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AbstraRdacruiting teachers from diverse content specialties for t
science (€Y cilmskKhaosonseen pr obhiesmaftiircs.t -year pfopedt

exami thodarescargtheatitioner partnership (RBP)newllaboration des
middle school CS curriculum us iThg etaacthleertso pp ltamanredd ganrde s .

piloted the cuwmcekyulwumrimal lecaReisegarCh cxmmsi.ned how the
teachers’ knowledge for teaching CS was reframed as a result of
Thisst udy e xarhikseadw]l edge t hrbaghndlomgi cal Pedagogical Content
Knowl e dBRACKcomponeaverarching concemtcihamsg adSgut t

knowledge of students’ CS understandmagesrsialnidowl edge of curricul
knowledge of instructional strategies. Qualitative analyses re-
primarily influknowdledget iorrteachiQvge rmatehhe mati cs

conceptions of CS and studenthantdeathA@Kifigs CImited

placing them at the adapTshemgs TPIACK tlgpdy athmd mig t he

second RPParef forts

Introducatnido Purpose

The federal Computer Sciendaiffobhadbleuc€C8cbaticiidhetlc)a dessng efforts to
move cotmpusciienttadee cl asAmooimcan Institutes for Rkl eAd Rcrhi t(iAdtRi))ye 2019)
recogdihet allsastt wdeerty grraeduitrecglot ous and engagiagmpuséruscioncen( CS)
and computational thinking (CT). HowevVvequ,a lsittayf fthemagocheahrassesmoromsuswi t h hi |
chall gsnigemoestecr uti ¢ @dlhea ve bfereonn ffecemttents, avwah as maRhsamitdlcsr
practitioner @RPhaoesmbhrpsd as a sptrroafeogmevi pirmgessional development
these tecwkdmesearchers and educators work as equal partners on the co
knowle,pgactacds fficwitheboth the curriculum and thetiadequetecbypatngag
students in CS and CT.

As for the sk¢2ifnstfCS8ctionnhopglgyamses dugy ceistmed hle2 Binputer Science
Framewor RQhé6ve indicatadéhhtaeres$Sbavaondistent dfrderel ehementary
through postsecondmaryt iecdwlcartliyotnwt bhundepeepresent ed miMoareiotvieers, and fen
the codémtgeappr oastlypi cad digmany tohfe se culaefcruusatdsdtuadentdd scouraging

them from cotnhteiimt em @3St aisn a fielHhiosf prtablyem hasombalbengeientists to
desigmetatkelr2 curriculum, one thatKH&ttséemdemgasgdsn exploring and underst
concepts of CS in a less fooassamgdmdi mgpnner than



IFall 2MbOgan hr-year National Sciemrce] ffotundlavedlompi ng a new middle scho
curriculum aimed toward disrupting the neghmidi'grpdecspuidens sofnCS by |
understanding basic CS concepts thredweght rtome ci rtcadrl pectroapt iboomm radf gmames . Ou
composednb¥errseisteyar ahdlusllanguage i omieddl ¢ stcchaoool©vyer the nhne mont
academi ¢ ygtaade tihgnk@dSapprodoh middle schooilng chatmibidichtorapr d games to
focesgsudeomni snpor tCSetoncepttshabstraction, ramddsgonrtiathimsout the use of a
computThrprojeesear camddsd,]l e swihopenl ncinp'ddr,adiat he mat ¢ csmenrd 7' "gr ade

mat hematé¢ashetlabdirmeimitial ddSegrcofve curriculum flandit'freadpcoming ¢
studefhe.summer frontdcdd¢ RPP tthemomructavagfestgaging students in th
newly desiugmddcas uembehcheepared and ppillacitee batsa cumiboneveckni ddl e

s chosodmmecrampt aught firs%erbgethdobhowed bweeak omemp taughgr ddethe 7
teacher

