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ABSTRACT OF THE DISSERTATION

Re-mastering the Master’s Tools: Recognizing and affirming thekperiences and cultural

practices of urban youth in critical computational literacy through a \geete project

by

Clifford H. Lee

Doctor of Philosophy in Education
University of California, Los Angeles, 2012
Professor Marjorie Faulstich Orellana, Co-Chair

Professor Ernest Morrell, Co-Chair

This study examines how a video game project that focuses on students’ livadregseand
cultural practices teach critical literacies and computationakiting. Specifically, this research
looked at how the pedagogy, processes, and student products demonstrated culawatiy rel
pedagogy practices, critical literacy, and computational thinking. Thigrdesised research
study utilizes critical literacy, sociocultural learning theory, antucaily relevant pedagogy in
the framing, structure, design, and instruction of the class. This study toekipgad grade
Computer Science elective course in a Los Angeles public high school. DataolNected with:
field notes, audio and video recordings, small group interviews, and student-prodifiaets ar
Data were analyzed using grounded theory and a multimodal social ssraproach. Findings

suggest that locally based, historicized content relevant to students’ lives iacdraunities



resonated with them through critical literacy development. Similarlyyrellly relevant
pedagogies that fostered and nurtured students’ choice in the selection ofljyenseaingful
topics while producing a multimodal composition to an authentic audience supported
development of voice and agency in their work. Findings also showed the affordances of
combining critical literacy and computational thinking in producing a cliticenputational
literacy framework. The research showed students’ seamlessly useotheutational thinking
to design and produce a multimodal serious video game with personally meaninggabese
that explicitly pushed against dominant narratives of marginalized populations and thei

communities.
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CHAPTER 1

Statement of the Problem

We have to look no further than the 2011 uprisings in the Middle East to see the
importance and potential for this research. Despite attempts by Egypi@al®td silence
communication by severing mobile and Internet services, the masses founo wiagsmvent
the blockade with their technological know-how. Ahmed Mader, a civil engineeaibyng and
one of the leaders of the Aprit & outh movement, used video sharing (Youtube), social
networking (Facebook, Twitter), and social justice training (Nelson Mandelaesigh S
Popovich of the Sergian Otpor Student Movement) to organize, challenge, and yltaeétal
the tyrannical leadership of Hosni Mubarak (Kirk, 2011). This ongoing struggledhththe
significance computers and technology play in our current and future society.

This example offers several points of relevance and metaphorical comsectithis
research. Like the social media giants of Facebook and Twitter, the videarghrstry was
initially conceptualized for entertainment and profit-generation, but overiaople began
repurposing these tools for educational and even social justice endeavors. Unlidtedhmes
trivial and rote test-taking drills disguised as educational games, thasgeamescategory has
demonstrated the potential in changing ideologies and behaviors (asthmasd&heteng) in
young people and adults (Wong et al., 2007). Games for Change, a nhon-profit orgareekison s
to “facilitate the creation and distribution of social impact games tha sesrcritical tools in
humanitarian and educational efforts” ("Games for Change," 2012). Althougkeribeal

definition of “serious games” includes government-developed games to mihtaryni

L «Serious games are being designed, developed,smes$sed for a diverse population of users and grecssTa
broad spectrum of varied content for educationegoment, health, military, science, and corponatiging”
(Wong et al., 2007).
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scenarios, for the purposes of this study, | will re-define the categorypitasine the role of
personally relevant games created with a critical social impact purpose

Similar to the way the Arab Spring movements leveraged the near universalapugpe
access of these tools, video games has reached close to ubiquitous usag®natésems in the
United States. Students can effectively use this medium to appeal to others in voicing
counterstories to the existing dominant ideologies of them and their commubhbikieshe
organizers of the Egyptian revolution, the urban youth in this study demonstrated purposeful
strategizing and planning to effectively use this multimodal tool to create acit thel
emotional appeal to communicate an effective and powerful message. Unlike #diabem
results and actions of collective organizing in Egypt, these students pushed othersarethe
subtle and personal forms of ideological change. Some may even argue thatdgkg @roc
ideological shift or change is much more difficult to create than the physgzalining of
collective action. It is with this lens that students created their serides games; with the
explicit goal of changing individual’s views who play their games.

While the technological skills served as a means to strengthen their méseggeually
developed real, concrete computational thinking skills to serve them in their fifttive.former
leaders of Egyptian government had understood the potential power of these innocuous tools and
stripped people’s abilities to access these devices, how differently woulddbkeMiast look
today? Similarly, by limiting our urban youth’s access and opportunitiesge teehnological
tools, how will they be able to re-envision the world around them?

Women, Blacks and Latinos are routinely denied access to high-level compasisgsan
secondary schools (Margolis, 2008, p. iv). Much of this is the direct result of defictgokl

that assume low representation is attributed to disinterest or an ynabléarn the material



(Margolis, 2008). Though much has been made about the omnipresent use of the Internet by
young “digital natives,” most of focus has been on consumption (C. Luke, 2004) and only more
recently, on multimodal youth production (Hull & Nelson, 2005). Without access toskEsde
resources that place traditionally marginalized populations at the cetighdével
computational problem solving, their voice and future will continue to be silenced.

By utilizing the tenets of culturally relevant pedagogy in Computer Sejevitere cultural
competence and critical consciousness are on equal footing to academic sucgasasljzed
students will be motivated and engaged with content that are historically abseimidgh-
poverty, majority Black and Latino/a schools (Margolis, 2008). Over three dechdelturally
relevant pedagogy research has successfully demonstrated that curaodlpedagogy that
recognizes, values, engages and affirms the prior knowledge, experiences, andocalttiicas
of students are effective in supporting student learning (Au & Jordan, 1981; Bank2@D3]
Milner 1V, 2011; Mohatt & Erickson, 1981). While the underlying tenets have stayedntiee sa
the execution of it has profoundly changed. The incorporation of youth cultural practises
also include their digital cultural practices. As educators, our role has now eapandeude
teaching young people to become critical consumers of digital content: vides,gaabsites,
Youtube videos, digital stories, personal and public social networking sites, and othe
multimodal texts. While supporting students to become critical media consisraa@radmirable
first step, educators must teach students to become critical gigithicers Not only is
expanding computational fluency to underrepresented students crucial towardareg)thedi
field of computer science, but in equalizing society through the access and proddciew
information and the inclusion of historically marginalized voices in the fielditdDjgroducts

that explicitly challenge the prevailing social, political, and economiastpuo have the



potential to instill widespread social change. By illuminating the sociagalforces that reify
dominant groups’ position of power, students will be engaged and empowered to create and
utilize digital tools to deliver personal and meaningful messages to tnantfeir immediate
andglobal community.

By deliberately creating space and time in the classroom for studeetetd, rexplore,
and analyze personal and challenging issues in a nurturing and inviting envitpame
community culture of support is developed to collectively navigate these struGales the
socially toxic environments many urban youth of color face in and around their sndool a
community, it is not surprising that post-traumatic stress disorder ratesmaparable to youth
in war-torn countries (Berman, Silverman, & Kurtines, 2000). Coupled with the lackegfaie
counseling services, many students yearn for a place to voice their strugglsafe, respectful,
and empowering environment. Beyond the pie-in-the-sky, superficial hope found in some urba
schools, this curricular project sought to deliver the critical and genuine hopddiat @lr
young people to make sense of their struggles through self-reflection, tiscassl analysis
(Duncan-Andrade, 2007). Through the development of a personal and meaningful serious video
game, students developed increased agency and empowerment by creatingraw2y tool to

represent and speak to others.

Explanation of the Study
Prior to this research study, | conducted a trial run, simplified versidrsqgbiioject as a
pilot study with a different group of students. Mr. Péam | collaboratively planned,

reflected, and taught that unit. Lessons learned from that study providedh uissights that led

ZA pseudonym for the teacher’s actual name.



to modifications in the goals, purposes, and pedagogy that informed my second iteraton of th
unit. Greater detail of that process will be described in chapter thries pfoéposal.

As researcher, curriculum designer, and teacher, | utilized desigd-tesearch methods
to support effective teaching and student learning while utilizing the natassroom
environment to examine teaching and learning practices (Sandoval & Bell, Zl0ti4)
gualitative research study examined a seven-week video game project in algdaesd, 10
grade elective Computer Science classroom that | co-planned and bb-tRugr to the
research unit, | had worked with Mr. Perez as his educational coach fostlsex months of the
2010-2011 school year. In this role, | observed lessons and facilitated reflectivesatioue
about the class and planned lessons together. Although I took the lead in the design iagd teach
of this unit, | continued to consult with Mr. Perez on a daily basis and we reflectedyon da
lesson plans frequently.

In this curriculum unit, | studied students’ developing critical litgrsldlls as consumers
of content (video games, advertisements, websites, films) and produeetifacts. Through a
critical literacy framework, students investigated, researched, dn@féetted about their lives
in the context of larger sociopolitical issues. The culmination of this unit wasetigon of a
video game on a student-selected topic disseminated on the 3urebdité. Using a medium
that is familiar and fashionable to youth, students produced a digital text cowsgErme with
the intent to initiate change by challenging dominant ideologies of urban sudealor.

| worked with this group of students from the first day of this class, for twoée days
a week until the start of the project. For the seven weeks of the reseay¢hvasithere before

school, during class, and immediately after class every day.

¥ An MIT Media Lab created computer language inefthat teaches, motivates, and encourages therlganf
computer science programming concepts.

4 http://scratch.mit.edu/



During the first two weeks of the project, students analyzed a variety d&ldigifacts
from a critical media literacy perspective. Students analyzed the pb®eiogle and Facebook
engineers in shaping everyday decisions and ideologies, examined the wol@goohtons in
influencing individual wants, interrogated the news media’s abilities inrsfpaiscourse, and
historicized the violence in impoverished communities by learning about inequitable
sociopolitical and socioeconomic structures. Concurrently, students engagecttiveefle
journaling; where they questioned, analyzed, and reflected on the affect adrditfeminant
groups’ power and influence over various facets in their lives and on society. Jetiazdions
also served as points of departure for brainstorming their ideas and messdugs fioat video
games. In weeks three through seven, students focused on the design and creatioranfeheir g
through Scratch. During the final week of the project students’ collaborativiepr-solved
glitches, published their games, completed their final reflections, andipeteit in small group
interviews.

The collection of research data commenced on the first day of the project. Since the
majority of the first three weeks of instruction were teacher direatetu(ke, guided discussions
and small group work, etc.), data collection primarily came from field nowsaneher
reflections, audio and video recordings, and student-produced artifacts (handoutsejaues
homework). Field notes were generated based on raw notes and audio and video rexfordings
class activities. Field notes, reflections, and student-produced artifaetalse be used to
inform day-to-day lesson plan modifications and unit adjustments. As the classgedhited
from direct instruction to a more student-centered approach, additional datéi@olieols were
needed. Class focus moved from being critical consumers of media to becongag crit

producers of a multimodal artifact. This change required greater umdingf@nd recording of



students’ metacognition of their developing and evolving final product. | utilipétk*alouds”
during independent and group work time to better understand student’s rationale, thought
process, and meaning making of semiotic representations, action, story develdgpyreait
reasoning, and algorithmic problem solving. The “think-alouds” were compledieyntenal
written reflections and small group interviews after the completion of trdgowgames. These
additional tools allowed students to describe and explain their thinking in the createir of

video games.

Rationale for the study

Often described as digital natives, the vast majority of children in K-12 sdioolalg are
growing up using multiple devices for communication, accessing instant irtffonnand
spending hundreds of hours playing a variety of video games. In the past, communiagtion m
have involved one mode of interaction at a time; writing/reading a lettegagig in a phone
call. Today, many young people are increasingly immersed in a world of multimodal
interactions since adolescence. One area that has witnessed this ealpgienth is in video
games.

The latest release of Call of Duty: Black ®gsossed $650 million in its first week of

release. To put this into perspective, the biggest all-time opening weekend for ayroesed

less than one quarter of that ("The Numbers: Box office data, movie starqddigation,”

2011). Video game playing is also a nearly universal phenomenon among teens; 97% of 12-17
year olds reported that they play computer, web, portable or console gamest(eeahar

2008). Although young males have traditionally dominated video game consumption, a shift is

occurring towards a more diverse audience (Williams, Martins, Consalvo, & R@09). These

® A first-person perspective shooter game that takese during the Cold War era.
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numbers clearly demonstrate the widespread impact of video games amnoggogople in
America today.

Unlike other popular culture medium like film, television, or music, video games are
unique in their ability to respond and adjust to the player’s decisions. This multimodal,
interactional experience may partly explain the exponential growth ofdbe gaming industry
over the past three decades. Like films in their initial reception in schadés) games have
been similarly viewed with disdain and scorn by school officials. However, game use i
beginning to gain traction with some educators who see their potential ffartezsning (Gee,
2007; Jenkins, 2000; Quest to Learn: School for Digital Kids," 2009; Sanford & Madill, 2007;
Squire, 2006). Beyond their commercial and consumer popularity, videopgathetionoffers
its creators development of systems thinking, roles and identity, reptesgrdadience,
message delivery, and intuition (Flanagan & Nissenbaum, 2007; Hayes & Games, 2008).

But an important concern with the use of videogames in classrooms, espemmlby f
critical literacy perspective is its continued reification of steq@os} representations of women
and minoritized groups. A study of 150 top video games from 2008 showed a gross under-
representation of females, Latina/os, Native Americans, children, and thg glgdayable
characters (Williams et al., 2009). Although African-Americans werellgqearesented, this
study showed they were mostly relegated to stereotypical roles okattdangsters, and street
people (Williams et al., 2009). Additionally, many of the messages and thegmses
promote simplistic binary notions of good versus evil or zero-sum game decisiongiansl ac
that poorly reflect the nuances and richness of the real world. A few gamestteaveted to
show the complexity of people and society (Sims series, Second Life) andddasetical and

commercial success. There is also a growing movement to develop serioadlygreducate



and promote the needs and voices of institutionally marginalized communitieag&te&
Nissenbaum, 2007).

Some have argued that the consummate narrow and superficial messages andrtieme
underrepresentation and stereotypical depictions of marginalized groups in videnigame
attributed to the homogenous field of programmers. In 2009, only 3.4% Black, 5.8% and Latino
undergraduates completed a Bachelor’s degree in Computer SciencéhiDegnaating
institutions (Zweben, 2010). The rates are even more striking when examining ttuosarwed
Masters degrees: 1.6% (Latino/as) and 1.5% (Blacks) and PhDs: 1.4% and 1.3%, among
Latino/as and Blacks, respectively (Zweben, 2010). Graduation rates alg egyularized
among females with CS degrees: 11.3% for Bachelors, 22.1% for Masters, and 18.4%sfor PhD
(Zweben, 2010). More appalling is the fact that high rates of international st{@22&

Masters and 48.3% PhDs) may account for the increased diversity in gradgasensro

(Zweben, 2010). Among game designers, the numbers are even more stark: 88.5% are male
(Gourdin, 2005), and 88.3% white, 7.5% Asian, 2.5% Latino and 2% Black (Williams et al.,
2009). This data partly explains the preponderance of stereotypical represebiztioase
emphatically points to an exigent need to promote and diversify the videogame ddagjryi

By limiting the production of new technologically advanced tools to a highlgtsete
and homogenous group of individuals, much of our digital world will continue to be dictated by
a smaller and smaller sphere of influence. As our globalized world beconmessingty shaped
by the operations of computational tools, those who hold access and power to these tools of
creation are readily revising and rewriting the intentions of the public. Rushéie$ st

“Just as we think and behave differently in different settings, we think and behave

differently when operating different technology. Only by understanding thesbadshe



media through which we engage with the world can we differentiate betweemwehat

intend, and what the machines we’re using intend for us — whether they or their

programmers even know it” (Rushkoff, 2010, p. 21).
Rushkoff emphatically pushes for a need to (1) gain access and knowledge to tbe tools
computational production and (2) critically analyze the current constructsiefis’ar
technological tools and how it can serve to influence our daily thoughts and decisispsinit
harkens back to previous arguments made by Herman and Chomsky (2002), where they
highlighted the need to critically examine the influence of the politicalangnn the media.
So, in teaching computational thinking, one must not become overly transfixed by thef tools
technology, but use critical literacy to interrupt and eradicate the conpiradction of
misogynistic, racist, classist digital tools that simply reifies heme/. The dual process of
opening paths and teaching critical literacy would create a pipeline foritedly marginalized
groups to create products and offer counter-narratives to the existing development of ne
technological artifacts.

Many researchers have demonstrated the importance self-mflaati the recognition of
one’s positionality in the context of teacher education and learning (Gay, 2003; Whipp, 2003;
Zeichner, 2009). For many materially unprivileged urban youth of color, they p@saesalth
of experiences and knowledge to engage in this process. Collectively reftaciiagt and
current experiences facilitates the process of shared understandingdlardienvelops a
community of compassion. By situating critical literacy around persoselécted themes and
messages, students will develop greater awareness of their environmenmirasréased

motivation to complete this multi-layered, time-intensive project. The diaaéon of their
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final projects for an authentic audience may facilitate their agen@rdswnitiating change and
promoting empowerment in others.

The use of a youth-oriented, technological medium familiar to many stusbsmes to
challenge the traditional notion of the omniscient teacher and the banking modehioblea
(Freire, 1993). In this setting, dynamics of power structures are fundamehiatiged and
teachers must rely on students as resources of knowledge. This proces®fattiktab-
construction of knowledge and further develops a community of learners (Freire, bg@#, R
1994). Reliant on the strengths of each other, the classroom culture helps teadstusients
develop a richer understanding in how structure, game design, game play, purpgse, goal
audience, message, and theme all play vital roles in the construction of a message

Numerous studies have pointed to the importance of leveraging students’ cultural
practices in addressing the achievement gap (Howard, 2010; Milner IV, 201r&]IM2O08;
Orellana & Reynolds, 2008), but few have focused on the technological knowaledigeor
experiences students bring with them into the classroom. This research shomeysaw
conceptualize culturally relevant pedagogy and the immediacy to develomlkturriand
pedagogy that surfaces this. Further, this research shows how to leveragéaihyed potential
while developing critical literacy lenses in the new digital world.

We know a lot about how young people engage in critical literacy, particulegyglish
and Social Science classrooms, but what about the field of Computer Science®\Camce
historically, urban students of color have not had access to advance computer deigses nor
computational thinking. This study demonstrates the possibilities a cultuiayant
programming unit has for urban students of color in shaping their understandingsalf crit

literacies and computational thinking. It has the potential to nurture a new grouficaf
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programmers that serve to use the latest technological tools to interrupt, chafidrigensform
the hegemonic powers of dominant groups.

By focusing my study on the meanings students make from the video game gmdject
how the process and pedagogy shape those meanings, | intend to uncover a more nuanced
understanding of students’ sign-making process; particularly theiestte selecting,
transforming, and arranging the various modes in their final products. The ouadtiaspect
allows for an analysis of the various modalities and their affordances. Bfigateng their
final products and their explanations of them, | expect to better understand thissouotic
process of sign making. This research methodology also demonstrates new and prajeund w
on “reading” and analyzing the data. This work has the potential to show educators and
researchers new modes in which students construct and represent their addjaswell as

new learning opportunities.

Research Qs
How does participation in a video game production project shape students’ téreaies and
computational thinking?
1. How is critical literacy and computational thinking revealed in student-peadaxtifacts?
2. How does the pedagogy and process shape students’ critical litenadiesmputational

thinking?
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CHAPTER 2

Literature Review
| begin by reviewing a brief historical evolution of “literacy.” Nexwill highlight
previous work that was instrumental in how | conceptualized my research stadily, FF will

describe the three conceptual frameworks that influenced my thinking atsowbtiki

Literacy

There are few axioms in the social sciences that are universadigtad across the broad
range of ideological and political spectrums. The importance of litesamye that nearly every
segment of society and corner of the world shares: it holds a key relationghgpseiciety’s
ability to function and develop. Though the definition of literacy may vary fromjtenaalysis
of canonical texts, an ability to use various repertoires of linguistic peactieation of
multimodal artifacts, or an ability to be critical consumers of popular culuwst would agree
that an ability to read and produce academic language is a requiremenséorapand
professional success (Morrell, 2008). Without going into a deep analysis of eceneveity
single country in the world with a high Gross Domestic Product (GDP) per capitahighly
literate population. Though many have criticized the use of GDP as an indicatuaitairés
success; “people derive utility or well-being not merely from the camdno&er income alone”
(Neumayer, 2000, p. 276), it continues to stand as an international barometer for the
development of basic living standards for a country. Basic literacy, or emtustdinds in unison
with health services, safety, work conditions, leisure time and a healthy daithzhie
environment as basic prerequisite for improvement in the living standards of atjpopula

(Cracolici, Cuffaro, & Nijkamp, 2010).
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The emphasis on dominant academic language acquisition is key when discussing
literacy. Although the United States may show a literacy rate of 99% fesmad females
(CIA Factbook, 2003), the inequitable outcomes of materially unprivileged, immidgiack,
Latino and Native American populations are striking. What may explain thisgt#isparity
when nearly all of its citizens can “read and write?” One explanation maytlhe Census
Bureau’s definition of literacy. Another may be the appalling disparatadyeate when
disaggregated by race and class. The relationship between literacy arehtisegments of
society are even more pronounced when we learn that most inmates in prisons acadod
dropouts; more than 50% of the adult prison population have low literacy skills (P. E. Barton &
Coley, 1996) and “nearly 40% of adjudicated juvenile delinquents have treatable learning
disabilities that were undiagnosed and unaddressed” by schools (Darlingeiddn2007). So
even if individuals that are counted by the Census as literate adults, many apfsriethe
dominant academic language of power (Delpit, 1995) or the language to access and imavigat
and around the institutions privileged by mainstream society. As Freire (1328bed,
developing academic skills will enable marginalized groups to “fight for émsfiormation of an
unjust and cruel society where the subordinate groups are rejected, insulted, araddalir(pl
135).

