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The NASA Learning Lunchbox: Feeding STEM Diversity & Serving Underserved Youth with NASA Artemis and NASA James Webb Telescope
Evaluation Technical Report
Executive Summary
Introduction
In October 2020, COSI began working with NASA to provide a new STEM learning opportunity for youth to help address inequities in learning caused by the COVID-19 pandemic. COSI leveraged a partnership with NASA Headquarters, all NASA Field Centers and Facilities, and other key collaborations to execute an initiative called the NASA Learning Lunchbox – Feeding STEM Diversity and Serving Underserved Youth with NASA Artemis and the James Webb Space Telescope. This included two Learning Lunchboxes: 1) the Artemis edition that focused on the Artemis goal to land the first woman and first person of color on the Moon, using innovative technologies to explore more of the lunar surface than ever before; and 2) the James Webb Space Telescope Edition that focused on delivering the story of this unprecedented technology that will fundamentally alter our understanding of the universe. COSI worked directly with NASA to identify five hands-on learning activities for each Kit. 
Evaluation
COSI’s Center for Research and Evaluation (CRE) contracted with NASA to conduct formative and summative evaluations of the Artemis and James Webb Space Telescope Learning Lunchbox Kits. 
The formative evaluation collected and analyzed data on individual learning activities of each Learning Lunchbox, as well as the entire Kit itself, to help guide development of the two Learning Lunchboxes as a whole and to provide feedback to the COSI Team for product improvement and dissemination. CRE accomplished this by field-testing the five activities from each of the Kits with families and providing feedback to the COSI design team before final production.  
The summative evaluation focused on: 1) the impact of the Learning Lunchboxes on learner interest and engagement (including children as end-users and parents and guardians as care givers); 2) collaborators and partners (at organizational and implementation levels) including perceptions of the effectiveness of the collaboration itself and partner non-profit organization educators experiences with the Learning Lunchbox; 3) the Learning Lunchbox  resources based on the satisfaction of clients (i.e. collaborators, partners, and end users); and 4) delivery mechanisms of the Learning Lunchboxes. CRE accomplished this primarily through three case studies at Kit distribution sites using survey questionnaires with end-users (i.e. parents/caregivers and their children). CRE also used a survey questionnaire and follow-up interviews with project partners and collaborators to gain their overall perceptions of the Kits, dissemination process, and impact.
Summary of Findings 
Youth Perceptions of the Artemis and James Webb Space Telescope Learning Lunchbox Kits
Based on completed questionnaire surveys across three case study distribution sites
· Ninety-four percent (94%) thought the Kit activities were “Interesting” or ”Very Interesting”. 
· Sixty-one percent (61%-77%) indicated they had learned something new by exploring the Kit, whether it be “One or two things” to “Many new things.” 
· Eighty-four percent (84-86%%) indicated engaging with the Learning Lunchbox Kit made them “Want” or “Very much want” to learn more about Science. 
· Eighty-four percent (84%-94%) indicated engaging with the Learning Lunchbox Kit will “Help” or “Very much help” them in school to learn Science
Parent/Caregiver Perceptions of the Artemis and James Webb Space Telescope Learning Lunchbox Kits
Based on completed questionnaire surveys across three case study distribution sites, CRE found:
· Eighty percent (80%) indicated their child spent at least 1 hour exploring the Learning Lunchbox Kit and doing the activities
· Ninety percent (90%) thought their child seemed “Interested” to “Very interested” doing the Learning Lunchbox Kit activities. 
· Ninety-two percent (92%) indicated their child said they want to learn more about Space.
· Eighty-four percent (84%) felt the Learning Lunchbox Kit is a good way for them as a parent to engage with their child's learning about Science. 
· Ninety-seven percent (97%) felt the Learning Lunchbox Kit Lunchbox provided ideas, resources, and ways that their child could use to continue learning about Space.
Partner and Collaborator Perceptions
Based on completed questionnaires from 45 partner and collaborators and follow-up interviews with 26 partners and collaborators, CRE found partners were either “satisfied” or “extremely satisfied” with the following
· Satisfaction with the Learning Lunchbox Kits (100%)
· Their partnership or collaboration with COSI on the NASA Larning Lunchbox Kits (95%), as well as perceived effectiveness of organizations’ partnership or collaboration with COSI regarding the Learning Lunchbox Kits (96%)
· The manner the Kits were delivered and disseminated (93%)
CRE found partners were either “agreed” or “strongly agreed” with the following about the Learning Lunchbox Kits:
· Helps with the organizations’ vision and mission (88%)
· It provides organization with added programs and services for distance learning opportunities (92%)
· Helps with outreach efforts to the community and general public (84%)
· It provides organization with added programs and services for distance learning opportunities (92%)
· It provides the families and youth who partner and collaborator organizations serve with added distance learning opportunities (88%)
· It helps to increase youth engagement in STEM (100%)
Some partners and collaborators provided additional comments regarding their perceptions of the Learn Lunchbox Kits and distribution, as well as offering some suggestions and recommendations.
· Adapt Kit for families and children where Spanish is their primary language (n=4) 
· Some families do not have access to Internet in their home, and therefore not able to access some of the extended learning resources in the Kits, such as videos (n=6). 
· Sometimes it was not clear everyone’s role (COSI and non-COSI members) with the “run of show” (COSI’s involvement and expectations from others at the site). This resulted in some confusion at times.
· Recommendations:
1. Have COSI work with and coordinate with more community organizations and non-profit  that might bring Science learning into the classroom. This organization could engage students with the Kits as part of the school day.
2. When working with schools, have COSI reach out to the Science Department Chair or coordinator for the district of individual school to bring them on board. Also work with school principals to engage them in the process and get their buy-in.
3. When working with schools, provide them more lead-time to disseminate the Kit or plan to use it in their classrooms as part of their curriculum and instruction.
4. Have one COSI contact person per site to coordinate logistics and centralize communication. 
5. COSI could include some ideas of how the Kits could be used in the schools. 