Unexpectedly, HRe p@@QVEki £fzelcefl ace stampvirtual Themphers had at most tw
weeksshioft imbBeirmcpliompltoovithe kesper odaefri ve whystch st udetrttesnded
virtually thrbPuegbhaZbems had to shift thefirronpdidegegi delt ovEirygkung
experidmeangagg $hedents in learning about CS and CT t hrwluegthe an applic:
they interaghtdeéntbraet transmiss iman agbeh ntilzee ds.caancdh e r

Ultimatptymampyk for this firstregfmamprohecmsvhchkmewbedge in
preparacdri otneafching t he TR &kewrersiecaurlcuhm. guaaistiiiddfirya mwdt h respkcs owe
year cWhaettwas the i mpacts poend atghoeg itceaalk meomltcechge f or St?e Holwiewg rC wit h
the sudden shift to virtual learning, the resecarch qiuefSltueomcanoafe tphreop
technology on their teacher knowledge: What was the impact on the teac
knowl edghieTPACKFouaddi t iqureaslt eatiendedxdmenaasi omheyparedefognad
pilotk@dSvitual camps
l. Duridgsiygmaonand fbél owiummnetrr ai ni what explkel ptoldee st camher s
designiwvgrtiumstrutotilbpmm sumpmdrot pfogram
2. What chald¢engtetdhe teachmphkesment att h@imrsafructional plans during the
virtmiallot t camiisng
3. What experiencesudtmevwingpfallet pmpagpvambkd teachdr s e wsifiobrn
preparing andopbtanhing the middle school i@Shuep emitn gzes chioali cyud aam
using eiitrharal -toef a fleccaer ni ng experiences
4. What chaldiednlgese t esaecthhemttsher t emicghhetr shgpdeanni ngeanHlamigddl e
scho@lel ectiinwier t ual -toef a €laccaer ni ng exlperiences

Perspectives

Technol oRpidaaglo gCemtl ekmtowl edge ( TPACK) (M shra; &iKosd)l edtd) D@rilbte s
teachknowl edge spseciamabkgam of technology, cohthethisdhattuggdagogy.
knowledge forCSthaadciteomzl ancpr itthtedoreti cal &mbdbevd eldigeg ofroarc ttiecaeching

mat hemawitclh t he e@Rcrogitnegnt and pedagogical knRelfadghefgf® ACKa RPP

a differenknewhddgaewn vaclaskreonovm r onmequitrleedmrtted hi nk, unlearn and rel.
change, revisd¢hednd pdamgt geotrudent s i nTHwsgrfnmamg hg teachers’ TPACK
becamm i1impor¢saamdaahceWmi ch capessuipported the khowkeflgeitrthteual 1y

t eaicthghee vCScurricwlulm middle school students?

Shreiter and Ammon {tR&9)aprometbnl iongesthaqutrecachears a process of
assim lation and accommodation toward the reconstruction of their per:
learning the speciflisamchulajse cto mparttTelwa ys cniceendc ep)r act i cahate xpeppemtceshem in
inqungud refilhgmt the ways that they confront tvhetihr ac odnicfefpetrieonnts sfuobrj etceta cr
contermthe new venhvinehments (Loughimagn, 983602; AS they assimilate their en
instrucdomanapgti 6mmygc¢onfrontr tumederstandangr efGFduethjeect matter, the natu
of tBeurrichéumg taughtembtowughuwmclt icoxnpes,i eamade how stmkeandChharn
concepmyvirtlumdrning envNirosnnkhts)(.



I'n tshtimdhe teaweheer snot prperveipars€fnon did they havesiexgeappmamrsi at e
pedagogicalort aelaching (¢ Ghisu c&nKwafitt Walgh & Tas skeltlhestWdyl’) swatsas k

to design and dhaemieme hewespar¢dach in a virtuabsenmgrohmentfheories thi
practical experiences as they concurrently isqdiored eaiso nigukthieple ped:
curriculum using virtimadsdeheanif agchempgawede f namihreg r TPACK for teachin
middle schooCSslthibeawketiheenvol ved tthhrofRdiC# fpr ac teixcpee r i o loecsh+ an

Smith Iaytdl e, d4(O9%%h)eaction researchCBnhontidadlei sghool virtmathenvironmer
pilot gcatphjeiafl ective thinking dmouthitsheixpetndeddi)ng heir use of multip
as objects tasthilelyi ghkbdir plans ardt heyqml emenhhe CS. pilot camps

