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Introduction Exploratory Study: Lessons Learned Initial Findings
This project is a research-practice partnership between Outlier Research Module Development Teacher Implementation Rey Takeaway: .Varia.bles examined in this study were related to
. . L . students’ academic achievement outcomes.
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=) [Ereele] Cauny FLbhe Se1ss (Bt Ihe prelees geel 15 1 iine Time4CS Interdisciplinary Modules Barriers and Successes in Module Implementation More-detailed findings are summarized here:
time for computer science (CS) in the already full elementary day. BCPS’ . Implementation of the Time4CS transdisciplinary module was not
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strategy was to embed CS lessons in the non-negotiable literacy time « Driven by a problem-based learning (PBL) context related to students’ attitudes or academic achievement outcomes
block. To do so, BCPS developed two “transdisciplinary” problem-based * Designed to be embedded in the elementary day’s 180 minute literacy block Pressure to prioritize test '
learning modules for each 39, 4t and 5" grade (“Time4CS” modules) « 90-minutes dedicated to literacy focus prep is universally perceived iy
. . . : . . . . . : . SR ; Regardless of school condition (across all students)....
integrating science, reading, and social studies content with CS and « 90-minutes focused on science/social studies grade level content and inhibits educational . Students had higher Achieve 3000 Lexile scores. and hiaher ESA ELA
computational thinking (CT) concepts and incorporate lessons from standards in the context of the problem-based unit Innovation ~nd Math scoreg 1 classrooms where teachers éarrie q gut higher
Code.org’s “CS Fundamentals” course. « Grade levels were assigned a specific Code.org CS Fundamentals course levels of “Extra” non-arade specific Code. org Lessons J
gA N\ integrated into the modules, and teachers had optional additional resources STEM+C’s interdisciplinary ’ J P o9 '
for CS to include (eg. Scratch, Khan Academy, Barefoot Computing) approach to content delivery TH tor the value that teach aced on interdiscipl
About Broward County Public Schools  Computer science and computational thinking (CT) is integrated throughout sheds light on existing Pressure to focus on State © greater e vaiue that teachers pilaced oh Interdiscipiinary - -
. . : : : classroom challenges Jd Standards interferes with teaching practices was related to higher student Achieve 3000 Lexile
<> with deliberate attention to CT terminology and transferable CT skills al of scores. and hiaher FSA ELA and Math scores
«@wBROWARD 2017/18 DISTRICT PROFILE within the disciplinary context. For example, below demonstrates itrrr'%laet:r':gtag%m'fg”ess i ’ J '

decomposition involved in developing a population model in Scratch.

Teachers from treatment schools where the Time4CS transdisciplinary

6th 2nd
Largest Public Largest Public F credite: Different Languages Schools, Centers BROADCASTING MESSAGES IN SCRATCH Suppo r[ from the STEM +C

School System in School System in chool System i Spoken by BCPS and Technical I
e alneg SRR = Students Colleges In the table below, list the different messages you wish to broadcast in your Scratch program. Then write down in the appropriate column what team W Aeat Stently
highly rated by Teachers

you want each sprite as well as the stage backdrop to do when that message is broadcast.

modules were implemented reported carrying out higher levels of
mandatory, grade-level specific Code.org lessons and higher levels of
“Extra,” non-grade-level specific Code.org lessons compared to