Conclusions and Recommendations
The following evaluation conclusions and recommendations are based on the findings of the data collected and analyzed by COSI’s Center for Research and Evaluation (CRE).
Clarity of Learning Lunchbox Kit instructions and use
1. Overall, the Artemis and James Webb Space Telescope Learning Lunchbox Kit instructions are clear and understandable and result in easy use and engagement. 
2. Testing prototypes of all five hands-on activities for the Artemis and the James Webb Space Telescope Learning Lunchbox Kits prior to final creation and distribution was valuable in making final changes and improvements to the Kits. CRE recommends that all future Learning Lunchbox Kits be field-tested prior to final creation and distribution.   
Parent/guardian assistance with child engagement 
3. Parent/caregiver assistance, especially with younger children, helped with engagement and learning.  CRE recommends that engagement with the Kits is a family experience so that parent/caregivers can assist with these younger audiences to engage with the Kit activities and help with their learning.  
Impact of the Artemis and James Webb Space Telescope Learning Lunchbox Kits on child interest and engagement with the STEM activities and Science learning
4. Measuring the impact of the Kits on end-users (i.e. families and youth), specifically regarding Kit use, engagement, interest, and learning when Kits were disseminated and given to parents/caregivers and/or to children to take home was exceedingly challenging. Follow-up regarding their experiences was extremely difficult without contact information. In most cases, low questionnaire survey response rates resulted in CRE unable to conclude any generalizable impact of the Learning Lunchbox Kits (e.g. interest, engagement, learning, attitudes about Science and Space specifically) to the thousands of families and youth who received them. CRE recommends that data for evaluating the impact of future Learning Lunchbox Kits focus on efforts where these are used by organizations and non-profits for their programming efforts where data can be collected on-site. 
5.  Focusing on evaluation data collection at limited sites where findings were presented as three case studies did allow CRE to conclude the following about the experience and impact of the Kits on end-users (i.e. parents/caregivers and children) for those sites. CRE concludes:
a. The Kit activities are interesting to youth
b. Engagement with the Kit results in youth learning new things about Science and Space and wanting to learn more
c. Youth think engaging with the Kit will help them in school to learn Science
d. The Kits are a good way for parents/caregivers to engage with their child's learning about Science. 
Partner and collaborator (at organizational and implementation levels) perceptions of the Learning Lunchbox initiative and dissemination process
6. Partner and collaborators were satisfied with the Kit contents and hands-on learning activities, effectiveness of organizations’ partnership or collaboration with COSI regarding the Learning Lunchbox Kits, and the manner the Kits are delivered and disseminated. CRE recommends that future Kits are adapted for families and children where Spanish is their primary language. CRE also recommends that COSI work more closely with local non-profit organizations to help them integrate the Kits into their programming strategies and work more closely with school principals and heads of school Science departments to engage them in the process and get their buy-in.
7. Overall, the COSI “roadshow” for disseminating of the Learning Lunchbox Kits to partners and collaborators is effective and engaging. At the same time. sometimes it was not clear regarding everyone’s role that resulted in some confusion (COSI and non-COSI members) with the “roadshow”. CRE recommends that COSI clearly communicate to all partners and collaborators involved with, and that are a part of, the distribution of the Learning Lunchboxes their roles and expectations for the process.
8. The Learning Lunchbox Kits help partner and collaborator organizations with their vision and mission, their outreach efforts to the community and general public, providing added programs and services for distance learning opportunities, and increasing youth engagement with those they serve. CRE recommends that COSI remain aware that some families do not have access to Internet in their home, and therefore not able to access some of the extended learning resources in the Kits, such as videos. 
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The NASA Learning Lunchbox: Feeding STEM Diversity & Serving Underserved Youth with NASA Artemis and NASA James Webb Telescope
Evaluation Technical Report
Draft: 8.12.24
Introduction
In October 2020, COSI began working with NASA to provide a new STEM learning opportunity for youth to help address inequities in learning caused by the COVID-19 pandemic. COSI leveraged a partnership with NASA Headquarters, all NASA Field Centers and Facilities, and other key collaborations to execute an initiative called the NASA Learning Lunchbox – Feeding STEM Diversity and Serving Underserved Youth with NASA Artemis and the James Webb Space Telescope. 
The NASA Learning Lunchbox Artemis edition focuses on the Artemis goal to land the first woman and first person of color on the Moon, using innovative technologies to explore more of the lunar surface than ever before. COSI worked directly with NASA to identify five activities for the kit. Each activity provides hands-on content around aspects of the Space Launch System, Exploration Ground Systems, Orion, Gateway, Lunar Landers, and Artemis Generation Spacesuits. Each kit also contains specific data around the NASA Field Center and Facility, and how each Center plays its own specific role to support the Artemis mission. The narrative of the kit, which is delivered through the activity guide, tells the story of a female NASA scientist of color speaking directly to the audience as she walks the user through each activity and aspects of Artemis. The goal is to inspire youth of all ages and backgrounds by fostering youth engagement with fun activities, while showcasing the diversity of NASA STEM careers. 
The NASA Learning Lunchbox James Webb Telescope Edition delivers the story of this unprecedented technology that will fundamentally alter our understanding of the universe. Specifically, the narrative of this kit showcases the “why” behind this important program, highlighting the powerful instruments and technology of the telescope, while illustrating the diversity of NASA STEM careers. COSI worked with the NASA team to finalize the activities, which includes creating a model of the James Webb using paper (an art activity around the mirror of the telescope), or blasting a model rocket to demonstrate the complexity of the project. The goal is to attract diverse groups of youth to STEM through this Kit by sparking interest in the variety of career aspects associated with the telescope and providing direct connections to NASA’s mission and work


Evaluation 
COSI’s Center for Research and Evaluation (CRE) contracted with NASA to conduct formative and summative evaluations of the Artemis and James Webb Space Telescope Learning Lunchbox. COSI’s Center for Research and Evaluation (CRE) focuses on collaborative study of how people learn across the lifespan, in informal settings, and at the intersection of school and out-of-school learning. This structure allows for a unique relationship between research and practice, creating rich opportunities for collaboration and innovation, while providing strong administrative, fiscal, and institutional support. 
Evaluation Approach
CRE conducted a formative and summative evaluation of the Artemis and James Webb Space Telescope Learning Lunchbox Kits. 
Formative evaluation
The formative evaluation collected and analyzed data on individual learning activities of each Learning Lunchbox, as well as the entire Kit itself, to help guide development of the two Learning Lunchboxes as a whole and to provide feedback to the COSI Team for product improvement and dissemination. 
Formative evaluation questions
CRE used the following questions to guide the formative evaluation data collection and analysis: 
1. Are the Learning Lunchbox activity descriptions and instructions clear and easy to understand by children and/or parents/guardians/caregivers? What types of changes would improve the instructions?
2. How, and to what extent, do children engage with the Lunchbox activities?
a. Are the activities easy to do? What aspects and ways of engaging with the activities do children find difficult, or are barriers, to accomplish?
b. Do children engage with the activities as expected and intended? 
c. How much parent/guardian assistance is needed to help children engage with the activities? (How might this vary depending on the age of the child?)
d. Do children find the activities interesting, exciting, or fun to do?
e. Are there some activities that appear to be more interesting and engaging for children than others? Why might this be the case? 
3. What are parent/guardian/caregiver’s perceptions of their child’s engagement with the Lunchbox activities?
a. Do they think their child enjoyed engaging with the Lunchbox activity, and would be interested in engaging in similar activities?
b. Do they believe the activity, and similar activities, would help stimulate their child’s interest in STEM activities and STEM learning?
c. What do parents/guardians/caregivers think about the suite of all activities of the Learning Lunchboxes? How, and to what extent do they think the suite of activities contribute to, and build upon their child’s overall experience with the Learning Lunchboxes? 