Traditional psychological approaches to literacy saw it as a “cognitiveoptenon” or
things people did “inside their heads” and focused singularly on an individual'y &bileéad
and write (Gee, 2009, p. 15). They saw readers and writers as performingforestiahs of
decoding, retrieving information, comprehension, and inferencing (Gee, 2009). Muaah of t
mirrors those of World War ll-era behavioral psychologist that saw legaas a mechanistic

process of knowledge transmission and reception (Jonassen & Land, 2000). By narrowly
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defining literacy as an inert and static set of practices and skpiestimes the neutrality of this
schooling practice that is framed within the confines of the language of powdritar Middle-
class, American standard English (Delpit, 1995; Knoblauch & Brannon, 1993). This fails to
address the multiple literacies (Cope & Kalantzis, 2000) our students asm@esingtg bringing
with them, the importance of situated context (D. Barton & Hamilton, 1998) for unugirgga
the ideological (Street, 1984) and the connection between power, society @y ([RerFreire
& D. Macedo, 1987). By ignoring the sociocultural and sociohistorical implicatioliteraicy,
it reduces literacy to didactic, decontextualized decoding and writing of woddketters. Thus,
even at its most rudimentary level, literacy must include the sociopoliticahtstances found
in critical literacy, in order to support meaning making for all lear(@regory & Cahill, 2009).
A narrow definition of literature also leaves readers with limited chpiaegely
canonical Western texts dominated by white male authors. More contemporanyothefioi
literature have added a more flexible and open interpretation to include the impaftanc
understanding context, intent, beliefs, assumptions, and values behind literature fcamotie
which also began to incorporate voices of women, racial and ethnic minorities a@chgorary
authors (Cruz, 2010; Recommended Literature Search Reading and LanguddgZAds
Despite these successes, the purpose of schools, particularly through the lelas of soc
and cultural reproduction theorists, continue to privilege and perpetuate the idgologie
knowledge, and cultural practices of dominant groups and has resulted in the reification of
inequalities and injustices in our society (Bourdieu, 1991; Giroux, 1988; McLaren, 2007). The
existence of a hierarchy of cultural characteristics creates ammheas towards those with
power and results in subordinant groups or materially unprivileged and underremresente

minorities striving to possess the “cultural capital” of the elite andtmegetheir own “cultural
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capital” as inferior or deficient (Gonzalez, 2005). An example of the prepondefathaminant
ideologies in literacy is found in Scollon and Scollen’s (1981) study of the Athabaskigle’'pe
view of essays (the typical academic literacy form in school). Theyddahat for the
Athabaskians, writing an essay to a fictional audience (someone they did not &@aoviglation
of cultural communication norms because it is a form of cross-cultural cqfftiotion &
Scollon, 1981). This highlights the exigent need to contextualize literacy withiornimaunity

and the students we teach.

New Literacy Studies

Juxtaposing itself against traditional literacy, New Literamd®is (NLS) argues that
literacy (reading and writing) is an inherently soaatl cultural phenomenon. “Literacy need|[s]
to be understood and studied in its full range of contexts — not just cognitive, but sottied),cul
historical, and institutional... Written language is used differently in diftgueactices by
different social and cultural groups” (Gee, 2009, p. 15). NLS recognize that ttewrdrd
cannot be isolated from oral language and action, but must be understood in how these different
and varied contexts (situations; participants; ways of knowing, valuing, lmgjjemivolvement
of tools and technologies) shape its practices. NLS’s strong sociocultural ttomsmexseen in
its focus on examining the distinctive social and cultural literacy praditesripheral
participant” is apprenticed into a “central participant” (J. Lave, 1996; Jean8L sWenger,
1991) and how one should act, interact, talk, know, believe, and value certain ways of reading
and writing (Gee, 2009). Thus, “literacy” becomes “literacies,” as it epasges myriad types
(academic literacy, gamer literacy, hip hop literacy). NLS hasedpanded “literacies” to
include “activity systems” (Engerstrom, 1987), “Discourses” (Gee, 1990/1996/20®3purse

communities” (Bizzell, 1992), “cultures” (Street, 1995), “communities of presti(Bizzell,
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1992; Gee, 1990; 1996; 2007) and others. It is the belief that by following these different
organizations of people, they would see how literacy is developed and used with action,
interaction, values, tools, and technologies (Gee, 2009). Though limited in its sfogukaon
the sociocultural contributions to literacy practices, NLS offers consioesahat students will
make and derive different meanings through the various digital tools that wena tsis study.
Similarly, the examination of larger social and cultural influenceg werdied in the digital

media as well as the creations students produced.

The New Literacies Studies

The New Literacies Studies continues the tradition of seeing writigndge as a tool
for sending and receiving meaning and written language as shaped by social, tidtoraal,
and institutional practices (Gee, 2009), but expands its focuses into non-printd#eraci
particularly “digital literacies” and literacy practiced in popularudt(Gee, 2009). Like NLS’s
use of the plural form of “literacies” to connote the multiple ways peopléteszcy in different
practices, the New Literacies Studies also sees the differertaldiggracies” that participants
use with a variety of digital tools in myriad settings and contexts. This “digitdl tan be
attributed to globalization the past ten years and explosion and ease with which peoype/c
communicate with one another (Mills, 2010).

Much of this was foregrounded by The New London Group’s (1996) definition of
multiliteracies, housed in their two main arguments in recognizing “the nicittybf
communications channels and media, and the increasing saliency of cultural antdinguis
diversity” (p. 63). The changing world of communication is best highlighted bgs§ (2000)
emphatic notion that in order to understand language and its uses, we must understéew the ef

of all modes of communication that is inherently present in any text. Althoughdexplicitly
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referring to the use of images in textbooks and other media, his point demonstratesl tioe ne
understand the changing landscape of communication through multimodality. Floislya
been made more important with the exponential growth of the Internet and mobiledgghnol
since his writing. It is within this particular lens from which we examinerthkiple and
different ways with which students engage in literacy practices in critigqundgproducing their

own serious video games.

Media Literacy and New Media Literacy Studies

Founded in the tradition of Communications, Media Literacy was prin@ilgerned
with the way people make meaning from media (advertisements, newspapeisiotel film).
This often involved meaning making from images, sounds and multimodal artifactstaenaix
different modes of images, sound, movement interacting together). Since it®omoeydia
literacy advocates pushed for an activist role in explicitly teachingi@atinterpretation of the
media they receive. Harkening back to the founders of the Frankfurt school, soraditeweady
advocates have argued that people are manipulated by the mass media (Horkdgmer &
Schmid Noerr, 2002) and can in turn manipulate others with media. Others (Alvermann, Moon,
& Hagood, 1999; Lankshear & Knobel, 2006) place greater agency in the savvyness of
individuals to use media and to make meaning of media in unintended ways. The relevance of
this argument is particularly profound in the world of digital media; whergesyasounds and
multimodal artifacts are increasingly becoming easier to produces,reedefine, re-produce
and disseminate (Bezemer & Kress, 2008).

Building from the media literacy movement of critical analysis, nedianieracies
(NML) help us understand the different ways young people are reading and varitayg

Previous understandings of literacy were limited to reading and writirxtnal artifacts (books
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and papers), today meaning making occurs through video, audio, digital and physical
constructions of products. Instead of silently and independently reading a single xtodé, te
medium, young people today are “reading” multimodal presentations in netwqkesss
(Jenkins, Newmedialiteracies.org, 2010). The “new” in NML contrasts withitradiotions of
communication and highlights the need to consume and produce words in new and novel ways.
With the relatively inexpensive, widespread and easy-to-use technolagisaidday, literacy
allows one to communicate through multimodal forms. Integrating these fogethér, one can
effectively create a single medium to create an immersive expef@mnae audience in the form
of a digital story, blog, Web page, video game, music video, or presentation. Thedeatitst
have shifted the participant and spectator imbalance. No longer relegateddle tfehe
consumer, people can now produce digital texts in forms previously reserved foripnafless
Social networking platforms (Facebook, Twitter, LinkedIn) and devices (mdéviees, iPads)
have transformed the way large networks and groups can form and communicagedigiteds
tools have given rise to a culture of “Pro-Ams” where youth capitalize on thaeitybof the
Internet and other digital tools outside of school to learn and become experts sptheEss
(Gee, 2009).

Clearly, our educational system has not kept up with the exponential growth of tivese ne
media literacies. To remain relevant and engaging with texts our yooptg @ee reading and
producing, seismic ideological shifts must occur among adults in and around education.
Borrowing the bidialectal approach of teaching standard language usdgalstihonoring and
using students’ community language, new media literacies can simibaeyist with the
teaching of dominant language practices. In fact, this new “bilingualisms@ae students by

engaging students in the participatory culture of new media literacies, tedutlieing to
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standards demanded by the state and other institutions. Since the shift is moveaydéraraw
individual expression to one of participation and creativity, it seems to be anaeeatis to
connect these learnings in ways that build off the strength of both. At the samhisn
convergence of curricular and pedagogical practices can support the metigratioasof
paradigm shifts in power within the classroom. The teacher no longer needs todje the s

knowledge-bearer but instead can acquiesce to the expertise of students.

Digital Storytelling

Use of new media literacies is a growing trend in many classrooms atmundtion but
research is just beginning to examine the power and potential of these tools. Theapoolitd
digital stories in English language arts and other classrooms have thigtillgpw this tool can
be used to connect traditional literacies with those that are relevant to students

Digital storytelling is an emerging art form of personal, heartigitession that enables
individuals and communities to reclaim their personal cultures while explorimgattistic
creativity. While the heart and power of the digital story is shaping a pedigital story about
self, family, ideas, or experiences, the technological tools also inviErsvand artists to think
and invent new types of communication outside the realm of traditional linearves@fihe
Center for Education Reform,"” 2008).

Hull and Katz (2006) demonstrated how digital storytelling, in conjunction with
supportive social relationship and opportunities to participate in community basedatigasi
can lead to forming and giving voice to individuals to become agentive selvasnitifig
present circumstances and future possibilities. Their case study obimg people found that

the use of digital storytelling for personal narratives offers individuals poramity to
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comment critically on their social life, and “reposition themselves assageand authors of
their own lives” (Hull & Katz, 2006, p. 69)

In many ways, the creation of these counter-narratives allow for studertss to
surface is powerful in and of itself, serving to expand knowledge beyond traditianedipted
forms of knowledge, which has typically served the interest of dominant groups alugjiee.
Furthermore, “it [digital storytelling] allows learners to constitheir own learning, thus
engaging students in inquiry and active learning processes” (Hathorn, 2005, p. 32).hTheoug
process of creating a digital story, students are constantly questiommggtiies and their
partner’s actions and performances.

By having multiple semiotic modes, students must determine the meaning aadeness
they are attempting to communicate to the audience. Through these protedsass are made
aware of the complex process of shaping meaning through oral, visual, textual anfbmusi
Throughout editing, the discursive process of construction, modification, reconstrugtion, r
contextualization, and refinement results in an awareness of how words shape thaights a
turn, their audience’s thoughts shape words. This example highlights the compleuloié m
production processes required of an individual in producing a piece of “text” thetiveffe
communicates a given message. It is with this that we galvanize studeatsircof multi-

layered serious video games.

Conceptual Frameworks

Critical Literacy
Materially unprivileged students of color in urban communities have historaradly
institutionally received the short end of the symbolic opportunity stick. Besidpstaige

material conditions and resources, few have had access to or an awardmessdes of the
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“culture of power” (Delpit, 1995). This has continued to keep marginalized groups irrkhe da
and unable to explain the sociohistorical connections of their present condition. Tloiscathist
understanding has largely supported the movement behind meritocracy ideologies and
educational reforms without implications of socioeconomic and sociopoliticat$act
Transformation must begin with recognition of the power of “historicity” or theenite of past
inequitable structures in shaping current worldviews and conditions (Hinchey, 2001). For
marginalized populations, schools have the potential to engage students in understanding how
and why knowledge, power, and society are inexplicably connected and where we, as
individuals, fit within this system (Aronowitz & Giroux, 1991; P. Freire & D. P. Miacd.987).
Critical literacy offers a literacy to people to use words to rethink thiewoey live in
and dissent on society; connecting the “political and personal, the public and the prevate, t
global and the local, the economic and the pedagogical, for rethinking our lives and for
promoting justice in place of inequity” (Shor, 1999). Using language as soabal, ace
become activists within the larger society that we engage in. Thus, learmewgltand write is
part of the process of becoming conscious of one’s role and experience as a ptnticdlrasd
social constructions around power relations (Anderson & Irvine, 1993). By supporting students
guestioning of power relations, identities, and discourses, students begin thdeszlfeef
process of understanding themselves and their positionality in society. By tummangl;
students are connecting outward. Their personal identities, experiencesrandrication
styles become part of a larger, shared collective identity with those who haygled as
marginalized people. They will begin to translate this internal nourishofi¢heir brain and

heart into action and skills that promote equitable and just outcomes.
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By imagining ourselves in others, we begin to inquire about the voices who araheard
those who are missing (A. Luke & Freebody, 2002) or silenced (Harste et al., 20@@hose
producing dominant narratives and those producing counter-narratives or counteg(fStoreds
1998; Yosso, 2005). The explication of the multidimensionality of viewpoints demonsiiates t
our “reading” of the world have at times been manufactured and/or reinforced thrayegh lar
sociopolitical forces. Thus, all learning, curriculum, pedagogy or even lgadngomes a
social construction of ideologies shaped by power. Essentially, nothing is redueBvery
supposed unbiased curriculum or teacher has been shaped by values, ideologies, actions, and
language governed and often dictated by the state. Even the medium of comonubetsieen
the teacher and student is not neutral, but highlights a certain perspective or p@w of vi
(Bruner, 1986). Despite the seemingly intractability of altering this conumdroet Adrienne
Rich (1979) offers hope to change this dominant paradigm:

“Language is power and... those who suffer from injustice most are the least able t

articulate their suffering... the silent majority, if released into languageld not be

content with a perpetuation of the conditions which have betrayed them. But this notion

hangs on a special conception of what it means to be released into language; not simply

learning the jargon of an elite, fitting unexceptionably into the status quo, mihgpa

that language can be used as a means for changing reality” (Rich, 1979, pp. 67-68).
Her emphasis on using the language of the elite is clearly meant tghtdiow we use the
“master’s tools” rather than simply acquiring them. The inherent politatar@ of Rich’s point
is well taken by critical literacy to ensure the use of the dominant lgaduaoppressed groups
to engage in decisive action to dismantle the hegemonic structure that continuesegepting|

dominant groups.
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Traditionally marginalized groups continue to exist in our society without sitaeke
language of power, yet proponents of the technological boom continue to highlight the
equalizing power of the Internet in reshaping society. However, despitepiieestial growth
of technology in the past two decades, rather than a narrowing of the socioecdaieiove

have simply blurred the lines of disparities.

Computational Literacy to Computational Thinking

If critical literacy is the nourishment for the brain and heart, then conymaatiteracy
is the physical nourishment for the body. Although critical literacy offers uha@s the ability
to examine, critique, challenge, and change the existing inequitable conditiongety,st does
not necessarily translate into the daily nourishment for survival. Computatienatyi offers
something more tangible.

During the current technological boom, the possession of computational liteeaers
amongst the most marginalized, can readily provide a more secure neatistethce. However,
similar to the acquisition of dominant written and spoken academic literdamsgy in
computational literacy does not necessarily translate into a more equitaiely.s As Rich
described earlier, it is not simply learning the computational literaap @fite and fitting
seamlessly into the dominant group, but learning skills that can be used as #omelaaisging
reality. For those that possess these literacies of power, they may suppwe diverse pool of
applicants into the computational literacy pipeline, but few indicators would subge#tis
would create wholesale transformation in the development of tools for a more ecgotEbty.
Therefore, in the same way that academic literacies must be taught inatmmjwvith critical
literacies, the same can be said of computational literacies. Unfortynhéstphill battle for

basic access and opportunities to these tools are far more daunting.
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There continues to be a deep racial divide in the field of Computer Sciencelisarg
2008). The computer science world is a homogenous population of majority white and Asian
males. A national study of Computer Science and Engineering PhD-grantihdiorss showed
that only 8 percent of bachelor degrees and 4 percent of master’s degrees wecamo Af
Americans and Latino/as (Zweben, 2006). During the 2010-11 school year in Calift3tate
of California Education Profile: Students," 2011) 57.1% of the public school population were
Latino/a or Black, but only 9% of AP Computer Sciencettdstrsmake up the total
("California Summary of AP tests,"” 2012). According to The College Board (2012), ef thos
that took the AP test, with a scoring range between one to five, the mean for BiascRSY,
Mexican-Americans 2.4, Other Latino/as 2.34, Asians 3.56, and whites 3.5. Rates amalag fe
test takers were equally as appalling; only 21% were female ("@adifSummary of AP tests,"
2012). Much of this is the result of the non-existence of or substandard offerings of scompute
science courses in low-resourced schools with large numbers of African Amanidad atina/o
students (Margolis, 2008). The affect of institutional racism seemed to [aeyegoart in these
inequitable outcomes. Excuses for not having quality computer science courssddefail
students of color include beliefs by adults that they were “not interestéddtocapable” of
handling such rigorous material (Margolis, 2008).

The mainstream media has done a tremendous job of creating and depicting dme illusi
of the omniscient, technologically-savvy “digital native”; able to quicklyrieand adjust to new
technological tools, while simultaneously juggling several at once. Howheatlifterence
between utilizing mobile devices and its applications, surfing the Internating@and

maintaining a Facebook page and those that utilize higher-order computer pniggaskills to
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develop the programs and infrastructure are dramatic different. This idfénerdie between
being computational literate and computational thinking

For the sake of this study, computer science is defined as the “study of corapdters
algorithmic processes including their principles, their hardware and seftleaigns, their
applications, and their impact on society” (Tucker, 2003, p. 6). Computational thinking is the
ability to understand and use computers to store, transform, and transfer infommalieonsing
algorithmic thinking: a list of well-defined, step-by-step instructiamrsatcomplishing a task to
solve problems and design systems (Wing, 2006). Despite Wing's germin@a-agaths to
address and define computational thinking for K-12 students and educators, there remains
widespread differences on what should be incorporated and discounted from this definition.
Though similar to critical and mathematical thinking in many ways (thinkiragieety while
synthesizing and applying prior knowledge, in a logical manner), some have eraghissiz
difference as incorporating a combination of thinking skills. Barr, Harrison andr¢ (2011)
argues that it is more tool oriented; makes use of traditional problem-solvirggpesdike trial
and error, iteration and guessing in contexts, where previously it was imdrdmttoaith the
advent of technology, it can be automated and attempted at much faster rates.

Under these definitions, the stereotype of the silent, automaton computer pregramm
should be replaced by highly creative and intelligent individuals with the abilityrig jprior
knowledge and experiences to resourcefully problem-solve and engage in complex
communication with others (Levy & Murnane, 2005). Further, Resnick argued thandiseof
activities involving computational thinking (simulation, modeling, abstraction, atitmma

analysis) also requires “an iterative design, refinement, and reflectiosspfd8arr, Harrison,
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& Conery, 2011, p. 50). Itis precisely through these encapsulating definitions ¢hatall

overlaps between critical literacy and computational thinking.