Three conwé¢rlucyt steof r a hihregrowl e:dgpe ciekiperi ences, discourse and critical
(Kreber, 2004; Merriam, 2004; Mezirow, 2000; Tayt¢dbram2O@PARLKIThe educaf
requdtrlee identification of sguecididfeadanea gp mgi prea.s pllappicweise hads t he
potential ftolhelbwedpmmgmore aware andaadi toithaelr s¢f frlaames of reference wit
teachtilmeg content in a vir tMcddondpailp d@pdsthdtuchxper i amrdeggeachers as

l carsmechre rteheayr present edi swvothent i ngodethleatimaconfuse and intrigue them to «
incor por adiifofne roefnt tweaaycshtifnegr contaentrt ual envi Fomm¢hese e¢mpecfenmes
theeacditPACK, tnluesyt confront efdaiwiutrhe such thamatthkent icalkeaswkbthdgg
isgnsufficient, and they need more information os.As ndw apmredeals to re
confronted withddl s omaleesyngagn critical reflection of their own frames
specifically with ieetapcthhe twaywhhetyhado rather ttheaan¢ Kroewb corr, whhG4 )t.hey
Thesconst rgncitdsed t he ftrhaemirnegs ecafr ch questions.

The Study

Thidescriptive case sttudayclexami nkdlewt bdgandt pedagogasading growth for
virtutaddghi nngeveBecurri dhkdum.l usion of variomasamesckmpdagi eki rtthweal
instructiom,tchahbdDngnt i ngomt enretw knowl edgei ghedtheycti onadlestgnedgties
engal earnarsarning CSlands Cdns¢ pdyhexahs steeca cth®PACKs theframed

their teaching kmoamlneeddgef cartdeawh@CS gcurriculum for the mihddlred uadhool ¢
learning envlimotshi¢sutatth oy halli fo their pedagaomgideaslk ptalrii tkocregsn ga ge
thetudents in learning abouhel anat iCdn t i sughedr game s i msotdreuct i on

Curriculum Desi avel I and LevepsII Virtual Cam

The resear ctheearcspeamalt i timher RPP worked t-8@ghbohes fechlmonth throughout t
school dgwad opha'fgor ade cur rlheidwwE this yeawds eff fguitding the teachers
understanding ianmpdr€@ntefSs and gettiimg ofrepoodmatcikngont abletop games (suc
Tac Tiored Nimhe'"srade curemphhemzomgepts of abstract iamm,l goerpirtehsmsnt ati on
Byt he endceofschool year during the fir saneyvde madsipetchpd iogersaemamicnhg proj ect
language flratdkee cTirri cdielvierh obpgesdt he CS reTFliamech@m gua ge , Bocaarkdh end
Langua@BeGlwasdesi gmeda language for programmi ngBa@Glbl e2®Pp0dboard games
programmi ng Jiatngmuiaer f hgychional language syntact@Od)blut swimhihl aar t o Hask
significantly simplified.Nynthextcodd atbpkt esaphetremt ed t hesnppdbforng in
theeachaundersitmgfihe langudgeebhngh®"gradarricfibomsed on d¢h€Snding
concefppowardanslating game algorithmPriatot BoGhmpp,0opkwhansresearchers and
practitioners spent 40 hours over two weeks addres stihreg ciosnscieepst uarl que s
development and t hael gxrtictodstinso it hoef more si mppligfiaedni BgGLanguage

Theolans fPirwdealyevirtual camps were separated unustd bwardegaimes Theecfigng
studentkei @S conebptsactkiporesenstndl goyi,t tohstas niamowdgn unplugged,
approach. Thleewedcngpn dised t he btooa redk tgeanndenst bpt uabbuti dfEasusedgmodiengn
students in translatinginhoi prgagmamsl] ¢gorBbeddshec tteaad Hiemschas to the
collecttiopBPB fwor k i nddsuidginegsds on plans, presentation slides, and studen



the'fand'"grade curlhecotkawheesfree to modify activities and material, ad
stryctd the lesson plans

Thdnitial design offdrhesse Ppltwehasc ovaisnstruct Wonhhl Imodeék. time for prepar:
theeacheardsa desigmd implethphafisvirtluasdsonsheneveekampThey had ohmed

limted experience teaching mathematics classes online during spring
camps that were suddendtyuaslwiktehedi ngesnbiedenvmaptri fatclee teachers.