Formative evaluation data collection methods
CRE first individually tested all five Lunchbox Kit activity prototypes designed for the Artemis Edition NASA Learning Lunchbox, as well as the James Webb Space Telescope version. The COSI Learning Lunchbox design team provided CRE with all materials and instructions for each of the five activities in each of the two Kits. CRE  conducted activity testing for each Kit activity on COSI’s floor with 8 to 10 children (ages 8 to 14) accompanied by a parent or guardian who verbally provided consent for their child’s participation). CRE solicited child participants using a purposeful sample of guest visitors. Child participants engaged with individual Learning Lunchbox Kit activities with parent/guardian assistance (only if necessary). This helped to assess how much parent/guardian assistance and involvement was needed for children to understand activity instructions and engage with the activities. 
CRE observed child engagement with the activities taking notes to address the formative evaluation questions #1 and #2. If CRE observed the first 5 participants experiencing challenges with engaging with the activity, discontinued the testing of the activity, and immediately provided feedback to the Lunchbox design team for modifications. CRE resumed testing of that activity with 5 more participants after modifications have been made to either the activity instructions, activity materials, or both. CRE concluded each test with a short set of follow-up questions for parents/guardians to collect data for addressing formative evaluation question #3. CRE used this approach for each of the Learning Lunchbox activities, and provided a summary report of findings to the activity design team. 
For testing the entire Lunchbox Kits, CRE identifies 10 child participants (ages 8 to 14) accompanied by a parent or guardian who verbally provide consent for their child’s participation to engage with a prototype of each entire Learning Lunchbox Kit. The purpose of the testing of the entire suite of activities for each Learning Lunchbox allowed CRE to collect and analyze data to address evaluation questions #3.
Child participants and their parents/guardians were asked to spend up to two hours exploring the Artemis Learning Lunchbox in a COSI meeting room away from other guest visitors. Parents/guardians were encouraged to use the included Parent/Guardian Guide for Extended Learning Engagement Opportunities to help facilitate their child’s learning with the activities. CRE used an observation protocol to take notes on what was happening as the child and parent explored the Learning Lunchbox Kit including 1) whether the child is engaging with each activity as intended, 2) any areas of confusion or difficulty, 3) time it takes for a child to complete all activities, 4) behaviors and comments that indicate excitement and interest, and 5) how, and the extent, parents/guardians used the included Parent/Guardian Guide for Extended Learning Engagement Opportunities to help facilitate their child’s learning. CRE used the last 30 minutes to engage the participants in a focus group discussion about their experience and any recommendations for improvement. CRE summarized and present its findings to the COSI Learning Lunchboxes development team.
Summative evaluation
The summative evaluation focused on: 1) the impact of the Learning Lunchboxes on learner interest and engagement (including children as end-users and parents and guardians as care givers); 2) collaborators and partners (at organizational and implementation levels) including perceptions of the effectiveness of the collaboration itself and partner non-profit organization educators experiences with the Learning Lunchbox; 3) the Learning Lunchbox  resources based on the satisfaction of clients (i.e. collaborators, partners, and end users); and 4) delivery mechanisms of the Learning Lunchboxes.
Summative evaluation questions
CRE used the following questions to guide the summative evaluation data collection and analysis
4. What is the impact of the Learning Lunchboxes on:
a. A child’s comfort in STEM engagement? 
b. Learner interest and engagement, including stimulating child interest in:
· STEM activities?
· STEM learning?
· Engaging in extended science/space related learning?
c. Parent/guardian/caregiver thoughts and perceptions of the Learning Lunchbox Kits to help facilitate and extent child learning? 
5. What are collaborator and partner (at organizational and implementation levels) perceptions of the Learning Lunchbox initiative and dissemination process?
a. Experience and effectiveness of the collaboration itself?
b. Delivery mechanisms of the Learning Lunchboxes, including the COSI Community-Learning Roadshow?
c. The Learning Lunchbox resources based on the satisfaction of their clients (i.e. collaborators, partners, and end users)?
6. Why have organizations chosen to collaborate and partner with COSI on the Learning Lunchboxes?
a. What value to they think the collaboration and/or partnership has for their organization?
b. How, and to what extent, do they perceive their collaboration and/or partnership with COSI and the Learning Lunchbox contributes to their:
· Organization’s educational role, goals, and mission?
· Intention to continue science engagement with youth? 
· Intention to continue partnerships locally and with COSI?
· Continued interest in STEM activities in informal, non-formal, and formal learning structures?
· Continued engagement in participating in STEM learning experiences?
Summative evaluation data collection methods
CRE used a parent/caregiver and child questionnaire to collect and analyze data for summative evaluation questions #4, assessing the experiences and interest impact of the Artemis and James Webb Space Telescope Learning Lunchbox Kits. CRE had to vary and adjusted its approach to collecting these data. At first, including a QR code link inside Lunchboxes with information to encourage parents/guardians/caregivers and their child to complete the questionnaire, as well as later including hard copies of the questionnaire and letters to parents/caregivers encouraging them to complete the questionnaire, resulted in very low return rates that had limited meaning. This was the case even when incentives were offered. Later in the evaluation, the approach changed to face-to-face personally asking parents/caregivers at distribution sites if they would be willing to complete a questionnaire with a self-addressed postage paid return envelope of their family’s experience with the Learning Lunchbox Kit. CRE addressed the ethical consideration of collecting data from minors by designing the questionnaire to first be completed by parents/caregivers and then them giving it to their child to complete. CRE had the data collection approach and the questionnaire reviewed and approved by an Institutional Review Board (IRB).    
CRE also used a collaborator and partner survey questionnaire and follow-up interviews to help address evaluation questions #5 and #6, CRE designed a Qualtrics survey questionnaire with both open- and close-ended questions and disseminated it to a total of 76 Learning Lunchbox Kit partners and collaborators. Partners were those non-profit organizations that disseminated the Kits and, in some cases, used the Kit for their programming efforts. Collaborators were NASA representatives who helped with the creation of the Kits and helped with distribution events, as well as other national non-profit organization that also helped with the distribution of the Kits. CRE conducted follow-up interviews with a total of 26 partners and collaborators.  
Findings
Summary 
Youth Perceptions of the Artemis and James Webb Space Telescope Learning Lunchbox Kits
Based on completed questionnaire surveys across three case study distribution sites
· Ninety-four percent (94%) thought the Kit activities were “Interesting” or ”Very Interesting”. 
· Sixty-one percent (61%-77%) indicated they had learned something new by exploring the Kit, whether it be “One or two things” to “Many new things.” 
· Eighty-four percent (84-86%%) indicated engaging with the Learning Lunchbox Kit made them “Want” or “Very much want” to learn more about Science. 
· Eighty-four percent (84%-94%) indicated engaging with the Learning Lunchbox Kit will “Help” or “Very much help” them in school to learn Science
Parent/Caregiver Perceptions of the Artemis and James Webb Space Telescope Learning Lunchbox Kits
Based on completed questionnaire surveys across three case study distribution sites, CRE found:
· Eighty percent (80%) indicated their child spent at least 1 hour exploring the Learning Lunchbox Kit and doing the activities
· Ninety percent (90%) thought their child seemed “Interested” to “Very interested” doing the Learning Lunchbox Kit activities. 
· Ninety-two percent (92%) indicated their child said they want to learn more about Space.
· Eighty-four percent (84%) felt the Learning Lunchbox Kit is a good way for them as a parent to engage with their child's learning about Science. 
· Ninety-seven percent (97%) felt the Learning Lunchbox Kit Lunchbox provided ideas, resources, and ways that their child could use to continue learning about Space.
Partner and Collaborator Perceptions
Based on completed questionnaires from 45 partner and collaborators and follow-up interviews with 26 partners and collaborators, CRE found partners were either “satisfied” or “extremely satisfied” with the following
· Satisfaction with the Learning Lunchbox Kits (100%)