Culturally Responsive Pedagogy (CRP)

We have long known the importance of using culturally relevant pedagogy to ctlmnect
the lives, prior experiences, and cultural practices of the students we tea&s @ al., 2007;
Gonzalez, 2005; Ladson-Billings, 2009). Effective educators, by which | mean teadtter
consciously and skillfully mediate learning and growth (personally ardkataally) by valuing
and effectively using the students’ backgrounds as a resource, often poss®ss knstwledge
of their subject area, pedagogy, and their students and communities (Rose, 199%nalgdit
developing strong student-teacher relations; especially in showing geapnfor students
(Noddings, 2005; Rose, 1995) and having high academic expectations (Ladson-Billings, 2009;
Thompson, 2007) are also essential to creating a thriving classroom culture. haBef t
characteristics must operate in unison to effectively mediate thergdomipublic school
students who are increasingly coming to school with backgrounds and experiersrestdifdom
the majority of the teaching force. The literature on effective CRPhoagsus that students
must experience success in developing academic skills, sustain and developatutipegence
in the classroom, and increase critical consciousness to challenge prevailhgatterns of
inequality (Ladson-Billings, 1995). Academic success is a proposition that isteatlg
echoed by various researchers of CRP (Ladson-Billings, 1995; Nieto, 2010; ¥#ldgecas,
2002).

CRP derives its name from its emphasis on recognizing, valuing, and incorporating
students’ abilities, experiences, cultures, participation styles, frahmeterences, and

community resources to enhance learning (Villegas & Lucas, 2002; Zei2008).
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Unfortunately, history has consistently viewed non-dominant groups’ culture (lower
socioeconomic status and minoritized groups) from a deficit perspective,tretheas a
resource from which schools can build from (Gonzalez, Moll, & Amanti, 2005). A deficit
perspective of diverse student population will create challenges to teacloulturally
responsive ways (Ladson-Billings & Tate, 1995).

Aside from recognizing the cultural and racial hierarchies C. D. Lee (200&)ana and
Bowman (2003), and Gonzalez (2005), also push against static notions of underrepresented
students backgrounds and call for a transformative schooling that values ands #hieate
accumulated cultural and linguistic backgrounds and skills of the diversityderds’ histories
and identities. C. D. Lee’s (2001) cultural-historical activity theory apprt@adeconstructing
the cultural practices of her students in an analysis of a text highlightslaappveach in
coaching, scaffolding, and facilitating learning in an urban middle schostotas. It
highlights the need to understand culture, as well as race, ethnicity, ardlsssias a
complex, fluid, situated, multifaceted, and socially constructed procddsdlcaers must
recognize in order to best support students in reaching their potential develtgrak(Gay,
2000; Gutierrez & Rogoff, 2003; Howard, 2001; Lee, 2002; Orellana & Bowman, 2003).

Various qualitative studies examining the importance of cultural competameyshown
different methods teachers have used to incorporate the knowledge of students and thei
communities into the classroom (Diaz & Flores, 2001; Duncan-Andrade & M@®68; Mall,
Amanti, Neff, & Gonzalez, 1992). Moll, Neff, Amanti and Gonzalez’s (1992) work with
teachers and university-based researchers doing ethnographic reseaediomeis of their
working-class, Mexican students demonstrate that when teachers learndpelgmal and

economic ramifications of the border city and context of the households of their sttigents
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are better prepared to develop curriculum and pedagogy that supports and improves the long
term social relationships between students and teachers. Their study rsghiéghéed to
“analyze the social history of the households, their origins and development, and... the labor
history of the families, which revealed the accumulated bodies of knowledge of thadiduse

or the funds of knowledge that students bring into classrooms (Moll et al., 1992).

Morrell’s (2005) work with students as critical researchers of theitagegand literacy
practices of urban communities, cultures, popular culture, and the constructioushobfycolor
by the mainstream media highlights the variability of CRP. Recognizih@ & goes beyond
surface level connections of culture, Jimerson (2010) demonstrates that an Asd0af text
in a largely African-American and Latino classroom can and does ofésarele when situated
around the interconnectivity of experiences. These studies prove pedagogpehks ‘®
youth” goes beyond mere connections to racial, ethnic, and cultural understandings, but
incorporates varied experiences, frames of reference, and commuaitscessas genuine
responsive pedagogy (Villegas & Lucas, 2002). A point of caution is worth notieg her
Villegas and Lucas (2002) remind us that besides knowing the student and their caesmunit
funds of knowledge, the instruction must be well-designed to support the learning and
development of these students.

The work of Morrell (2005) and Jimerson (2010) reveal the evolution of CRP beyond the
narrow confines of traditionally defined racial and cultural practices.ydéiuorg people today,
their participation and involvement in other forms of community (popular culture: sparts, t
arts, and even entertainment like video games) need to be utilized in much the samgevay
learned from previous research about the salience of culture competemegiassroom.

Social networking, “surfing” the Internet, and video games are just a fdve eé¢¢hnological
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forums where young people are spending a disproportionate amount of their imsurintthe
same way that previous researchers (Au & Jordan, 1981; Mohatt & Erickson, 1981; Moll et a
1992) demonstrated the importance of recognizing and using students’ language and
sociocultural practices in the classroom, teachers must do the same foetksaydof other

knowledge students bring into classrooms with today.

Sociocultural Learning Theory

For marginalized students to experience academic success, teachdrgalfyctglevant
pedagogy must be adept in knowing how students construct knowledge and how to best support
their development with effective learning strategies (Villegas &alsy12002). Rooted in
behavioral psychology and communications theory, instructional design during the @840s a
50s assumed that learning essentially encompassed knowledge transmissioapdiwh rec
(Jonassen & Land, 2000). Also known as traditional instruction or the banking model, this form
of instruction continues to dominate schooling practices from Kindergarten to bajneation
today. A critical flaw under this model is the interchangeable use of thegtrdent and
learner. This fallacy assumes that every student or learner in th@atadsas willingly chosen
to enter the classroom space ready and willing to learn. This disregards thééedsocial
conditioning of schools as institutions that control the learning process fomeiddual.
Instead of a learner who “construct[s] their own meaning from their expesie(onassen &
Land, 2000, p. iv), students are often told what to memorize and regurgitate on some form of
assessment. Movement away from the transmission model of instruction did not begireuntil
1980s and 1990s, when learning began to develop theoretical foundations from different
disciplines, with some similar assumptions and foundations. Learning theeaisted that

“learning is willful, intentional, active, conscious, [and a] constructive mmthat includes
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reciprocal intention-action-reflection activities” (Jonassenafad, 2000). For individuals to
make meaning, they must resolve differences between what they know, and whatrihey w
need to know. This places knowledge building as an inherently personal and socially
constructed process.

The social nature of the meaning making process has begun growing in sigsifi¢ss
people who share the physical world with one another, we also share meanings wematke fr
These cultural habits can connect and differentiate us, but as social sraatoeiety, we rely
on feedback from others. This assumption of social negotiation and learning is theingderly
foundation for much of sociocultural learning theory. Learning does not occur indaolati
through meaning making with others. Our interactions with various communities shape our
practices, knowledge and beliefs about the world and our local society, which inetsihraped
by our knowledge, belief and values. Our “legitimate peripheral parimipgdtlean Lave &
Wenger, 1991) is shaped by the culture we engage in and conversely the cshapets by
individuals within it. As a result, when we discuss learning, we must consider ibeuttocal
and sociohistorical environments from where the learner derives, as welltaslshend
mediation systems that are used (Jonassen & Land, 2000). Rather than an isolated ¢imeleavo
ideal learning environment is one that utilizes knowledge of the learner, comrmomigxt, and
the historicity of these toward a personal and meaningful mediation of the leprogsss.

Vygotsky (1978) demonstrated the use of mediators or person and/or artifacts that
facilitates a child’s actualizing of their potential developmental levelta what degree the
mediation must occur to best support learning. One strategy is seen in Rogoff'seiit@d4jon
of Vygotsky's zone of proximal development concept by highlighting this practiae i

community of learners. Students work cooperatively to make meaning, relatigmasiups
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understandings of concepts that build off of each other’s interpretations of itilorm@nly by
understanding principles of sociocultural learning theory, as well as sourgbpex strategies
like backwards planning (Wiggins & McTighe, 1998) can educators effgcsupport the
academic success of their students.

Drawing from critical literacy (Shor, 1999), culturally relevant peda{®anks, et al.,
2007; Gonzalez, 2005; Ladson-Billings, 2009), and sociocultural learning theory (Lave &
Wenger, 1991) this research leverages the intersections in these traditivel agsts
distinctions. Building from critical literacy, this research expands themof traditional
written and spoken text (The New London Group, 1996). By becoming conscious of one’s role
and experience as a part of historical and social constructions around poters¢hRnderson
& Irvine, 1993), this research extends students’ questioning to the multimoddl Wik By
studying the meaning making process young people engage in through thienaglilactivities
of videogame play and design (Sanford & Madill, 2007), we developed a more nuanced
understanding of the learning involved in this process. Because of the multimodal social
semiotic modes, students must determine the meaning and message themptgte
communicate to the audience, and through these processes, students are madetevare of
complexities in shaping meaning through oral, visual, textual, and auditory (idress, 2010).
In the tradition of critical literacy, developing praxis through action and tH&ewxyison, Flint,
& Van Sluys, 2002; Morrell, 2008; Shor, 1999), culturally relevant pedagogy similggsr
for a sociopolitical consciousness, while developing academic achievementtanal cul
competence (Ladson-Billings, 1995; 2009). These three pillars drive the foundation of this
curriculum explicitly targeting the historically underrepresented populsnf women and

Latina/os in Computer Science.
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CHAPTER 3

Research Design

This design-based research study (Sandoval & Bell, 2004) examinedraliesea
designed, seven-week critical literacy video game project, TrudRigfieixed, in a South Los
Angeles Computer Science classroom. Tenth grade students read, researbfzed] and
reflected on various forms of media and its relations to macro sociopobscas in their
community. After selecting a research topic of their choice, students prodowms$age-driven,
“choose-your-own-adventure” video game with the express purpose of initiatingd@nge to
those who play their game on the Internet. This curriculum unit was conductedrbéfpvie-
June 2011.

This research study was carried out in an elective course that is agrapihetween the
school district and a local university, with the goal of increasing interesbamgment in the
Computer Science field for traditionally under-served populations; Bladkd/atand female
students. Students were exposed to theoretical discussions between technology and human
society, the Algorithmic problem-solving process, web-design, programnmdgphotics. The
True Life Remixed project was a modified version of unit four from the cuumncguide.
Students were asked to create a “serious game” about an aspect detbeiati issue in their
community. Students engaged in activities that asked them to identify sterexdippeéshem
and their community and produce a video game that presented a counter-nagasizgaeo the
dominant one. | collected data through field notes of class observations, student handouts,

journals, video and audio recordings, final reflections, video games, and small grovipwger
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This research study investigated how students’ participation in a video gamalaorr
project shapes their critical literacies and computational thinking. Syakifil examined how
students reflected, produced, and represented themselves and society througméseir ga

Data reduction and analysis occurred in five main phases. The first phasendasted
concurrently with data collection. | reread daily field notes on a weekiy tzasreate memo
reflections that reflected emerging themes and trends. At the end of tlealaarrunit, | started
by scrutinizing students’ reflections of their projects (through final writeflections and small
group interviews). This was prioritized in the data analysis plan to priviladergtvoice in
articulating their experience and reflection of the project since thiesepts their culminating
views of their critical and computational literacies from the unit. Nesd|dctively analyzed
lesson plans, field notes, and audio-recordings to clarify, contextualize, and itddents’
points from their reflections. These selections provided me with moments thaerepce
particularly poignant examples of developing critical and computationadies. In the fourth
phase, | re-examined and analyzed student-produced artifacts (journalfpref/d@ndouts,
drawings) for further clarification of their reflections. | alsodealed individual student work
trajectories from initial brainstorming of ideas to final product, codingistances of emerging
themes, trends, and ideas. This allowed me to look at changes in discourse, ideologies, and
representations of themselves and society over time. In the fifth phase, | usédnadaill
social semiotic approatho examine the students’ serious video games. | elected to use this
approach because these products possess multiple modes and layers, many of which occ

simultaneously. To effectively capture the rich and complex layers ofld&parated out the

® A multimodal social semiotic approach recognizes\arious ways in which people make meaning aahle
“The social semiotic part of the theory attendsnicovering the sign- and meaning-maker’s intetestie semiotic
work done and the principles used in selectiomsfiamation, transduction, arrangement of modéhke
multimodal aspect attends to the modal resourced asd to their affordances” (Kress, 2010, p. 221)
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various parts. In this way, | focused my attention to the different aspetis afeation,
construction, and meaning-making process. Using abductive reasoning (an ine@@iptdt
data is used to form initial hypotheses) allowed for a more creative, intuitdbee@olutionary
reasoning process towards my findings (Thagard & Shelley, 1997). | sepheagames into
computational practices (design and programming) and representations (hoarsigns
represented and how they convey meaning), while looking for evidence dlariit
computational literacies.

This research was informed by a pilot study | conducted between Decemben#8010 a
February 2011 (over the course of five weeks). The initial pilot study examimeddistinct
phases of the curriculum: the explicit teaching of critical media ¢iyanath various forms of
popular media; personal examinations of macro sociopolitical issues that cdrtogmeesonal
and meaningful issues in their lives; and the creation of a video game wittptlesegurpose of
educating others about the lives of urban youth.

This pilot study helped me re-conceptualize the framing, pedagogy, and products of thi
curriculum and the focus of my research questions and data collection instruhieatsed to
better integrate the teaching of critical media literacy and stugeitsexperiences; increase
scaffolding and support in the development of students’ video game messages;aed a m
explicit focus on developing community and peer support to aid in collaborative leaming
problem-solving. The changes in the research study included: greater focus otsstude
meaning making processes, particularly the signs and representations in élsg @eamining
their products with a specific approach); improve opportunities for studentshatipltas of their
games (by asking more specific think-aloud questions); and a more expansive\tteav

significance of audience in their production process. These lessons led to atiodsimn the
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research: data collection methods (increase use of journal reflectiams giotip interviews vs.
surveys); the renewed focus on and adoption of a multimodal social semiotic approach to vide
game analysis; and more focused research questions around specific outcomes.

This second iteration of the study expanded on the pilot study; there was sigiyifica
more overlap and intersections between the three phases of the project. |Teracyl was
explicitly taught during week one and two through short, documentary video clipstarad cr
media analyses in popular culture (advertisements, magazines, TV shows csemaigés, and
digital multimodal products). Self-reflection activities began at theé stéhe semester but a
greater focus on personal reflections commenced during week two and three ofdbie proj
These two areas worked together in connecting the personal microanaliisiself with larger
sociopolitical implications of power, institutions and society. Student sédfetielh pedagogies
borrowed heavily from the success of other urban, autoethnography research withegisith
(Camangian, 2010). By researching and writing about themselves with a lens ¢oltare,
students gained a greater understanding of the influences of largealsastéutions on their
daily lives. The third phase of the project was the student production of a “textioussédeo
game that challenges their audience to think critically about themselvdseansbtiety.
Computational literacies such as (algorithmic problem solving; organiziatyzing, and
representing data; systems thinking) was taught through the creation eideeigame project
in a project-based learning format. Freedom was given to students in thi®selad design of
their video. This pedagogical strategy allowed engagement and personahantdst flourish
and learning and development to develop organically; where ideas drove thealechnic

acquisition of skills.
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In my research study, | collected data of activities directly bethneng, and
immediately after class. These moments often captured conversations witlissaudkebetween
students, often though not always related to the curriculum. During the finaldekswf the
unit, additional data collection included times when students came in during second period, a
lunch and/or after school to finish their video games. | video and audio-recordedsll cla
sessions and audio-recorded non-class time conversations with students and tttfgeco-tea
wrote field notes after each session and analytic memos at the conclusion weeéc |
collected most of the student-produced artifacts (handouts, journals, videogaraesonsi
during the seven-weeks. In the last week of the project, | conducted small groupwyevith

all of the students who were present on the last days of the school year.

Background into the site.

My access to this site was quite fortuitous as it came as a result ocaduatgr student
research work as an educational coach for the Los Angeles Unified Schoot'BigtAUSD)
Exploring Computer Science (ECS) program. After visiting fifteen diffieteachers and
thirteen different high schools as a part of this program, | was drawn to Mg’ $elassroom.
He had an easy-going teaching style, a strong rapport with students, and poo&nity, was
open to a complete modification of the programming unit from our curriculum guideergarli
the school year, Mr. Perez chose to focus on student engagement and computational thinking a
his two goals. With background experience in Culturally Relevant Pedagagppdrsed Mr.
Perez’s focus by co-planning curriculum and pedagogy that would be more nielcgig
relevant to his students. Mr. Perez’s role as the school’s main technology and rsetfuypmrt
provider alleviated any unforeseen technical and/or computer problems duringréty ehthe

project.
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The students, parents and guardians provided signed assent and consent forms to
participate, be interviewed, and audio/video-recorded prior to the first day of thet.pgeh
form was explained to students by both the researcher and teacher and studegitewéne
opportunity to abstain from the research component at any point. Students weredrif@ime
participation or non-participation in the research would have no influence on theinpante
or grade. Additionally, since a majority of the class had Spanish-speaking ageardian(s);
the consent form to participate, to be interviewed and audio/video-recorded waddrhmtb
Spanish. Every permission packet contained a Spanish and English letter to avoid possible
stigma in requesting a Spanish form. This study is a part of the multi-ystaictewide research
study that has been previously approved by the IRB offices of UCLA and LAUSDor&ls
were approved by UCLA North General IR (Protocol ID#10-001701, 12/13/2010) and include

information covering my research study.

Rationale for Methodology.

Design-based research studies supports the bridging of scientifioaltyl, generalizable
laboratory research (Graham & Stacy, 2002) with the complex instructionakintiens found
in classroom educational research (A. L. Brown, 1992). Using a design-basmdhes
methodology simultaneously support effective teaching and student learningititziieg the
natural classroom environment to examine those teaching and learningegré8tindoval &
Bell, 2004). Specifically, it recognizes the moment-to-moment changes anficatazhs in
curriculum and pedagogy that are the natural outcomes of working within@dassdoom.

Since | examined how the pedagogy and process shaped students’ critical and
computational literacies, | will describe the influence of socioculteeahing theory on the

framing of the class structure, activities, and products. From Vygotsky’s (k#88Yy that
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learning and development occurs through social activities that incorpdraitesurroundings,
previous experiences, and how they make meaning and convey that information taJothers (
Brown, Collins, & Duguid, 1989; Jean Lave & Wenger, 1991), | created a curriculumrigashi
on these very ideals. By giving students opportunities to use prior knowledge, lifeezps,
and cultural practices, they can more readily make meaning of new infonm&iructuring
genuine group work activities allows students to interact and make sensenddthmation
through the support of expert others. Following Vygotsky’s zone of proximal development
(1978), consistent teacher recognition, encouragement, accolades and classtems ayd
structures, students more readily actualized their potential developmethi@ugh peer
support. Further, cultural historical activity theory also supports the framhithgs curriculum

in its ability to utilize cultural tools and artifacts important to youth (yoatiyliage practices,
multi-modal literacies in video games, social networking sites, popular cuburediate
learning and development (Cole, Engestrom, & Vasquez, 1997).

Many of these concepts are iterations of culturally relevant tepphactices (Ladson-
Billings, 2009). In addition to the necessary cultural competence, students witideve
academic skills through computational literacies, as well as new medaxids. Thus, the
structure and pedagogy of the curriculum lends itself to the three pillenttafally relevant

pedagogy - cultural competency, academic success and critical cons@ousnes

Description of the Sites and Selection Rationale.
Following the sociocultural tradition that higher-order thinking, learning and
development occurs through social interactions (Cole, 1996; Vygotsky & Cole, 1978chyert

1991) and curriculum and pedagogy must interact with the sociocultural and socicdlistori
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conditions of the site (Moll et al., 1992), | will now spend some time discussing the aointext

the location and the students.

Selection and Description of the Focal Site.

Sylvester High School is located in the urban, working class community of. Thukits
at a location that was once a major automobile manufacturing plant in Southeonn@Zalif
According to 2009-10 figures Sylvester has a 2,855 22" graders. This recently built school
(2005) sits on nearly 58 acres of land and as such, is one of the largest in thelestlre sc
district. A middle school, built at the same time, sits adjacent to the high school andebmth w
constructed to relieve overcrowding in nearby schools. Despite theséimsettie current
student population already exceeds the architect’s original plan for a 2,500t ftode.
However, the multiple, tan-colored buildings, wide and well-lit corridors and e tgrgn
courtyard gives it an airy and spacious feel. Upon first impressions, maoysvismark on the
community college-like atmosphere of the school.