For these heamps,a tCanvas studio site t o ncduwsde nagl il hierkse fmatuil eq,
introductipand ZPothhetecognition of middliemistcehdo calt tsetrmtiticoomt sssipadn sv,i de d

the threle npdur day into three 40 omgntwhe h@emsnohs br da-ksnund -wr ap
upconclusiBmth teachers usedaZoompogitsiorskedpnngnetvhegodd 5

mi nute PowerPoint.pAddenitalym mlsgetdher i ibtasrenetgamesKahobdt hsGames
(Kahoot, f»02@Qtsubleaitn dr Ealkh ceagmpn t h playi nguah gameTic Tac Toe or Nim
Storiesussmedengage the ast pdamytesr s in spheifiudighlmer pl ayesd nt hpea igasme

in breakout rooms or.Theayd¢diesysusahedpnes ennsreidnnshe (gaimh as X or O
versus dsffigrentlLegbofeguraeashry deherspedific rul.©Of t fanat it hiet ga me
guideduntder st amf@B8ngonce Ftosr e xafaphkser r actthicomst udent s weopa eatdhitgme d
levels of atblsatr acdestohminbseed vae sgaanse pl avher e the final Téeweals cwasssiaonsel fie.
themovetdd he i1idadstofiasiidbonti fied inrtepheedehfiarCowngEmentual ly, the
clawasguided in translaft itnhge tghardegwlré ¥ &mearl y edehsocw itbh ewagaheo be

playdfe language in thecehgonolt htmsuoaslkRkFTHENELS & da sWHIs[tEat eméent s

expl hom hgameulwar aepresenatredalagorithm for playing the game

Teaclser AcadPméparation and Professional Teaching Experiences

The''sndi'gr ade achpearrst i ciimattchdtt RPPughout etnhdd nygeidymtghtwo CS Vewthal
learning ents.ilhemnmeen pr ihmdippeacli fically sheelccacutsdedh etifre mi nengabkhdng
excitement for, |leawhdsog ithS hematics content backagtband $§pecifachgngde
levdhet’grade t¢adehehecraddmpleted an kthelhdntaevgbher licenswas program
first year teadlgemdeeamh hmgalb t@asight the Level 1 virtual camp that emp
games wit h-ctohdei, mgoml u ggepr o.a chh'égriade t ¢ Achethecronp)l eted a secondary teac
licensure wirtograamm under gr a dnnatthee maajna@rsai graduate degree in;theching mat
had taught mathematics insfheamicddlamghehddhle fLewvel 11 virtual camp tha
design of game algorithms and translating those algorithms into BoGL |

Data Sources and Evidence

Individual teachdMyzss kinddrgodPOBddont aihkies g on ,Pdwenrspo,i nt s
worksheatds ot her Mmatetoplicstlespitghice RPPe¢ tesakheson plans for each camp
observer notes foravwdbhecamp detognshdwr delerief reflection sessions fol
camp dQuwalitataleeofa thee cbi nded swhetlgpart inductive approadh (Erickson,
identpiafy erns and tdempeni ddicstayes sainodnsr e fl ectaipeemsach teacher’s progressio
and outcomeetfrnomi hlg expldedesamad ydbesume netacadheacher’s knowledge progres
with evidencRPATK fphrazicrteixcpee r 1 camaders] itnhei nking framed wihtflo ure sTPACK t o
components propeg@dOfyygverarching conceptions atboathitrthg pampwtsers for
science cqrRBapwtpdge of students’ understandings, think3hg and learni:
knowledge of curriculum anflocutread chlilaagr miadgp ni et s s(cdBenmocvel ;e dge of
instructi ogiaels gatndda go griecparle sent ations for teaching and learning compute



