might these successes be repeated?

3. What challenges were encountered during the pilot? How might these be avoided in the
future?

4. What are the pilot’simplications for the next phase of the Sol project and evaluation?

Design of the Sol Pilot National Evaluation

We used a process eval uative approach to explore the different activities implemented as part of the
Sol pilot, aswell asto identify the successes achieved and challenges encountered. Three key data
sources were used: reporting forms, “technical assistance” communications, and participant surveys.
Each is described below.

National Evaluation’s Reporting Forms

We created two reporting forms to collect consistent implementation data from the sites: a planning
and an implementation form (Appendices A and B, respectively). Sites provided information on the
key program elements emphasized in Sol discussions and materials, including participant grade
levels, content of student activities and professional development opportunities, the NASA content
used, and the planned follow-on activities including both the programmatic and eval uation (tracking)
efforts. They also provided information about operational elements, such asthe total contact hours,
attendance, participant attrition, staff, and funding. The data e ements included on these forms were
purposively limited as we planned to solicit details in subsequent telephone conversations to be held
after the activities ended.

The Planning Reporting Form was designed to be completed before implementation to provide a
“baseline” for the pilot; sites implementing multiple activities were to compl ete this form for each
activity. In practice, however, many Sol activities had already started by the time the forms were
available. Consequently, we pre-populated these forms using program documents, such as proposals,
which were created prior to implementation. Local evaluators or Sol points of contact then reviewed
the Planning Reporting Forms, filling in missing data based on their intentions prior to actual
implementation.

Abt Associates Inc. 8



Sites completed the Implementation Report Forms for each activity’ s location once summer activities
concluded. These forms typicaly could not befilled out by the local evaluator or the NASA point of
contact as these individuals were not usually onsite with the activities. Instead, in most cases the local
evaluator or NASA point of contact sent the form to the site’ slocal coordinators; the sites returned
them to their local evaluators who then submitted them to the national evaluation team.

Towards the end of the summer, NASA asked the sites to complete its Office of Education
Performance Measurement (OEPM) activity forms for the agency’ s GPRA reporting regquirements.
Because the OEPM activity and Implementation Reporting Forms were similar, the two were
combined, with NASA’ s permission, to reduce sites' reporting burden. Accordingly, not al sites
completed free-standing implementation forms but instead submitted combined forms.

National Evaluation’s “Technical Assistance” Calls

The national evaluation team provided technical assistanceto local evaluators (at the Space Grant
Consortium and the Sub-Award sites) and program administrators or NASA points of contact (at the
NASA Center Partnership sites) to facilitate participation in the national evaluation. Through regular
phone calls and emails, we supported the sites’ administration of the national evaluation’s surveys
and completion of the reporting forms. During these calls, the sites discussed their summer activities,
challenges they had encountered, and the successes achieved. (See Appendix C for the technical
assistance agenda.) These interactions produced information about the summer activities and how
they were implemented, and also provided insight into the feasibility, appropriateness, and potential
challenges involved in conducting a future impact eval uation of Sol.

As soon as it was feasible after the summer activities concluded, members of the Abt-EDC team
conducted a Post-Implementation Debrief with the sites. Sites reflected on the summer’ s experience,
overall and then in terms of specific areas including recruitment, retention, activities (planned vs.
actual), plansfor follow-up activities, partnerships, staffing and management issues, NASA
resources/content used, funding, and budgeting. Topics covered in this conversation included the
challenges sites encountered, the successes they achieved, and their recommendations for future SOI
implementations. (See Appendix D for the post-implementation debrief protocol.)

National Evaluation’s Participant Surveys

We designed two sets of baseline and follow-up surveys, one for students and one for educators, to
measure outcomes of the pilot Sol summer activities and to test for promising practices (see
Appendices E —H; justifications for the items are included in Appendices | and J). Experts reviewed
the student and educator instruments for content validity and clarity and NASA’s Office of Education
(OE) staff reviewed them for fit with Sol objectives.

Student Surveys

Student surveys focused on key outcomes that were (1) central to Sol’ s vision and (2) applicable
across al sites. Our survey development process was informed by reviews of relevant literature
(including existing instruments) and NASA review and approval; the highest priority was to identify
instruments with strong evidence of validity and reliability that could assess a wide range of student
affective outcomes, as well as instruments that could be used among students of varying reading
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abilities and across a diversity of settings. Because of the substantial variation in content across the
Sol activities, we did not identify measures for content knowledge; assessments of these measures
were deferred to the sites.