· Their partnership or collaboration with COSI on the NASA Larning Lunchbox Kits (95%), as well as perceived effectiveness of organizations’ partnership or collaboration with COSI regarding the Learning Lunchbox Kits (96%)
· The manner the Kits were delivered and disseminated (93%)
CRE found partners were either “agreed” or “strongly agreed” with the following about the Learning Lunchbox Kits:
· Helps with the organizations’ vision and mission (88%)
· It provides organization with added programs and services for distance learning opportunities (92%)
· Helps with outreach efforts to the community and general public (84%)
· It provides organization with added programs and services for distance learning opportunities (92%)
· It provides the families and youth who partner and collaborator organizations serve with added distance learning opportunities (88%)
· It helps to increase youth engagement in STEM (100%)
Some partners and collaborators provided additional comments regarding their perceptions of the Learn Lunchbox Kits and distribution, as well as offering some suggestions and recommendations.
· Adapt Kit for families and children where Spanish is their primary language (n=4) 
· Some families do not have access to Internet in their home, and therefore not able to access some of the extended learning resources in the Kits, such as videos (n=6). 
· Sometimes it was not clear everyone’s role (COSI and non-COSI members) with the “run of show” (COSI’s involvement and expectations from others at the site). This resulted in some confusion at times.
· Recommendations:
1. Have COSI work with and coordinate with more community organizations and non-profit that might bring Science learning into the classroom. This organization could engage students with the Kits as part of the school day.
2. When working with schools, have COSI reach out to the Science Department Chair or coordinator for the district of individual school to bring them on board. Also work with school principals to engage them in the process and get their buy-in.
3. When working with schools, provide them more lead-time to disseminate the Kit or plan to use it in their classrooms as part of their curriculum and instruction.
4. Have one COSI contact person per site to coordinate logistics and centralize communication. 
5. COSI could include some ideas of how the Kits could be used in the schools. 
Formative Evaluation
Artemis Learning Lunchbox Kit Individual Lunchbox Activities
The following findings are based on CRE’s observations and notes and focus on 1) Testing audience, 2) Clarity of Activity Instructions, 3) Activity Engagement, 4) Understanding Terms and Concepts, 5) Average Time to Complete Activity, and 6) Suggestions for Activity Improvement.
Testing Audience: A total of 50 children (aged 6 to 18) of COSI members participated at COSI with the testing of individual activities of the Artemis prototype Learning Lunchbox kit.
Clarity of Activity Instructions: Overall, activity directions for all five activities were easy for child participants to understand, whether read by themselves or their parent/guardian. Minor rewording or sentence descriptions to explain some words could be helpful. In some places with specific activities, refinements to the flow of the activity instructions (such as adding breaks for participant reflections and discussion before proceeding further with the activity), helped with the manner participants engaged with the activities. Sometimes small changes to the directions, including adding or moving placement of illustrations, appeared to make a difference to understanding the activity instructions. 
Activity Engagement: Most child participants seemed to be interested and engaged with each activity. Minor issues were identified with specific activities that when addressed helped with the child engagement of the activities. 
Understanding Activity Terms and Concepts: It was unclear how, and to what extent, child participants actually understood activity concepts. It was only when CRE team members observed parents/guardians engaging their child is a discussion about the activity (most often using the discussion questions included with the activities) or CRE team members engaged the participants, was there any insight into child participants’ understanding. Some participants very clearly seemed to grasp and understand the activity concepts, while others did not seem to do so.
Average Time to Complete Each Activity: Activity #1 Build a Rocket (22 minutes), Activity #2 Launch a Rocket (10 minutes), Activity #3 Build a Moon Base (15 minutes), Activity #4 Craters (15 minutes), Activity #5 Make a Parachute to Come Back to Earth (24 minutes).
Suggestions for Activity Improvement:
· Activity #1 Build a Rocket: Use a larger/wider straw with the activity. This change was made and addressed the challenge of threading the string through the straw; Change illustration in the directions to show the straw taped to the top of the balloon. This was changed in the directions and addressed this activity engagement challenge; Possibly include in directions to use a generous amount of tape when securing the payload to the balloon.
· Activity #2 Launch a Rocket: Add a break in the directions after child participants put the antacid tablet in the open transparent cup of water and ask participant to describe what they see in the cup before having participants put the antacid tablet in the canister with water, seal it, and turn over; Possibly include with the activity description to tightly put the lid on the canister before turning it over to prevent or reduce water leaking out; With younger child participants, it would be helpful for parents/guardians to assist by pouring the water into the cup and canister.
· Activity #3 Build a Moon Base: Add a sentence in the activity directions to describe or explain “engineering” as well as “brainstorming”; If the intent of the activity is for child participants to try to construct a moon base as illustrated in the directions (using playdough balls and toothpicks to build height), may want to introduce the illustration of this sooner in the activity directions. Or have the instructions “Now that you have build your moon base, try building one that looks like this illustration.
· Activity #4 Craters: Use only flour instead of cornstarch for the activity; Include a discussion question in the directions that not only asks about the differences in diameter different objects create, but also different crater depths the different objects create; Include more flour with the materials to allow objects dropped in the flour to create deeper and more defined craters.
· Activity #5 Make a Parachute to Come Back to Earth: Include a sentence in the activity instruction for users to drop the paper astronaut twice and make note of the speed and nature of how it fell when dropped; Include a sentence that describes that nature of design, testing, and redesign for engineering thinking and practice and how this relates to their experience with the parachute activity.
Artemis Learning Lunchbox Kit Entire Lunchbox
The following findings are based on CRE’s observations, notes, and follow-up group discussion and focus on 1) Testing audience, 2) Motivation to Engage with this Learning Lunchbox, 3) Number of Kit Activities Completed, 4) Clarity of Activity Instructions, 4) Ease of use, 5) Activity Engagement, 5) Understanding Terms and Concepts, and 6) Suggestions for Activity Improvement.
Testing Audience: A total of 32 children (aged 6 to 17) and parents/guardians who are COSI members participated at COSI with the testing of the entire Artemis prototype Learning Lunchbox kit.
Motivation to Engage with this Learning Lunchbox: Knowing that the Learning Lunchbox includes hands-on learning activities, and/or having previously explored another COSI Learning Lunchbox would make some children and their families want to explore the Artemis Learning Lunchbox and do the activities, compared with learning about Space another way. Something else is knowing that the Learning Lunchbox has links to videos that provide additional information and learning related to the activities. 
Number of Activities Completed: On average, children and families explored as many as three of the five Lunchbox activities in some combination during the hour and a half of testing for each of the two testing sessions. Table 4 presents summary notes from CRE observations of the testing of the entire Artemis Learning Lunchbox suite of activities. 
Clarity of Activity Instructions: Overall, activity directions for all five activities were easy for child and parent/guardian participants to understood. In some places with specific activities, breaks for participant reflections and discussion before proceeding further with the activity helped with the way some participants engaged with the activities and allowed parents/guardians to ask their child(ren) questions and engage in extended learning. 
Ease of Use: Parents/guardians and children commented that activity directions were clear and understandable. No parent/guardian indicated that any of the activity instructions were confusing. Some parents/guardians assisted younger children (ages 7 and in some cases 8) with reading the activity directions.
Activity Engagement: Most child participants seemed to be interested and engaged with each activity. Minor issues where identified with specific activities that when addressed by CRE helped with the child engagement of the activities. 
