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Abstract. The importance of Critical Media Literacy (CML) has been estab-
lished, yet teachers, particularly those in science, technology, engineering, 
mathematics, and computer science (STEM+C) fields, remain unsure of how to 
implement these tenets in their classroom practice. In this article, we examine 
the ways that one group of STEM+C teachers in an experimental space grap-
pled with taking on and implementing a CML lens and practices in curricu-
lum development for a summer program. Our findings show that this space 
was vital as it allowed teachers to integrate their other spaces and work with 
CML practices to create something new. Critical Media Literacy does belong in 
the STEM+C classroom, and the space these teachers were granted allowed 
them the opportunity to figure out how to do it authentically. The importance 
of Critical Media Literacy (CML) has been established, yet teachers, particu-
larly those in science, technology, engineering, mathematics, and computer 
science (STEM+C) fields, remain unsure of how to implement these tenets in 
their classroom practice. In this article, we examine the ways that one group of 
STEM+C teachers in an experimental space grappled with taking on and imple-
menting a CML lens and practices in curriculum development for a summer 
program. Our findings show that this space was vital as it allowed teachers to 
integrate their other spaces and work with CML practices to create something 
new. Critical Media Literacy does belong in the STEM+C classroom, and the 
space these teachers were granted allowed them the opportunity to figure out 
how to do it authentically.
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“IhnendieGelegenheitgeben,etwaszugestalten“
Planungen für „Critical Media Literacy“ in einem MINT-Kontext

Zusammenfassung. Die Bedeutung von Critical Media Literacy (CML) ist 
bekannt, aber Lehrkräfte, insbesondere in den Bereichen Naturwissenschaf-
ten, Technik, Ingenieurwesen, Mathematik und Informatik (MINT), sind nach 
wie vor unsicher, wie sie diese Grundsätze in ihrer Unterrichtspraxis umsetzen 
sollen. Der Beitrag untersucht die Art und Weise, wie eine Gruppe von MINT-
Lehrkräften in einem experimentellen Raum die CML-Linse und -Praktiken 
in die Lehrplanentwicklung für ein Sommerprogramm aufgenommen und 
umgesetzt hat. Unsere Ergebnisse zeigen, dass dieser Raum von entscheiden-
der Bedeutung war, da er es den Lehrkräften ermöglichte, ihre anderen Räume 
zu integrieren und mit CML-Praktiken zu arbeiten, um etwas Neues zu schaffen. 
Critical Media Literacy gehört in den MINT -Unterricht, und der Raum, der die-
sen Lehrkräften eingeräumt wurde, gab ihnen die Möglichkeit, herauszufinden, 
wie sie dies authentisch umsetzen können.

Schlüsselwörter. Curriculumentwicklung, MINT-Fächer, Critical Media Literacy

1	 	Purpose

Toexistinthemoderneraistobeinundatedwithmedia.TeenagersintheUnited
Statesengagewithmedia(e.g.,films,television,websites,blogs,socialmedia)
about nine hours a day (Media Literacies 2022)! Our lives are “increasingly
crowdedwithdynamicdigitaldoings”(Vasquezetal.2019,p.300)asweexpe-
riencea soaring relianceonmassmediaanddigital formsof communication.
Becausemedia–andproducersofmedia–shapevalues,culture,andidentity
formation(Tebaldi,Nygreen2022),theimportanceofCML(CML)hasbeenestab-
lished.Themediaserveasanoutletforthoseinpowertoshapedominantnar-
rative(Morrell2008),makingvitaltheabilityforstudentstoanalyzeandcreate
mediawhilealsointerrogatingpowerstructuresinherentinandoftenreproduced
bymedia(CriticalMediaProject).Thisisevenmoretruewhenourstudentsare
membersofamuchmalignedandstereotypedsegmentofthepopulation:youth
ofcolorinurbanareas(EJI2021).CML“positionsstudentstoassumeasenseof
agencyandactivismanddesire tobecivicallyengagedwith real issues in the
world”(Haddixetal.2016,p.34)and“allowsthemtodevelopagreatersenseof
self-efficacyandadeeperunderstandingoftheirself-worth”(Tropeetal.2021,
p.52).YetteachersremainunsureofhowtoimplementCMLintheircurricula.
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Teachers’dispositionsandpedagogicalpracticesareessentialtotheworkofpre-
paringstudentstoengagewithtexts(includingmedia)critically(Vasquezetal.
2019)as theymustunderstand institutional systemsand theways thatpower
circulatesinthemwhilealsointerrogatingtextsfortheseaspects.ToteachCML
skills,“it is thereforecrucial thatK12educatorsunderstandthemessagesthat
theyand their students receiveand internalize” (Joanou2017,p.41).Howcan
teachers be expected to do thiswithout themselves being equippedwith the
necessaryskills?Supportsforthisworkareminimal(Robertson,Hughes2011),
and“mediaeducation inK12 schooling […]hasnever reallybeenestablished
anddeveloped”(Kellner,Share2007,p.4).Evenwithagrowingnumberofmedia
literacyorganizations,teacherscontinuetobeprovidedmostlywith“text-only
guidanceandresourcesthatremainlargelydescriptiveinnature”(Tropeetal.
2021, p. 45). Teachers cannot be expected to teachwhat they have not been
taught,andwearguethatteachersneedspacetoplaywithCMLapproachesso
theycan figureoutwhat these look like for them inorder tocreateauthentic
experiencesfortheirstudents.Inthisarticle,weseektoexploretheoutcomesof
hostinganexperimentalspaceforsecondaryscience,technology,engineering,
mathematics,andcomputerscience(STEM+C)teacherstodevelopaCMLlens
andpractices so theycan take themup in theirown teachingandcurriculum
development.