Measures of student interest and self-confidence in science with established psychometric properties
(i.e., those whose validity and reliability had been established among similar students) were found
and easily modified to also measure students' self-confidence in math. Specifically, two student
instruments meeting these requirements were identified: Modified Attitudes Towards Science
Inventory (MATS)™ and Test of Science Related Attitudes (TOSRA)™. We selected items from these
instruments, adjusting wording for reading-level considerations (as necessary) to produce student
surveys measuring four constructs: student self-confidence in science, student self-confidencein
math, student career interest in STEM, and student leisure interest in STEM. Items asked respondents
to indicate their agreement with statements on a Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). For example, the surveys asked students the extent to which they agreed/disagreed
with statementslike “| do not do very well in science” and “ A job as a scientist would be interesting.”
The same items were included on both the baseline and follow-up surveys to allow for measurements
of change occurring between the start and end of the summer activities. We purposively omitted
similar scales for technology and engineering, both because the distinctions between those fields and
broader science fields may not be readily apparent to middle school ers, and because we were
concerned about the survey’ s length.

Educator Surveys

We focused the educator surveys on outcomes rel ated to teacher practices relevant to middle school
classroom instruction, using a similar process informed by relevant literature and regular NASA
review. We found two instruments: Science Teacher Efficacy Believe Instrument (STEBI)" and
Horizon National Survey of Science and Math Education®® and selected items related to five
constructs. personal science teaching efficacy; science teaching outcome expectancy (i.e., the extent
to which teachers believe that certain behaviors lead to improved student outcomes); use of traditional
teaching practices; use of strategies to develop students’ abilities to communicate ideas; and the use
of laboratory activities. Aswith the student surveys, the educator instruments asked respondents to
indicate on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) the extent to which
they agreed/disagreed with statements such as, “1 am continually finding better ways to teach” and
“Even when | try very hard, | don't teach science/math well.” Again, the same items were included on
both the baseline and follow-up surveys to assess whether any changes occurred as the activities were
implemented.

5 Weinburgh, M..H., & Steele, D. (2000). The Modified Attitudes Toward Science Inventory: Developing an
instrument to be used with fifth grade urban students. Journal of Women and Minoritiesin Science and
Engineering 6, 87-94.

1* Fraser, B.J. (1981). Test of Science Related Attitudes (TOSRA).
http://ret.fsu.edu/Files’Tools' TOSRA 2.doc, accessed on 8/12/2010.

" Riggs, I., & Knochs, L. (1990). Towards the development of an elementary teacher’s science teaching

efficacy belief instrument. Science Education 74, 625-637.

8 Weiss, I.R., Banilower, E.R., McMahon, K.C., & Smith, P.S. (2001). Report on the 2000 National Survey
of Science and Math Education. Horizon Research, Inc. www.horizon-research.com.
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Sol Pilot National Evaluation’s Data Collection

National Evaluation Forms Compliance Rates

Of the 239 student and educator locations, 145 (61%) across the 11 sites submitted implementation
reporting forms.™ The NASA Center Partnerships and the Idaho Space Grant Consortium submitted
forms from all locations, and Wyoming Space Grant Consortium submitted data from 91 percent of
its locations. Two sites —those with the greatest number of locations —submitted implementation data
from fewer sites: 65 percent of Paragon TEC's 31 Chicago locations and 46 percent of New Mexico
Space Grant Consortium’s 136 locations did not submit implementation reporting forms. Exhibit 2
summarizes the data available from each site.

Exhibit 2. Summary of Data for the National Evaluation Across Sites

Total
Locations Locations Student Educators
(student and Locations Submitting Surveys Surveys

Participated teacher in National Implementation (Response (Response
Site Name in TA Calls activities) Evaluation Forms (%) Rate %) Rate %)
Idaho Space yes 12 12 12 (100) Baseline & Baseline &
Grant follow-up (16)  follow-up(78)
Massachusetts yes 33 33 23 (70) Follow-up (30) Follow-up(36)
Space Grant
New Mexico yes 136 136 73 (54) Baseline & Baseline (95)"
Space Grant follow-up (46)"
Wyoming Space yes 11 11 10 (91) Baseline & Baseline &
Grant follow-up (92)  follow-up (22)
Paragon TEC yes 10 cities 31(in1 11 (35) NA NA

cit
Camp KSC yes 8 3y) 3 (100) Baseline & NA
follow-up (91)