Technological Pedagogical Content Knowledge (TPACK)

3 .
includes

Orientation to Teaching Computer Science (CS)

Overarching o Knmjvledge of
Conception of C-urnculum & )
Teaching CS Curriculum Materials
=
| How Taught | | How Learned | ISpECIﬁc CS Curriculum

Unit & Lesson Plans

How Technology Supports

Knowledge of Instructional

. How Technology Supports
Knowledge of Students’ Strategies for CS I ]
Understanding of CS
-
| Interactive Instruction | Indirect Instruction |
Requirements for
o Areas of Student \ Direct Instruction Experiential Instruction
Leaming CS Difficulty in CS | | | | Bxp |

How Technology Supports ]
[ 2Y Supp How Technology Supports.

Figur€ehtral Component’ss odr iTPCK i on to Teaching CS

This description represent egd tihne rHingeu roef 1d aghumidaendd itthhea df vi Heal cases
with respect to the four central components for describing the teache:
2013Bar exampl e,t lmees eu sceadmptoon egutisdlee btrree fl ections wit Duthagt cehokers.
experiences we examined their thinking with respect to how CS is taugl
that woirnki.l awel ywere interested in t heoft etalccheawr'r iaswslesmmemd curriculum n
how the technology supportedsthemssmdbbndiiefiegwdbmsaded in the
individual cdoe bnadlhsesasygsamlatli mately guided the description of each
angprovided responses to the four research questions.idemlfy,thhe ana
TPACK leve¢kathbese l(dNNelss et al., 2009) were framed as

1. Reognizyi mhe¢eeachers recognize connections among the content, peda;

2. Acceptwhm@gre teachers have a favorable attitude toward the connect
pedagogy and technology for CS.

3. Adaptiwhgre teachbke Boeincorporate activities in their teaching,
among the contenand pedalgmglyogy for CS.

4. Exploryimwhere teachers actively explore t henidnttegrhatoil ®gyo fi nc dthted irt
teaching of CS.

5. Advan nghere teachers consciously evaluate the resul,amdof the inte
technology in their teaching of CS.

Resul ts

Analyses of the’ tewbforetachever the fruoé i pes ctdRRiPrt b d oir dwshcehn
teachG@CSwvgi rt uiaf hyi 1l ot cBmgsscripti dreacthetrbé four TPAGK tcho mpessnpeerctts t o
CSalsled tdesheiption of their TPACK ludté hmprediyied eskpponi sneat henfour
reseaquwehs t namds r e c tfiotheecond yeef fBRPPs

Teachers’ TPACK Components



Both teachers’ overarching conception€Saboutpt helwparedpyesat ferdbaght eachi n;
their lesdfonr placrhi ngamphshpyl were tasked with planning and organizing
camp dahsch ultimatelthedesovishodaCSofur,andwwumt dlodtladgltearned.
Durithhe academibeymajoretyonfenhthe cuwas cdidsumpue dutly ntelde

resecarchers rather Hdwevarhe ttleradeehgdrlso.hpmenk heeachwerrse 1 earning about CS
througlhrelpakesdson tphatnsdescribedi ghtw bAs ttalmmghked with thasheyi deas
provided f.dbdbugk this interactiont w tthe sdhlmephastclnayx htethrsyught the i1deas
mi ght be.tHogbtvergvarthaeriaching cbacaeme¢i mase fc h masdltylneyt uaplllaynne d

lessons for their camp instruct isoim diemttsawet heyngagedachellewirhhng CS wi
prepared mEoehispllans,t boatheerlshea vbhyt he prepared matesi ftomanhliedirect:
reesar c hreatshercompheteb ygni ng tlheesistdlossvar 1y, their prleafnineecd elde shsoomst hey ha
learned the T€dchdeadA used the Levelfll sesmptodiscifimfs uirdeas for lessons
as well gashto suggestions frtoawariksetengatbhexchmpt lgoalevel Ielf camp debr
reflectiveTsaesheonB described his concern that he did not have the ful
andvas certlhad sheme misconceptions in his basic understadiding of CS as
progresisit bhdevel opmbdmtaraf mdmeor s.Whml e both teachers demomlsdamted and v
overarching conceptions foxttheamdhrpmge omttdyretmdd ritels)s pel nechdort h
brieXperiencesCSuuthrithwhumh resthewdcemt asntgprtihmary concepts for the
lessons as dwdilelr ®xt ¢heéi cgncepdwliat they theghtohisn