Understanding Activity Terms and Concepts: It was unclear how, and to what extent, child participants actually understood activity concepts. It was only when CRE team members observed parents/guardians engaging their child is a discussion about the activity (most often using the discussion questions included with the activities) or CRE team members engaged the participants, was CRE able to gain any insight into child participants’ understanding. Some participants very clearly seemed to grasp and understand the activity concepts, while others did not seem to do so.
Suggestions for Lunchbox Improvement: Two of the older child participants (aged 15 and 17) said they liked the activities, but wanted to be challenged more to think at a higher level about the activity science terms and concepts than what they felt the activities offered. They suggested included having “Higher Level” learning options for the kit activities. One parent suggested that the directions for Activity #2: Launch a Rocket needs to have a warning for participants to move their face away from the activity when getting ready to launch the canister. 
James Webb Space Telescope Learning Lunchbox Kit Individual Lunchbox Activities
The following findings are based on CRE’s observations and notes and focus on 1) Testing audience, 2) Clarity of Activity Instructions, 3) Activity Engagement, 4) Understanding Terms and Concepts
Testing Audience: A total of 48 children (aged 6 to 12) of COSI guests participated at COSI 11/22/2022 through 12/2/22 with the testing of individual activities of the James Webb Space Telescope prototype Learning Lunchbox Kit.
Clarity of Activity Instructions: Overall, activity directions for all five activities were mostly easy for child participants to understand, whether read by themselves or their parent/guardian. It is important to mention that younger children (ages 6 – 8) did require adult assistance for understanding of activity instructions. Some of the included background information and science concepts for some of the activities (i.e., JWST Imaging Camera) were difficult for younger children (ages 6-10) to understand and grasp. 
Minor rewording or sentence descriptions to explain some words was helpful. In some places with specific activities, refinements to the flow of the activity instructions (such as adding breaks for participant reflections and discussion before proceeding further with the activity), helped with the manner participants engaged with the activities. Sometimes small changes to the directions, including adding or moving placement of illustrations, appeared to make a difference to understanding the activity instructions. 
Activity Engagement: Most child participants seemed to be interested and engaged with each activity. Minor issues were identified with specific activities that when addressed helped with the child engagement of the activities. 
Understanding Activity Terms and Concepts: It was unclear how, and to what extent, child participants actually understood activity concepts. It was only when CRE team members observed parents/guardians engaging their child in a discussion about the activity (most often using the discussion questions included with the activities) or CRE team members engaged the participants, was there any insight into child participants’ understanding. Some participants (older children 9-12) seemed to grasp and understand the activity concepts, while others (younger children 6-8) did not seem to do so.
Average Time to Complete Each Activity: Activity #1 Launch the James Webb Telescope (22 minutes); Activity #2: Atmosphere Pollution (22 minutes); Activity #3 JWST Model (24 minutes); Activity #4: Nebula (18 minutes; Activity #5 JWST Imaging (23 minutes) 
Suggestions for Activity Improvement:
· Activity #1 Launch the James Webb Telescope: Maybe include instructions for folding the paper James Webb Telescope to fit inside the rocket (tube); Have activity instruction say “pull the rubber band down” instead of pull the rubber band toward you; For the activity instructions, say “Place the rocket on top of the rubber band; Have activity instructions say “Place the JWTS inside the rocket”; Possibly more succinct activity instructions; Possibly divide activity instructions so that children focus first on decorating their rocket (add a break) and then proceed to launching the rocket.
· Activity #2: Atmosphere Pollution: None suggested
· Activity #3 JWST Model: Break up the steps where the glue dots are put on the “top” and “Bottom of the “Z” strips. One parent suggested first putting the glue dots on the “bottom” of he “Z” strips, then adhering these to the “Heat Shield”, then adhering the glue dots to the “tops” of the “Z” strips just before attaching the large mirror.
· Activity #4: Nebula: None suggested 
· Activity #5 JWST Imaging: One parent suggested including a list of terms with descriptions/definitions at the beginning of the activity (e.g. nebula, light wavelength, exoplanet. aurora, diffraction grating, false-color; Move, or restate,  the reminder of the chemicals needed to support life on the exoplanet example to right before question #5.    
Summative Evaluation
COSI/NASA Artemis and James Webb Learning Lunchbox Kit Site Distribution and Engagement: Case Studies
This document provides three case studies of COSI disseminating the Learning Lunchbox Kits at two areas in Ohio and one for events that were conducted at multiple locations throughout the United States for a national Lights On After Schools event. The case studies describe youth engagement with and perceptions of the Kits and in one case parent/guardian/caregiver perceptions of the Kit and their child’s engagement with it.   
Case Study #1: Artemis Learning Lunchbox Kit Dissemination and Youth and Family Engagement at Norwalk/Sandusky Ohio
The morning of Saturday May 13, 2023, COSI disseminated 400 Artemis Learning Lunchbox Kits to families and youth at a local park in Norwalk, Ohio during a youth soccer game. Later that day, COSI conducted a demonstration of creating a cloud and disseminated another 100 Kits at the Public Library in Sandusky, Ohio.
Norwalk, Ohio
Norwalk, Ohio is located in rural northern Ohio in the county seat of Huron County. The population was 17,068 at the 2020 census. The town’s demographics are 87% White, 8% Latinx, 2% Black or African American, and 2% other. Seventeen percent (17%) have a Bachelor’s degree or higher. Five percent (5%) of households speak a language other than English. Sixty-two percent (62%) live in owner-occupied housing with a median value of $139,000. Thirteen percent (13%) are considered persons in poverty. 
Sandusky, Ohio
Sandusky, Ohio is located in norther Ohio on Lake Erie. The population was 24,526 at the 2020 census. The city’s demographics are 63% White, 23% Black or African American, 8% Latinx, , and 6% other. Seventeen percent (17%) have a Bachelor’s degree or higher. Four percent (4%) of households speak a language other than English. Fifty-one percent (51%) live in owner-occupied housing with a median value of $85,200. Twenty-three percent (23%) are considered persons in poverty. 
Dissemination Site Partner Perceptions
The Soccer Coach who helped coordinate the logistics of the Kit dissemination in Norwalk, Ohio responded to a questionnaire sent to him by the CRE evaluator about his experience with the Kit dissemination. He indicated that he was “Extremely satisfied” with the manner the Kit was delivered and disseminated at the park and the overall effectiveness of partnering with COSI. He “Strongly agreed” that the dissemination event helped with his outreach to the community and general public, provided the families and youth who the park serves with added distance learning opportunities, as well as helped to increase youth engagement in STEM.   
A staff person at the Sandusky Public Library who helped coordinate the logistics of the Kit dissemination at that location also responded to the questionnaire. This person also indicated they were “Extremely satisfied” with the Artemis Learning Lunchbox Kit itself, the manner the Kit was delivered to the Library, and the overall effectiveness of the partnership with COSI regarding the Kit. This person “Strongly agreed” that the Kit helps with the Library’s vision and mission, provided the Library with added programs and services for distance learning opportunities, and helped to increase youth engagement in STEM. 
Youth Perceptions of the Artemis Learning Lunchbox Kits They Received at Norwalk or Sandusky, Ohio
[bookmark: _Hlk174010025]The response rate was 21% for those youth who received a Learning Lunchbox Kit to take home and were given a questionnaire to complete about their experiences and perceptions of the Learning Lunchbox Kit. More than half of these youth were 9 years of age. Sixty-one percent (61%) indicated they had completed 4 or 5 of the Kit activities at home. Ninety-four percent (94%) thought the Kit activities  were “Interesting” or ”Very Interesting”. Sixty-one percent (61%) indicated they had learned something new by exploring the Kit, whether it be “One or two things” to “Many new things.” Eighty-four percent (84%) indicated engaging with the Learning Lunchbox Kit made them “Want” or “Very much want” to learn more about Science. Eighty-four percent (84%) indicated engaging with the Learning Lunchbox Kit will “Help” or “Very much help” them in school to learn Science
Artemis Learning Lunchbox Kit Youth Questionnaire Responses Norwalk/Sandusky Ohio Site
Questionnaire response rate: 21%
Child’s Age
	10%
	68%
	6%
	13%
	0%
	0%
	3%

