
   
    FY2 3  K-1 2  OUTCOME AS S ES S MENT 

REPORT BRIEF  

 

The NASA Office  of STEM Engagem ent (OSTEM) and NASA Mission Directora tes  offe r a  broad and 
diverse  portfolio of s tudent experiences ,  cha llenges,  and com petitions.  The  goal of these activities  is  to 
spark and susta in inte rest of K-12 s tudents  in STEM by connecting them  and the ir form al and inform al 
educa tors  to authentic STEM experiences and NASA’s endeavors in explora tion and discovery.   

P URP O S E  

The  purpose  this s tudy was to collect and ana lyze  s tudent outcom e da ta  and Activity Manager feedback 
to inform  efforts  to be tte r understand the im pact of NASA’s K-12 STEM Engagem ent investm ents  and 
facilita te  utiliza tion of findings.   

METHO DO LO GY 

The  s tudy used a  m ixed-m ethods design,  com bining qua lita tive  and quantita tive  da ta  to answer three  
eva lua tion questions (Figure 1).   

TOPIC     QUESTIONS     DATA SOURCES 

PARTICIPANT 
OUTCOMES 

To what extent do K-12 students who 
participate in NASA STEM Engagement 
Activities report positive STEM Outcomes? 

NASA K-12 Student Inventory  
Document Analysis - 9 activities 

NASA K-12 
STUDENT 

STEM 
INVENTORY 

What are the psychometric properties of the 
NASA K-12 Student STEM Inventory?* 

NASA K-12 Student Inventory  
N=1,376 participants 
Analysis - factor analysis, descriptive 
analysis 

USE OF 
FINDINGS 

In what ways does the K-12 STEM Outcome 
Assessment provide useful information to 
NASA Activity Managers to inform program 
improvement? 

 

Activity Manager Discussions  
Pre-study N=14 
Post-study N=9 

 

 

 
 
 

 

 

 

 

 

 

 
Figure  1.  Evalua tion Questions  and Associa ted Data  Sources 

ACTI VI TY DO CUMEN T AN ALYS I S .  Activity Managers  provided docum ents  tha t described the activity and 
its  goa ls (e . g. ,  program  description,  num ber of s tudent contact hours ,  goa ls  and objectives ,  ta rge t 
popula tion,  and num ber of participants).  
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NASA STEM ENGAGEMENT ACTIVITIES 

   
 

 

STEM PROGRAM 

Engages K-12 students in 
authentic investigation of STEM 

 

 2 activities 

STEM CHALLENGE / COMPETITION 

Engages K-12 students individually 
and/or in teams to design solutions 

to STEM challenges 

 2 activities 

SUMMER INSTITUTE / CAMP 

Provides K-12 students with an 
extended duration experience with 

real-world STEM 

 3 activities 

Figure  1.  Types  of NASA STEM Engagem ent Activit ies  Included in Study 

N AS A K- 1 2  S TUDEN T I N VEN TO RY.  This  evalua tion builds  on the work of the  FY22 eva lua tion to use  
and further tes t the  outcom e assessm ent instrum ent deve loped and piloted in FY22.   

The  FY23 adm inis tra tion included direct 
collabora tion with NASA K-12 Engagem ent 
Activity Managers from  nine activities  who 
shared links to the online  instrum ent in spring 
and sum m er 2023 a t the  conclusion of the ir 
activities .  A tota l of 1, 376 participants  
responded.  Explora tory Factor Analysis  was 
used to tes t construct va lidity of the  
instrum ent and reduce  the  variables into 
factors .  

Figure  3.  STEM Outcom e Ratings  by Activity of Youth 
Participants  of NASA STEM Engagem ent Activities  

 

Sense of 
Belonging

STEM 
Performance

STEM 
Interest

STEM 
Identity

Overall
Mean

ACTI VI TY MAN AGER DI S CUS S I O N S .  Fourteen 
NASA STEM Engagem ent Activity Managers  
participa ted in initia l s tudy discussions to learn 
about the  eva lua tion.  Nine  activities  of various 
types participa ted in the  s tudy (Error! 
Reference  source  not found. ).  Meetings were  he ld 
a fte r da ta  collection to review the activity-specific 
Evalua tion Mem os (see Figure 4) and discuss  
recom m endations to ensure  tha t the eva lua tion provided useful inform ation.  

FI N DI N GS  

S TUDEN T O UTCO MES .  Each dot in Figure  3 shows the  average  ra ting for each Engagem ent Activity.  
The  line shows the  average  across  the  nine NASA STEM Engagem ent Activities  tha t participa ted in the  
s tudy.  High leve ls  of STEM Identity,  STEM Interest,  STEM Perform ance  and Sense  of Belonging a re  
seen across the  group.  The  average  ra tings on the  sca les ranged from  3. 1 to 3. 3;  be tween agree  a  
little  (3) and agree a  lot (4).   

The  m ean (i. e . ,  average) scores of two activities  were lower than of the  others  and of the  overa ll group 
average .  These  two activities  predom inantly se rve  s tudents  from  groups his torica lly underrepresented 
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and underserved in STEM.  Scores  indica te  s tudents  from  these two activities  a re  not (ye t) confident in 
the ir skills ,  fee l like  they be long in STEM,  or see  them selves  as STEM people .  

The  highest average  STEM outcom e scores  in te rm s of STEM Identity,  STEM Interest,  STEM 
Perform ance ,  and Sense  of Belonging were evident am ong youth a ttending Sum m er Institutes / Cam ps.  
STEM Challenges/ Com petitions were second highest,  and STEM Program s the lowest,  ranging a round 
the  agree  a  little  ra ting.   