Wi th respheectt etaockhheorwsl’edge of students’ under st andiCBgs tlhetnhgitrhlhiefg and 1 e:
camps as weVir tsatburee odmppreoved to limit the teaghthsetiuddpmptortunities t
thinking aBdthdetesxiparessed difdlipmdggedietvse ]l opunbderstanddnghinking
primansl g reshfotonofor ganiamalt icapabi Wholesclass discussions were difficnt
The students typically had their microphones “off” sovhtiHat tthleggir home
were abdepd¢moi odi“chaildley’ behi nd stTheei rt eaawahtearrs hand odisfefrivciwnlgt ys tiudents to s
whaormuse Zhem features to indicattehumbastampbrnasi,s essdi’tlhhmdst eachers’ tried
polling as af orecgentitgiuneg feedbackbdt ofmot htéh itsh aftbamt sdi gandkere¢al ly
stdienttsh’inking abouOr ghei stlmdents bneskielit trocmsmpl etwasa task
disappointing because thetestudedlalsatlgrdatniodn rawet hohappahedsive
directfioansgettitgmepgupsar Mede¢ ypi caaltlhyer cthirald e g iundgtng kar e tt thier kwintgh

the cTeasheusdAirtual nbocdesdsdibeceghfeepresentation and algorithm and
wi tsht udewotrski ngr e akout gsommaripwe arndsedplpldihe vinatate ofpd¢thicences

also consEaacdhesdi nhes preferred instfoolmionmdt lsd matt iog@sswle ¢ thes e s

present edniddeads questioning to guartders tthredisnfpidemd sihopugh breakout smal
gromprksheets.Yat ,t alskst oo had difficulties in engaging the students 11
discuskFuophhermrexplhiha¢din mathematics he was abhghtQuesngageri sgudent s
guide theirast thienkhandg been teaching for a number of years and had a goo
thinkThg.only times that the breakout collaborations seemed to work we
available neomvack woth a group to use questions to guide their develop
report to the teacher what they had heard f Womhshh#sS tcsurdruirciunlgaini,he del
Teacher B indi owatse dintshuartd doeft twhbeg able to gather Idasi rcatulgiteking

dil emmavhefh to let them strug@lenwithe tthhicendlelvbennt ngsi mphy oralelr t hem
to keep the lesson progressing

The teachers’ knocwlrerdigeeu loufm tahmednactwerrriiaclisl for teaching and learning comy
guided hteyint er aostiitding hasRPRey retsopotnhdeed essons the r.eFsoerartchiecrs ccenspisgne
bottheacher spricthd sidl glper eparedamdeacher A was successful in breaking th
smaller pmetehhet ®tudentSsh’e meuegdse.nt ed the game aspect of the curriculur
websites such as MathlIsFun and Tabletopia for dmhts pvatykrmombdbletop gai
interaction. For writing algorithmsofmaom e mksahmd eBqwesrhpeo idnets isglniedde s
guide the studentsl garctrtkmtfag Tnc TaenlToes ordlewlcdite rr BBy wedponnt he
slidos intrtohdeucceontleptsmarily used an el etcd ronplhewkiomekepiasd keeping the
students in pairs using worksheetKoranbdotplr otgeraacninei msg talcet icvhiatlileesnge of ha
virtually forced ptrleqpmartead wsaet etrheals rather bkaznudesognthgitrhanf aowhiar
with the CS cThhaiirc ud fufnoprrtismanfeirbey somact i vi tkieep ttdie studeint bvenkaged
format