GEAR Up yes 4 1 1 (100) Baseline & NA
Explorer | follow-up (2)
Miami-Dade yes 4 4 4 (100) Follow-up (80) Follow-up (40)
Galena Park yes 2 2 2 (100) Follow-up (64) Follow-up (73)
Chicago Parks yes 5 3 3 (100) None NA
Cincinnati GEAR yes 3 3 3 (100) Follow-up (24) Follow-up (100)
uUpP

" Because parental consent was not obtained for the national evaluators to access individual level data, New Mexico shared
the survey resultsin aggregate form only.

Sources: Technical assistance cals, planning and implementation reporting forms.

Survey Administration

The study’ s data collection procedures were reviewed by Abt’s Institutional Review Board (IRB) to
ensure that al data collection activities met standards for obtaining consent. Some specific Sol sites
also required the study to obtain local approvals before collecting any survey data. These processes
generally entailed distribution of study fact sheets (with contact information for study staff) and

consent formsin advance. The study also received OMB clearance in mid July, well after many Sol

¥ Four Idaho Space Grant Consortium locations are excluded from our analyses of the implementation data;

three will be implementing their programsin fall 2010 and one was missing almost all data.
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sites had begun activities. As aresult, most sites were only able to administer follow-up surveys
rather than the intended baseline plus follow-up surveys.

The survey responses for the participating NASA Center Partnerships and the Space Grant
Consortiums, except for New Mexico, are availablein electronic form; accordingly, this report
discusses surveys administered at these sites. Challenges with data collection resulted in completed
surveys from 43 percent of the national evaluation’s students and 45 percent of educators.

Analytic Approach

Qualitative Data Analysis

We uploaded the notes from our calls, the planning and reporting forms, as well as any additional
project materialsinto NVivo, a qualitative analysis software program that facilitates the search and
retrieval of qualitative data. All documents were coded based on the program’ s elements and issues of
critical interest to NASA. See Appendix K for the coding scheme. The content of text associated with
agiven code was carefully reviewed to produce concise descriptions of the various activities as well
as distill lessons learned and promising practices.

Quantitative Data Analysis

Our quantitative analysis used data extracted from the national evaluation’s implementation reporting
forms and surveys from the NASA Center Partnerships and three of the four Space Grant
Consortiums. We calcul ated values for the overarching student and educator constructs by averaging
responses to individual items related to the measure, given that a minimum threshold of the items had
non-missing data. We examined cross-tabulations, percentages, means, and ranges. We examined the
data across all sites as well as within a site-type (e.g., all Space Grant Consortiums), and by site (e.g.,
Cincinnati GEAR UP) where feasible.

Limitations to the Pilot Evaluation’s Approach

The simultaneous launch of the Sol Project and the national evaluation led to some challenges for the
study, due primarily to issues with timing. The study was not able to collect baseline data, and in
many cases, programs began implementing activities as the design for those same activities were still
being finalized. Consequently, the study neither has baseline data with which to compare end-of-pil ot
data nor data on fully-implemented programs. Further, the proportion of sites with completed
baseline and follow-up surveys that we could analyze is small (i.e., the data from the NASA Center
Partnerships constitute 5 and 6 percent, respectively, of the students and educators served), which
means that we cannot have confidence that the responses received are representative of the larger
populations of students and educators who participated. Another challenge is that the study team
relied upon intermediaries to provide information and help with data collection activities. In light of
these issues, the evaluation —of necessity—has focused on understanding the approaches sites used,
the challenges sites faced, and how the issues experienced during the 2010 pilot year could be
avoided or overcome in the future.
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Chapter 3. Sol Pilot Activities

Between May and August 2010, and most frequently in July 2010, the Sol evaluation sites provided a
variety of STEM-focused learning experiences for educators and students. In total, they offered 50
student and 15 educator activities. Programs goals were comparable, yet their funding, structure,
program models, as well asthe strategies used to manage them, varied significantly acrossthe 11
sites. We describe these variations, as well asthe similarities, in this chapter.