2	 	Theoretical	Framework

2.1 CriticalMediaLiteracy

WecannotdiscussCMLwithoutalsotracingitsfoundationsofcriticalpedagogy
andcriticalliteracy.CMLis,atheart,informedbycriticalpedagogy.TheFrankfurt
Schooldevelopedcriticaltheoryassocialcritiquetobringaboutchange,taking
intoaccountthesocial,historical,andideologicalcontextsinwhichwealloper-
ate.Thosewhoundertakecriticaltheorycanworktounderstandthewaysthey,
asmembersofasocietywithaconstructedpowerhierarchy,existinthatsoci-
etywhilealsounderstandingnoneofthisisinherentandcanbechanged(Yosso
2002).Freire(1970)tookupcriticaltheoryashetaughtreadingtheworldalong-
sidereadingthewordsuchthatwecanmake“visibleandexamin[e]relationsof
powerinordertochangeanddismantleinequitablewaysofbeing”(Vasquezet
al.2019,p.301).

FromFreire’suseof criticalpedagogy comes seminal ideasof critical literacy,
or“awayofbeingthroughwhichtoparticipate intheworld inandoutsideof
school”(ibid.,p.300).Throughafocusonthewayslanguage,images,andother
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semioticsystemsareused tocreatemeaning, thecritically literateareable to
moredeeplyunderstandhowpowerstructuresaredevelopedandmaintained
throughdiscursivepractices(Vasquezetal.2019),particularlyinrepresentations
ofclass,gender,race,sexuality,andotherformsofidentityusedtojustifyinequi-
ties and oppression.

Thoughthere isnosinglecorrectwayto ‘do’critical literacy, thereareseveral
key tenets. Critical literacy is a lens throughwhich to viewmultimodal texts,
drawsonstudents’fundsofknowledge,assumestheimportanceofreal-world
relevance,restsonthefoundationalassumptionthattextsareconstructedand
are thereforeneverneutral, asserts thewayswe read textarenotneutralbut
insteadinformedbyourlifeexperiences,viewstheworldassociallyconstructed
andreadable,allowsustobothunderstandandquestionthesociopoliticalsys-
temsinwhichweexist,andmakestransformationpossiblethroughcreationof
newtexts(ibid.).

Inthisarticle,weexpanduponKellnerandShare’s(2007)earlydefinitionofCML
ascriticalanalysisofmediasourcesbyaddingtheCriticalMediaProject’s(Media
Literacies2022)conceptionofCMLskills:“theabilitytoaccess,analyze,evalu-
ate,andcreatemediainavarietyofforms”whilealsointerrogatingthepower
structuresinherentinmedia.Here,thefocusisonnotjustanalysisofmediabut
alsoemphasizestheimportanceofproduction(reconstruction)anddistribution
(socialaction)inwaysthatpushstudents’thinking(Tropeetal.2021).Inthisway,
studentsarepositionedasknowersandagentsofchangeratherthanjustcriti-
calconsumers;theyareableto“producetextsthatmattertothemindifferent
formatsand fordifferentaudiencesandpurposes” (Janks2010,p. 156), tosee
themselvesaspeoplewhoseideas,andthereforeidentities,matter,whilealso
“betterunderstand[ing]theprocessofmediaconstruction”(Mason2016,p.83).

2.2 Space

Adedicatedexperimental space isnecessary for teachers to collaborate,play,
andtakeownershipofapedagogicallenssuchasCML.Spaceholdsa‘becoming’
orchangingandunfoldingnaturesuchthatmultipleandinterrelatednarratives
ofandinthatspacearepossible.Inthis“emergent,incomplete,andunpredict-
able”(Talburt2000,p.19)space,participants,orco-producersofthespace,are
simultaneously impactedby theother spaces inwhich they exist (e.g., home,
community). At the same time, theyare inherentlyable toalter the spaces in
whichtheyparticipate,andareactivelyworkingtocreatethenewsharedspace.
Through this lens,anopenanddemocratic space isa spaceofavastarrayof
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futurepossibilities,ofpotentialforchangetobeenacted.ForSTEM+Cteachers
whobringagreatdealofotherspaces(e.g.,contentknowledge,skills)tocreate
anewcurriculum-makingspace,aspatiallensallowsustohonorthewaysthese
pastexperiencesandareasofexpertisehaveimpactedteachers’ideasaboutthe
waystheycouldenactCMLintheirpedagogies.