	8 years old

	9 
	10
	11
	12
	13
	13+


Thought the Kit Activities Were Interesting
	0%
	0%
	6%
	35%
	59%

	No
	A little   
	More than a little      
	Interesting
	Very interesting


I learned some new things about Space by exploring the Kit activities
	39%
	39%
	12%
	10%

	Not at all, nothing new 	
	Only one or two new things
	Several new things
	Many new things


Exploring the Kit made me want to learn more about Space
	0%
	0%
	16%
	23%
	61%

	No 
	A little
	More than just a little
	Made me want to learn more
	Very much made me want to learn more

	
	


The Learning Lunchbox Kit will help me in school to learn Science
	0%
	0%
	6%
	36%
	58%

	No
	A little
	More than just a little
	I think it will help me

	I think I twill help me very much



Adult Parent/Caregiver Perceptions of the Artemis Learning Lunchbox Kit They Received at Norwalk or Sandusky, Ohio
[bookmark: _Hlk174010114]The questionnaire response rate was 21% for those adult parent/caregivers whose child received a Learning Lunchbox Kit to take home and were given a questionnaire to complete about their perceptions of the Learning Lunchbox Kit. Eighty percent (80%) of adults who completed a questionnaire indicated their child spent at least 1 hour exploring the Learning Lunchbox Kit and doing the activities, and 90% thought their child seemed “Interested” to “Very interested” doing the Learning Lunchbox Kit activities. Ninety-two percent (92%) indicated their child said they want to learn more about Space. Eighty-four percent (84%) felt the Learning Lunchbox Kit is a good way for them as a parent to engage with their child's learning about Science. Ninety-seven percent (97%) felt the Learning Lunchbox Kit Lunchbox provided ideas, resources, and ways that their child could use to continue learning about Space.
Artemis Learning Lunchbox Kit Adult/Caregiver Questionnaire Responses Norwalk/Sandusky Ohio Site
Approximately how much time did your child spend in total exploring the 
Learning Lunchbox Kit and doing the activities? 
	20%
	0%
	35%
	22%
	7%
	16%

	Less than 30 minutes
	30 + minutes
	Approximately 1 hour
	2 hours
	3 hours
	3 +





How interested did your child seem doing the Learning Lunchbox Kit activities?
 0=not at all interested to 6=Very interested. 
	0%
	0%
	0%
	10%
	6%
	18%
	66%

	0
	1
	2
	3
	4
	5
	6


How much did you assist your child with the Learning Lunchbox activities?
	6%
	10%
	10%
	44%
	30%

	Not at all
	A little
	A moderate amount
	A lot
	A great amount

	
	
	
	
	
	


My child said they want to learn more about Space.  
	0%
	0%
	8%
	42%
	50%

	Strongly disagree
	Somewhat disagree
	Neither disagree nor agree
	Somewhat agree
	Strongly agree


The Learning Lunchbox is a good way for me as a parent or guardian to engage with 
my child's learning about Science
	0%
	0%
	16%
	26%
	58%

	Strongly disagree
	Somewhat disagree
	Neither disagree nor agree
	                    Somewhat agree                                                               
	Strongly agree


This Learning Lunchbox provided ideas, resources, and ways that my child could use 
to continue learning about Space. 
	0%
	0%
	52%
	45%

	Strongly disagree
	Disagree
	Agree
	Strongly agree

	
	
	                                                                                         
	


Case Study #2: Artemis Learning Lunchbox Kit Youth Engagement at the Boys and Girls Club in Elyria, Ohio
On Monday August 28 2023, the Center of Science and Industry (COSI) in collaboration with NASA engaged 48 youth participants (ages 9 through 11) in the Boys and Girls Club at Ely Elementary School in Elyria Ohio, with a Space learning demonstration and five hands-on Space-related activities. Each youth received an Artemis Learning Lunchbox Kit to take home. The school received 50 additional Kits to use later on-site as part of the Boys and Girls Club facilitated programming activities.  During the week of October 23rd though October 26, 2023, Boys and Girls Club staff at that location engaged youth in all 5 Learning Lunchbox Kit activities by dividing the youth participants into groups of 3 to 4 to work together in teams to accomplish a separate Kit activity each of the four days. 
Elyria, Ohio
The City of Elyria, Ohio is located six miles south of Lake Erie and 20 miles east from Cleveland, Ohio., with a population of just under 53,999. The median household income in 2021 was $46,034, somewhat lower than Ohio’s overall median income of $62,000. About 20% of Elyria’s population were considered living in poverty, compared with 13% of Ohio’s overall population Fifteen percent (15%) of the population has a Bachelor’s degree or higher, compared with 30% of Ohio. Seventy five percent (75%) of Elyria’s population is white, 14% Black of African American, and 10% Hispanic or Latino compared with Ohio’s population of 81% White, 13% Black or African American, and 4.5% Hispanic or Latinx. The Boys and Girls Club in Elyria, Ohio serves youth from these underrepresented and underserved populations. 
Boys and Girls Club Staff Perceptions of Youth Engagement with the Artemis Learning Lunchbox Kit
A staff person with the Boys and Girls Club in Elyria, Ohio who helped coordinate the logistics of COSI’s cloud demonstration and NASA hands-on activities with the youth responded to a questionnaire that the CRE evaluator sent them regarding their experience with the Kit distribution and use. This person indicated they were “Very satisfied” with the Artemis Learning Lunchbox Kit itself, the manner the Kit was delivered to the school where they hold their Boys and Girls Club meetings, and the overall effectiveness of the partnership with COSI regarding the Kit. This person “Strongly agreed” that the Kit helps with the Club’s vision and mission, provided the Club with added programs and services for distance learning opportunities, and helped to increase youth engagement in STEM. 
CRE’s evaluator conducted a follow-up interview with a Boys and Girls Club staff member who facilitated and engaged 50 youth with four of the five Artemis Learning Lunchbox Kit activities. The staff person commented that the youth who had completed some of the activities when they took the Kit home earlier were excited to do them again at the Boys and Girls Club, including the “Launch a Rocket” activity using Alka-Seltzer, “Make a Parachute to Come Back to Earth” and “Build a Moon Base.” Those youth who had not engaged with the Kit at home said that doing the activities at the Boys and Girls Club made them want to go home and do the activities again. When asked how the Learning Lunchbox Kit contributes to youths’ interest in STEM and participating in STEM learning experiences, the staff person said that the Kit engagement “opened their [Club participants’] world to STEM” by providing them with opportunities they might not have had previously. He felt their engagement with the Kits provided them with a learning opportunity that is different than what they probably receive in the school classroom. The staff member felt there was value to engaging the youth on site during the Boys and Girls Club, because by working together in groups to complete the Kit activities, the youth were able to further develop 21st Century skills including teamwork, cooperation, and leadership. The staff person commented that one hour was enough time to accomplish some of the activities, while for others the youth were instructed to complete the activity at home. 

Youth Perceptions of their experience with the Artemis Learning Lunchbox Kit
The CRE evaluator spoke with the Boys and Girls Club youth participants after they completed the Kit activity during their fourth day of engagement with the Kit. Some of the youth made the following comments: 
“I had fun doing the activities.” 
“I want to learn more about Space and rockets.”
“I liked learning about Science by doing something instead of just hearing if from the teacher at school.” 
“Now I want to go home and do some of the activities again that are in the box I took home.”
“When I think of Science I now think it can be fun.”
[bookmark: _Hlk174010173]Thirty-two youth who were at the Boys and Girls Club meeting during day 4 completed a 6-item questionnaire that also provided their perspectives of the Kit and the Kit’s activities at the Boys and Girls Club engaging with the Artemis Learning Lunchbox Kit. 
· Ninety-four percent (94%) of youth who completed the questionnaire thought the Kit activities were “Interesting” or “Very interesting”
· Seventy-seven percent (77%) indicated they had learned something new by exploring the Kit, whether it be “One or two things” to “Many new things”
· Eighty-six percent (86%) indicated engaging with the Learning Lunchbox Kit made them “Want” or Very much want” to learn more about Science
· Ninety-four percent (94%)  indicated that engaging with the Learning Lunchbox Kit will “Help or “Very much help” them in school to learn Science.
Artemis Learning Lunchbox Kit Youth Questionnaire Responses Norwalk/Sandusky Ohio Site
Child’s Age
	6%
	68%
	23%
	3%

	         8
	9
	10
	11


Thought the Kit Activities Were Interesting
	0%
	0%
	6%
	31%
	63%

	No
	A little    
	More than a little           
	Interesting
	Very interesting


         								      
Learned Some New things About Space by Exploring the Kit Activities
	23%
	39%
	27%
	11%

	Not at all, nothing new 	
	Only one or two new things
	Several new things
	Many new things


Exploring the Kit made me want to learn more about Space
	0%
	0%
	14%
	21%
	65%

	No                 
	A little

	More than just a little
	Made me want to learn more
	Very much made me want to learn more

	
	
	


The Learning Lunchbox Kit will help me in school to learn Science
	0%
	0%
	6%
	43%
	51%