P S YCHO METRI C AN ALYS I S .  Based on s ta tis tica l ana lyses ,  feedback from  an expert review panel 
convening,  and previous research,  the  NASA K-12 Student STEM Inventory was shortened from  37 to 
19 item s (Figure  4).  Students  in grades 9-12 have  the  option to answer three  additiona l item s to 
provide  dem ographic inform ation using the ca tegories  identified for federa l da ta  collection.   

STEM IDENTITY STEM INTEREST STEM PERFORMANCE SENSE OF BELONGING 

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

 My parents  or guardians 
think I am  good a t STEM 

 My teachers  think I am  
good a t STEM 

 My friends  think I am  
good a t STEM 

 I see  m yse lf a s  a  STEM 
person 

 I like  lea rning about STEM 

 I like  to solve  STEM 
problem s 

 I think of STEM things  to 
try out 

 I ge t excited about doing 
STEM projects  (origina lly 
se lf-efficacy sca le ) 

 I am  a  good team  m em ber 
when I work in a  group on 
a  STEM project 

 I can finish a  project by its  
due  da te  

 When a  project does not 
work out I can think of 
othe r ways  to do it 

 I can be  the  leader of a  
team  working on a  project 

 I fee l like  I fit  in within the  
NASA program  

 

 

P RE- EXI S TI N G S TEM I NTERES T S TEM R O LE MODEL ACTI VI TY O UTCOME S TEM CAREER I NTERES T 

 How often do you do STEM activitie s 
in your free  tim e outs ide  of your 
science  class? (never,  ra re ly (le ss  
than m onthly) m onthly,  weekly da ily) 

 What m ade you firs t becom e 
inte res ted in STEM? (short answer) 

 Does an adult in 
your life  have  a  
STEM job? (Y/ N/ Not 
sure ) 

 Please  describe  wha t 
you lea rned about 
NASA.  (short answer) 

 What kind of job do you 
see  yourse lf doing in the  
future? (short answer) 

 

DEMO GRAP HI CS  
 What is  your current grade  leve l? ( 9-12 grade ,  dem ographic questions ,  if not,  survey ends) 
 What is  your gender? (M/ F/ do not wish to provide ) 
 What is  your e thnicity? (Hispanic or La tino,  Not Hispanic or La tino,  Do not wish to provide ) 
 What is  your race? (se lect a ll tha t apply:  Am erican Indian or Alaska  Na tive ,  Asian,  Black or African Am erican,  Na tive  

Hawaiian or othe r Pacific Is lander,  White ,  Do not wish to provide ) 

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

The  Inventory m easures  STEM Identity (other people’s assessm ent of a  person’s  STEM com petence),  
STEM Interest (inte rest to learn and try STEM activities),  and STEM Perform ance  (engagem ent and 
leadership in STEM projects).  The  inventory a lso asks about Pre-exis ting STEM Interest,  STEM Role 
Models ,  Career Inte rest,  and Sense of Belonging in the NASA activity.   
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US EFULN ES S  O F EVALUATI O N  FOR ACTI VI TY 

I MP RO VEMEN T.
As  s om e on e  wh o 

d oe sn 't  com e  from  a n  
e va lu a t ion  

b a ckg rou n d ,  I  th in k 
it 's  s t ill re la t ive ly 

e a s y to  re a d .  

 Activity 
Managers each rece ived 
an Evalua tion Mem o 
tha t included a  short 
description of the 
activity and sum m arized 
participant  outcom e 
da ta  (see  exam ple  

shown in Figure  5).  Activity Managers found the  
m em o useful and apprecia te  d rece iving specific 
feedback and results .  Recom m endations to 
im prove  the  eva lua tion process  include  allowing 
m ore  tim e for dis tributing the  surveys,  a llowing 
for flexibility for survey launch to a lign with 
activity tim elines ,  and additiona l supports  for 
the  inte rpre ta tion of activity-specific s tudent STEM 
outcom es.    

Figure  5.  Evalua tion Mem o Sam ple  

KEY TAKEAWAYS 

S TUDY GUI DI N G TO P I CS      FI NDI N GS     R ECOMMENDATI ON 

S TEM 
OUTCOMES 

• High ra tings  of STEM Identity,  STEM Inte res t,  STEM 
Perform ance ,  and Sense  of Be longing were  reported 
by the  over 1, 000 pa rticipants  of the  nine  activitie s  
included in this  s tudy.   

• Participants  of Sum m er Cam ps/ Ins titutes  offe red the  
highest ra tings on a ll sca les .   

Va ria b ilit y a m on g  
a ct ivit ie s  a n d  a ct ivity typ e s  

s u p ports  th e  
re com m e n d a t ion  for a  

s ys t e m a t ic d a t a  
co lle ct ion  m e th od  ( e .g . ,  

Act ivit y Ma n a g e r 
Qu e s t ion n a ire ) .  

UTILITY OF 
K-1 2  

S TUDENT 
S TEM 

INVENTORY 

• Study findings  confirm  the  utility of the  NASA K-12 
STEM Inventory to assess  outcom es for pa rticipants  
in grades  4-12 across diffe rent types  of NASA K-12 
STEM engagem ents .  

Con t in u e  to  colle ct  
s t u d e n t  ou t com e  d a t a  
from  NASA K-1 2  STEM 
En g a g e m e n t  Act ivit ie s .  

UTILIZATION 
OF FINDINGS 

• Initia l m ee tings  with Activity Managers  
highlighted the  im portance  of building 
re la tionships to unders tand hes itancy regarding 
eva lua tion and a llowed for targe ted m odifica tions  
or enhancem ents  to support engagem ent in 
eva lua tion activitie s .   

• Activity-specific feedback provided va luable  
inform ation to Activity Managers  and eva lua tors .   

Con t in u e  to  a d a p t  
e va lu a t ion  p roce s s e s  
b a s e d  on  fe e d b a ck.  
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