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Synopsis Methods and Study Group Results, Continued

In this astronomy education program featuring robotic telescopes, pre-post changes Development of pre/post survey instruments: Through pilot-testing and However, after accounting for students' different program treatment experiences
in youth participants’ science affinity, STEM identity, and STEM career interest are factor analysis of an initial research-based instrument, we identified items that and for their prior attitudes and interests via regression models, a predictor of
modeled to measure impact of core program elements. These elements are measured 6 hypothesized underlying factors that might be affected by student significant student gains in Affinity, STEM Identity, Computer/Math Identity, and
designed to support authentic inquiry: e.qg. requesting images with robotic STEM learning experiences, or have an influence on student outcomes STEM Career Interest could be identified. This was the degree to which students
telescopes; using image processing software to enhance and make measurements of including STEM career interest.>67 reported using and experiencing the primary "authentic"” learning activities of the
images; asking questions; connecting science to everyday life. S, 0, Comy e T YouthAstroNet program (Table 1). These core activities—which included requesting
14 Lo crious 0 leam e abou science, computes,ortechnology : 8D:2f82 EE’%Z E?%?S E:’):?l; 8D%§2 robotic telescope images, using image processing software to enhance and make
row i forms o pownas 1) MR 0z 00 Dase 0 010l | 5 Howmuchdoyou disgreeorsgree with hese stements measurements of images, asking questions, and connecting science to everyday
Q1h. | am curious to learn more about cars that run on electricity 0.115 0.056 0.314 0.230 -0.079 No, not Yes, very
® Q1i. | would Iiketohave.a science or computer job in the future 0.058 -0.119 0.403 0.239 0.118 at all much . . .
Introduction 2. liodlbdong nssonce 0251 0188 0178 0108 0172 Y 2 s a4 s e life—emerged together as one of three correlated groups of treatment variables in a
Q2f. Learning science is useful to me 0.270 0337 0.038 0.196 0.141 . . o . . .
AT ol [T [ e R factor analysis of student responses regarding their experience of 34 different
Encouraging students to pursue careers in science, technology, engineering, and G a0 do it ssoes s i o o Goss oss 0199 ogo oag | bleMMesednmoony o oo o o o potential program instructional strategies.
mathematics (STEM) is a high priority for national K-12 education improvement 70, o nerested i scence and e elsed tngs. LU0 0121 0211 02 | L esacied mschool R R N R Affinity (Common Computers/ | STEM Career | Astronomy
initiatives in the United States. From both equity and workforce demand 0. inen | ntve 10 work nar ;something,  makes me eet e I notvery TP dtike challenging projectsthat 0 0 o o o o Dependent Variables Instrument+) | STEM Identity | Eng/Math Interest Knowledge
. . . sorngtl understand the science | have studied in school 0. 832(1; _g:ggg 8:?:3 8:833 Ih?:e tlo Wc:: hatr.d to CO:Tltet: Independent Variables
perspectives, the fact that females and students of color continue to be Qe loandowal onsciencetess el . o
. . . . . Qib. 1 like to partcipate in science projects . . 0.099 0014 0.187 £ | know about many different o o o o o o Intercept 0.32(0.04) 0.07(0.04) r0.20(0.04) 0.15(0.05) 0.07(0.05)
underrEpresentEd in STEM pursuits is parthU|ar|y worrisome. 30, You con loarm mow tHinge. bt you can't routy chomee your bae ot 1T 007 | kinds of computer-related jobs Pretest Affinity (Common Instrument+) 0.47(0.07)***  10.11(0.07) 0.04(0.08) 0.06(0.11) 0.11(0.09)
intelligence -0.038 -0. - -0.018 0.046
Authentic Inquiry G2 |am proty bood 2 vsng computers 0114 Comething tmaes metesitke 0% ° STEM Identity 018(0.07)**  0.71(0.07)***  |0.06(0.07) 0.23(0.10)* 0.01(0.09)
Q7h. | feel confident in my ability to use computers 0.104 I’'m not very smart
. . . . Q7i. | know about many different kinds of science and computer-related jobs 0.377 ‘ Computers/Eng/Math 0.07(0.07) 0.06(0.07) 0.64(0.07)*** -0.04(0.10) 0.01(0.09)
Many educators have claimed that a promising strategy for nurturing early student G20, | o scance sciies ot o sl Lacause | wat 1 0382 hiemawareoftheskilsan o o o o o o -
. . . . o . . 1234 Q2 | know a scientistor engineer personally 0.028 STEM Career Interest 0.09(0.04)* 0.08(0.04) 0.08(0.05) 0.54(0.06)*** -0.05(0.05)
interest in STEM is to engage them in authentic inquiry experiences.**> Qe | paricipote im Sciants actvies outside of school 0302 i . . Astronomy Knowledge 0.01(0.04) 0.04(0.04) 0.07(0.04) 0.01(0.06) 0.64(0.05)***
" . : . : : : . Q6b. Parents/Family 0.276 Fig 5. Sample items from final survey.