	No
	A  little
	More than just a little
	I think it will help me
	I think I twill help me very much



Case Study #3: James Webb Space Telescope Learning Lunchbox Kit Youth Engagement During the 2023 National Lights On After Schools events
Launched in October 2000, Lights On Afterschool is the only nationwide event celebrating afterschool programs and their important role in the lives of children, families and communities. The Afterschool Alliance organizes Lights On Afterschool to draw attention to the many ways afterschool programs support students by offering them opportunities to learn new things and discover new skills. 
In 2023, the Center of Science and Industry (COSI) partnered with 18 organizations across the United States that participated in the Lights On After School event to engage youth in STEM learning. COSI distributed a total of 2,543 James Webb Space Telescope Learning Lunchboxes to these organizations. COSI’s Center for Research and Evaluation (CRE) requested representatives from these partner organizations to respond to a brief survey questionnaire regarding their experiences with the Learning Lunchbox Kits. Representatives from 16 of the 18 partners responded to the survey questionnaire. They indicated they were satisfied to extremely satisfied with the following:
· Their experience partnering with COSI on the Learning Lunchboxes 
· The manner the NASA/COSI Learning Lunchbox was delivered and disseminated at their location
· The Learning Lunchbox itself
They agreed to strongly agreed with the following: 
· Engaging youth with the Learning Lunchbox helped with their organization’s mission and vision
· Helped with their outreach efforts to their community and general public
· It provided them with added programs and services for distance education
· It provided families and youth who they serve with added distance learning opportunities
· It helped to increase youth engagement in STEM learning. 
The CRE evaluator conducted 30-minute follow-up interviews with 10 of the 18 partner organizations that used the Learning Lunchbox as part of their Lights On After School event. CRE had interviewees talk about the webinar training they received for using the Learning Lunchboxes, how they used the Lunchboxes as part of their Lights On After Schol event, how the Learning Lunchbox contributed to youths’ interest in STEM, STEM career interest. 
Training
COSI hosted and facilitated a webinar with Lights On event partners about the Lunchbox itself and how to use the Lunchbox, and follow-up evaluation. The CRE evaluator found that several of the partners who participated in the webinar found the training to be helpful. 
“The webinar training using the Lunchboxes was informative.”
“The training [webinar] was helpful. There was a lot of attention to details. I felt it addressed everything I needed to be successful doing the Lunchbox activities. I felt comfortable after the training showing the staff how to use the Lunchbox. 
“The webinar training was helpful. It provided us space to ask questions.”
Using the Lunchbox during their event
The CRE evaluator found that different sites engaged youth with the Learning Lunchbox in different ways.
“Some of my staff decided to do it [Lunchbox activities] as self-directed. Sometimes we have groups of kids working on independent projects for our afterschool program. In this case [with the Lunchboxes] the kids did each activity on their own.”
“We did the Lunchbox activities one at a time, with all youth doing the same activity.” 
How the Learning Lunchbox contributed to youths’ interest in STEM
The CRE evaluator found that the Learning Lunchbox Kit activities contributed to youths’ interest in STEM in different ways including perceptions of science around us and in our daily lives, shaping a culture of science, providing unique learning opportunities, and motivating youth to learn more about Science. The following interviewee comments illustrate what youths’ experiences with the Lunchbox: 
“[Youth saw] Science is around us and part of our daily lives”
“[Youth] walked away from the experience feeling that Science is for everyone any anyone can be a scientist”
“Added to a culture of science around us”
“The Lunchboxes were fun and gave both adults and their children an opportunity to learn about Space that they may not have otherwise had the opportunity.”
“The youth talked about wanting to go home and do the activities that were not able to get to during the event.”
The Learning Lunchboxes provided greater access to Science for youth.”
“It was cool to see students who had not been engaged before with our afterschool program, now engaged in the Lunchbox activities. I think we were able to reach some hard-to-reach students at a different level.” 
“Several of the staff said the kids want to do more learning about Space because of doing the Kit. Staff is pulling more ideas . Kids indicated they want to learn more about Space.”
STEM Career Interest
The CRE evaluator found that the Learning Lunchbox activities contributed to youth thinking about a career in STEM. 
[bookmark: _Hlk175217662]“Some of the students who did the Lunchbox activities are High School students who have expressed wanting to study and career paths in STEM when they graduate. Some of the youth gained new insight to possible careers in STEM. It was educational about what they could do in STEM.”
“It was nice to do something specific about Webb and then connect it to our local economy and local careers.” (Huntsville Alabama that has a strong Space presence)
Other comments 
Other comments provided by interviewees included the following:
“It is important for underserved children to get quality experiences to “catch them up” on Science. The Learning Lunchbox provided a quality experience.”
“Would be happy to work with COSI in the future.”
“We are a non-profit organization, and we would not have been able to engage our children in a science-learning activity like the Learning Lunchbox if we had not received them at no cost.”
Partner and Collaborator Perceptions
Questionnaire and Follow-up Interview Responses
CRE sent 76 emails to partners and collaborators across the United States with at least one follow-up request. CRE received 45 completed questionnaires for a 60% response rate. CRE completed 26 follow-up interviews with partners and collaborators (58% response rate of those who completed the questionnaire). Nineteen of the 45 either did not respond to an invite for a follow-up interview, did not attend their scheduled interview, or declined due to scheduling conflicts. The following are questionnaire and interview findings of partner and collaborator perceptions regarding COSI’s dissemination of the Learning Lunchbox Kits, how partner and collaborator organizations used them, how they thought they were used at home by families, perceptions of contributing to STEM interest, contributing to organization’s vision and mission/value of partnership.
	Partners and collaborators were asked to rate each of the following on a scale of 0 to 6, with 0=Very dissatisfied to 6= Extremely satisfied, 

Your experience partnering with COSI on the NASA Learning Lunchbox Kit



The manner the NASA Learning Lunchbox Kit was delivered and disseminated



Comments from follow-up interviews with partner and collaborators included the following: 
“COSI staff was helpful in getting the Kits to our organization and then getting the Kits distributed to three local organizations.”
“The event we had at our school was amazing. It was something that the staff and students had not experienced before. Every students, all 400 in the school, got to leave with a Learning Lunchbox Kit.”
“Community persons from NASA helped with the Kit distribution and were able to communicate in Spanish with families at the event. These persons from NASA were able to provide information about the Kits in Spanish for those families where Spanish is their primary language.”
“There was some confusion about what exactly the distribution event would be. In the end, the presentation and the event was spectacular.”
A few of the partners (n=6) commented that it would have been helpful to have had more information about the Kits before they received them. 
“It would have been better if I had had more information as far as the purpose of the Kits, what they were. Did not know much about the Kits before I got them.”
“Did not know anything about the Kit until they received it. Was just asked by a community organization if they wanted them. Having information ahead of time would have been helpful.”

Your satisfaction with the Learning Lunchbox Kit



[bookmark: _Hlk174004275]Overall effectiveness of your organization’s partnership or collaboration with COSI regarding the Learning Lunchbox Kits



On a scale of 0 to 6, with 0=Strongly disagree to 6=Strongly agree, rate your response to each of the following regarding the NASA/COSI Learning Lunchbox Kits.

It helps with our organization’s vision and mission



Comments from follow-up interviews with partner and collaborators included the following: 
“One of the goals of this organization is to help youth be successful academically and nurture their interest in STEM. Feels the Kit helps contribute to this goal.” 
“Part of our mission is to engage youth in programs that help them learn more. The Kits help us with our goals to further educate children about Science.” 
“The Kits help children build academic preparedness and success.”

A few of the partners (n=5) commented that their organization’s mission does not include STEM-learning.  