3	 	Methods

3.1. Context

We focus on an experimental space, Global Citizens (GC), created for teacher
learning,whichishostedbyaninstitutionofhigherlearning(IHE).Itgrewfrom
anew-teacherinductionprogramsupportingnewlygraduatedteachersworking
inhigh-needschoolsinNewYorkCitythatrunsinassociationwitharesidency-
model teacher preparation program. Graduates often continue to collaborate
withtheIHEinvariouswaysforyearsbeyondtheformalresidencyandinduc-
tionprograms includingmentoringpre-service teachers, leading/participating
inprofessionaldevelopmentworkshops,andjoiningarangeofextendedcollab-
orative learning spaces.

GC is a collaborative space that grew from graduates’ interest in enhancing
theirpracticethroughexperimentationwiththeoreticalpedagogicalideasthey
aspiredtoenactintheirclassrooms.Fromthis,teachersandteachereducators
createda‘sandbox’forexperimentingwithteachingpractices.Theyworkedto
makeanautonomousinterdisciplinaryspacewheretheyfeltsafetobevulnera-
blewhileinnovatingaroundambitiouspedagogicalideas.Teacherswhopartic-
ipateinthespacehavearangeofteachingexperienceandmoveinandoutof
thespacedependingontheirband-widthandcurrentprofessionalgoals.Some
teachersaregraduatesfromtheIHEresidencyprogram,andothershaveworked
asmentor teachers or are affiliates of the IHE collaborating in otherways. In
2022,theteamconsistedof15members(characteristicsofthegroupillustrated
inFigure1).ThecycleofplanningtypicallyfollowsthelayoutinFigure2.

Therearenolimitstothekindofcurriculumtheteamcancreatebuttodatethe
grouphasdividedintotwoclusters,bothofwhicharefocusedoncreatingand
implementingSTEM+Ccurriculum:

CitizenScientist(CS):Centersondevelopingknowledges,skillsandmind-
setsrelatedtoscientific inquirywithemphasisplacedonfield-basedand
datacollectionexperiencesasmodesofbetterunderstandingtherootofa
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Figure2:GloabelCitizensTimeline

Figure1:ParticipantCharacteristics
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problem.Initsfifthiterationofdesign,thecurriculumhastypicallyfocused
onthehealthoflocalwaterbodiesincollaborationwithenvironmentalsci-
encepartnersinthecity.

DigitalCitizens(DC):Focusesonusingcomputerscience,engineeringand
design-thinkingknowledges,skillsandmindsetstounderstandandaddress
aprobleminthelocalcommunity.Initsthirditerationofdesign,emphasis
isplacedonbuilding,iteratingandaligningideaswithvoicedconcernsof
communitymembers.

2022representedashift incurriculumasbothgroupswereconnectedtonew
localpartnersaffiliatedwithMorningsidePark(i.e.,theNYCParksDeptandavol-
unteerassociation),whowerelookingforpeopletohelpaddressanissuewith
aHarmfulAlgalBloominthepark’spond.Theparkishistoricallyasiteofracial
andclasscontention;in1968themajoritywhiteIHEattemptedtobuildauniver-
sitygymonthecity-owned landthatwouldofferonly limitedaccess, through
aseparatedoor,tolargelyminoritizedmembersofthecommunity.Thisledto
protestsfrombothcommunitymembersandIHEstudents,andtheprojectwas
disbanded,leavingapartiallydugfoundationinthemiddleofthepark(Collins
2015).Twentyyears later, thecommunityworked to transformthehole intoa
pondforpark-goerstoenjoy;nowthepondisinastateofdisrepair,hencethe
new partnership.

Thecurriculumteamwasexcitedaboutthisopportunityastheydiscussedhow
thepark’shistoryrepresented“anexampleofcommunitiesaddressingaprob-
lem”whilealsoallowingstudentstoparticipateinaddressinganewproblemin
intersectingways–CSfocusingondatacollectionandunderstandingthescien-
tificaspectscontributingtotheproblem;DCemphasizingdevelopingpotential
waystoaddressthevariedaspectsoftheproblem.

3.2 StudyDesign

Thisyear,aGCfocuswasconsideringhowtoalignbothcurriculawithCMLten-
ets. Members of the curriculum team spent time considering CML principles
andpracticestoplanwhatitmightlooklikeforstudentstoengageinlearning
through this lens.

Thiscasestudyinvestigatesthecomplexitiesand“abstractaspect(s)ofhuman
experience”(Dyson,Genishi2005,p.3)thatencompassthelearningandexper-
imentationofteachersengagedinthedevelopmentofGCcurriculawhilealso
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makingsenseofoldandnewpedagogicalpractices.Wewereparticularlyinter-
estedinbetterunderstandinghowideas,meanings,andcreativeconsiderations
centeredaroundCMLprinciplesalignedwiththeirworkinthiscontext.

Datawerecollectedinthespringandsummerof2022astheteampreparedfor
implementationof their curriculum in July.Data collectionmethods included
participantobservationbybothauthors,audiorecordingsofworkingsessions,
andcollectionofartifactsdevelopedbytheteam(e.g.,curriculumdocuments,
primarysourcematerials).