The descriptions and statistics we present herein are based on the implementation and planning forms,
and our conversations with sites. For our analyses across locations, we weighted each site according
to its average popul ation size so that larger sites receive more weight, as the site mean islikely to be a
better estimate than the overall Sol population mean.

Note that many of the analyses exclude Paragon TEC, a Sub-Award site, which did not provide
planning forms and submitted OEPM activity forms for 10 of its 31 Chicago locations. It also
declined to answer specific questions about its models, due to concerns about protecting its
intellectual property. This site served nearly one-quarter (22%) of the Sol participants within the
national evaluation.

Sites’ Goals & Objectives

Exhibit 3 provides an overview of the student and educator activities that were offered within each
site included in the evaluation. Most sites sought to engage a diversity of studentsin STEM activities
and NASA’s mission. All aimed to increase students STEM understanding and comfort with the
topics, encouraging them to pursue further STEM studies and increase their awareness and interest in
STEM careers. One Space Grant Consortium reported, “[Our goa s and objectives are] to show [the
students] that learning STEM can be really engaging, interesting, and useful ...and to retain girls
interest in these fields. To make them see that engineering is ‘ modern day magic’ and that they are on
atrgjectory of young people doing amazing science and engineering projects.” Some activities also
intended to build students' communication, team-work, and leadership skills as well as their research
and lab-safety practices.

The genera goal of the educator activities wasto develop their STEM-related pedagogical skills that
they would bring back to the classroom to improve their STEM instruction. However, sites had varied
objectives. Ninety-one percent of locations with professional development activities were designed to
engage the instructors who would lead their summer activities, as aresult, around half of the
participating teachers led instruction during the student summer activities.
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Exhibit 3. Activities at Sites Participating in the Sol National Evaluation

Site Name  Student Activities Educator Activities

Idaho Space Three traveling teams comprised of university  Provided four-day professional development

Grant faculty and undergraduate / graduate training to educators at locations across three
students brought a one-week camp to remote  states — ID, MT, and UT; university faculty
locations on Tribal reservations and areas and NASA's AESP (Aerospace Education
that have a large migrant, Hispanic Service Project) staff provided hands-on
population spread across 3 states — ID, MT, examples of how NASA educational materials
and UT. Camps addressed scientific and can be used in the classroom
engineering topics through rocketry,
cosmology, robotics, and Earth science

Massachu- Implemented seven activities across the state  Offered six educator activities; one project

setts Space
Grant

New Mexico
Space Grant

Wyoming
Space Grant

Paragon
TEC

Camp KSC

in partnership with organizations such as
Girls, Inc. of Worcester and the Christa
McAuliffe Center at Framingham State
University; each activity engaged students in
1 to 4 week camps that focused on a variety
of topics including robotics, engineering
design, and aeronautics

Held 135 summer camps across NM during
which students participated in several
experiments related to rocketry and
engineering and worked as a team to design
a science experiment; 20 teams were
selected as having the “best” experiment
design will build their experiment in the fall
2011 for the Spaceport America launch in
April 2011

Implemented 10, 4-week wind energy
summer camps to middle school students
across WY; provided opportunities for
relevant learning and practical applications of
the lessons through interactive hands-on
experiences about energy and climate
science

Provided 65 student activities across 10 cities
that provided summer learning experiences
using thematic units such as rocketry,
meteorology, aviation, and robotics were
delivered to students in a series of one-to
four-week sessions

Provided fully paid scholarships for
underserved/ underrepresented/
underperforming students to participate in
Camp KSC, which infused NASA content into
eight one-week programs implemented over
the summer; student activities included the
BEST (Beginning Engineering, Science, and
Technology) curriculum, launch and landing
simulations, multi-axis trainer, Micro-G wall,
and field trips to Kennedy Space Center

Abt Associates Inc.

developed a middle school classroom
instructor development program which will be
used in Boston Public Schools (fall 2010)
while five focused on preparing educators for
implementing the summer activities

Provided a one-week professional
development training for educators, during
which teachers were engaged in hands-on
activities and discussions about the
curriculum and standards to be implemented
during the student camps. All teachers were
provided supplies and a manual for leading
the student program.