[bookmark: _Hlk174005672]It helps with our outreach efforts to the community and general public




[bookmark: _Hlk174005754]It provides our organization with added programs and services for distance learning opportunities




Comments from follow-up interviews with partner and collaborators about them using the Kits included the following: 
“We used the Kits to engage youth in science activities at their center. Introduced what was contained in the Kits and then the youth did one of the activities on their own at the center.” 
“This organization has an after-school program. Teachers at the school demonstrated Kit activities #1 and #2 and instructed students to do activities #3, #4, and  #5 at home.” 
“Some of the Kit activities were done on site by the organization’s staff tutors. The organization’s staff tutors engaged children in viewing three videos that were included as resources with the Kit and doing three of the Kit activities. “

Some of the partners (n=18) commented that they primarily distributed the Kits to youth to take home or to other organization to use or disseminate the Kits. 
“We did not use the Kits, because we do not do programming, rather they were disseminated to three local organizations in the area.” 
“Mostly just disseminated them to families who attended a special event that we hosted.”

[bookmark: _Hlk174007059]It provides the families and youth who we serve with added distance learning opportunities



Comments from follow-up interviews with partner and collaborators about how they thought families were using the Kits at home included the following: 
“I have received requests from families for more types of these Kits.” 
“I think the Kit is something the youth enjoyed STEM learning, as the learning experience provided less pressure at home outside the classroom.”
“We get feedback from our social media and reviews. They did the Kits as a family.” 
“Some of the youth indicated that they did some of the activities at home with their siblings.”
Most of the partners (n=17) indicates they did not know how families engaged with the Kit at home. 
[bookmark: _Hlk174007177]It helps to increase youth engagement in STEM



Comments from follow-up interviews with partner and collaborators about whether they thought the Kits help to increase youth engagement in STEM included the following: 
“The Kits appear to be fun. They give both students and adults activities and guidance they may not have. I think it probably helps to support youth interest in science. I am not sure how the Kits might contribute or supporting long-term and sustained interest in Science. If all the Kits do is help a child understand that science can be for everyone, I believe the Kit helps to accomplish this.” 
“I think the Kit exposes youth to STEM and provides an opportunity for them to practice STEM skills and engage in science in a less formal and stressful environment than school.”

Some partners and collaborators were not sure about whether they thought the Kits help to increase youth engagement in STEM (n=9). Some partners and collaborators provided additional comments regarding their perceptions of the Learn Lunchbox Kits and distribution, as well as offering some suggestions and recommendations.
a. Adapt Kit for families and children where Spanish is their primary language (n=4) 
b. Some families do not have access to Internet in their home, and therefore not able to access some of the extended learning resources in the Kits, such as videos (n=6).
c. Sometimes it was not clear everyone’s role (COSI and non-COSI members) with the “run of show” (COSI’s involvement and expectations from others at the site). This resulted in some confusion at times.



d. Recommendations:
1. Have COSI work with and coordinate with more community organizations and non-profit  that might bring Science learning into the classroom. This organization could engage students with the Kits as part of the school day.
2. When working with schools, have COSI reach out to the Science Department Chair or coordinator for the district of individual school to bring them on board. Also work with school principals to engage them in the process and get their buy-in.
3. When working with schools, provide them more lead-time to disseminate the Kit or plan to use it in their classrooms as part of their curriculum and instruction.
4. Have one COSI contact person per site to coordinate logistics and centralize communication. 
5. COSI could include some ideas of how the Kits could be used in the schools. 
Conclusions and Recommendations
The following evaluation conclusions and recommendations are based on the findings of the data collected and analyzed by COSI’s Center for Research and Evaluation (CRE).
Clarity of Learning Lunchbox Kit instructions and use
1. Overall, the Artemis and James Webb Space Telescope Learning Lunchbox Kit instructions are clear and understandable and result in easy use and engagement. 
2. Testing prototypes of all five hands-on activities for the Artemis and the James Webb Space Telescope Learning Lunchbox Kits prior to final creation and distribution was valuable in making final changes and improvements to the Kits. CRE recommends that all future Learning Lunchbox Kits be field-tested prior to final creation and distribution.   
Parent/guardian assistance with child engagement 
3. Parent/caregiver assistance, especially with younger children, helped with engagement and learning.  CRE recommends that engagement with the Kits is a family experience so that parent/caregivers can assist with with these younger audiences to engage with the Kit activities and help with their learning.  
Impact of the Artemis and James Webb Space Telescope Learning Lunchbox Kits on child interest and engagement with the STEM activities and Science learning
4. Measuring the impact of the Kits on end-users (i.e. families and youth), specifically regarding Kit use, engagement, interest, and learning when Kits were disseminated and given to parents/caregivers and/or to children to take home was exceedingly challenging. Follow-up regarding their experiences was extremely difficult without contact information. In most cases, low questionnaire survey response rates resulted in CRE unable to conclude any generalizable impact of the Learning Lunchbox Kits (e.g. interest, engagement, learning, attitudes about Science and Space specifically) to the thousands of families and youth who received them. CRE recommends that data for evaluating the impact of future Learning Lunchbox Kits focus on efforts where these are used by organizations and non-profits for their programming efforts where data can be collected on-site. 
5.  Focusing on evaluation data collection at limited sites where findings were presented as three case studies did allow CRE to conclude the following about the experience and impact of the Kits on end-users (i.e. parents/caregivers and children) for those sites. CRE concludes:
a. [bookmark: _Hlk175216867]The Kit activities are interesting to youth
b. Engagement with the Kit results in youth learning new things about Science and Space and wanting to learn more
c. Youth think engaging with the Kit will help them in school to learn Science
d. The Kits are a good way for parents/caregivers to engage with their child's learning about Science. 
e. The Kits provide STEM-learning opportunities to underrepresented youth they may not otherwise have 
Partner and collaborator (at organizational and implementation levels) perceptions of the Learning Lunchbox initiative and dissemination process
f. [bookmark: _Hlk175216981]Partner and collaborators were satisfied with the Kit contents and hands-on learning activities, effectiveness of organizations’ partnership or collaboration with COSI regarding the Learning Lunchbox Kits, and the manner the Kits are delivered and disseminated. CRE recommends that future Kits are adapted for families and children where Spanish is their primary language. CRE also recommends that COSI work more closely with local non-profit organizations to help them integrate the Kits into their programming strategies and work more closely with school principals and heads of school Science departments to engage them in the process and get their buy-in.
g. Overall, the COSI “roadshow” for disseminating of the Learning Lunchbox Kits to partners and collaborators is effective and engaging. At the same time. sometimes it was not clear regarding everyone’s role that resulted in some confusion (COSI and non-COSI members) with the “roadshow”. CRE recommends that COSI clearly communicate to all partners and collaborators involved with, and that are a part of, the distribution of the Learning Lunchboxes their roles and expectations for the process.
h. The Learning Lunchbox Kits help partner and collaborator organizations with their vision and mission, their outreach efforts to the community and general public, providing added programs and services for distance learning opportunities, and increasing youth engagement with those they serve. CRE recommends that COSI remain aware that some families do not have access to Internet in their home, and therefore not able to access some of the extended learning resources in the Kits, such as videos. 
  










Neither dissatisfied nor satisfied	Satisfied	Extremely satisfied	0.05	0.27	0.68	

Disatisified	Neither disatisified nor satisfied	Satisfied	Extremely satisfied	0.03	0.04	0.23	0.7	


0.32	0.68	

0.04	0.4	0.56000000000000005	

0.12	0.32	0.56000000000000005	

0.08	0.08	0.24	0.6	

0.08	0.28000000000000003	0.64	

0.08	0.04	0.08	0.8	

Neither agree nor disagree	Agree	Strongly agree	0.2	0.3	0.5	
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