3.3 DataAnalysis

Thoughteammembersexperimentedwiththeapplicationofarangeofpedagog-
icalapproaches,ouranalysiscenteredaroundteachers’grapplingandplanning
inconnectiontoCMLprinciples.Datawereinitiallyanalyzedinductivelyusinga
codingsystemofdeconstruct/reconstruct/socialaction(Jones2006)toprovide
aninitialfoundationformakingsenseofhowplanninginthespacewas(orwas
not)alignedwithtenetsofcriticalliteracy,ofwhichCMLisoneparticularapplica-
tion.Bydeconstructwerefertotheaspect,“thatpromisestokeepusawarethat
alltextsareconstructedandthereforecanbedeconstructed,takenapartbit-by-
bittounveilpower,perspective,andpositioning”(Jones2006,p.75).Reconstruct 
referstotheactofcreatingnewinformation,objects,andwrittentextsand“also
encompassestheovertreconstructionofidentities”(ibid.,p.76).Social action is 
connectedtotheactofcommunicatingandconnectingand“comesinallshapes
andsizesfromshort-termcampaignsinclassrooms[…]tolong-terminquiryand
actionprojectsaroundaparticularsocialissue”(ibid,p.78).Afterthisprocess,
we lookeddeductively forpatternswithin thedata to identifygeneral themes
thatemerged.

4	 Findings

Hereweinterprethowparticipantsinthisstudymadesenseofandtookupcom-
ponentsofCMLintheirpracticebydevelopingcurriculaforstudents.Thepro-
cessofdoingCMLisnotlinear;deconstruction,reconstruction,andsocialaction
donotalwaysappearinthatordernoraretheydiscretestages,whichmaybe
duetothedisciplinarycontext.Teachersdesignedopportunitiesforstudentsto
construct,ratherthanreconstruct,mediaastheywouldbecreatingsomething
newratherthanredesigningextantmediaortexts.Therefore,werefertotheact
of reconstruction as (re)construction throughout our findings and discussion;
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thisstagetooktheformofaniterativeprocessofperspective-takingandmaster-
ing tools to take on this work.

4.1 ANonlinearProcess

Asparticipantscollaboratedtobuildcurriculum,welearnedthatCMLpractices
neednotoccurinalinearformat.Thoughdeconstructionandcriticalanalysisof
(multimedia)textmayseemasif itshouldprecede(re)constructionandsocial
action,thisisnotalwaysthecase.Teachersparticipatedindeconstructionoftext
beforedesigningopportunitiesforstudentstopracticeskillsandgainmastery
of the tools needed to produce their own knowledge base and share this with 
relevantparties(e.g.,NYCParksDept).

Data collection for (re)constructionwas frontloaded for students; in thisway,
theywerenotonlypositionedasknowersbutwerealsoabletotalkaboutthe
processofcollectingdata froma firsthandperspective.Thisexperience led to
studentsunderstandingdataproductionmethodssuchthatinlaterdeconstruc-
tions(andsubsequentreconstructions), theyknowwhatkindsofquestionsto
ask.Duringthecreationofthesecurricula,teachersprioritizedstudentopportu-
nitiestobuildatoolkitofwaysknowledgecanbeconstructedsothatstudents
canpracticethesebeforemovingtoanotherphase.

4.1.1 TeacherWork

Teachers facilitatedtheCMLprocessby firstworking tochooserelevantprob-
lemsforstudentstoengagewith.Studentswereabletoselecttheirownfocal
micro-problem, but teachers pre-selected the larger problem of the pond in
MorningsideParkbasedonitsrelevancetoNYCratherthansomethingmoregen-
eral,suchasoilspills.Ateacherreflectedonthisspecificitybysaying,

[n]owwecanlookattheactualNewYorkCityproblemandthepowerof
that,wewere saying is, sometimes youhave theseproblems; younever
knowwhathappens to it, it seems removed,even if Ibought into it.But
when’sthelasttimethey’vebeeninthebottomoftheocean?So,thedif-
ference,like,theyseethisoverriddenwithalgaeparkinthemiddleofNew
YorkCity[…][andcan]nowthinkofitas,oh,Icanenactchange.

Thisteacherisidentifyingaproblemforstudentstoworkonanddefendingits
relevance.Anotherteacheralsospokeofthenecessityof“anauthentic invita-
tionoranauthenticcalltoactionthatkindofsetsupthestageforeverything”
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to“moveaccountabilityandmotivation,”whetherfromacommunityleaderor
memberoftheNYCParksDepartment.

Toprovidemorecontextforstudentsbeforetheysetoutto(re)constructatext
aboutthepond,theseSTEM+Cteachersengagedintheirowndeepdive(decon-
struction)ofthesociohistoricalcontextofthepond.Thoughtheydidnotplanto
havestudentsreplicatethiswork,studentsdidstillbenefitfromacriticalanaly-
sis,asoneteachersuggested,

[w]hydon’twetalkabouttheadvocacythathappenedinMorningsidePark
whereColumbiatriedtomakethisgymbutwantedpeopletogointheback
entrance inthecommunity,andhowpeoplestoodupandbasicallysaid,
no,wedon’twantthatandinsteadmadethepond.