Held a 4-day intensive workshop for
educators to provide training on NASA
materials and camp logistics

Provided professional development activities
to teachers in one- to three-day sessions of
training in NASA thematic units prior to the
student activities, and then delivered the units
to the Sol students in the camps; professional
development also prepared teachers for
infusing NASA content into their classroom
teaching

None
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Exhibit 3. Activities at Sites Participating in the Sol National Evaluation

Site Name

Student Activities

Educator Activities

GEAR Up
Explorer |

Miami-Dade

Galena Park

Chicago
Parks

Cincinnati
GEAR UP

Implemented four week-long sessions during
the summer at Louisiana Tech to strengthen
students’ math and science skills and
promote leadership development; activities
included leadership training, multimedia
activities, science classes, and afternoon
tutoring

Provided one week summer camp experience
utilizing the Cosmic Connection to the
Universe and Robots thematic units; also
exposed students to STEM professionals to
help increase awareness about possible
STEM career opportunities

Provided students with seven days of
summer camp during which they focused on
aeronautics, engineering design, space
science, and robotics; students participated in
experiments including the parachute activity
with an egg, wind tunnel simulations, and
building a wood glider

Implemented three separate activities, one
focusing on space exploration, one using
NASA'’s Imagine Mars curriculum; and one in
robotics

Offered two-week summer camp that infused
aeronautics and life content with NASA
content to provide innovative experiments
and hands-on activities to engage students in
STEM

None

Provided teachers training using NASA
content so they could implement the student
activities

Provided teachers training using NASA
content so they could implement the student
activities

None

Provided teachers training using NASA
content so they could implement the student
activities

Sources: Technical assistance calls, planning and implementation reporting forms, and NASA staff.

Sol Pilot Funding

Excluding the Sub-Award’ s programs in Chicago, the nationa evaluation sites received atota of
$5,431,050 in Sol funding. On average, this represents $955 per participant (both students and
educators),” however, the amount available at each site varied widely, ranging from $0 to $2,143, as
illustrated in Exhibit 4. Space Grant Consortium sites received more than ten times more NASA
funding per participant ($1,103) than the NASA Center Partnerships ($107 per participant) and more
than three times as much as the Sub-Award (on average, $459 per participant). ! The amounts
indicated per participant at the NASA Center Partnerships underestimate the total amount of NASA
funding for these activities as these figures do not include the salaries of the NASA employees who
were involved in the management of the activities to avarious extent; this information was not
availableto the evaluators.

20

Funding per participant was calculated by dividing the total number of students and educators participating

at asite by itstotal Sol funding. The funding amounts for the NASA Center partnerships do not include the
salaries of the NASA staff who were involved and consequently, underestimate the true expenditure per

participant.

21

Paragon TEC did not provide the amount of funding at its Chicago locations; instead, we estimated the

site’s per participant funding by dividing itstotal funding ($2 million) by the total participants across the
ten cities (4,359 participants).
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Most of the sites (8 of 11) also received funding from additional sources, typically from partnering
organizations. It seems that the NASA Center Partnerships relied on their partners for funding more
than the other sites; two of the selected NASA Center Partnerships reported not receiving any Sol
funding and one reported only nominal funding.

Exhibit 4. Level of Sol Funding Across Sites
Students  Educators Total Funding

Sol $ per Participant

Site Name Reached Reached (%$1,000s)

Idaho Space Grant 270 135 $868 $2,143
Massachusetts Space Grant 742 127 $1,524 $1,754
New Mexico Space Grant 2,799 135 $1,999 $681
Wyoming Space Grant 595 39 $950 $1,498
Paragon TEC all locations® 4,071 288 $2,000 $459
Camp KSC” 265 0 $70 $264
GEAR Up Explorer I° 54 0 $0.25 $5
Miami-Dade” 97 8 $19 $181
Galena Park” 174 10 $0 $0
Chicago Parks” 128 0 $0 $0
Cincinnati GEAR UP® 85 22 $0.80 $7

& Because we did not know how much fundi ng was allocated to Paragon’s Chicago implementation, we used the total
funding it received and the total number of participants to calculate the $ per participant. The Chicago location served
1,525 students and 67 educators.

® The fundi ng amounts for the NASA Center Partnerships do not include the salaries of the NASA employees who were
involved in managing and/or implementing the activities. As such, the figure underestimates of the true cost to NASA.

Sources: Technical assistance calls, planning and implementation reporting forms, and NASA staff.

Management of Sol Activities

Sites managed their activitiesin avariety of ways, including how they structured themselves, the
roles fulfilled by their partners, and their staffing strategies. Furthermore, while their recruitment
efforts were similar across activities, the participants differed as well.