Despite the grand and fortress-like scale of the high school and middle schoaolgsyildi
they are juxtaposed against older, stout buildings across the street. $yviestdered by
single-family homes on two sides, an industrial building on another and railroad tratks on i
remaining side. In the mornings and afternoons, the tiny two-lane street inffsmfiool
becomes a maze of cars, pickup trucks, SUVs, and vans crawling at a staAtistiry street
intersection, swarms of teenagers march to and fro; rushing to get to school orrmgahde
way towards their parents’ cars or homes. Surprisingly, these weekday budénsgations
only represent about half of the morning and afternoon rush hour since the adjaickat mi
school’s schedule is purposely staggered to start and end thirty minutes aftghtbehioiol’s

schedule. The outcome of these attempts to alleviate this mind-bogglingjamaffis a high
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school schedule that begins at 7:30 AM and ends at 2:30 PM. As a result, lunch period usually
begins at 10:37 AM and on some alternative schedules as early as 9:30 AM.

Although Sylvester maintains a Truba residence-only policy, several &udere
mentioned that they actually live in neighboring communities and use relacessses in
order to establish residency. Some of the neighboring communities have highéy aoder
crime rates than Truba. The adjacent community of EImhurst has an infamousaepotat
gang activity and violence. Imperial high school, which is locatedllyeaad figuratively
across the railroad tracks from Sylvester underwent a mandatory high sahs@rmation in
the 2011-12 school year; the school district originally reconstituted the scho@-astiblished
it into three smaller schools. However, one of the two charter management orga#écht
schools pulled out and now only two smaller schools remain. The other school is being directly
managed by the Mayor’s office. Additional information shows that the censtifotrémperial
high school has double the number of households with an income below $10,000 per year and
only about half the population is in the labor force; 31.8% compared to 59.3% ("Selected Social
Characteristics in the United States: 2007-2009 American Community Survey," 2@idl)y, F
the racial divide is particularly glaring when we see that the two high sthespective census
tracts are divided by a single street but one is 95.3% Latino compared 57.8%. FuetB&ckh
population is 0% for Sylvester’'s census tract whereas Imperial’s is 41.@%ed¢t& Social
Characteristics in the United States: 2007-2009 American Community Survey," 20fEbe
numbers do not fully capture the history and strength of the black community indhnwéich
was once a center for African-American culture, politics and organizinghistegically Black
neighborhood and population of Imperial may in fact be one of the reasons why many Latino

students in the ElImhurst community use relatives’ addresses to attendeylvest
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During the 2009-10 school year, the student population of Sylvester High School was
98.9% Latino with the remainder being African-American, White, Americamaindr Alaskan
Native, Asian and Filipino, in descending order (California Department of Ednca011).
According to district numbers, 88.3% of the students qualify for Free/Reducdyl &ugeneral
indicator of the poverty level of the school. Despite the large Latino population of the, school
only 28.4% of the students are English Learners, with approximately 48% Hweang
reclassified as Fluent-English-Proficient students (Califor@padtment of Education, 2011).
This may be explained by Census tract numbers where 54.2% of the population is born in the
U.S., while an overwhelming 88.6% of those who are foreign born immigrated to the U.S. over
10 years ago ("Selected Social Characteristics in the United:$665%2009 American
Community Survey,” 2011).

During the 2010-11 school year, Sylvester was in its fourth year of Program
Improvement status; a Federal Accountability measure that gauges dwdmerlson student test
score performance. It did not meet the annual measurable objectives (AMOly) meaause it
did not meet the 55.6% proficient or above AMO for English/Language Arts for 2010 (4@.1% f
Sylvester students), the 54.8% for Math (39%), nor the 90% graduation rate (70.38ydhset b
State of California (California Department of Education, 2011).

This site was selected because of the previous relationship it had with tbarigxpl
Computer Science program and the willingness and interest of the teacher to exjpanatidy
the curriculum and pedagogy to the interests of the researcher. This site iglaiso hi
representative of many typical urban comprehensive secondary schools: a largeqoptl

high-poverty, minority students; a history of inequity and lack of access andwuppest to
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computer science courses and by many measures, a poor academic pegonmahg

(graduation rates, college-attendance, test scores, drop out rates, etc.)

Description of Participants.

This study included thirty fdgraders and two i2graders enrolled in the Computer
Science (CS) elective class. There were seventeen female and fifieestudents. In
comparison to other Exploring Computer Science classes in the district,atlistesunusual
that there was a slight majority of female students in this course. Out birthi@wo students
who filled out the pre-course survey, all of them identified as Latina/o, Clhicaviaxican, or
Mexican-American while two students identified as Mixed Race. One studentantified as
White. Of the 31 students whom | had data for, four students were classifigditsl IEnglish
Proficient (LEP), three were Initial Fluent English ProficienE&f#, twenty-two were
Reclassified Fluent English Proficient (RFEP) and one student was kskatgsh Only (EO).
Based on the school’s poverty index, 26 of 31 students (84%) met this standard. Also, two
students are designated as part of Gifted program. Student performance difdhreaCa
Standards Test (CST) in English Language Arts varied greatly; tlmeeAdvanced, eleven
were Proficient, twelve were Basic, three were Below Basic aodveve Far Below Basic.
Math performance in the CST was quite a bit lower; zero were Advanced oréhbfitne
were Basic, twenty were Below Basic, and two were Far BelowcB&smilarly, the cumulative
GPA through the first half of their TGQyrade year was quite low: five students had a GPA below
1.0, ten students between 1.0 — 1.99, eleven students between 2.0 — 2.99, and only three students
had a GPA above 3.0. If this trend continues, out of a class of 31 students, not even half (14) of
the students would have the minimum requirements to qualify to attend a Califoteia Sta

University and only 3 students for the University of California system.
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Although an elective course, nearly 67% respondents explained that adnargstrat
placed them in this course compared to three students who showed genuine interest in
computers. However, in the same survey, nearly all respondents shared thet tiseynewhat
to very interested” in learning about computer science. This may allude to theatact
approximately 73% of students recognized that they “need computer sciende furtdine
work/career” and nearly 78% agreed or strongly agreed “knowing compwdecaavill help me
earn a living.” In relation to our autoethnographic video game project, almost 50% of the
students stated that they had a less than an intermediate understanding of piragyskitim
upon entering this class. To further illustrate students’ interest and erggaggar@omputer
Science, 80% of the students disagreed or strongly disagreed with thesstateah“computer
science is boring.” Participants described their uses of computers and/or Egtbpsework
(93.3%), searching the Internet (86.7%), music download (80%) and Myspace/Facebook
(76.7%). Interestingly, every one of the students stated that they have tacaes
computer/laptop outside of class. Participants also showed a high degree of omotoxadirds
higher learning; 80% of respondents stated that they plan on going to a commuedty bat
only 20% to a 4-year university immediately after high school. For the studehts i
Technology magnet within the larger school, students are required to take o qfatins of

technology courses. This course represents one of their optional paths.

Data Collection: Participant Observation

My research role in this qualitative, design-based study was as@gaanttiobserver. |
co-taught and collected data Monday through Friday during the entire ctaxsfpethe seven-
week curriculum. During class time, | was both the teacher and reseabdmending on the

day and the activity, | facilitated discussions, taught through direct instmuctbserved small
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group discussions, asked questions while students worked, took field notes, and/or observed my
co-teacher deliver instruction.

Recognizing the challenges of occupying both of these roles, | relied on twadinec
devices during class that aided in my field note writing process. | used therlbedscho pen
with attached Echo 3D recording ear buds to audio record conversations. | used the Canon
ZR930 digital camcorder with an Azden ECZ-990 Zoom Microphone to videotape classroom
activities. The Echo pen allowed for audio playback of occurrences of theooladsy simply
pointing the pen to a location on my notes. This greatly increased memory retasbsof ¢
interactions and activities when | wrote my field notes. The addition of the Echec8ling
ear buds provided greater flexibility in capturing student voices from atrestassroom, in
one-on-one and small group conversations. The placement of the ear buds around mgccollar a
lessened the intrusiveness of the Echo pen with its LED displayed “REC” butttrougtit
limited by its ability to clearly capture the voices of quieter and phisidstant students in the
classroom, its size and portability provided flexibility for data coleectiThe digital camcorder
with attached zoom microphone complemented the Echo pen with its ability to captore audi
more fully and provided data of the physical setting of the classroom. Thiedlloe to review
the facial and body language of different students and movement around the classetafad D
lesson plans also facilitated my memory recall of each day’s aesiviAll of these tools to
assisted me in writing of field notes. Each field note provided descriptive as@duhe day’s
activities, with a priority placed on interactions with focus students and sdithiat are
particularly relevant to my research questions. For example, when a shatdna remark that

demonstrated their use of an algorithm in problem solving glitches in their prdgraate a
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note of it in my field notebook. This highlighted places in the audio recording for me to
concentrate on during the writing of my field notes.

Following design-based research methodologies, the writing of field facibtated and
informed future lesson plans as | reviewed, reflected and wrote about eachaliaties. |
took advantage of momentary transitions and breaks in activities to jot down words or phrases
interesting phenomenon to jog my memory. | also collected data through a p&-puoyey,
lesson plans, field notes, analytic memos, digital video and audio recordings, focus group

interviews, and student artifacts.

Focal Students.

In an attempt to gain greater depth in the perceptions, meaning making, leaching a
development process of students, | selected five focal students. | conscigsbagsit out their
thoughts in think aloudsexamined their work with greater attention, and some participated in
additional focus group interviews during the project. Small group interviews and kburas a
provided opportunities for students to reflect and describe their thinking precass a
complementary feature to the examination of their project. These in-prdjecadlection
points provided me with special informants to make changes and modifications to thdwurric
and pedagogy.

Prior to the start of the project, | spent over thirty-five hours in twelve wedkghis
class of students. | selected a diverse group of students based on their compriégrcexpe
previous academic performance, engagement in the class (based on observations and

interactions), willingness to participate, and gender balance. | used my knoafetige

" Think alouds are one-on-one conversations betwezresearcher and the participant. Most of mystioes
related to what participants’ were working on, wihgy chose the representations they selected,raagpanation
of their production and problem-solving processmére detailed explanation will be provided below.
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relationships with students to select those that were most comfortable tieititaging their
thinking with me and in a small group setting. | first asked them for theingsom and
interest in participating in more in-depth and extensive research pgecelsen, | began the
additional data collecting process.

While | recognize that there was the potential for selection biasd lttribe cognizant of
inherent preferences for and against certain students and wrote about those leatyn®f
before | made a final decision. | also consulted with Mr. Perez about the studemsgdered,
based on the criteria | described. This “zoomed in” approach allowed for gresagét, depth

of understanding and richness into themes that arose during the larger clasdlelztan.

Privacy and Respect of Participants.

One caveat | would like to add is that | made every attempt to prioritizesdus of the
community, classroom culture, learning, trust between myself and my stutdemsrsonal lives
of the students, and Mr. Perez above the research study. | mention this becausk hieeevor
unveiled personal struggles and challenges in the lives of students and | madetadctoncer
attempt to balance the importance of learning through educational resédecprotecting the
lives and personal experiences of students. When issues arose that wererpasétigiive
and/or troubling, | consulted with Mr. Perez, my chairs, and/or colleagues.

Despite their signed assent and consent forms, | realize that occgsstunddints
revealed more of themselves than they may prefer, especially over tinesérnsituations, |
reviewed the purpose of my research study and reminded participants thabthsiand
actions, though anonymous, will continue to exist through published papers, conference

presentations and/or professional development. At these points, | checked in vdgibgbisug
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students about their level of disclosure they preferred. | emphasized the bbgibave in

striking words and data from the study.

Pre-Project Survey.

The pre-project survey was an electronic instrument conducted on the third tessof ¢
(prior to the start of the research project) on www.surveymonkey.com. It aasdto give
teachers information about students’ perceptions, experience, background, astlimtere
computer science. Knowing what tools were available to students allowed Ugrtartdi
customize our curriculum and pedagogy to the needs, experiences, and inténesssunfents.
We did not expect the survey to provide us with an in-depth understanding of students’ cultural
practices but merely served as an indicator on some important basic data fanaimrgpheeds.
For example, when 100% of the students stated that they have access to a compuiey this
gave us the necessary information to assign homework that required the use of a hpatercom
At the same time, while every student acknowledged that they identify as/thsipanic, we
did not assume that we had a monolithic, static Latina/o population that spoke Spanish. We
recognize that a more comprehensive and fluid account of their culture mustéhéta
consideration and can not simply assume their race/ethnicity alone will@nas with the
necessary information to make decisions about who they are (Lee, 2002). For a more
comprehensive view of students’ culture, we need to acknowledge how geograpigraition
status, generation, social class, gender, family history, migrationnzatt@nguage and religious

affiliations all have merits in shaping an individual’s culture (Howard, 2010).
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Student-Produced Artifacts: Student Background handouts.

Each of the following student-produced artifacts was used to gain insight into how
students were perceiving, interpreting, and making meaning of the content alagshelbey
were also utilized to inform the teaching of the class and the unit.

On the first day of class, students were given a “Student profile sheed”reamtiout
titled, “It's all about me.” The “Student profile sheet” asked for basic mé&dion like: where do
you live, phone numbers, who do you live with, and extracurricular activities yonvatead
in. The “It's all about me” provided teachers and classmates with informationrabaatngful
things in their lives: something you are proud of, nicknames, most embarrassingtie e
habit, pee peeves, hopes and dreams, favorite musician/song/food/etc., and what dliegou w
to put in and gain from the school. This information served a few different purposes: it grovide
information to teachers about different dimensions of students’ lives; it continupbtess of
community building among their peers through an activity in groups; and it providathus w
conversation starters to build relationships and trust with different studdmgollow-up
activity involved students memorizing every piece of information on these two handouts from
each of their group members, then teachers would selectively choose one group tmerbe
quietly in front of the class while their peers guessed their answer. Teasin front would
verify the accuracy of their guess by writing their answer on a whitelbddms activity
involved every student in class and elicited excitement during the game atetl@eollective
knowledge-building experience.

These pieces supported my role as a researcher in gaining importanbbadkgr
information about the students. This often served to provide a more nuanced understanding and

context behind future pieces of data that students produced. For example, gainingdgaaoivied
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a student’'s home context (where and with whom they lived with) served to better amdierst

possible explanations in the representations of home in their video games.

Digital Video and Audio Recordings.

A digital camcorder recorded every class session during the entirevgegkiproject. |
began recording one to two minutes before and after the official start and end ofrezth pe
The additional coverage is intended to provide insights into moment-to-momenisaimah@n-
official classroom time; interactions and activities of students, teacired between students
and teachers. The camera was placed in different stationary locationsipmuathroughout
the project since research shows that minimal movement of the camesadssteacting for the
participants being recorded (Erickson, 2006) but multiple locations will allodifferent
perspectives of the classroom. Most often, it was placed in a corner of the roaththehi
teacher, so that students’ faces can be captured. By including both theanstndcstudents, an
emphasis on “reciprocal relations between the teacher and the studentsSqii;rR006, p. 178)
is demonstrated. | also placed the camera with adequate views of &dcivstudents.

As previously described in the Participant Observation section under Dagat{oall |
also used the Livescribe Echo pen and attachable Echo 3D recording ear budsitogmothier
tool to record class happenings. | began recording a few minutes before tiaé sitit of class
for similar reasons as described above. However, | often continued to record dotwenty
minutes after class to record post-class reflections and debrief with Mz dRging the passing
period and at the beginning of his next class. This had been the routine that Mr. Perez and |
established.

| recognize that video and audio recordings are not a complete replicatealityf or a

neutral phenomenon and as the researcher, | may be privileging certamsstrdectivities by
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the mere placement and/or movement of the camera. Nonetheless, the digital vdbogec
allowed for a rereading of the data, particularly of critical momentk&sgs c Video recordings
allowed for line-by-line analyses of the discourse, body and facial eixpressmiovement, and
student reactions captured in a particular moment in class. Video and audio recsediaggo
complement field notes, focus group interviews, and student-produced artifacts.eeelyas

greater purpose in the writing of field notes than data analysis and coding.

Field notes.

| used my Echo pen, microphone ear buds, digital video camcorder, zoom microphone,
written lesson plans, and raw field notes from my notepad to assist me in caplasgrgom
phenomenon through field notes. Despite my acknowledgment to students that thesegsecordi
were mainly for my personal research purposes, students may have modifiechli@ddrtheir
responses and behavior because of these recording devices.

The process | used for generating thick descriptions in my field notesawéskows.
When possible, | wrote down my immediate reactions to the day’s lesson in tReflieom
today’s class” at the end of each field note. Then, I highlighted key eliahtedk place. This
may have included a particularly poignant discussion that led students to questi@sshgas
they received from television commercials or a think aloud conversation with a stumtent t
explained the rationale behind selecting a homosexual couple for their gameurpbee of this
is three-fold: to gauge my initial reaction to the overall class, focus @ifisgEcurrences in
greater detail, and to ameliorate further memory loss from the time whenurteat. | typed this
directly into field note files on my laptop. This usually occurred in the back of Mr.’Perez
classroom after the research class ended or in my car outside of anotherisehéa soon as it

was possible, | wrote down a detailed account of class events, using thehitsggadigin outline

51



for the field notes. | frequently used the Echo pen audio recordings and camiewitedi(g
and playing different parts) when | wanted to capture the exact words andaphgaations of
Mr. Perez, our students, and/or myself.

During the first two weeks of observations, | captured detailed student irdasaaiith
the curriculum and their peers, complemented with direct quotations from class.ofMhese
field notes were over ten pages in length. By week three, | became moteeséalerhat |
wrote. For example, instead of attempting to capture every comment/questezhinai
discussions, | focused on parts of discussions that explicitly connecteddal titeéracies and
self-reflective practices. When students provided an example from theeinkifote about it in
my field notes. When a student questioned the legitimacy of the data we were wsotg, it in
my field notes.

| continued the practice of starting with my initial reactions followedilghlights of the
day’s events. Then, | began expanding on parts of the curriculum that were motdyexplic
connected to critical literacies and self-reflected practicesteh afynthesized the general
activity in class and focused on writing thick descriptions that related tesearch questions.
Specifically, upon reviewing my highlighted points and re-listening to audioeiegs of
specific instances, | would select those that really captured areassteating critical literacy
and self-reflective practices. Computational literacies were not intrddunte the second half
of the curriculum. An example of the benefits of using multiple data collectionwaslgvident
when a discussion became indecipherable due to the distance of students to my Echo pen, but the
video recording was able to capture the various student voices, facial exprdssiynanguage

and their other classmates’ reactions. Conversely, Echo pen audio recordingsdcaptar and
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coherent student voices when | walked around and observed small group activitiesthesrs
limitations of the camcorder’s fixed locations.

There were instances where | was not able to write field notes imelgdifter class. In
these situations, efforts were made to write field notes before the enddafythédditional
benefits of daily field notes was the opportunity to immediately review, reiagane-observe,
reflect, and make changes to curriculum and pedagogy for the following dastsl The
immediacy of this harkens to Sandoval and Bell's (2004) argument that “desighrbssarch
simultaneously pursues the goals of developing effective learning envimsaral using such

environments as natural laboratories to study learning and teaching.”

Student-Produced Artifacts: Journals, Project Handouts, and Video Game@rojects.

Student journals were a valuable source of data since this was the placetwdents s
analyzed various digital, video and audio media. Research has shown thavegtiechaling
supports critical thinking and metacognition (Vojnovich, 1997). Student journals were used to
support their development of critical literacies; they reflected angzathivebsites, music
videos, songs, social networking sites, commercials (video and print), digitassiod Youtube
videos. Question prompts were more specific and targeted at the beginning of the unit t
facilitate the scaffolding processes of reading media critic#ilyer several weeks of critical
readings, analyses, and discussions, question prompts became more open-endedwa@tiis all
for more creative and critical analyses of the various multimodal pieces.cAdmge in the
guestion prompts will allow for a closer inspection of the role of pedagogy in shhping
students’ development of critical literacies. Throughout the writing promptsnssudere
constantly asked to pay attention to way various media used language, sounds, symbols, sig

and the intersectionalities of them to produce messages (Kress, 2010). Blycei@aining
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these popular culture artifacts, students were challenged to question normalizedentional
interpretations and the processes that created them.