Here, it is evident teachers have asked their own questions about the pond.
Wherediditcomefrom?Whocreatedit?Why?Inanswertothesequestions,they
wereabletolearnofracialandclasstensionsbetween(largelywhiteandhigher
SES) university faculty and administrators and (largely BIPOC and lower SES)
membersoftheWestHarlemandMorningsideHeightscommunity.Therefore,
teachers planned to have students interrogate the research they had already
undertaken in order to gain context on the pond.

4.1.2 StudentWork

Becauseofteachereffortstoidentifyamulti-faceted,relevantproblemandtheir
effortsatdeconstructingthesocial,historical,andpoliticalaspectsofthatprob-
lem,theteacherswereabletodesignacurriculumwherestudentscouldbuild
skillsandknowledgetoaddressthepartoftheproblemtheysawasmostpress-
ing.ThisresultedinaSTEM+Ccurriculumintendedtoteachstudentsthetools
of(re)constructionsuchthattheycantheneffectivelydeconstructfuturetexts.
Teachers spoke of the importance of “recognizing there’s different tools [stu-
dents]couldusetocommunicatethere’saproblem.SoIthinkprovidingoppor-
tunitiesandshowingstudentsthatonetoolisnotmoreeffectivethananother,
butit’sjustapathwayyoucanchoosetocommunicate.”Thisteacherspeaksto
theimportanceofstudents’abilitytodecidewhichmediatouseintheircreations
(Marsh 2016) because the type ofmedia selected for (re)construction impacts
whatcanbecommunicatedtoanaudience.Anotherteacheragreed,saying,

Oneofthethingswe’redoingisgivingthemtheopportunitytocreate[…]
usingthatmedia.Sowe’regoingtousealgorithmstocreateasolutionso
thatthecriticalpartisthemhavingtheownershipofwhatthey’recreating,
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becauserightnow,thestructure,thepower,thewayitis[…]doesn’treally
tellthemthattheyareallowedtocreate.

Bothof these teachershighlight the importanceof studentsbeginningwith a
phaseof(re)constructionratherthanthroughdeconstructionoftext.Byprioritiz-
ingmediaproduction,theseteachersequipstudentswithessentialknowledge
andskillssuchthattheycanquestionandcriticallyanalyzefuturetexts.

Anotherteacherbuiltonthisconceptbydiscussingthewaysstudentsareableto
“use[adigitalmediaalgorithm]forouradvantage”bygaining“abetterunder-
standingofhowcodeworks,sothatwhen[they]’relookingataprogram,they
havethatexperience,andtheycaninterpretitdifferently.”Heexplainedthatby
empoweringstudentswithknowledgeofanalgorithmicfunction,theywon’tbe
left“wonderingwhyyoujustsaidsomethingthat’sshowinguponTikTok,”and
caninstead“understandthatit’snotmagic.There’ssomethinghappeningwith
thisdevicethat’screatingthefeedtothatgatehere,right,sothatcreatesabetter
understandingof theworld.”Thisknowledgedemystifies thewaysmediaand
textsfindtheirwaytostudentssotheycan,inthefuture,askquestionsofand
manipulatealgorithmsthatworktomaintainbalancesofpower.Inthisway,stu-
dentsareableto“extendtheirrangeofsemioticresources”(Janks2010,p.156)
tomoreeffectivelydeconstructmediamessages.

These teachers, in thebuildingofacurriculum focusedon (re)constructionof
media, never lose sight of the greater purpose for learning these skills. One
teacher concretely envisions students applying their knowledge production
skillstocriticalreadingofmediawhenhesays,“theyhearsomething,like,the
HudsonRiverisdisgustinganddirty.Whatdoesthatactuallymean?Howdirtyis
it?They’llbeabletoaskthosequestionsandthenknowthetoolstheycanuse
toactuallymeasure that.”Whenstudents lack thedisciplinary skills tounder-
standhowamessagecanorshouldbeformed,thecurriculummustfocusfirst
onbuildingthatfoundation.Otherwise,studentscannotknowwhatquestions
theyshouldbeaskingtodiscerntheimpliedmessagesofthemedia.Whenstu-
dentsareabletocollecttheirowndata,decideiftheyneedmoredataandifso,
whatkind,andthenconsciouslyandintentionallydecide“whatstorycanwetell
basedoffwhatwejustsawhere,”theybetterunderstandandcanengageinthe
processofwonderingwhatstorysomeoneelseistryingtotell.

Thoughmuchofthecurriculumdevelopedbytheseteachersisfocusedon(re)
construction,skill-building,anddemystificationofthewaysinwhichknowledge
is produced, their endgoal,which connects to the authenticityof theproject
andrequiresatargetedaudience,issocialaction.Theteachersproposedacom-
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munity event for students topresent their findings to interested stakeholders
through,“[a]timeseriesofMorningside,somekindofpublicserviceannounce-
mentaboutwhat’sgoingon,oraproposaltotheParksDepartment.Obviously,
therecanbemore than that,as longasall these things includeevidenceand
data.” By engaging in this activity, students are positioned as people whose
knowledgemattersandareabletoadvisecommunitymembersasto“howthey
couldcontributetohelpingthehealthofthepond.”However,teacherswereall
tooawarethataffectinganysubstantivesocialactionintheshorttimeframewas
not possible and was therefore not prioritized.