Structure of Pilot Activities

Asindicated in Exhibit 5, the number of program activities and implementation sites varied widely.
While the Sub-Award (Paragon TEC) reported using 31 activities in Chicago, most sites provided
only one student and one educator activity. In addition, all but three sites also provided educator
activities. The number of activity locations a so differed across sites, with five sites having more than
10 locations and five having three or fewer.

Duration of the activities aso varied. The student activities ranged from alittle less than one week to
amaximum of five weeks, with an average of three weeks. The student activities at the Space Grant
Consortiums lasted the longest on average (3.5 weeks), followed by the Sub-Award activities
(average of almost 2 weeks), and the NASA Center Partnerships (1.5 weeks). Most locations provided
an average of 30 total contact hours, with a minimum of 12 and a maximum of 40 hours. The
educator activities spanned from 1 to 15 days, typicaly lasting 3 to 5 days. Massachusetts Space
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Grant Consortium locations were unique in their approach to professional development, as they

provided educators three times more training days (14 to 15 days) than the average site.

Student activities generally ran continuously, although only some educator activities did so. Some
offered follow-on educator activities after their student activities had ended while others provided

professional development on aweekly or monthly basis.

Exhibit 5. Structural Elements of Sites’ Implementations

Student Education
Number Number of Activity Activity
of Student  Educator Site Duration Duration
Site Name Activities Activities Locations (days) (days)
Idaho Space Grant 2 2 12 3-5 2-5
Massachusetts Space Grant 7 4 33 3-25 1-15
New Mexico Space Grant 1 1 136 175 4
Wyoming Space Grant 1 1 11 20 4.5
Paragon TEC (Chicago only)  (not clear how many 31 4-20 0.4-15
student or educator)
Camp KSC? 1 0 3 5 N/A
GEAR Up Explorer | 1 0 1 5 N/A
Miami-Dade 1 1 4 5 3
Galena Park 1 1 2 5 2
Chicago Parks” 3 0 3 17.5-20 N/A
Cincinnati GEAR UP 1 1 3 10 5

N/A: Site did not implement educator activities.

& Camp K SC offered 8 one-week sessions; three of these were included in the national evaluation.
b Chicago Parks implemented multiple activities but only 3 were included in the national evaluation due to time

constraints.

Sources: Technical assistance calls, planning and implementation reporting forms, and NASA staff.

Partnerships

Partnerships were key to the pilot Sol implementation: acrossthe 11 sites, at least 75 different partner
organizations were involved, including non-profit organizations and institutions of higher education
(universities and community colleges), churches, museums, local, state or federal government
organizations, school districts, and other NASA projects or Visitor Centers. Space Grant Consortiums
were more likely to have university partners than either the Sub-Award or NASA Center Partnership

sites.

The partnering organizations fulfilled awide variety of roles, frequently hosting the summer
activities, recruiting students and teachers, providing student curriculum, and assisting in the planning

and coordination of student activities. At the NASA Center Partnership sitesin particular, partners ran

the student activities themselves (except for Camp KSC) and afew provided the professional
development. Partners also contributed food, materials, equipment, transportation, volunteers, field
trip activities, guest speakers, and provided additional funding at 8 of the 11 sites.

Staffing

Across the sites, 609 staff were employed in the student activities, including 288 teachers, 13
professors, 204 undergraduate and graduate students, 9 interns, and 48 “other” employees, commonly
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informal educators but also aides addressing students' special needs (e.g., translators and nurses).?
Reporting locations averaged about 16 students per staff member, with 43 students per staff member
on the high end (Massachusetts’ Talented & Gifted Latino Program and Y outh Astronomy
Apprentices) and one student per staff member on the low end of the range (Idaho’ s Blackfoot
location). Generally, student-to-staff ratios were higher in Space Grant Consortium sites than in the
Sub-Award and NASA Center Partnership sites.

Three-quarters of the camp’ s staff were classroom teachers, consistent with the Sol focus of bringing
classroom teachersinto the summer programs. Generaly, the Space Grant Consortium sites employed
more teachers than the Sub-Award and NASA Center Partnerships. New Mexico Space Grant
Consortium and Cincinnati employed the largest percentage of classroom teachersrelative to the rest
of their staff (100% and 85%, respectively), in contrast to GEAR UP Explorer | and the

M assachusetts Space Grant Consortium, whose staff included fewer than 15 percent teachers.