By reflecting on and deconstructing their articulations, students began tlesgodc
critically analyzing messages given to them (Barthes, 1967; Saussure, 1915N96@)!
argues that we must be “aware of the various social, ideological, cultural amchpotihtexts
where language and literacies of power operate” (Morrell, 2008, p. 5). As@ducancerned
with providing the tools of critique and analysis, we must unpack the ideologies thatsagent
arriving to our class with. Through these processes, teachers are alswlabout students’
meaning making of these artifacts and by connecting it to their learningogniian, we
produce pedagogical practices that are more accessible, relevant ampfaefor them
(Howard, 2010). This point is made even more emphatic by Lee’s (2007) culturalmgodel
framework and Moll et al.’s (1992) funds of knowledge approach. Both essentially arghe f
recognition of students’ everyday practices to develop higher-order critickiritpiskills with
academic content. However, Moll differentiates from Lee in his focus on thgdaydived
experience of students’ families and their network (Gutierrez, Moraléainez, 2009). By
valuing students’ experiences in problem-solving, choosing material thagvameband
meaningful for them and “privileging students’ knowledge as intellectuatiyand valuable,”
students will clearly see their position within the learning process aeiagHoward, 2010, p.
58). This is particularly true in the field of Computer Science in secondary scivbele a
history of systemic marginalization of female and minorities has eesuitcurriculum that is
often didactic, systematized and offers little flexibility for innovatibtafgolis, 2008).

Students used journals to reflect on their past, present, and future. Open-endgd writ

prompts asked students to engage in autoethnography practices to examinencritieats in
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their lives, major turning points, challenges they have faced and have overcomkaashapes
and dreams for their future. Many of these were framed around textual andodaltmodels

of reflection by other young people. The critical literacy lessons helpegkfstudents’ personal
reflections around larger sociopolitical explanations. This allowed fotegréapth and analysis
as students engaged in reflexivity around their thoughts, feelings and observatiensriting
was used as documentation of their self-reflective practices assngethathod of inquiry
(Richardson, 2000) to help students with the “process of figuring out what to do, how to live, and
the meaning of their struggles” (Bochner & Ellis, 2002, p. 111). Reflexive journals suppor
students in redefining themselves to aid transform oppressive social ssitoreell, 2008).
Students selected particularly meaningful and salient topics to writeategrietail; which
served as their initial foundation of their video game topics.

A conscientious effort was made to avoid fetish-sizing or over-romanticiziag youth
of color’s struggles since not all students may be willing and ready pant€ipeexploration
and analysis of past and current struggles. Through students’ self-ar@alglsay own
interpretations of them, | gained a more complex understanding of studemtse|#i®ins to
others, and their environment. Although the writings may exclude/include some items
exaggerate or forget others, the reality is that it reveals truths based dinehaviter
experienced it at that moment in time. The sharing of these pieces wasigisbcast part of
the journaling process as it built trust and compassion among this communitynefdear
particularly for many urban youth of color who enter class with fractuwkelctive identities
(Camangian, 2010). Unlike an autobiographical text, an autoethnography requitieala cr

analysis of the larger social, political, economic world and how they make meétiagy dives.
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Further, it engaged students toward the development of the final product — a video daane wit

personal and meaningful message that was disseminated on the World Wide Web.

Student-Produced Artifacts: Project Handouts.

The “Designing Your True Life Remixed Video Game” (Appendix A) and theléwi
Game Design Template” (Appendix B) are also worth discussing. These tvemteron-text-
based handouts illuminate students’ self-reflections on their lives and its GpplEsia
message into a purposefully thought-out design template. The “Designing Youtif€rue
Remixed Video Game” handout helped students transform their initial brainstaom®ncrete
ideas behind the reasons for their game. It asked the student to explain the/mapesge
behind their game, the target audience, and the feeling they want to create indhe Tidsy
handout pushed students to articulate in written text the often-unspoken rationale behind a
creator’s intent. It also directed students toward a reflective prabess the topic of their
game. By reflecting on their past decisions, struggles, changes infthestudents engaged in
reflexivity about their agency or lack of agency in their past, present, and feltuge and their
explanations for them. This process helped students play out “what could have beetdscena
if a different decision were made; what and how present and future decisiosbapaytheir
future; and how their hopes and dreams can be actualized. Students were encouraged and g
the opportunity to share these handouts to group members and classmates. The tiissemina
this material strengthens community through the sharing of lifeérajtehanges, personal
struggles, and triumphs. This activity supports what (Yosso, 2005) described astitasgir
and resilient cultural capital” when students are given a structured spaceneeobsalyze,

discuss and make meaning of their past, present and future selves. The sharisgjjooces
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classmates to find connectivity to one another by mending fractured collectiniiede
(Camangian, 2010).

The game design template facilitated the transition of a self-centaalydiarof
themselves to the production of an artifact that has the ability to educate, connect, amdipubli
a public space. The template helped students visually understand the process oégjzanem
and forced the designer to develop purposeful choices in the visual, audio and design
representations of their message. With an awareness of audience, studeotsstardly
reminded to think about how each aspect of their game supports and promotes the message t
their audience. This is an essential location of data analysis since it detesnstiudents’
application of their self-reflective practices as well as theirgeition of various critical and
computational literacies. The design process supported students’ cianfagtheir roles
through their representation of themselves, development of systems thinking am@hiatuit
designers determine how player reaction will garner disparate respodsasteomes. They
will begin to make connections between the game mechanics where ruleain@wtons and
the rules that govern their lives (Flanagan, 2009). Much like the projectediedefatitnd in
games likeSecond Lifestudents have the ability to create and modify their present realities by

dictating how they would want see themselves in a future self (Boell&2008; Gee, 2007).

Student-Produced Artifacts: Video Game Project and Final Refletions.

As the culminating project for the entire unit, this artifact presented mutiggsibilities
for analysis. In many respects, it demonstrated aspects of studenttampknd
understanding of critical and computational literacies. Further explanatilbbg wrovided in
the data analysis section on how this product was analyzed. Although other dataiollec

instruments (think alouds, field notes, journal entries, video recordings) were usedlitghhig
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students’ learning procesisiring the creation of the video game, the video game illustrates how
students chose to represent themselves, others, their community and issue% tredewaent to
them at the point of creation. In addition to my analysis of all thirty-two stsidadeo games, |
included twenty-four (some did not turn them in) of the students in-depth, written final
reflections (Appendix C) as another opportunity for students to explain the various coraponent

and representations in their game.

Audio-taped “Think Alouds”.

During various points of independent, partner and small group work, | engaged students
in “think alouds,” where | posed questions to students to solicit their thinking prodbey as
work to solve a problem, create a product, and/or explore a tool. This was collected thyoug
Echo pen as | knelt next to seated participants. As Ericsson and Simon (1993) debkaibed, t
protocol analysis allows the researcher to capture students’ articulatieirahinking process
as they concurrently engage with the material. Their research demah8tedtmstead of
changing participants’ thinking, they merely supported the verbalizing ofrther‘speech”
(Ericsson & Simon, 1993). However, if students were asked to explain or carefdiyod
their thinking, they would be taking an additional cognitive step in processing agctingflon
their work and would change their mediation of the material. Since | had the duzl tedeher
and researcher, my questions may ask students to explain their thinking prociéseeat di
points of the project or “stream-of-consciousness” verbalization, but | napasksor a
summation or explanation of their learning. This data helped provide evidenceeritstud
meaning making of critical literacies and computational literaciedewhigaged in a self-
reflective process. It also provided an examination of the effectiveness intesspand

pedagogy in shaping students’ understanding of these two literacies. Think alonggrdur
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final phase of the project (game production) also served to capture challengestatidris
students faced when attempting to abstract data or deduce algorithms fraeeiHde

scenarios and justifiably represent them through simulated programmirtgrstsuc

Small Group Interviews.

| conducted semi-structured small group interviews (Denzin & Lincoln, 1994; Sejdm
1998) with twenty-three students at the conclusion of the video game project. Eadkunt
was conducted with three to four students in the back of the school library over two class
periods. They were video-recorded, transcribed, and hand coded. Each interview was
approximately thirty-five to fifty minutes depending on the lengthiness of respoi$he
retrospective data instrument serves to gain a more thorough insight intoléigegieal factors
that shaped students’ critical and computational literacies, as well aagpkcation of this
knowledge in the various products they produced (Ericsson & Simon, 1993). Included in
Appendix D is the interview guide with question prompts. Every attempt was madaie ar
conversational atmosphere during the semi-structured interviews. | usaddarfgmiliar to the
participants and avoided looking at the script (Spradley, 1979) since researchletiows t
interviewers’ characteristics and behavior can significantly inflegracticipant responses
(Rosenthal, 1996). | used these conventions to help students feel at-ease in sipamsgses
However, | recognize the unequal power dynamics that continue to persist asattiedr and

interview facilitator.

Data Analysis
| want to preface this section by providing a brief explanation of my pratess i
disentangling my data collection, reduction, and analyses sections into cleaner

compartmentalized parts. Like most qualitative research, this wasl afidirecursive process.
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At times, data collection, reduction, and analysis overlapped. For exasplerate field notes
and audio and video recorded class sessions, | also reviewed these daily datatsdake note
of common themes and trends that informed curricular modifications and lesson planning. |
following design-based research philosophy, the ever-changing eafititassroom
environments dictated the daily realities for me. As a teacher amndpzant researcher, there
were challenges and affordances in organizing, structuring, maintainthtgaghng instruction

while concurrently collecting data as a researcher.

Phase I: Data Reduction.

During my data collection process, | wrote periodic analytical memogptoreaand
reflect on activities, interactions, and moments that address my two reseatbnguaround
critical literacy and computational thinking. Throughout each week of the darrinit, |
wrote down notable points and moments raised in class discussions, think alouds, and student
reflections in these weekly analytical memos. Utilizing this as datdgy account of emerging
themes, | generated a comprehensive “themes list” throughout the prpestthemes list”
helped me keep a general account of the evolution of the research study. One ekample
recurring theme was students’ interrogation and critically anallggiking specifically at race,
class, gender and sexuality) of mainstream narratives in video adveniserméthe same time,
students also acknowledged difficulties in internalizing critical persfgscin their everyday
actions and behaviors. Students remarked that although they could “read the woelddllysp
those found in advertisements, it was still challenging for them to changedahsumption
habits and discourse. This theme came out of different students’ articulatioratibmarof this

point through the first two weeks of critical literacy curriculum.
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After the completion of the study, | continued to add to this “themes listrasddribed
small group interviews and final reflections.” This enabled me to see pattermea@uelicies of
themes both during and at the end of the data collection stage. | continued this prdweas of t

tabulation and collection when | reread field notes and student artifacts.

Phase II: Data Reduction & Analysis: Privileging Student Voice.

After the end curricular unit, | conducted small group interviews with stadbat were
in attendance during the last week of school. | chose to begin my data analydilsdrgtety
prioritizing students’ reflections and their experience of their project indhad explanations
and writings. As this occurred after their completion or near completion ofptiogects, it
provided me with a view of their culminating critical and computational litesacThis was a
conscientious effort to triangulate their reflections with their work througthe seven-week
unit, their final serious video game projects, and my analyses of them. | tradstre six small
group interviews verbatim and imported into ATLAS.ti version 6.3.p@ntered the data
analysis phase with awareness that my initial codes would be expanded, coraratte
modified as a part of the coding process. During the process, | added new codes that
demonstrated subtle and occasionally overt nuances to a code | had originally devElmpe
example, the all-encompassing code, Computational Thinking quickly expanded into Boolean
logic, broadcast, systems thinking, and troubleshooting to accurately demahstnzaeety of
ways students were showed myriad computational processes.

In order to code students’ final printed reflections (mostly typed and some htedyii
scanned the typed versions into an optical character recognition (ORC) veebpbagram to

convert it into a text format that ATLAS.ti could read. Then, | typed studenitsemreflections

8 A qualitative analysis and research software program.
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into a text document and imported those into ATLAS.ti. | checked all letters and iwdings
converted text to ensure accuracy in representing students’ originalioeiecl did not make
any grammatical changes to their words and quotations in this document.

Since my research questions mainly focused on critical literacy, computdhiorahg,
and culturally relevant pedagogy, | began the coding process by creating indrodes
through these three general categories. For example, under criticaylitaratially created the
following codes: sociopolitical awareness, raising marginalizesipoets, question commonly
accepted beliefs, and social change. After coding a few studentsifittah reflections, |
noticed variations of critical literacy that were outside the purview of tieeseodes, but could
be housed under the critical literacy category. Therefore, | addedltitoaal codes:
sociohistorical and socioeconomical. These were created to highlight irsstemee students
spoke specifically about people, events, situations, and things that have to do with thehistor
economic impact on societal systems, groups, or individuals. A similar processeddor
computational thinking and culturally relevant pedagogy. Understandably,siheefirof
documents | coded were quite time intensive, as | added and grouped codes basedton stude
comments and reflections. Examples of codes that did not belong in the aforementioned
categories include: signs, storytelling, decisions, hope, engagemetatti¢éing, and
disconfirming evidence. Some of these codes led to query searches and relatitalgbgs a
that led to inquiries beyond the purview of the original research questions. Morewaflthes
described below.

By the end of this initial coding process, | had generated fifty-one distides with
over one thousand instances (with overlap) through student reflections. Most lines halé multi

codes. For example, the following line from Antonio’s written reflection haddifferent codes
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(Hope, Reflexivity, Socioeconomic, Sociopolitical awareness, Students cyltactices)
attached to it.

| hope to go to college with my friends and share that college experiencéevghdple

| enjoy being with the most. Also too support my mom with helping her with bills and

payments because she was always there for me, although we didn’t have much money

she tried her best on getting me what | wanted.
This inclusive coding process was deliberately done to ensure wide a#stangous possible
themes and findings that may emerge in the analysis process. It alseddidownore thorough
cross-analyses of different codes to examine for relationships | may Ven@o&ied during the
themes-generation process. | also took note of themes and trends that emengedasbed,
coded, and re-read data.

As | reviewed my emerging themes, they provided me with guidance iregardere to
begin my query process. By re-reading themes and trends that had developed oVeotiede
interesting phenomenon that led me examine the relationships between seleged~oode
example, one of my observations in the themes memos noted that several students brought up a
particularly poignant lesson from earlier in the unit. Using the query search ®86LAS. i, |
looked at instances where “culturally relevant pedagogy” and “powerful goeéelapped. By
re-reading the nine quotes that showed up in the query tool, | was able to deduce tice specif
lesson (Made in America documentary) and the reasons why students wereodtawn t
continued this process for examining relationships and frequency betweeantiffedes and re-

read the query tool results or quotes from students.
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Phase IlI: Data Reduction & Analysis: Contextualizing.

Given that it had been over six months since | collected the data, | recodpaizéd t
needed a rereading and re-contextualization of class interactions. Myesigty and emerging
themes led to my re-reading of lesson plans and field notes, and re-listening tceaadiangs.
In some cases, | searched for students’ names and other keywords undeiféhéelson plans
and/or field notes. When | narrowed it down to an exact class interactidereineed my
Livescribe pen and interactive journal to re-listen to the actual conversatiog diass. This
helped to clarify my memory and record the exact sequence of conversation and @diolg us
Mr. Perez, our students, and myself. By focusing on these areas, | stratégamathed in” on
critical points of classroom interactions. | selectively transcriledbaand video recordings of
notable events (Green, Franquiz, Dixon, 1997). For example, a student’s reflection brought up a
class discussion about the statistical accuracy of demographics oftthdaut| could not recall
the exact discussion. Even after looking through my typed and dated lesson plhisd sti
difficult finding the exact moment when this conversation occurred. | sehnechdield notes
file for keywords (the name of their community) and several files turned upenedpeach
document and used the “find” feature in Word to discover the moment where the conversation
took place. When | found the date, | was able to track the discussion through my bevescri
interactive journal to replay the exact recorded audio conversation. Thesetoplemmented
my traditional qualitative techniques of data analysis by providing me withcansae
representation of key moments in class discourse.

By triangulating students’ final written reflections, small group wigws, and
contextualizing their words in my lesson plans, field notes, and audio recordingstiveble

analyzed student quotes with a deeper understanding. For each quote, | provided background
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information about the student, curricular and pedagogical context to what theyidigcass
analysis of the student’s point(s), and its connection to larger themes echbed blassmates.
This analysis of student quotes provided me with greater insights into themegingriadings,
and points for further analysis. | probed certain findings by cross-analyzingpadd#tudent
responses and referencing back to key moments in class. This recursive @irqoess
analyses and contextualization led me to narrow my research findings arotenktiseof

culturally relevant pedagogy.

Phase IV: Data Analysis: Student-produced artifacts.

Phase IV and V of the data analysis process occurred recursively betweaissfirdg
video game projects and the various steps they took to complete their final produdtbedin
by first discussing the methods used to analyze these artifacts. Usingnamsf findings
developed from the aforementioned data analyses phases, | began re-readnajyaimt)a
student-produced artifacts (journals, individual reflections, computational flowspaor to
the building of their video games in Scratch. | examined student work in chronologigaioorde
better understand each individual student’s learning trajectories of his\xadeéergame
products. Again, this was not a purely linear process as multiple occurrences pushed-me
examine prior and latter reflections and student work. For several students, | sahodi
followed and analyzed individual student journal entries, reflections, and handouts to develop a
better understanding of their learning process from initial conceptiiatizz their idea to their
video game and final self-reflection. This was done to verify and look for dismiepadetween
my emerging findings and their work products. After a thorough analysis ohstufieal video
game products, which | will discuss at length below, | reconsidered these videebgdding

artifacts for confirmation and/or disconfirming evidence of the findingsl ldsgertained. For
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example, when making a conjecture to the rationale behind a student’s choice $ Sioatieed
for indications from past reflections that articulated his reasoning for icigotbst particular

character.

Phase V: Data Analysis: Student produced serious video games.

In order to accurately analyze the various facets of students’ video game groduct
divided the analysis into two parts: (1) components (programming code, messagiensgeci
game play, outcome([s]) and (2) representations (how signs are represented émelyltomvey
meaning). Using a multimodal social semiotic approach helped me tease apampihexities
of a multimodal text with several layers of representations embeddey givaem moment of the
video game.

To better understand the various components in the student-produced video games, | first
looked at students’ demonstrations of computer science concepts. | referencechardditled,
“Scratch Programming Concepts v.14” [Appendix E] from the Lifelong Kindezga®rroup at
the MIT Media Lab to provide examples of programming code from Scratch in refation t
programming concepts. Being a novice computer scientist, this document gave me the
terminology and the research-based rationale between CS concepts and itdrdéorens the
game. Next, | utilized Scrape, an MIT Media Lab’s developed beta prograrbiotiganalysis
program, to help produce frequency counts of the various programming blocks in ativibirty
of the student-produced video games. The screenshot below shows the Scrape User Analysi
tool displaying the presence and frequency of every programming block (umakeolCused in

a student’s video game (Figure 3.1).
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Figure 3.1Scrape User Analysis
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Some additional hand counting was required since Scrape’s block counting method did not fully
capture the programming concepts of sequence, threads (parallel execyicmpsization and
coordination. | created a frequency count chart illustrating each studemtésdtration of the
various CS concepts in their games [Appendix F]. This process provided me with whole class
data counts of specific demonstrations of CS concepts, as well as pointing me to ihdividua
examples to analyze in greater detail. As Scrape produced frequencydfaliffessent CS
concepts, | would examine specific programming threads in students’ gagigs contextual
evidence of their work through game play. This enabled me to see, hear, and betteancders
how their programming translated into game play and thus, another point of analysigse of
the Scrape, combined with deeper examinations of game play in relation to thenpnogga
gave me the foundational evidence of students’ computational thinking as | des€Hhmgter
five.

For a more detailed explanation regarding how | imported the students’ videoigaomes
Scrape, | will outline it below. With the help of Brett Taylor, one of the develajesrape, |

converted all of the student games from the .sb format to .txt files by opening ongafbe
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in Scratch; holding down the shift key and simultaneously clicking on “file.” plagides you
with the option to “write project summary.” With this, | instructed the progmsave the
project summary .txt file into the “input” folder under “data” folder for
“ScratchTextFileAnalysisl_9.” When | open the Scrape local graph tool, the spudpats
appear on the left-hand margin of the program. By dragging the student pesjezinto the
main interface screen, a chart (Figure 3.1) highlighting the various frgqoeuasts of the
programming block appears.

To analyze the messages, decision-making choices, game play, and outceauds of
game, | went through an iterative process of re-reading of studentsticefeeand handouts
pertaining to the message, rationale, purpose, goal, audience, design andrexéttse
items. By cross-analyzing it with their final video game projectsgabeo develop a richer
understanding between students’ thinking process (rationale, purpose, messagé&agoal, w
audience they were targeting) and their execution of their games (dedigarae play). This
was a messy endeavor. | would play a student’'s game, examining it for evideris tiey
described in their reflections, while immediately referencing back todksign tools (ex.
Computational flow chart) and reflections for evidence of their point. This waséeuday
analysis of Jackie’s serious game about getting cancer treatindmdr reflection, she talked
about wanting the audience to feel “the happiness of when youre life’'s goiranfirteen the
hopelessness of when you get a check up and the doctor tells you, you have a tunraraakyou
and you have cancer.” | went back to her game, replayed it several timesgltmkinoments
when |, as the game player, developed such feelings. | noted individual examphpss(itext,
combinations of the two), as well as through overall game play (final mesgagegrall feeling,

results of my decisions in the game). After noting these occurreneeggewed and re-
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examined the entirety of her work (journal entries, reflections, handoutsn desik sheets) and
reflections (small group interview, final written reflection) for evidetiad supported my
reactions to her game. Then, | looked at specific computer programming conceglte tha
demonstrated that supported her points. This provided me with the basis of my conceptual
framework that students’ developed and demonstrated a critical computatenaallithrough
the production of these video games.