4.2 (Re-)Construction:TeachersCreateOpportunities 
for Text Production

Curriculumteammembersconsideredpotentialapproaches forstudentexpe-
riencesof (re)constructionwhile reflectingon the roleofdata transparency in
directingabroadnarrative that informshowweconsumeandmake senseof
information.Asoneteacherputit,

[m]anytimesmediaoutletswilltakethedata,notsharewhatthey’recol-
lectingandthenuseitasawaytomanipulate[…]adominantperspective.
Wetalkalotabouthowalgorithmsareusedtoactuallypushinequityrather
thanfindingequity.Ifeellike[…]we’rebeingtransparentaboutwhatdata
we’recollectingandhowwe’reusing[it]tosupportourcommunity[…][it]
isacomponentthat’sweavedinbothourprograms.

Teachers wanted students to have a firsthand understanding of the process of 
data collection, analysis and synthesis, andworked tobuildentrypoints that
would prepare students to ask questions about, “Where did [the data] come
from?[…]Whatwasthepurposeofgettingthatdata?”whilealsoconsideringthe
reliabilityofsources.Inoneconversation,teachersconsidered,“explicitlybuild-
ingaround identifyingwhengiven reliabledatabut reliable sourcesareusing
thedatainabiasedway[…]it’shappeningsooftenandIfeellikeit’skey[…]
andit’snotenough[…]tosayweshouldunderstanddatabetter.”Asteachers
negotiatedthesechallenges,theydevelopedlearningexperiencesthatoffered
iterativeopportunitiesforstudentstovisitdatacollectionandproblemsolving
skillswhilefocusingonacentralproblem.Thesecyclesweredesignedtobuild
understanding through science and engineering lenses while also having stu-
dentsevaluatewheredatacomesfromandhowitisreported.
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4.2.1 CitizenScientist

CSteachersbuiltthecurriculumtoutilizedatacollectionmethodsfocusedon
looking atwater bodies from biological, chemical, and physical perspectives.
“There’salso thequalitativeaspectsandquantitativeaspectsof thedata that
they’recollectingthatIfeellikecreatesvariousaccesspoints,”oneteacherstated
asthegroupworkedtoconsiderhowtobuildthecurriculuminwaysthatoffered
opportunitiestodelvedeeplyintothediscipline.

Studentscollectdatausingthethreemethodswhilemovingbetweenfoursites
thatofferpointsofcomparisontotheircentrallocation.Thisintentionalaspect
of iteration is both educative and scientific; it offers various opportunities to
practicedatacollectionskillsandconsistentlyreviewscientificconcepts intro-
ducedateachinstanceofdatacollection.Teachersdesignedthisprocessso,

[…]wesimilarlyhaveanendproductinwhichstudentshavetothinkabout
ways in which they communicate their knowledge they’ve been gaining
throughall the […]data analysis they’vebeendoing, andhow they can
communicatethattocommunitiestomakesurethatwe’reinvolvingevery-
body.

Thismixtureof (re)constructionand social actionprovides space for students
tocollectandworkwithdatatoapointwheretheyareableto“communicate
their knowledge” to others. This requires students tomovebeyond a general
knowledgeofscientificconceptstowardamorenuancedunderstandingofthe
dataanditsimpact.Studentsmustbeabletomakedecisionsabouthowtodis-
cusstheirfindingstopeersandcommunitymemberstohelpthemunderstand
the implications,potential solutionsandpossible impactson thesurrounding
ecosystem.Inthisway,studentsareconsideringmultipleperspectivesandtheir
audienceasthey(re)constructtexttosharewithothers.

Teacherswerealsothinkingaboutthisprocessasawaytointroducestudentsto
betterunderstanding,“the relationshipbetweenwho’scollectingordoing the
scienceandwhothescienceison,orabout,orsupposedtohelp[…]there’soften
adisconnectbetweenthosetwo.”Thisrelationshiptakesonnewmeaningwhen
studentshavefirsthandexperienceofthedatacollectioncycle.Teachersworked
toenhancethisconnectionbydesigningopportunitiesforstudentstomeetsci-
entistswhoworkedinandwerefromthelocalcommunityanddevelopedways
forstudentdata tobeaddedto largerscientificdatasets.Byseeingscientists
whosharetheirdemographics,studentsareabletoenvisionthemselvesaspro-
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ducersofknowledgethatimpactstheirdailylivesratherthansubjecttosome-
oneelsemakingdecisionsthatperpetuateadominantnarrativeforthem.