The teadkmhomd’edge of instructional strategies and pedagogiCSal represen
was mfooundydthe virtual teaching fdshmad Iwittthl ewhdizcphe iteheerfde ns e
technology as a way tointeaoaetl gwlldablosfdt ohes ggmadgoriahosg with
synchronous game play of Shhe dsab IGotogd egalmes. for coll abafadmng on work
breakout amaondss d havtudemest Ischiar des&mofghofip wWbark.cul minating activity
asked udsetnovr i t e downwarlds tthtesays sociated with cofilpatececohideened. the

wor casnd craapbed clothhre with t.Md gotruhdintspresentwdiwhikswanos t

commolny uwoddsymore than tSh% sotfulem¢lser B relied almost exclusively on t
guidhe students in al gorAfttlem ddwse lpappmehttdutdieont,s wor kr ¢ a ks atarhd

to prepare &lhgddersictrhinised ga me Butlgas .n, this strategy was fraught with di:
students to collaborate and shathet ke urkbettubrsnnekdi ntgo. tkhoer whioolseureel,ass vi ew
their algbmi¢hstsheeyirtual environment whs dosctbhndobevhofeed to hav

ResponsRegsoarch Questions

Thanaleysof thesuppoecsed rtes ptoms eSour reselBhe he questthiatnstshe teachers
viewed as thledmpidiegshiegnvi rt ual wemrset rtthotsieh sfprroitmegr m o§chheol vyedmal
teachfiorgheir mat hematThkiss clasised al 1l gavend ¢hper tonce @ankasthandool s:
Zoom The experiences also soliditfhieed nphoeritra nucned eorfs tbarmedsiksi gnagd ft chre t i me
instructional pieces andaptovellyngngepgeviheesttdeneshem whedd ecatrméeng.
teachers underscored the importance of prior preopatatlonnsérgetdonthe

The teachers were challenged mpd ¢nmelntri pilnes twauycst i onal pl amsmpduring the s
virtual pil Botthe ¢ elnicthg.r st os tirdegnghefdpri ate tot gmcmgsss tdents’ thinking
and endtandimigsially, they tBbdwmglletmtor ganiszmad dnfidore xloddtaboration and
completion wafa trasksontarbd tlégtyabl i shing the multiple groups and assuring
understood the task did not work well. W t,haute tshteu dteenateshmsmd npprdeyswarn ce 1 1
for instrucdtlems connecting with cachi gastkheabowmtleththsot quickly
determine someone Iltewa dsrssumiEh ¢thelnewd | earned how to use ¢hadredechnology
wor ks heleytpsi cally, the collaboration deteriorated to indivitdumdt student
discussion and dhll ad eachter sata slseuansetdudeat would take the lead but that
if the group haprpeme doutogchiavgEwsdemdiehttshe teacher gave detailed instruc
group leedstpdehts rarely folloWwhe yt sbosmpliynsmarivuetdi amg.il the teacher ¢
group and guided them inAos¢hend od hablor ntgegaoonasr s h 1ack of CS knowledge
concepts they werkhwtyeewn hangf which nceoendmedrtes activities and variety to
students were unbHersdeasiagd were ablA thingpthalthengdewsas the desire
discussions. TFha utggdcehe rass ki ng agqppersaparsifesteen c ovirmghet udenshateo their
thinking with the class. They found that they could ask students to s
Ot her times they might ask students to us antdlea s‘trocaldcBaitb h&dyefacat ure to
struggled with the virtual enoliaonmemtdif gaismigagientg etrhaofdd¢thstianding
thinking and understanding.

The teacherisndilecatrddret Ipatl oting of a smal Iwassett hoef mohset cusrerfiucluldimmect i on
preparing and planning for teaching the nhihédl & ed dhwkedlk @Skpeelreicetnicvees cur 1
helped them identify how students might react to specifiaractovities.
use the technologies for the virtual learning experiences and gave th
lesson plBhey nglso felt that the researchers’ lessons provided importa
lessons t by ewedroe i dentify places where more instruction would be need