Authentic” refers to Investigations In which the questions are of genuine Interest Q. friends 0.265 0. Treatment  [Other STEM Activities 0.07(0.04) 0.02(0.04) 0.04(0.04) 0.07(0.05) [0.07(0.05)
and importa nce to students, and the inquiry more C|Ose|y resembles the way real Fig 4. Factor analysis of pilot items. Core AstroNet Activities 0.27(0.04)***  [0.23(0.04)***  |0.20(0.05)***  |0.16(0.06)* 10.03(0.06)
science is done. The final pre-post surveys were constructed from a subset of items within these st e s e
The YouthAstroNet program is designed to put this theory into action. factors, plus demographics. The post-test instrument also included an extensive — - . — . e

set of questions that asked about the kinds of instruction and learning activities

, _ Table 1. Results of regression main effects models predicting pre-post
that students experienced as part of their program.

changes in student STEM attitudes and astronomy knowledge.

- - Participants’ Grade Level
YouthAstroNet Project Goals & Program Design Study Group Demographics: ity (Common nsroments) | o -
30% .
 Create and study a nationwide online learning community and program that 20 Program settings, 30 Groups 25 425D Ctha': 1'd',3re(;P°St change in
: : : - . STEM Identi il standardized measures
features the remotely-controlled, online MicroObservatory telescopes of the 261 subjects with matched Pre/Post & 15% TEM identity —is Aotronet . .
_ _ , consent: 0% comparing students reporting
Harvard Smithsonian Center for Astrophysics 5% lus or minus 2 standard
1 1¥1 1 1+ 1 : * 57% Female o 4th 5th 6th 7th 8th 9th Computers/Eng/Math = p
* |ncrease the interest and positive dispositions of middle school youth, especially S 0 deviations from the mean value
irls and underrepresented youth, toward STEM and information technolo o3% WWhite - . 20 of “Core YouthAstroNet
& P Y ! gY » 21% Black or African American 30% STEM Career Interest S | AstroNet -
careers e 13% Asian - Instruction.
Essential Program Design Elements: + 10% American Indian or Alaskan Native 0% L h Astronomy Knowledge = e
. . . . . ° . .e o e 0 2 _ I - ~ ~
* Online community supporting interactions among students, 3% Native Hawaiian or other Pacitic Islander P oo s o0 s 100
educators (PD), project staff, and STEM professionals Duration of YAN Program  wee Effect Size (Change in units of SD from Pre-Test to Post-Tes

* Personalized access to robotic telescopes, online workspace

 Use of professional image analysis tools and techniques to - - .
S Reauits implications and Future Analysis

* Adaptable hands-on activities focusing on concepts in e Sclonce s omething | get excited ot I Most of the educators of the students in this analysis were brand new
11 1 1 1 : : c. | like to see how things are made (for example, ice-cream, a..j_;_;_;—n—‘:H . .
astronomy, digital imaging, light & color, etc. A simple analysis of |3 s cuious to eam more about seence, compters, or.. et adopters of the YouthAstroNet program model and first-time users of the
. _ e. | want to understand science (for example, to KNnOw how.. | S Sy = . . .
o pre-post changes in - |° el ot g st o dcorres 1. = MicroObservatory telescopes and image-analysis procedures. These
- . . g. | pay attention when people talk about recycling to"ﬁ_ﬂ_‘ . . .
_ STEM affinity and h 1 am curious o eam more about cas that un on dlect oty | —— preliminary results may suggest that the degree to which educators can
- interest overall L O G OB ——r integrate the primary authentic inquiry innovations of the project into their
. . I like my science classes in schoo |_|_|_|-=t—'="' . . . g
Lty revealed very little | ik writing code on compters | ————r—- instruction can have a direct and positive effect on student outcomes.
positionx 24250  y  210.50 . . o s d. Learning science is useful to me ﬁbﬁ
Rl el Slgnlflca nt Change’ 3 e. | do science activities out of school because | want to i—i—i—ﬂF’_' 2Pre M . . . . . . .
e - . | am pretty good at using computers | re Mean
. rd for those itame , ety st e comer | : : , e vean Thg preliminary analysis is limited bgcause many potentral factors and
e ) ' e teracted wih o seene o engneer e+ project data sources have yet to be incorporated. These include an
wnere a smad re- 5 . am interested in astronomy | ——— " ) " 1 1 1
¢ offect P . understand the seeace | e studiod I achoy [ —— exploration of educators’ pre/post survey data including their professional
oSt erreCt was o . I like challenging projects that | have to work hard to..] : : . . . . . .
P S e iy o o e | === development and implementation experiences; an analysis to determine if
Observed’ the ©  f.1know about many different kinds of computer-related jobs :l—i—i—-ft"' . . . . . .
g S g When have o work ard at sometfing, it makes me e s there is a differential impact on specific demographic groups; and
avera e C an e WaS . | am aware of the skills an engineer uses M . . . . . . . .
tg £ 5 " 2 Parents/ Py —— hierarchical linear modeling to examine specific program characteristics,
most often negative. |z iy ———— o . . .
f 5 < g such as duration, in- or out-of-school settings, single vs. mixed gender
Fig 2. Student demonstrating project during capstone Fig 3. Browser-based image software: 1 - - ! 5 ° groups; and analyses that incorporate embedded analytics of participants’
event. I53 For Learners online participation.
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