Similar to my process for analyzing components, | privileged student® wodtirecting
my search for representations embedded within the game. Taking a departufecissin
(2012) example of analyzing a participant’s artifacts solely through teefehe researcher, |
favored the student’s voice in articulating their rationale for specificeBon how they
represented aesthetics in their game. Then, | looked for coherence betweexpthaations for
various representational choices, the overall thinking process (again, messagse petc.), and
the actual game itself.

Examine the representations that were used — look for coherence between student
explanations of their game and the game itself. Going back to Jackie’s exsinepspecifically
described a particular image she chose to convey hopelessness when one finds out they hav
cancer. When | played her game, | immediately noticed a black and whge wha girl with
her hands on her head in a semi-fetal position. | took note of the disruptiveness of this image
when contrasted with previous images of colorful, smiling faces. It wasloolygh this
iterative process of reading, analyzing, and re-reading of student work autioe#, combined
with playing and analyzing their game, that | was able to come to develop &ndigpayding

students’ thinking, designing, and reflecting processes.
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Multimodal social semiotics approach to video game analysis.

Following the traditions of social semiotics (Kress, 2010) and sociolingui&tess, (
2011) any communicative exchange relies on the recipient to interpret thegméassit to have
function, the signifier must think (however minute) about their audience and how tlgey ma
interpret their message. By examining students’ video game projects arekfiiairations, my
aim is to uncover the processes by which the producers are engaging in Sérovosiey
expect their audience to interpret their videogames. Only by understandingstadgnitive
processes of these multimodal texts, then can we begin to shed light on how they may be
representing critical and computational literacies in student-produdfeattsrt

While there have been various research methodologies to examine discoucseudtai
1995; Gee, 2011), text (cite), and even multimodal interactions (Norris, 2004), there have bee
few models for analyzing the New Literacies of digital, multimoddl. t&he multimodal social
semiotic approach offers many conceptual arguments on how to look at the¢Kresds2010),
but few concrete examples of how to do it. | adopted a version of Pelletier's (2005)fonodel
video game analysis in the separation of components and representations in video gamnes. Thi
may serve to disentangle the multiple modes and representations that ocgugiirearmoment

in such a digital text.

Positionality

Following the tradition of Critical Pedagogy, a concerted effort to beesarad make
explicit one’s perceived and real privileges are essential to conducteayales As Villegas &
Lucas (2002) described, in order for marginalized students to genuinely devekiprirative
tools, their teachers must first recognize their privileged status and posisooiety and take

ownership over the inequalities that they themselves may perpetuatéuleyofitheir citizenship
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to dominant groups (Freire, 1993). Since | did not grow up in the same or similar comraunity a
my students, | have made every attempt to “truly engage the world and otheadl\¢rgb that |
may “join the oppressed in their struggle for liberation” (Freire, 1993, p. 42). | havéhione
by practicing in reflexivity or “the process of critical selfe€tion on one’s biases, theoretical
predispositions, preferences and an acknowledgement of the inquirer’s plaesdtting,
context and social phenomenon” (Schwandt, 1997, p. 136). This tenuous struggle is an indicator
of the constant process of reflexivity that | continually engaged in; both inside aofitbet
classroom.

My positionality as an East Asian-American male adult in an overwheglyniiatino
school and community clearly places me as an “outsider.” Although | would like to fiaink t
having worked and lived in majority Latino communities for the past decade meseghme
access to some of the nuances and subtleties of this population, the reality asrttiast read
as an Asian American. In fact, my prior experiences in the Fruitvale a@akt#nd and
Oxnard may actually create a false sense of understanding in the comnaumitphducting my
research. Upon my first visit to Sylvester high school, | felt a certain degceenddrt as |
drove by the myriad of Latino school children walking to school, the plethdegoérias,
palateros,and business signs in Spanish, but as I've gotten to know the students and the local
community better, there are significant differences between thes® Isatidents and
communities | have previously been acquainted with.

Although Sylvester and the school | previously worked in share many simdaritie
(average parent education level, free and reduced lunch population, high percenttg®msf, L
there is a marked difference between similarities of racial and ethnagdaphics and cultural

considerations. Whereas a majority of my former students were first, onénatidaa second
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generation immigrants from Mexico, El Salvador, Guatemala, and Honduras, thiynodjory
students at Sylvester are second, third and fourth-generation Mexicaneans. To an
outsider, this may seem minor, especially since school demographics typicagsddnem all
under the umbrella “Hispanic or Latino” category, but the differeneesast. My
understanding of this was quickly realized when many of my students had dd&duiting the
immigration history of their own families for a Web design unit. Though this had Heatya
simple endeavor with my students in Oakland, many of the Sylvester students hadydifficul
finding extended family members that could trace their family’s origmatigration journey.
Many had to rely on grandparents and/or older extended family members. In fachenl
student in a class of thirty-one was born outside the U.S. Further complexitiesexqotiteted
when we examine the immigration patterns and statuses, location of ancestamstyn
language practices and countless others.

Additionally, my assumption that a nearly identical free or reduced luncantage
would indicate similar income backgrounds of students and their families seagrahtly
exaggerated. Although the minimum requirement for a family of four to qualityé free or
reduced lunch is an income below $39,220 in 2008-09, there is no data to track number of
household family members in proportion to the household income nor the ability to follow
unreported wages. This information can have significantly disparatesadfeet family of four
who falls slightly below the minimum benchmark in comparison to a family of nifee w
survives on less than $10,000 per year. Based on my previous experiences with stddents a
their families in Oakland and at Sylvester, there are noticeable diffsrenttee material
privilege of the students. It would be safe to say that there were sigtiifiozore

undocumented immigrant families who were highly materially impoverisheadkia@d as
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compared to the majority, documented, working-poor students of Truba. These reflections
allowed me to understand culture beyond surface-level, demographic indicators bound the
generic descriptors of race, ethnicity and income level but by more complestandéngs that
recognizes and incorporates family histories, religious affiliationggrgeby, language
practices, youth-oriented cultural practices, gender, situated umidigngfs and countless others.

My own experience as a materially comfortable immigrant from Hamgg have clearly
shaped some of my perceptions of language, culture, schooling, and society. Outsidiesbf my f
through third grade experience in a multiracial, multiethnic, and socioeconlynivairse
school, the majority of my K-12 experiences have been in largely white, suburbarsschool
Upon entering college at University of California, San Diego, | waseptd®t classmates and
dorm mates who came from a more diverse array of backgrounds. These egpedeupled
with Sociology, Political Science, Communications and Ethnic Studies classadeprave with
academic explanations and terminologies to explain our differences and thef thets
inequities in our society.

During my junior year in college, financial wants provided me with an opportunity t
tutor middle and high school students in Southeast San Diego. For the first tieneasiyc
elementary school, | had a tangible outlet to place all of my academicddgavénd personal
experiences into use. The physical conditions, curriculum, and pedagogy in the énendliff
urban schools | worked in for two years lit a fire in me. | was disgusted disttrepancy
between my schooling experience and that of my students. In short, my experiegoaras a
adult fueled my passion and lifelong commitment to fight for access and opportiumities

education for materially unprivileged students of color.
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When [ first arrived at Truba High school, | introduced myself asdugta student from
UCLA researching the curriculum for the class. | explained that kheas to help Mr. Perez
and | was a former English, Social Studies and Media Arts teacher in Oaklandg erfirst
two weeks of class, | attended, co-planned and taught six classes during the tiortycahot
community building lessons. In fact, | even taught an entire period independiece .
Perez was absent due to personal emergency. This was purposefully done shestafdie in
the classroom as a co-teacher and to begin building rapport with students. By week tw
three, students were posing questions to both of us without hesitation when they encountered
challenges related to their work and school-related issues (schedules, ssek) p®espite
racial and cultural differences, students began to share information about themgberterests
and inquired about mine. | began to observe that this seemed to occur more often with me tha
their teach-of-record, Mr. Perez. | began theorizing that this may di@eewith our proximity
in age, my appearance (jeans, collar shirt, sneakers, earrings, shavechtieadhy constant
connections between the academic content to their lives and cultural practcepyi@g space
as a teacher and occasionally disciplinarian, while maintaining and develistigg
relationships with students was not usual for me. As a full-time teachematllgpublic school,
| constantly moved between these spaces without hesitation. | nevieafeltteacher’s role
should be limited to the constraints of the bell schedule and have always had an open policy to
students. | recognized that my perspective might not have been the norm forattoststat
Truba. This may have provided certain affordances and challenges when workiy wit
Perez. Having been his coach for over six months, | noticed my influence in Ipsvecess

and interest in incorporating the cultural practices of the students in his oiger cla
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CHAPTER 4

Like many conceptual frameworks, the move from theory to practice often takes
circuitous transformations. Culturally relevant pedagogy (CRP) is rereliff. Since Ladson-
Billings’ theorizing of this work in 1994, CRP has become overly simplified, diluted,
essentialized, and reduced to superficial connections in practice. TheeessEicorporating
genuine cultural practices, promoting academic success, and developaaj comisciousness in
students has too often become generalizations of ethnic holidays and stereotgpicigmfs’
interests into classroom practices like Math Rap.

Instead of giving equal weight to academic success and critical conscmusnel
research has focused singularly on students’ cultural practices. Thouglecdafie in its
attempt to bridge academic content and student practices, it is not enough totaddress
inequitable conditions that continue to hamper materially unprivileged, urban studevits of ¢
An explicit focus on developing the sorts of academic skills and content knowledge that aids
their schooling success is imperative. Developing a sociopolitical awanemesdes meaning
and purpose in their work, as well as a critical lens that values them andthaiuaity.

In the most reductive forms of CRP, teachers have simply made generic comnecti
between students’ interests and scripted textbook curriculum. While admirable attdrapts
to build relevancy for students, this is a far cry from the tenets outlineddsphaBillings’
work. What is missing is curriculum and pedagogy that speaks directly to studeakter,
deeper, and more complex ways that welcome and encourage students to brirgntheir ri
histories, personal struggles, past triumphs, questions about their community thag¢lgenui
supports improved understandings of themselves, their family, friends, and community. B
providing choice in determining what is most meaningful for them, the teacher lsgingithe

personal lives of the students in the classroom. Through the content knowledge and paldagogic
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mastery of the teacher, the curriculum is shaped around each student, so that they feel
empowered to explore who they are, while developing the academic skills and socadpol
awareness necessary to become lifelong learners in their personal,iacaddmrofessional
futures.

Having mainly taught in secondary Humanities and Media Arts classrooeseloped
curriculum that mirrored all three tenets outlined of CRP. As a classroohetedhave
witnessed how a personally meaningful, project-based learning unit thagevé¢na
community cultural wealth of my students enriched their habits of mind, work, and heamt. In a
attempt to replicate the successes of my past to the field of ComputereStiersated the True
Life Remixed project.

In this chapter, | will begin with an examination of the culturally relevarmtaium and
pedagogy of this project. This is done with the explicit purpose to be transpareding tae
processes involved in creating this unit and how one particular lesson connectdg girong
students and their local community. | will share how findings suggest thati¢ishg locally-
based curriculum channeled students increasing critical consciousness.wilhaddress how
students demonstrate their developing sociopolitical awareness when appliathioations
and reflections of themselves, others, and their communities. The impact of (shaients
self-selection of topics personally meaningful to them) in assisting studexmtgdopment of
their voice will be discussed. An analysis of how this led to students’ self-répbideges in
their thoughts, actions, and behaviors will also be explored. Disconfirming evidencstsugge
potential limitations of this work is investigated. Finally, findings rdoey the transference of
cultural relevancy, critical consciousness, and reflexivity to academgiagement, motivation,

and identity will be examined.
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Culturally relevant curriculum and pedagogy

As a non-local Asian-American educator in a predominately first ancdgmmeration
Latino community, it was critical that | learned about students’ backgrouneisesty, and local
history. By co-designing, co-planning, and co-teaching the unit with a secoscigem Latino,
Angeleno teacher, | tapped into his local knowledge base for guidance and develogment. T
goals for this unit were to introduce students to the concepts of critical yitamdc
computational thinking through self-reflective practices. In this contebefirie critical literacy
as the ability to examine and write téwthile questioning commonly accepted beliefs,
examining marginalized perspectives, deconstructing sociopolitical $aetwa
initiating/creating change. While computational thinking is the processvevah formulating
problems and their solutions while utilizing fundamental computer science coandkills.
The first half of the unit focused attention on examining various media through sowao®c,
sociohistorical, and sociopolitical lenses, while reflecting on students’guositirelation to this
material. The second half focused on the shaping of a self-selected, pgnms@aaidingful topic
into a serious video game. The entire process is conceptually conceived, designezitadd cr
by each student, with the ultimate goal of disseminating it to a public audiene fotld
Wide Web. | am re-visiting the goals of this unit because it has signifeanfigations to

understanding praxis for CRP.

Historicizing locally-based culturally relevant curriculum and pedagogy
A digitized tone sounds at precisely seven thirty in the morning over the public
announcement speakers. Nearly all the students are seated behind a computer & wilxicow

are perpendicular to the front wall of the classroom. In this arrangement, tsol@ets move

® Includes non-traditional forms of text; multimogatifacts that incorporates images, video, souma;ement, and
user/program interaction independently or simultausty.
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their chairs to the right or left, depending on their row, to face the front of tiseaddas There
are muted conversations as students begin the process of waking up for thperibdsclass.
“Good morning everybody!” | greet the class, as | have been doing eveigday started this
unit. Students slowly begin to shift their attention to the front of the room and | askahem
their monitors off. “Let’s get back to our list of stereotypes [from yestgFfdagmind students.
As a class, we came up with a list of stereotypes people have of their copnniUmisafe,
gangs, thieves, rapist, drugs, prostitutes, do most people agree? Is thafiangBtudents
verbally and physically demonstrate their disagreements. Andrés resptisdgdr Truba, not
in Truba.” David concurs with Andrés, “It's worse in Hamilton Park (a nearby comy)tinén
in Truba.” Elena agrees as well. Johnny thinks these issues tend to plagudiethdike Rip
Beach. When | ask the class whether they feel unsafe here, most offeheantdtl, “no.” More
students offer specific area within the city they feel are “less safe.”

This opening activity began by students sharing stereotypes people have of thei
community. Then, we began examining and discussing the accuracy of thesgmtsreot
through online data sources. During the data analysis of the high-crimeygtereotliscussion
erupted when we noticed data that was contradictory to stereotypes. Satgd pat that
despite the low rates of robberies, assaults, and rapes in their city, “T@esdyahe reported
ones.” Samuel strengthened her point by describing a recent incident wheredssedta police
officer deliberately slamming their door open to cause a bicyclist to cidsiugh recognizing
he did not fully understand the circumstances of the situation, he noted that the biashsttw
riding in a manner consistent with someone escaping capture. Samuel hypditibtaybe
that’'s why people don’t report it cause they don’t trust the police.” After thig, steveral

students echoed in agreement and anxiously awaited their opportunity to share simila
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experiences with the police. Students described instances where theygelidtdabused the
power they possessed.

This discussion highlights students developing critical literacy. When Sargtaqnesl
the reliability of the data source, she demonstrated critical thinkidg skié&xamining the
authenticity of the information in relation to her own local experience. Samnfgrosd this
notion by his sociopolitical awareness of the complex local realities obmmanity, raising
marginalized viewpoints against those in power, while questioning the mainstediafithat the
police are here to “serve and protect” the public. The questioning of dataries f
exemplified when students began examining the racial demographics fartyeiflthough
most assumed their city was close to 100% Latino, the percentage was fountbszb®©0%.
Immediately, students pointed out inconsistencies in the Census data collecties.p@eeeral
highlighted the exclusion of undocumented residents. The culturally relevant pggagaded
opportunities for students to utilize personal and local knowledge, within the contb&trof
community and to question, critique, and examine “official” data with a criecal. |

These skills were further supported and strengthened with the examinatiereofypes
in a neighboring, historically African-American community. Again, we ctillely listed
stereotypes and began investigating where these came from. As a precardocumentary

video clip about the sociohistorical roots of the Bloods and Crips gangs, students wetedorovi

an opportunity to examine their own assumptions, then reflect and discuss in relationoto mac

socio-historical, economic, and political influences described in the film. Tthe general
pedagogical structure we used to practice critical literacycteftes of their own experiences
and ideologies, introduction of information and/or ways to examining themselves anddasjr

and practice utilizing these new lenses and tools to question commonly held beliefs.
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At the end of the project, when asked to speculate why this film was refergnied b
numerous classmates as a lesson that had a powerful impact on them, Brendadydstuiate
its cause, like, it was like places we know. And we never, | guess we didy'tihesdl about
it.” Brenda captured an essential element of CRP that is grossly under¢dedn addition to
being contextualized in their local community, the key aspect that Brenda natdldatvene film
and subsequent discussions and reflections offered a new way to examine what had become
normalized to her and her classmates. Most students, including Brenda, were réised in t
community, which established a deep and rich knowledge of their neighborhood, but it also
shielded her from being able to see things from a different perspective. cagniten of this,
though not entirely life transformative, provides the foundation of critically munasg,
analyzing, and hypothesizing of new theories and ideas.

The following quotations, taken from class discussions, homework reflections, small
group interviews, and final reflections demonstrate students’ criticaditeoractices and their
production of text that speak directly to their developing sociopolitical awaenes

After viewing a video clip that outlined the historically antagonisticicaiahip between
the predominately white Los Angeles Police Department (LAPD) and tiheaAfAmerican
residents of Elmhurst in the 1960s, students reflected on what they saw. In an attempt t
deconstruct the roots of gang formation and subsequent violence that followed, Eréndira and
Arturo referenced the issue of respect as a possible cause. In an aitdehpe deeper into
their insights, | asked them why they felt like they needed to gain respsiabbiing someone?
Eréndira succinctly reasoned,

“Cause nothing else they are able to do, they get respect... Like they ¢anjoge
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cause... People won’t accept them... That they could actually do a decent job. So the

way they rebelled is being in gangs. And like proving to white people thate¢hikg on

top of them when it comes to gang status.”
Not only did Eréndira connect the psychological aspects of an individualsveet-and need
for respect, but Eréndira hypothesize that young, low-income Black andhBnew may use
gangs, as a tool, to gain power and respect over whites in a society where tkey |osted
means to gain respect through any legitimate institutions. She also connectedhliéopgsal
damage of being constantly rejected by society as a socioculturahatph to their actions and
behaviors. When pushed to explain the foundation of these problems, Eréndira added,
“Rejection... from society.” In this brief exchange, she demonstrates a nuaraeshass and
understanding of macro sociopolitical factors that exacerbate these @osiditier use of film
evidence to illustrate her point not only demonstrates the her superb memdrptecdso
points to her recognition of the powerful influence of sociocultural, socioeconomic, and
sociohistorical conditions on the lives of poor Black residents of EImhurst.

Following this, | inquired Arturo and Eréndira about similarities between thiegt
witnessed in the video about ElImhurst in the 1960s and their experiences today, both of them
noticed similar struggles between these Black youths with the challelwgesoia present-day
Mexicans in their community.

[Arturo] Cause like Mexicans can’t get jobs. Like at Home Depot, ywaya see them standing
outside, just waiting for someone to pick them up...

[Me] ...Like what happens? When they can't get a job?

[Arturo] They just stand there until they get a job | guess.

[Me] After a week or two, what do they do?
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[Eréndira] They give up. They have to find another option.

[Me] What other options might they have?

[Arturo and Eréndira respond together] Drugs.

[Eréndira] Or like... People that kill people for money.

[Me] Have you heard of this?

[Eréndira] Yea. Or like [become a] coytte

Eventually, this small group discussion led Eréndira and Arturo to theimagné@nd
conclusion that many individuals, given their socioeconomic circumstances, camms c
because “something leads them to be like that,” as stated by Eréndireo camgurred with this
analysis.