4.2.2 DigitalCitizens

Iterationwas central to thedevelopmentof theDC curriculumas itwasbuilt
using the design thinking framework (in this case, discover, define, design,
develop,deliver).Aframeworkcommonlyusedinengineeringandothercreative
problem-solving industries,design thinking is iterativebynature.One teacher
describedtheapproachofthiscycle:

Eachweek,they’llgothroughthecycle[…]howamIcollectingdataabout
the issue? [...]write themdown and com[e] upwith a question. They’re
goingthroughthecycle,sotheywillhaveopportunitiesat firsttocollect
data […] fromthe[CS], tryprototypingasolution,getting feedbackfrom
eachotherandalso fromengineers […] revisiting theproblems theyare
sayingthattheyhavetokindofiterateontheirsolution.

Withintheprogram,teachersaimtosupportstudentsin“gettingreallygoodat
iteration”and“incorporatingnew[…]thingswe’retalkingabout[…]especially
sciences” into theway they are thinking aboutunderstanding aproblemand
approaching solving it.Here, theproblem is concreteandprovidesa tangible
illustrationofsomethingtheyareworkingtosolve.Beingabletosee it, touch
itandtalkwithpeopleintheareaaboutit,providesstudentsanopportunityto
accessmultipleperspectivesincludingsomethatarenotoftenconsidered(e.g.,
BIPOCcommunitymemberswhousethepark)astheydeveloppotentialsolu-
tions.

Teachersarealsousingthisexperienceasanopportunitytointroducestudents
to concepts such as computational and algorithmic thinking and connecting
those toconsiderationsof “communities, […] relationshipsandhowwebuild
relationshipsandhownarrativesinformhowwebuildrelationships.”Teachers
aredevelopingcurriculummeantforstudentstospendtimeworkingwiththe
literalnutsandboltsoftechnologywhileenhancingalensthroughwhichtocon-
sider the roleof technology inaddressing theparkproblemandalsobeyond.
Inthisway,through(re)construction,studentsaresimultaneouslylearningthe
skills of the discipline.
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4.3 CMLinSTEM+C

AstheGCteamcreatedcurricula,theyrepresentedtwoscenariosthatlentthem-
selvestonon-sequential,almosthaphazardapplicationsofthedeconstruct/(re)
construct/social action framework.Curriculumplanning in general includeda
recognitionofmanyunknowns.Oneteacherstated,“Idon’tknowexactlywhat’s
gonnaplayout.AndIthinkthebeautyofthat,whenwefirstgotintroducedtothe
pond,it’sacomplexproblem.”Atthesametime,thecontextualandsituational
nature of the problem created opportunities to develop learning experiences
designed toapproximateprocessesusedbyprofessionalsworking in relevant
STEM+Cfields.ThesewerelayeredinwayswhereCMLprincipleswerepresent
butnotpredictablysequenced.Thisallowedteacherstoconsiderhowstudents
might critically engage in thediscourseof science andengineering througha
CML lenswhilealsomaking space to situate thedisciplinary fluency students
weredevelopinginalocalcontext.Thismeantteachersneededtograpplewith
therealitiesofworkinthesefields,astheycametorecognizethatdatacollection
andproblemsolvinginscienceandengineeringdonotfitneatlyintothethree-
weektimelineofasummerprogram.

4.3.1 “ScienceisSlow”

Teachers’ focusondatacollectionandanalysismethods in theCScurriculum
offeredspaceforstudentstodevelopinsightintowheredatacomesfrom.Data
collected by students would be shared with community partners who would
incorporateitintomoreextensivedatasets.Atthesametime,thisprocessalso
meantintroducingstudentstotherealitythat,“scienceisactuallyreallyslow,it
takesareallylongtimetodo.”Teachersconsideredhowto“mitigatetheinstant
gratification dilemma” of students (and teachers) wanting to see their own
impactbywitnessingsomesortofsocialchangefromtheiractions.

Bysituatingthecurriculuminawaythatcentereddatacollection,teachersintro-
ducedaspectsofresearchrarelydiscussedwhendataispresentedinapublished
form.Theslowtimeline,dilemmasofunderstandingthenuancedresearchpro-
cess,and frustrationwith theunknownare rarely topicsof conversationonce
research is finalized. Introducingtheseelements intothestudents’experience
requiredteachers toconsiderhowtoremoveanexpectationof“figur[ing]out
thewholeproblem”inashortperiodanddevelopanewunderstandingofthe
complexity of the relationship between “data collection, problem solving, it
takestime.”TeachershadtoconsidertheimplicationsforCMLinaSTEM+Ccon-
textduetothisextendedtimelineofdoingscience.
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4.3.2 “IDon’tHaveanAnswer”

DCteachershadtoacclimatethemselvestobeingOKwithinstructionalspaces
where,“Idon’thavetheanswer,youdon’thavetheanswer.”Thismeanttherewere
significantlevelsofambiguitywithinthecurriculumastheaimwasto,“pushthe
studentssowe’renotsolvingtheproblemforthem,that’swhatthey’relearning
todo,thinkaboutdifferentwaystosolvetheproblem.”Becausestudentswould
becontributingtotheworkofarealproblemwithNYCParksDepartmentcollab-
orators(e.g.,engineersandscientists),therewouldbenosolutionthatteachers
could‘give’studentsattheendoftheprogram.Instead,theiraimswouldbeto
helpstudentsunderstandtheparallelprocessesthatcommunitycollaborators
weregoingthroughtocontributetoaddressinganissuethatextendedbeyond
thewallsofaclassroomandtoemphasizethecyclicalnatureoftheproblem.
Oneteachersaid,“[t]hatkindoftiesintothewholeprocessofalwaysthinkingof
newinnovativewaystoaddressaproblem[…]justbecauseit’sasolutionnow
doesn’tmeanit’sgonnabeasustainableoneforever.”