The teadhekared that h@Svikng val eglogied fiMacst he e a ¢ hfears tphleainrni ngeanlding
CSThat knowledge was considered essenti afladiefacdesagniingt dals sonpe fioen e
That knowledge wasdfddmt asmi ni ng cladwW otlad atcasdwvad iaesss i gmaneatlsance
studengagement andNelw atremaianlgemeor thaamcceskes ®oon.Phankessomepdans

support materials that explain the concepts and why Theky adsoemteeids be]
sample assessments forThemgek dofoptploa twmintisi.aeecoepldore the ideas, design n
acti viatmideess,e tldeas withobotuldeh#fsaece windtlumdrning expdtiemdcewy, n
teachreerelpportunities to exumllorienttehiehectyoatmsp i emt edcuhewoul d be

teach; nghey mnesd gmoinstruct ifoaralf rsamudgieti ewl eflge progr a mmBo&L.



Thesleesson meleddns i nc orcpaarreaftuel scaffolding pdéwahd CBecdavebgpmenh mof
pritoanoving toodingygperisence

Sighicance

This study contributefotor¢hecatmogwTR® A€Kawhe hst esemecchtidiighbfacrent

content such as comptfiiests ghdycalfPHhpr obegan ptrloe e sisd eonfti infg

appropriate professioatailvideved ofpmemichg r s’ wWhRRAGK hhey opportunities to
assineialnadtc c o mmoedcaotnc e pt ual undenssapdongsofmpmakKiSngonne atsi omesd 1  as
appropriate pedagogicatepgeesofionit eakbhs ngoiCBt in the process, the teac
teaching CS was besmnaddepstcirnigb €l A@K Itchvies] hpeoitreta,chters relied primarily o
teacher knowledge for t ¢aclgiun g prhdatnlmd magt ifcofro 1l etslso Adremp shad 1l imited
background in CS and thus relied on the researchers inrtihmarRPP for hel
concepts and the specific content in the lesson plans.

Theanal yrseivseal egukeéglfiawre s dheeond ye aRPRpfi of ks si onal deveWhpindret work
teacsmeowwi | lpban nagnde atc hitthulCE el e gainwbea s edirri cwl tddfandi’grade

studgnthey wnkhgbd inhbathndxteendilmg currikeyulmad taught in the pilot
whil e deltseor miandidnigt iiowsatlr uct i onal guirdis®egdeéntfoiimg hteuavli renvironment
which was required givhmphehtppandomkeg the RPP moenetdheltyg anieheet i ngs
teachers in desi gnusnigngmetvh-d agsaanasppr Bachgni t itoena cohfe dtahpet TRACK

level suggastwd whek towar dt leexitwemdredhi ng conceptions about the purpos
CS concgeptoth how it is taughtThagpehdwnote isxpenrardes than simply tea
curriculum, class aefdefreftmhssr TPACK. Rather nthenobg¢gregigesefor a les:
they need to be chall engeodjtec taioeessc denebhowdtvehh ohhecurWhicwl um.
haviagcessas¢to oPplpmmed sles henteachers need to be challenged to examing
other lebongswdd¢mti fying amdiedkesiiogusi mgnd otfloext aienthitwidteinetss ’
understanddnghi.dbiagcomplish theseredeasicthapge mebshaf idefved apg
futdressons and unipgasrt derwsed ophe he plans, the teacher teaches the plan
observes, and the paiandlebawerfls,t hefdlexzts. This partner shiep tmiaghterbe v
with a better understanding of the CS concepts as well &Suchha scaffol
pairpadrt ner shi p micehpomptrotvhi tdiee woul d supperftr atmham t hefiar HRSQWK de

t he t esacihre rmo vti e xto TP ACK-dxepiledrSumcghxpladi omeofS concmipglst al so
consider muddiinpg ¢ gamb(wlopashe SET Card Game andgiGoinmg ctthdmuadditional
opportunities toratxamidner gaskaimbiamgal got htmhimsht event wadBd@GL l ead
progmalm essence, this study showed that reframihgotghchbes RPEPACKcEDS
requimoerse guoppeartunitiesr £bcasmthbtgarhknowl edgwardksvel aghe amal gam

of content, pedagogies and tduachmeltdgiteso,f pdrtuadl @dligxation.
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