This discussion is particularly poignant given the staggeringly diffe cexateamic
performances and status of these two students. Eréndira is a GATE identifé®/A3s2udent,
whereas Arturo has been designated by the school as the most “at-rigkit stuithis course. At
the time of research, Arturo had a cumulative GPA of 0.56 with “far below basfotmpances
on Math and English standardized tests. By providing and nurturing communities imiepract
students from varied academic performance backgrounds can share and evem lgaiwvenig
environments where each is challenged to reach their respective potentiapaerghl level.
Despite these schooling labels, they collectively reached a deep, maomubkoal analysis of
the roots of problems that plague many urban, materially poor communities. Althoagh | w
initially concerned that Arturo was struggling to follow this, he surprisédrapressed me with
his connection to the plight of the undocumented worker to those of young, black gang members

in the video. Evidence of his following focus was seen when he added, “drugs” nearloim uni

19 Spanish term to describe individuals who are pasmuggle people between the Mexico and UniteteSta
border.
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with Eréndira’s response. Arturo may not consistently orally artichiatthoughts as quickly
and as often as Eréndira, but it was clear to me (based on his verbal responses and body
language) that he was actively processing the conversation and addedhadifuighiered our
discussion.

The psychological impact of the constant “stop and frisk” and/or “stop and question”
tactics by the LAPD was not lost on students, as evident in the larger thacudthen asked
who these young African-Americans were disrespected by, the clasg émhdled a chorus of
“The police!” and “white people!” Juan raised a question that seemed to rise hbgeers of
his classmate when he asked rationally, “Why would they give respecy dith@t get
respect?” Notice that Juan’s question references a commonly held belief, “Dgpost on
others what you do not desire others to impose upon you.” By framing these individual act
around a larger, generally accepted tenet of humans, Juan calls into questios bAR&Yiors

as socially and ethically untenable unjust actions that must be addressed.

Leveraging culturally relevant pedagogy to support critical consciousness

This similar point was echoed two days later in a discussion about respeatly Init
whispered by lleana to Esteban, who stated “They’re [teachers] suppespédotrus and she’s
like [pointing towards lleana], ‘Why should we respect them when they don’t rasp&dteana
eyes grew wide with an expression of surprise and embarrassment grEstitspoken nature
and quickly add, “...well some teachers.” | applauded lleana’s point and perswmraikgcted
her experience with my own. “I've heard that growing up too. Don't disrespectgamtirers or
don’t talk back... Well, why is it a problem to question?” | attempted to connect it ok t
video with the police, “Why did they [the black youths from Elmhurst] start nohirggeo the

police?” Kundain quickly responded, “Cause they were disrespect[ful] to theontihae to
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build on her point by arguing against the messages one might sometimes receive ftem adul
“Things that you hear normally by adults and other people that are suppose tocoelthte
stereotypes.”

This seemingly inconsequential moment in class exemplifies the dysaftrtiee class
structure and community. lleana, an academically strong (by school measts®f testing
and GPA), but fairly quiet student, was initially hesitant to question the nesrtshaviors of
schooling, where student subservience is privileged over critique. But Est@bllingness to
serve as lleana’s amplification allows for a deeper, collectiveragation of the school’'s
normative structures, behaviors, and actions. The nurturing environment of commaay-ba
practices, as seen through strong relationships among peers and their teacktsrin
Esteban’s paraphrasing of lleana’s words to highlight a point he views ablealmaontribute
to class discourse. Rather than being admonished for behavior perceived to eliafleng
traditional roles of power, students were instead encouraged to examine &b a$pleeir
immediate environment. This culturally relevant curriculum and pedagodswounison to
facilitate and nurture a critically conscious ideology while examithiegiselves. Further, my
role as facilitator served to build and expand students’ developing criticatigerby modeling
and connecting their experiences to those in the video.

These examples highlight the extent to which purposefully selected atedicraf
curriculum and pedagogy can offer pathways for students to connect, interpregrgumstd,
and develop critical literacy. By fostering a classroom environment andusérwdtere students
are encouraged to question and critique taboo topic and ideas in school, students begin to re-

envision their surroundings and take risks in practice critical literacy irfagbsreaom. Coupled
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with curriculum housed a locally meaningful context provides students a wayct@ieitical

examinations of systems, ideologies, and people that are relevant to tlydivesil

Turning outward to turn inward: Applying critical consciousness to thdar own lives

Leveraging students’ cultural capital of local knowledge, they began applyiicglcri
literacy to their own lives. Again, following the trajectory of the sociohisabritleo lesson on
the formation of the Crips and Bloods gang, | will examine how four students begiectve
process of inquiry toward their lives and their surrounding community.

In a small group interview conducted at the end of the project, Armando expressed the
profound influence the film had on him. In response to a question about how they chose their
topic, Armando expressed his personal connection. “Well, it's pretty much abote.mydiust
my past.” In at attempt to probe for aspects of the film that particukstnated with him,
Armando described the following:

...Where we use to kick it at, no Blacks would go to our street and like; we couldn't go

over there... And even though they could now, they never would... But | started

realizing... Now, except [because of] tradition... Even though they could, you know.
Armando describes the invisible, but potentially life-threatening streehigtatically divided
the African-American community of Elmhurst and its neighboring, histtlyievhite
community. Prior to the lesson on the formation of the Bloods and Crips gang, Armando had
little knowledge behind the sociopolitical roots that separated these adjaoentinities. Even
as the two communities evolved to reflect the large influx of Latino immignamisice of white
residents, he continued to notice this self-imposed segregation. Equipped with new
sociohistorical knowledge of Los Angeles gangs, Armando has now gained gneatemess

and understanding behind various sociopolitical and socioeconomic factors that support the
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formation of gangs. As a self-admitted “wannabe gangster” in middlelsékranando’s self-
reflections describe his admonishment for his past behavior.

In a homework assignment asking students to reflect on their learning frormthe fi
many wrote extensively about the commonly accepted stereotypes that diduratedg portray
the residents of ElImhurst. Samuel challenged this reductive view by dectingttioe
sociopolitical factors (systemic racism and the lack of opportunities)aally mhibit the people
in the community. He concludes by alluding to a lack of sociohistorical awargngsssb who
stereotype people from Elmhurst because “they don’'t know what they have been through”

Having lived in Elmhurst for part of her childhood, Michaela gave a firmlythaegane-
sided portrayal of EImhurst when we first began discussing stereotygeg obtmunity. Over
the course of watching the documentary on the history of gangs, subsequent discusgions
other opportunities to critically examine print and video advertisements, v&hsiteo games,
and songs, she offered a strikingly different perspective.

Elmhurst is not a bad place as they mention in movies, news, and songs... Overall

Elmhurst is a decent community that care for one another and try to make tharagmm

a better place. Elmhurst has a lot of people that care for the childrematitiyea

environment... People tend to look [at] the bad side [of] things instead of the positive

side...
In her homework reflection, Michaela recognizes the power of various nmechh&cocting a
purely deficit view of Elmhurst. Instead, she acknowledges and appreciafesiiinve aspects
of the community; specifically pointing out individuals within its borders that foartheir

children, the city, and the environment. The lessons on critical media literdenged
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Michaela to see beyond the existing dominant media stereotypes of her forghdsoneood.
Eréndira had a similar conjecture.
The reasn we see Elmhurst as bad, is because of the news. When in reality theynews onl
broadcast what benefits them, they brainwash us with lies. The news is bias. | be
Elmhurst has had accomplisments, why don't they talk about that? Because if they do
people would change the way they see EImhurst.
Like Michaela, Eréndira places the blame squarely on the shoulders of thenadias She
extends this point by arguing that broadcasters are only producing items foelfri@itesest and
is predictably biased. She rhetorically questions why the news medjadiareisses the
accomplishments of Elmhurst and imagines how profoundly different people would look at
Elmhurst. Through these self-reflections, both Michaela and Eréndira demanstutiple
aspects of critical literacy as they raise marginalized pergpsgctjuestions commonly accepted
beliefs, and deconstructs sociopolitical factors.
Since part of the homework assignment required students to interview people o varyi
backgrounds about their stereotypes of EImhurst, the curriculum facilitdiegcaquestioning
of commonly held beliefs by the general population. It was a deliberate atteggsterate
additional views of the community of Elmhurst. Some reinforced the same stecabwgivs,
while others contradicted dominant deficit-oriented narratives of the commurhty
pedagogical purpose behind this was to generate a cross-section of viewseadddbearning
beyond the classroom. By strategically structuring curriculum that irgtlcmléecting original
research, analyzing it, and forming conjectures, students developed pellegratces to the
work. It also gave them an opportunity to practice becoming producers of knowleddeass we

critics of dominant ideologies. For a few students, they took the added step tahetrisi
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interviewees and/or engage new participants as a process of re-ngesliateotypes. Few
students captured this better than Eréndira in her homework reflection.
| actually talked to my brother and my sister since they were the people | éiaienved
about Elmhurst. | told them that EImhurst isn't as bad as society makesit s&ld
them about the story of ElImhurst and how the gangs started, but they werenjaegly
it was just kids trying to have fun on their own since the police and all the whiteepeopl
didn't let them join small things such as the boyscotts.
By sharing this information with her younger siblings, not only had she persoratigdethe
sociopolitical root causes of gang formation in Elmhurst but she is beginning to take on an
identity as a change agent and social justice advocate. Her willingmgisare this also
demonstrates the importance she places on this newfound knowledge. She furtheareflec
hypothesizes about the learnings from the films.
In reality the only people we have to blame for the formation of gangs are the white
people and society. |talked to my mom about the video we saw. And she said that sh
never knew that EImhurst had so much history behind the name Elmhurst. | even talked
to her about the media and how they only show things like celebrity breaks up and the
royal wedding. She said she rather know other things like the people in Haidijes is
around the world that are actually important for us to know.
Although Eréndira blames the formation of gangs in Elmhurst on white people,she als
acknowledges blame on society itself. This quote shows her developing atéreai and
emerging critical consciousness. In her attempt to explain the unequalginyetures that
governed the Black youth in EImhurst in the 1960s, she equates the power strubtuhitsit

people. By sharing her knowledge with other family members, Eréndira initiatdegical
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change. She is planting the seed of inquiry against commonly accepted beilliefs w
maintaining a critical examination of various issues in and around her communitgveshe
applied her developing sociohistorical local knowledge to macro-sociopolitical pheoonme
the media. Through this discussion, Eréndira’s mom is introduced to criticatyitbraugh
relevant and accessible information, while making new meanings in the &pplckthis
concept to her own information source. This collective meaning making prodbesssur
Eréndira’s own understanding of critical literacy, as well as her moth&hsough the process
of sharing this knowledge with others in her immediate family, Eréndira iséiEng critical
consciousness to have real, genuine meanings to her.

This process contains no clear beginning nor ending, but finds value in the recursive
nature of learning where students develop personal and meaningful connections through
culturally relevant curriculum and pedagogy while concurrently analyamgquestioning

content through a critical lens.

Choice and Voice

After examining the importance of a culturally relevant curriculum andgoepa let us
now continue to the production of multimodal artifacts, where students have choice in the
selection of their topic and voice in the distribution of their work in a public, multimodal
medium. The movement towards outputs is important on several levels; it continuesstudent
development of critical literacy, as they think deeply about how to effectiviely threir
personally meaningful message to light in the form of a video game and hosetlfisielected
issue can be understood through a sociopolitical lens. The following section wiledirttings
that demonstrate students processing and application of culturally releaantation, critical

consciousness, and academic success.
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As students made the transition from teacher-guided and facilitated dyltatavant
curriculum and pedagogy, students like Antonio utilized the various examples and medel
showed to support the development of his topic and the structural design of his sdaous vi
game. As the following excerpt illustrates, Antonio discussed how playingfiecting on
Ayiti, a serious video game that documents the struggles of a typical Haitidyy fupported
the creation of his own game.

Cliff: Do you feel like, like that, playing that Ayiti game, helpgali make your own
game or not? Maybe even thinking, directly or indirectly, with anything by

playing that game, it helped you?

Antonio: It helped me.
CIiff: How?
Antonio: Like just putting everything together to just... Like finding out wimetelded to

do to make a good game.

CIiff: What was it about the game that helped you?

Antonio: Like how organized it was.

Cliff: Okay. Like what ways?

Antonio: Like they did their research and like... They had all their correct#btéike

how actual families living over there.
CIiff: Yea, yea. And how did they affect your game?
Antonio: ...Finding out tru- like real facts about how people live in the ghetto.
After playing the Ayiti game, the class engaged in a reflection andsgien about the
meaning(s), purpose(s), design, and overall structure of the game. Studentsovertecaluced

to the fact that Ayiti came about as a collaboration between urban youth in Soutldigjmore
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School (Brooklyn, New York) and Gamelab, a game design company. We told students tha

these game designers first researched poverty issues surrounding e pésople. With this

information, Antonio attempted to genuinely and sensitively reflect thiéesaf people living

with gangs by incorporating additional research in his game. The folla@isngssion between

Antonio and | provides insight into his thinking in formulating his topic. He points to one

particular moment in the Bloods and Cripdade in Americdilm as inspiration for his own

project.

Cliff:

Antonio:

Cliff:

Antonio:

Cliff:

Antonio:

Cliff:

Antonio:

Cliff:

Antonio:

What was like some of the real facts you looked up that you found outitolénc

in your game?

Like in the movie we saw, The Bloods and Crips how that one kid who grabbed
that one lady just went and killed him right in front of his house, like things like
that.

So what did you do in your game that's kinda like that?

It's just... Like a gang confronted these two thugs and just ended up, jung} bea
him up.

Ohh... So that part of the game when you, | remember you were tabog a

like, what was it like, two dudes, like what did they say, "Where are you from?"
Yea.

And so you said, what are the options you gave in your game?

It was like, to like, just answer and say, you don't gangbang or runawely or
them to leave you alone.

And how did that part in the movie relate to your game?

The movie, like made me think, like, like well it should be like, the affects of
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what he does, and then, he ended up just getting jumped. Like how that kid died.

Coupled with his personal experiences with gangs, Antonio also used sociohiktmigkddge
gained through the film. Attempting to mirror one particularly disturbingler where a
grandmother details the random shooting of her non-gang affiliated visiting gnadgonio
thought carefully before ultimately creating the decision-making sdarthat scene, the player
is confronted by two men. One of them asks, “Where you from?” The player has to decide
whether to simply run away or say, “Leave me alone!” The outcome of thesedismdg leads
the player to either tell a friend or run away and get beaten up nonethelesespitation for

the content and design of Antonio’s video game is an amalgamation of personal experience
relevant practices, culturally relevant curriculum and pedagogy, andra tteshare the
challenges and struggles many young men of color face in matémglbxerished and
opportunity-limited communities.

Having the choice to select their own topics proved to be an important and critical
component of this curriculum and pedagogy. Numerous students spoke at length about the
affordances and appreciations of this curricular model. As one student coneitaly‘$ liked
it because just the fact of making your own game and you got to choose the tapic gaye.”
Students expressed enjoyment and satisfaction in being able to representatiteghaersonal
stories on important topics with an authentic audience. Armando explained it in thi$ gaty,
the chance to let people know how | feel about smoking marijuana and make them taelythat
shouldn't do it either.” Similarly, Mayra shared her satisfaction in being @ldéktabout an
issue that affects her family. “What | enjoyed most about it was theliingl k felt like if | had
created a game even though it's small and reflecting something about mmglbauwily.” Over

the course of the project, this student consistently provided reflective and wsigiitihgs to
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the pedagogy in her class journal. Her writing often provided a deeper sensenofkieg than
one-on-one and group discussions. As a former English language learner, tMaygied to
articulate her thoughts through English discourse, even when discussing what shigtdrachw
her journal. This quote from her final reflection highlights her sense of sttsfaad
accomplishment in the creation and completion of her video game about an aspeandf lner
family’s life. Despite this, her humility and constant academic inseamatye her qualify this
statement by acknowledging the simplicity of her work.

Other students described the importance of sharing their perspectives alous sacial
issues, particularly issues that are often ignored or usurped by degaitenrj dominant
narratives. As a result, they created video games about how to promote hiesityled, the
struggles of undocumented immigrants, navigating the high school to college pathyvay, ga
marriage and more. In essence, students strengthened their voice to ¢slits&yrifelt were
important to share. In that process, they developed greater insights aboutwagntiseir

friends, family, and community.

Developing Voice and Self-reflections about their place in the world

In the process of developing a game with the express purpose of teaching otliers a se
selected message to an authentic audience, students gained insights int@héireinds,
family, and communities. Through structured writing activities and dismssihey learned
more about themselves, people they know, and formulated connections to their local and global
community. When students internalized the classroom learning and exterrnadizgubtsonal
thoughts and feelings, the line between schoolwork and personal life was blurrethagheary
dichotomy often expressed between the classroom space and their personaioviorder

existed in these overly simplistic binaries. By starting with the satlests create projects that
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are personally meaningful while pushing themselves to examine things wittetheloping
sociopolitical awareness. In the following section, | will show how sesardents directly
addressed issues and situations that were especially painful and/ottdibio their past. In
some cases, students reflected specific efforts they have made and dontiake toward
ideological and behavioral changes in themselves and those around them.

For Esteban, what began as an often-used cliché about not judging others for their
exterior qualities quickly manifested itself into a deeper self-refeetbout himself and his
ideology toward others. Throughout the development of his video game project, Esteban
continually self-analyzed and reflected on his past, present, and future self.

Well | just really want to get the message out that people should only judge on how the

person is on the inside not of how they look on the outside. My past was just on outer

appearance, now | give a person a chance to show me how they are and | see what
happens from there. I'm the type who is really big on a first impression so lechfamg

the better | guess. | just hope in the future | can just accept people for whiedhey

are.

This quote, taken from his final reflection on the project, shows his still evolving séngom

he is and who he would like to be. This tension is seen in the line, “so | changed for thie better
guess” shows his awareness that he may still hold aspects of his judgmahktagthFurther,

his expression of hope for his future self speaks to his continual struggle betweeséind pelf

and his ideal self. Esteban’s reflection highlights how this project provided oppiegdor

students to develop personal meaning, ownership, and self-reflection through théuesw

With content and pedagogy in Computer Science that has proved to be particularhgisolat
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historically marginalized groups (Margolis, 2008) the use of culturakivegit pedagogy is an

imperative to supporting equitable opportunities and access.

Self-reflections to change
In choosing to create her project about the often turbulent and tumultuous relationship
with her mother, Carolina dove into an issue she had been struggling with for thevpest se
years. Through hesitant conversations with her after class, during lunch,earstladiol,
Carolina tentatively described the difficulty she has had in earning thetrust mom.
| think that before | made this game, it made me think about how lying to my mom a lot
of times made me feel kind of guilty because either way if | told her the tidigmd up
getting in trouble for doing things | wasn’t suppose to do. After | made the §jame,
actually believe that it has made [me] change about lying to my mom bewauskat
I've stopped lying to her, I've gained some of her trust back.
Over the month long process selecting one’s topic, reflecting, writing, disguaad planning
their final project, Carolina’s writing and small group discussions demaoegstnatr evolving
view of the relationship between her and her mom. Her expression that shdy&elieve that
it [her video game] made [her] change about lying to her mom” shows her own incredudousnes
at reaching this monumental place, especially through the process ofgeegiame. Though
she did not explicitly state it, Carolina’s growth was clearly seen in lieeflections and
journal entries. The process of developing a finished multimodal artifact pustted he
synthesize her analyses into succinct and concise decisions in game ddsigma play that
mirrored the challenges she experienced. Her conscientious attengpt lyireg to her mom

and her perception that it's led to a developing trust shows enormous growth in tkelyelati
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short length of the project. Carolina’s reflection mirrors many of hermoktes’ expressions of
fulfillment in recognizing “aha” moments through self-reflections of thisr |

Many students shared this sentiment in their reflections when they desqiibleainges
about past decisions/actions, severed relationships, or recognitions of the stanggle

complexities of people’s circumstances.

Self-reflection leads to complex critically conscious understandings

Another female student, Mayra described her realization that her aunt’s at&sitnore
complex than the over-simplistic notions of eating better and exercising morspdeeat
length about the intersections of her aunt’s low-pay and low-flexibility job, migtec
neighborhood, inaccessibility to healthy food options, and her family’s material ageds
contributing factors in her struggle towards a healthier lifestyle. Whahlsegeesearch into the
challenges her aunt faced in her struggles with obesity, led Mayra to dititeverderlying
socioeconomic and sociopolitical factors that handicapped her aunt’s improved health.
Undoubtedly, the critical literacy lessons that preceded the selectiontopiweyvery likely

aided her research to discover these additional reasons.