Ongoing involvement of

BROADCAST | What will What will each of the following do as a result of the message being broadcast? and Principals Administration in STEM+C teachers in Comparison schools.
Research Questions T'ﬁifjg‘ehe e ST e i improves their support of  No differences resulted between treatment and comparison
o MESSAGE to be All g gfor Pyfhes Ribbh, F Backdrop the program school teachers for “additional,” non-Code.org computer science
L . . " NAME broadcast? : activities, such as Khan Academy or Barefoot Coding.
The project’s over-arching research question was: “What are the effects Llpy n.i, w ¢ P -:fm Wothiag mq (Cp (440,, Py | RabbF shoinky [P0, Scheduling STEM+C
] = ] ] n ] u ] | q j j)[:' ( l/'4(/l('f So\i’] ” (: Y
i gt PREul R e g L T E) Uit Ia [l Iy R | it o b+ hodes Projessional Development Student demographic characteristics were also related to academic
curriculum on grade 3-5 students’ academic achievement and on A ‘p"q‘é;fﬁ{jjvj{ﬁj” and trainings to minimize achievement:
their attitudes toward CS?” M6y : overlap with other Teacher Teachers who were most o N
2| mitigater | wnen gllgadl Mle Chompiy sy, | W fh 14 Rabh ) Fshniy 4, 10chy,, obligations is difficult but successful in implementing » Low-income students (receiving free-reduced lunches) scored
. . . . e st odches Cc ] - . " . .
Outlier examined two sub-questions: ; u‘:;_f, 3’;; },;j “7’:‘ Sncreaces Aligehe Rabbrt hid e improves Teacher comfort STEM+C were actively significantly lower on Achieve 3000 Lexile scores, and FSA ELA,
(4 50 r T ALY € ‘ 4 f % X : i .
: : : rubllts coagynt d supported by their
RQ 1: Is the implementation of an integrated STEM/ELA and CS R e ltf;)lve| WItth .mlwplementmg Ad?r?inistratign Math, and Science scores. |
curriculum associated with grade 3-5 students’ academic achievement S hame | henPpfhe | Hide i dc e S Fh Sali A bbmsaded Compared to White students, Asian students performed better on FSA
outcomes? over |11 ;f( ¢ Jotchy 69 oyp, Math and Science exams, whereas African Americans performed
" 7¢
RQ 2 Is the imol - " - tod STEM/ELA 4 CS hen Tacy c:,/q‘,z, F’TY i d g, worse on FSA ELA, Math, and Science exams.
- ef rabh 15 ic ek % .
- B ks linnjelinietneztien e el iisgliels 2l Fasin g5 i  Female students performed worse on the FSA Science exam.
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Teacher and Student Sample

16 schools participated .

8 Treatment, which implemented 2 Time4CS Modules per grade 3-5 .
8 Comparison, which did not implement the modules .

Did teachers implement the module (yes/no)?
Were lessons omitted from the module (yes/no)?

. . ?
Were lessons modified in the module (yes/no)? Any opinions, findings, and conclusions or recommendations expressed in this

« Were lessons added to the module (yes/no)?

Valid Student Cases Valid Teacher Cases | | ' ; mat.erial are those of the a.uthor(s) and do not necessarily reflect the views of the
(N = 3482) (N = 213) " , | ' v National Science Foundation.
Longitudinal Student Data Longitudinal Teacher Data My students became engaged and Acknowledgements
(N = 1744) (N = 204) enthusiastic about integrating technology
—_— Y in every aspect of our study. | also love to Lessons Learned: Regardless of when professional development We would like to acknowledge and thank a few of the many that made
Treatment Schools || Control Schools Treatment Schools || Control Schools learn new things and challenge my q foll raini tak | " " ‘o isolate the traini this study possible:
_ - _ _ : and follow up training takes place, attempting to isolate the trainin
(=299 W .7'45) (V=136 (V="108) St_Ude'?_t‘_S' Even my students with P ° P PHng ° Broward County Public Schools Students, parents, teachers, and
4 ¥ ¥ disabilities were engaged and away from other new content and technology helps Teachers to administrators in each participating elementary school:
Just Pre Just Post JustPre | | Just Post Just Pre Just Post JustPre | | Just Post enlightened. Teacher, Grade 4 _ _ _ _ . - ' ' '
(=1053) | | (N=899) | | (N=1226) | | (N=877 w=0) || =5 || w=0) || (=2 J ( ) absorb and retain the STEM+C materials without feeling :»Leﬁgigtézgzﬂeg’iv[;?gg'fi Psai'[iv(érEfgLeesO;Té Igﬁ\'/z? ;Liig’s

overwhelmed. In addition, providing a Quarter between training and « Comparison: Bayview, Dolphin Bay, Gator Run, Morrow, Panther Run,
Data Collection _ _ _ _ _ Sunset Lakes, Sunshine, and Village
implementation provides time for Teachers to reflect on the material, and District administration (principal supervisors and Office of Academics)
srepare their lessons, and ask questions.
General School Affinity Module Implementation c t t I f t.
General School Self-efficacy Teacher Instructional Practices ontact intormation
Computer Science Affinity Years of CS Teaching Experience _ _ _ _ Lisa V. Milenkovic. PhD
, , _ | believe Computer Science is crucial for the >
Computer Science Self-efficacy Innovativeness children to learn but time is really limited. Broward County Public Schools
Computer Science Identity Resourcefulness and Coping Interdisciplinary is wonderful and the children 600 SE Third Avenue
Combuter Science Utilit “enjoy the content more and the knowledge also Fort Lauderdale, FL 33301
Pu / - sticks more. It is just not an easy task to Phone: (754) 321-2623
Achieve300 Literacy Scores & incorporate it all. Email: lisa.milenkovic@browardschools.com

(Teacher, Grade 95) Twitter: @sleuthacademy and @BrowardSTEM
Project website: http://outlier.uchicago.edu/TimeforCS
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