This idea of on-going problem solving as a mindset rather than destination
extends to developing a critical eye that looks beyond a situational problem
towardthefuture.Inthisway,CMLpresentsitselfasacycle;the(re)constructed
text will not always be applicable or useful because sociopolitical contexts
change, and as these contexts change, the produced text can continue to be
deconstructed and reconstructed as needed.

5	 	Significance

ThesefindingsinformourthinkingofhowteacherscantakeupCMLwhenpro-
videdwithanexperimentalspacetodoso.Teachersneedspacetothinkabout
howtoenacttheoreticalpracticesintheirclassroomsandrefinetheirteaching
practicewithcolleagueswhoareworkingtowardsimilaraims.

Becauseapedagogicallenscanlookdifferentindifferentdisciplines,providing
teachersa‘sandbox’spacetoplayin,wheretheyareabletobringeachoftheir
identitiestocreateaspacethatcanbecomesomethingnewormore,isessential.
Theseteachersweregrantedtimeandphysicalspacetoengagewithnewideas,
allowingthemtocreatecurriculainformedbyCMLwheretherepreviouslywas
none.Professionaldevelopmentoftenconsistsofbeingpresentedwithanarray
of resources; teachers then return to theirclassroomswithouthavinghad the
opportunitytoengagewiththeresources,sotheirpracticeremainsunchanged
(Butler2019).Instead,whentakingonanewapproachtoteachingcontentand
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skills,teachersneedtoexperience“criticallyengag[ing]themediaandpopular
cultureandconnect[ing]thesetextstocriticaltheory”to“openthepossibilityfor
themtotransformtheirclassroomsintositesforsocialchange”(Joanou2017,p.
41).Thesespacesarenecessaryforteacherstodiscoverandplanasustainable
CMLconnectiontotheirdisciplines(Butler2019).

Toooften,teachersbelieveCMLandotherliteraciesbelonginhumanitiesclass-
rooms,butweargue it fitsnaturally intoalldisciplines though itmaytakeon
adifferentforminSTEM+Csettings.Sciencemovesslowlyandinvolvesagreat
dealofrisk-takingandfailure;thismeanssustainablesocialchangetakestime.
Therefore,socialactioninthiscontextmaylooklikecontributingtoadatasetor
joiningaconversationthatisongoingafterstudentsarenolongerapartofit,so
teachersneedtofindmanageablebitsofsocialactionsostudentsremainmoti-
vated tosee theirprojects through. In thesecurricula, teachersdefinedsocial
actionasstudentssharingtheirfindingswithstakeholderssothat,thoughthe
projectison-going,studentsareabletocompletetheprogramwiththesensethat
whattheydidmattered.ThesesmallactsalignwithKuby’s(2013)argumentthat
“socialactioncanhappeninday-to-dayoccurrencesandrelationshipsaswellas
large-scalegroupendeavors”(p.107).Inadditiontostudentswalkingawaywith
newwaysofthinkingaboutandunderstandingtheworldaroundthem,teachers
alsohopestudentsleavetheprogramwithanunderstandingthat,thoughposi-
tionedbythemediaas“other”(EJI2021),theyarepeoplewhosewordsandideas
matterandareworthyofbeingsharedwithawideraudience.Inthisway,change
in student identities is the social action.

Implementing CML practices takes time. Our participants found they did not
havespaceto includeopportunities forstudents toauthenticallydeconstruct,
reconstruct,andplanforandparticipateinsocialaction.Thesefindingssuggest
itcannotbeaone-timeprojectorassignmentbutratherneedsroomtobreathe.
Whenengagingwithnewcontentandskills,however,studentsmaybenefitfrom
theconcreteactofconstructingbeforethemoreabstractphasesofdeconstruct-
ingandreconstructingmedia.Yetstudentsalsoneedspaceswheretheyareable
totakeuptheworkofdeconstructingandtakingsocialaction.Forourpartic-
ipants,thismaytaketheformofextendingthisprojectthroughouttheschool
yearsostudentsareabletotaketheskillstheyhavelearnedtomoreeffectively
question,ordeconstruct,thetextstheyencounterintheclassroomandbeyond.
Teachers then need to develop follow-up opportunities for students to engage in 
reconstruction of these texts.

Teachers need space to continue to reflect and reconsider their pedagogical 
practicesandthewaysinwhichpedagogicaltheoriesandpracticesshowupin
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theirclassrooms.TheGCspacewasvitaltotheworkthathappenedasitactedas
aspacetofigureouthowtointegrateteachers’otherspacesandworktocreate
somethingnew.CMLdoesbelongintheSTEM+Cclassroom,andthespacethese
teachersweregrantedallowedthemtheopportunitytofigureouthowtodoit
authentically.
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