The majority of locations reported information on the number of staff involved in their educator
activities, ranging from 1 to 19 across with an average of 9. New Mexico’s educator activities
included the largest staff (19), while Miami had the least (2). Further, Space Grant Consortium sites
tended to have more help, on average, from outside staff than the NASA Center Partnership sites.
Educator activities were often conducted with staff from a partner organization; these partners
included NASA’s Aerospace Education Services (AESP), Wyoming's Department of Education,
Regional Science Resource Center, NASA’s JSC White Sands Test Facility, and Duke Energy.

Participant Recruitment

Sites reported using a variety of approaches to recruit students and educators. Many used their
partners’ existing networks, schools, and teachers to identify good candidates and provide materials.
Most sites distributed flyers and brochures while some sent emails and made phone calls directly to
students. One site reported using Craigslist and another reported posting a notice on the school
district’ s website. Some sites targeted their approach: a couple used the classrosters for afuture
engineering and physics class or the school’ s “ Scholar’s Academy”, a group of high-performing
students identified through their 5™ grade test score results. Educators were recruited with similar
flyers and phone calls. In addition, sites reached out to school administrators of low-performing
schools, sent out emails to teacher listservs, and worked their partners’ networks to spread the word.

Student Participants and Participation Rates

Although some recruitment efforts were directed at students outside the targeted Sol participant
groups, sites recruited awide range of underrepresented and underserved students as substantiated by
both the implementation reporting forms and the student surveys (see Chapter 4). Participating
students were in grades 3 through 11 and came from urban areas such as Boston, Miami, Houston,
and Chicago, aswell asfrom harder to reach rural communities and tribal reservationsin states

2 Note that these figures differ from the educator counts provided in Exhibit 1, as some of the staff who

worked with the students did not participate in the educator activities. Also, we found that the counts
reported by the sites across the various forms and in conversations were not always consistent.

Abt Associates Inc. 18



including Wyoming, Montana, Nevada, and Utah. L ow-income students as well as African-American,
L atino/Hispanic, and Native-American youth participated.

Reports from 41 locations® suggest that students typically attended for the duration of the camp
sessions, as the count of students was similar at the beginning and end of the activities.” This result
corresponds with student reports of high attendance rates on the national evaluation’s surveys (see
Chapter 4). Location-specific completion rates, however, varied dramatically, ranging from 47
percent to 156 percent (i.e., students joined the activities at some point aong its implementation but
were not present on the first day). Indeed, two Space Grant Consortiums (ldaho and M assachusetts)
ended with more students than they began. According to these sites, thislikely occurred because
participants would tell their friends about the activities and encourage them to attend.

Educator Participants and Participation Rates

Nearly al sites recruited educators from schools and communities with underserved and
underperforming students. One sitein particular, the Idaho Space Grant Consortium, specifically
recruited minority teachers, focusing on Native Americans and Hispanic/Latino educators.

The classroom teachers who were recruited typically teach math, science, and/or technology subjects
at the middle school level. However, a number of sites also welcomed teachers who taught non-
STEM subjects, informal educators (e.g., after-school assistants, pre-service teachers), special
education, and gifted and talented teachers.

Recruited educators reportedly remained engaged in the educator activities. Although no educator
attendance data were available for Cincinnati or Massachusetts, average daily attendance rates
reached nearly 100 percent across the reporting locations. Further, 98 percent of teachers present at
the start of the PD activity were present at the end, with only Miami reporting a high attrition rate (50
percent).

Site’s Program Models

Sites used multiple program models for both the student and educator activities (see Exhibit 5 on
p.18). Across the student activities, seven sites provided one model, while two implemented more
than five models. One site — the Sub-Award — implemented 31 different modelsin Chicago alone and
overall, used 75 models across its 10 cities. Sites commonly used one model to provide professional
devel opment for teachers, however, afew used as many of five.

Models were distinguished by their phase of development (e.g., how long they had been previousy
implemented), content, activities used, and the number of STEM content hours provided. Further, as
demonstrated in Exhibit 6, the student program models were also differentiated by whether they
included a parent component.

% Thirteen locations are excluded because of data availability.

2 Caution is warranted when interpret