FY23 K-12 OUTCOME ASSESSMENT

The NASA Office of STEM Engagement (OSTEM) and NASA Mission Directorates offer a broad and
diverse portfolio of student experiences, challenges, and competitions. The goal of these activities is to
spark and sustain interest of K-12 students in STEM by connecting them and their formal and informal
educators to authentic STEM experiences and NASA’s endeavors in exploration and discovery.

PURPOSE

The purpose this study was to collect and analyze student outcome data and Activity Manager feedback
to inform efforts to better understand the impact of NASA’s K-12 STEM Engagement investments and
facilitate utilization of findings.

METHODOLOGY

The study used a mixed-methods design, combining qualitative and quantitative data to answer three
evaluation questions (Figure 1).
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Figure 1. Evaluation Questions and Associated Data Sources

ACTIVITY DOCUMENT ANALYSIS. Activity Managers provided documents that described the activity and
its goals (e.g., program description, number of student contact hours, goals and objectives, target
population, and number of participants).
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Figure 1. Types of NASA STEM Engagement Activities Included in Study

NASA K-12 STUDENT INVENTORY. This evaluation builds on the work of the FY22 evaluation to use
and further test the outcome assessment instrument developed and piloted in FY22.
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after data collection to review the activity-specific
Evaluation Memos (see Figure 4) and discuss
recommendations to ensure that the evaluation provided useful information.

FINDINGS

STUDENT OUTCOMES. Each dot in Figure 3 shows the average rating for each Engagement Activity.
The line shows the average across the nine NASA STEM Engagement Activities that participated in the
study. High levels of STEM Identity, STEM Interest, STEM Performance and Sense of Belonging are
seen across the group. The average ratings on the scales ranged from 3.1 to 3.3; between agree a
little (3) and agree a lot (4).

The mean (i.e., average) scores of two activities were lower than of the others and of the overall group
average. These two activities predominantly serve students from groups historically underrepresented



and underserved in STEM. Scores indicate students from these two activities are not (yet) confident in
their skills, feel like they belong in STEM, or see themselves as STEM people.

The highest average STEM outcome scores in terms of STEM Identity, STEM Interest, STEM
Performance, and Sense of Belonging were evident among youth attending Summer Institutes/Camps.
STEM Challenges/Competitions were second highest, and STEM Programs the lowest, ranging around
the agree a little rating.

PSYCHOMETRIC ANALYSIS. Based on statistical analyses, feedback from an expert review panel
convening, and previous research, the NASA K-12 Student STEM Inventory was shortened from 37 to
19 items (Figure 4). Students in grades 9-12 have the option to answer three additional items to
provide demographic information using the categories identified for federal data collection.

Rating Scale: Disagree a lot (1); Disagree a little (2); Agree a little (3); Agree a lot (4)
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DEMOGRAPHICS

=  What is your current grade level? ( 9-12 grade, demographic questions, if not, survey ends)

=  What is your gender? (M/F/do not wish to provide)

=  What is your ethnicity? (Hispanic or Latino, Not Hispanic or Latino, Do not wish to provide)

=  What is your race? (sclect all that apply: American Indian or Alaska Native, Asian, Black or African American, Native
Hawaiian or other Pacific Islander, White, Do not wish to provide)

Figure 4. FY23 NASA K-12 Student STEM Inventory, Including Response Option and Format

The Inventory measures STEM Identity (other people’s assessment of a person’s STEM competence),

STEM Interest (interest to learn and try STEM activities), and STEM Performance (engagement and
leadership in STEM projects). The inventory also asks about Pre-existing STEM Interest, STEM Role
Models, Career Interest, and Sense of Belonging in the NASA activity.
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Figure 5. Evaluation Memo Sample
KEY TAKEAWAYS

STUDY GUIDING TOPICS FINDINGS RECOMMENDATION
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. R activities and activity types

Performance, and Sense of Belonging were reported °° supports the
by the over 1,000 participants of the nine activities recommendation for a
included in this study. systematic data

e Participants of Summer Camps/Institutes offered the collection method (e.g.,
highest ratings on all scales. Activity Manager

Questionnaire).
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evaluation and allowed for targeted modifications
or enhancements to support engagement in
evaluation activities.

e Activity-specific feedback provided valuable
information to Activity Managers and evaluators.
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O(-/O based on feedback.

e Initial meetings with Activity Managers
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relationships to understand hesitancy regarding Zlo\/ Continue to adapt
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