Metacognitive awareness through game design

Overall, there was little evidence to show a significant gender differertbe level of
enjoyment students described in relation to the games they created. Bothdiednalale
students echoed a strong satisfaction with the entire game project; out ocbdiftyf instances of
enjoyment twelve different boys and ten different girls described whyethjeyed creating the
game. There was a near balance between those citing enjoyment irgdreapersonally
meaningful story and the technical aspects of game design. Kafai (200@)ired this trend in

her research that showed surprisingly fewer dissimilarities betwelerama female 4 grade
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game designers than earlier research that showed distinct diffenegessler-specific story
development of adolescents (Goldstein, 1994; Provenzo, 1991). Both male and female students
described feeling a sense of satisfaction in creating something thatedithe experiences
they’ve had or someone they know. They also talked about feel enjoyment that atleesrca
from more about a topic/issue they were unfamiliar with. Kundain expanded on this by
describing her own growth through reflecting on a difficult family issue. Stwribed her self-
reflective process as she experiences her younger sister’s jourmagtttuthemotherapy:
I've had thoughts about how am | planning to change people's life's through this gam
when | haven’'t even changed my own when | myself haven't actually realizdejus
hard it is being a part of the struggle till | recently began tagging alohghwyitmom to
see what the process is really like and just how excruciating it is to waltld dandle
so much. [I've learned that everything you ever do in life has a purpose whsther it’
studying to prove something you believe in or to find a cure for something likercance
that at some point took your life from you without you actually being dead... Just the
thought of what if my sister passes what's next? Everything is justassacie.
During the process of thinking, reflecting, designing, and creating her game,iiKoectzgnized
her personal absence in genuinely processing and reflecting about heargidter family’s
general suffering. Her recent meta-cognitive awareness led hevetod reflections about life
and her own eventual coming-to-terms with the possibility of losing her.sistendain’s
personal awakening highlights the life-changing potential culturalgvant curriculum and
pedagogy possess when it privileges the stories, lived experiences, and ptdittie¢s that are
meaningful to students. Through this process, not only are students engaged in a prodess of sel

inquiry, but they are doing this within the confines of producing a product through clalsaghat
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real meaning and personal satisfaction while learning computational thikilisgaad

techniques.

Giving voice to a marginalized perspective

In following Kundain’s reflections during and at the conclusion of the project, she
expresses her deep desire to give voice to those who have struggled navigating tle medic
community as a cancer patient or as a family member. This is evident whercsissatighe
frustration she has felt as she’s personally journeyed through the treatmesspriib her mom
and six year old sister. Her classmate Maritza periodically intenpcases to sustain the flow
of ideas. When | asked what she hoped others learn from playing her video game, Kundain
specifically addressed foundations that have helped her and her family in funding.

Kundain: [1] just want [them] to see what, like cancer patients go through ttearsés like
a lot of foundations... They do fundraisers and like fund for that but they don't
really know what it is-

Maritza: Going on.

Kundain: Yea, what they go through or what like the treatments and all the stuff tha
actually happens... But it's like they're fundraising for her cause they know she
has cancer but they don't really know like what she goes through, the process,
everything that's behind, you know, curing her, making her feel better or
whatever. They don't really know. They just kinda like, "Oh, she has cancer and
she's fighting for her life.” Pretty much.

Maritza: And how she feels too.
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Kundain: Like they don't see the pain and how it is when she's at home. Everything we
have to do... They don't really see how much treatment besides chemo, they have
to get, like they don't just get chemo, they get-

Maritza: How they feel afterwards.

Kundain: Yea, like the after effects... the secondary effects. Or hownenaewvhen the
doctor talks to you or tell you something, the way they say... They way they try
to, not sugar-coat, but make it not seem as bad. Just the way they say it.

Despite the financial benefits of these various fundraising entities, Kufedds frustrated with

the superficial compassion of cancer patients’ ordeal with treatmenpektaption is one

marred by insensitivity and shallowness. Her mocking expression of the fensirasund bites

(“Oh, she has cancer and she's fighting for her life.”) suggest biee der them to share a more

nuanced and complex representation of what her sister and her family gagg thin

advocating for her preadolescent sister and family, she is speaking blacgedhat hold more

power: foundation representatives, medical doctors, and other specialists. This unequal

relationship is most glaringly seen in the last few lines, when Kundainloestne way in

which the doctor speaks with a patient and their family. Although not fully ablédolate the

exact linguistic phrasing and/or tonality doctors use to share informatibnhgifamily, she

recognizes something in “the way they say it” that leaves feelings disfasaon and/or a lack

of empathy. Kundain’s perception of these individuals, in positions of power, echoesiner d

for them to strengthen their awareness of their patients’ plight and to £xgrea more

conscientious way.
In her final written reflection, she hopes that, “...For doctors to see and plagnmey g

and realize the other side of the table and the parents that they deal with, tits, @tk their
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families.” Additionally, Kundain hopes that her message of greater empdtispread to other
audiences, “l want the gamers to understand just how important it is, how much thinleng goe
into every one decision made during the cancer battle process because one wrmmyodecise
your last.” Again, she points to the importance for others to recognize tloat@tri
psychologically, and emotionally draining process of cancer treatmestateaiaking.
Kundain’s desire to build a more intimate connection with others, including health care
professionals treating their patients, is most evident in the following announicefiibe game
is to teach the audience about the process of treatment for them to feel liketttadly a part of
the patient’s life and their actually there with them struggling and just naglbsipe that one
day everything will he okay.” Based on this statement, one might surmidesthearlier remark
about “the way they [doctors] say it” might simply mean that it is her desigottors to
personalize the treatment process so that it becomes a more humane strugtjlaeréhgether.
Instead of following these binary relationships of patient and doctor, Kundain is tidgdoaa
more fluid and humane relationship with these “professionals.”

Kundain raises a perspective, from the side of patients and their famitie®tbars and
even the larger medical community may not always receive. She highlights hometheal
power dynamics between medical support providers and recipients play out in tipti@esce
feelings, and lived experiences of patients and family members. By foarsthg patient and
their family’s point of view, she raises a valuable perspective that s wiseginalized by the
medical “experts” in charge. Through her video game, Kundain gives voice to thisaviba
been and continue to be silenced by the professionals in the field. The mere@xofebss

perspective provides agency to her and her family, as well as those who suféerae. si
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More than a game: Initiating social change

Other students echoed a similar sentiment to Kundain as they described thanogoft
giving voice and perspective to those who have been historically marginalizedety.sdtany
described their process of turning inward, through critical self-examnstio led them to make
purposeful changes in themselves and their lives. This, in turn, supported their agvelopi
agency to take action by educating others through their respective vide@@aawts. Much
like Freire’s theory of conscientization, where individuals take action togehtheir reality after
a process of critical self-reflection, students designed and progranames gvith purposeful
and mindful decisions to interrupt and present counter-narratives to the existingromina
narratives.

Franklin’s reflection of his process in arriving to the topic of racial pngfipoints to his
ability to recognize sociopolitical inequalities in his own lived experiendéss then led to his
self-described ability to enact change in others.

Before | design this game my thoughts about racial profiling were sométtang

move on with but after making this game | got in touch with this topic closer and now |

understand other races better... After playing this game | think they \ailigehtheir

minds and think differently on this topic because they will know how unfair people are

getting treated and is not right. | feel like something | made can chaogie pecause

they feel what | feel and make them change their mind about racialigafilany case.
Like many students, Franklin’s choice for his topic grew from self-redlestduring the
culturally relevant curriculum at the beginning of the unit. Shortly afeavivig a 1960s video
clip about the routine harassment of African-American residents at the hahdd .ol Angeles

Police Department, Fito reflected on the radically polarizing experseine has personally
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witnessed with the police while sitting with his father (dark-skinned) and higlayinit
skinned). Despite their gender differences, Fito noted similarities hetvgeacialized
interactions with the police and those of Blacks growing up in EImhurst. Through tlesgodc
designing, thinking, reflecting, and creating a video game about racialpgohie realized the
severity of this problem and aptly titled his game, “Crime finding or Racenfy?di

Fito’s reflection demonstrates his growth over time during the tenure of thiskroin
someone who, self-admittedly, could simply “move on” about the topic of racialipgotie
became empowered to speak against the injustices perpetrated by the potiver, ke claims
that he is now able to better “understand other races” due to his work on this projectsatis le
led to his self-confidence in being able to initiate change. When he described how his game
could connect with others who may “feel what | [used to] feel about racial pgpfihe

recognized his role in becoming an agent of change.

Change agent to Role Model
Students such as Garly took her role as an agent of change through her gaaretorea

an even more heightened level as she described her place as the new role modeahityher
From the game creation, | liked that | get to show that my sister wdsshone, from
out of both sides of our family to graduate from a university. |look up to her the most.
So, she started to go to university to... inspire me and my brother, even though my
brother doesn’t want to go because of his son. And she inspired me the most. And | have
two little kids that look up to me, so now it's my turn to show that.

Initially motivated by her sister, Garly soon recognized her place as thims@vation for the

next generation. Although this may have resulted regardless of the curricudyredagogy, the

reality is that the open-ended structure of the project allowed Garlyettt seopic that was
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personal and meaningful for her. Over several weeks of self-reflection dgsismathe
narrowing of topics, she found value in sharing the story of her sister’s patlnigh school to
college. Feeling satisfaction in exploring a topic of her choice, she describgable to “show
that my sister was the first one... to graduate from a university.” FronQarg; was able to

clearly see her place in her family as the new family person to inspims.othe

Limitations
Even with of the general sense of empowerment and agency in sharing a rntessage
may instill change, some students expressed frustrations and limitatibeg iakility to change
others through their video games. Danny indicated this when reflecting on his gaitigy to
convince others to avoid gang life. “I hope they learn how to make the right decisidfies on |
when it comes to join a gang and say no. | have the power to change people mindssas long a
they chose to fallow me.” Although he holds out hope that his game can teach others about
gangs, he also offers the qualification that it may include factors beyond hisl.cdy saying
that his power to change others is restrained by a willingness to “fallgilmeeems to be
stating that those who are not open to ideological changes would be unlikely to be change.
Similarly, Dennis shared a similar argument when asked whether he ¢eltilde
influence others to change their behaviors, actions, and/or ideologies. He raisegithktypos
that video games are inherently inadequate in fully representing and gemératfeelings in
reality. He references the immensely popular genre of shoot-‘emrugsga make his point.
There's other things that, you know, has feeling into it...When you play a game, you don't
feel like you're in a war or something like that, cause you're not really.tihe feeling
like, "Oh, my gosh. They might actually kill me, you know." It's just a gameu. y

survive anyway...
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Despite the sophistication of graphics, multimodal medium, and research-bassédmtgiions,
Dennis focuses on ability for games to convey and elicit the feelings anthesnate would get
when faced with this reality. In reflecting on his own design and creativegs,ddoennis
attempted but failed at replicating the fear he felt in his life becaus@Vveogbody is gonna feel
the same way.” During the same small group interview, Katy echoed arssaitiment, “Cause
you can't change a person by just one game, so people do change, but some people don't.”
Dennis reinforced this notion when he described the difficulty of someone coming from a
materially privileged background being able to empathize with someone stgugglnbasic
material means to survive. “How can someone in Beverly Hills, having auegyhat they
have... Feel something from somebody that made the game in EImhurst that has hardly,
absolutely nothing, that lives in a really terrible place, you know, you can't cdribenhis’s
bleak juxtaposition between the “haves” and “have nots” may point his overall binary
perspective of one’s choices in life. Unlike some of his classmates’ wrthettfeatured
multiple endings, Dennis’s overall design of his game led to one of two choices;ahotd Gr
end up drunk and high in your empty apartment (after friends had stolen everything). This
dichotomous view may partly explain Dennis’s view that initiating change Ineust

transformative. He did not express the possibility that incremental emaag result over time.

Identifying with Computer Science

With limited evidence of students explicitly expressing identificationswfgand/or
becoming a computer scientist, it is important to note that these students omjgceimgtne
work of computer science concepts and computational thinking at a basic level. Their
expressions of satisfaction with the creation of a working video game throughralbul

relevant pedagogy offers hope to diversify the field of computer scienceaite generations of
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Black, Latino/a, and female students. However, one student did recognize hén tiecmale-
dominated world of Computer Science, particularly game design. In an attemgigio @game
that spoke against the reductive themes of many preadolescent, femakdtagkie games
(i.e. makeup, fashion, cooking), Brenda created a game that allowed players tgpdreds
marry opposite sex and same sex couples. She stated, “The message | want pep@ditatse
it's not going be your typical boy and girl wedding, it can be boy and boy or girlidrid g
Perhaps because of her firm stance against the socialization of gender ndoetadniers, she
adamantly announced her bourgeoning CS identity at the conclusion of the projecti “What
learned about myself is that I'm a good game designer :)”

Taking students’ responses, reflections, and products together, there is e\ndettoe t
culturally relevant curriculum, coupled with pedagogy that supported studenirmvalicecting
their final product shaped their engagement and interest in the work of building theseoous
video games. Students demonstrated academic success through high rates abonpogeetf
computer science concepts, and self-reported enjoyment from participatienproject.
Additionally, students leveraged their backgrounds, lived experiences, and pezfientbns to
showcase their sociopolitical awareness throughout the process and final prddhistesearch
highlights the exigent need to continue the nearly twenty years of leseat@ractice on
culturally relevant pedagogy. Without placing academic success and cots&iousness on
equal footing as cultural relevancy, we will simply reify the same oppibytgaps by isolating
our Black, Latino/a, and female students from the field of Computer Science. Thuey; fur
segregating those with the power to produce the tools of our future versusmglegatrs to

simply becoming consumers of them.

105



CHAPTER 5
In 1986, Delpit published the often-cited, but controversial artgitédls and Other

Dilemmas of a Progressive Black Educataighlighting the debate between the skills versus
process approach to writing instruction. In it, she reflects on her expergeacdwaent of
skills-oriented approach to writing while becoming a teacher of the procesgeoriapproach to
writing. Reconciling both, she advocates for a hybrid approach that incorporates bath to be
serve historically marginalized urban youth of color in acquiring the rexgesisills to access
the “culture of power.” Delpit further expands on this topic with a five-points exjbenidat

lays out the foundation of her belief that teachers must directly and eymidittess the issue of
power with their students. For the sake of brevity and relevance, | will focus fouttiepoint,
as the first three have been well described in various literature in tloéoggonf education and
the last one makes more conceptual connections to feminist standpoint theory begtoad the
purview of this chapter. Delpit’'s fourth point of power argues that, “If you are reatcira
participant in the culture of power, being told explicitly the rules of that euthakes acquiring
power easier” (Delpit, 1998, p. 282) Although Delpit focused more specifically around &dr
communication (linguistic forms, strategies, presentation of self, wapsen&cting, etc.), | have
found her argument equally powerful in the field of Computer Science.

Computer Science college graduates have been and continue to be disproportionately
white and male (Williams et al., 2009; Zweben, 2010), one can make the argument that the
culture of power within Computer Science institutions — schools, workplaces, etc. fawéien
the same homogenous groups of people coming through the pipeline. In disrupt this,
opportunities and access must improve for underrepresented groups (Margolis, 2008). To do

this, Delpit would argue, we must explicitly teach and operationalize the codeles of power
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in these settings, while providing the concrete and tangible skills necesseguccessful in

Computer Science.

Connection to computer science

Delpit argued that to effectively teach “other people’s children,” one mustaike
process-oriented approach and skills-oriented approach to teaching writing. eAspapproach
focuses on teaching familiar concepts related to the new information, while ptmhanigjcal
and higher-order thinking development. A skills approach concentrates on the ajtesiti@n
of skills and knowledge, akin to focusing solely on decoding while learning to read téth lit
attention on the actual content of the material. Her argument is the blendingeaintbesten-
dichotomized learning approaches, where urban student of colors’ cultural arentat
included, while real skills that support their access to the culture of power atereorly
developed. Delpit emphasizes that in order for this fusion to be successful, one mustateorpor
students’ experiences and prior knowledge into producing work that has real purpose and
authentic audiences (Delpit, 1995). These, she points out, are vitally important to helping

students see meaning in their learning.

From teaching writing to learning computer science

By leveraging the critical litera¢y/lessons nurtured in the first phase of the project,
students had a developing critical conscious perspective to the world around thenmg kaepi
in mind, students were encouraged to select a topic that was meaningful and perbenal to t
while advocating for an alternative and often marginalized perspective. Indbesprthey

applied issues that are familiar to them to the space of designing and camgtaumimputer

! Critical literacy will be defined as the ability examine and write texthile questioning commonly accepted
beliefs, examining marginalized perspectives, dstanting sociopolitical factors, and initiatingéating change
(A. Luke, 2000; Shor, 1999).
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program within the context of Scratch, an object-oriented, programming languagentS
fused the skills-oriented approach of explicitly learning computer sciemoepts and strategies
within the process-oriented approach of thinking about how to effectively represagh, dad
create a program that utilizes personally meaningful topics.

In this chapter, students demonstrate various facets of critical litertioy development
of their game. Then, | will share general findings of students’ computhtionking from the
Scratch analyzer program, highlighting specific examples from indivetudént projects. | will
then introduce, define, and explairtical computational literacya concept that blends the
critical consciousness of critical literacy and the skills and conbebisd computational
thinking. Findings of critical computational literacy will be shared, amalyand discussed.
Implications for this new theoretical framework will be explored and discoinfg evidence for

this work will be introduced.

Critical literacy

Following the definition of critical literacy as the ability to examamel write texf while
guestioning commonly accepted beliefs, examining marginalized persged@e®nstructing
sociopolitical factors, and initiating/creating change (A. Luke, 2000; 3888), findings
suggest students demonstrated different aspects of this through the credtensafrtous video
game project. From initial brainstorming discussions of possible topics, purposeifs) their
message, explanations for their rationale, and the computational flow chait ghthe,
students spoke about various strategies they used to persuade audiences to tigeir imesss
dissertation, initiating/creating change will move beyond traditional amsin@mmly held notions

of social change through collective action in the form of protests, strikes, or even publ

12 |ncludes non-traditional forms of text; multimodatifacts that incorporates images, video, soummement,
and user/program interaction independently or dmmgously.
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presentations in the media and/or with public officials. Social change will iledefs an
action/product/behavior with the purpose of initiating/creating change in others'®oame
ideology, behavior, and/or actions. In this definition, initiating/creating chesag@ccur with

the creation of a video, multimodal artifact, or image, with the result of camsiividuals

and/or people to change or shift their thinking, actions, and/or behaviors. Thus, the view that
social change must lead to large-scale systemic change will be gedllehen we examine
students’ shifts in thinking as they create their serious video games. havil examples that
highlight myriad students’ demonstration of critical literacy in the myeatf their games. Some

of these were described in greater detail in chapter four.

Questioning commonly accepted beliefs and initiating change.

In a reflection response about the meaning behind the message of her game, Sa
explicitly questions and challenges the commonly accepted view that “ghettoter |
socioeconomic areas are inherently unsafe or downright dangerous. She offermative that
is grounded in the reality for those living in these communities. “It's impotdestiow these
issues because people need to be aware of their surroundings and to tellfé.itlsaéso hope
to show people it's ok to be outside and walk around but just be aware of your surroundings.” In
selecting this topic, Sarita presents a more complex reality for thenaedi Instead of simply
painting the single story of the materially unprivileged communities agaiaden and
dangerous, she offers a street-savvy and nuanced perspective that israbrstreg fnainstream
news. She brings insightful personal knowledge into the creation of her game when she
explains, “My grandparents always went for walks and they knew when tkegsto be in a
certain street or liquor [store].” In addition to challenging overly simplisdrratives of her

community, Sarita also offers solutions for those living in this environment, “...the gaows
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them to see if it's okay to go into the liquor [store] or not. The assumptions people hadtbefore i
‘I can’t step outside my house.” Through re-interpretations of her neighborhoodtepriolys

step decision-making in the game, Sarita teaches the audience to becansa\sieley

examining various signs in how one must act in different situations. She synthieisibest,

when she concludes, “When in reality it all depends on how you react to with them.”

Sarita’s reflection shows two major aspects of critical litergagstioning commonly
accepted beliefs and initiating/creating change. By highlighpegic ways in which one can
effectively navigate around potentially dangerous situations, Sariteupitethe belief that some
neighborhoods are so hazardous, one must fearful of stepping outside their home. She provides
realistic suggestions on being “aware of your surroundings” and knowing whiebt“st
liquor” store to go to and which to avoid. She provides wisdom from her grandparents’
successful walks in the community as proof that one does not need to live in fear, ditiirfrea
smart way. Although her target audience is individuals who live in fear in sicoittamunities,
her point can easily transcend this group. In her attempt to offer real-world sototresslents
in materially unprivileged communities, she complexifies the nuances andulagdgles of
people in these communities. She provides a counter-narrative to the one-dimensititiakide
of poor, disempowered, unsophisticated individual by showing how insightful, quick-witted, and
resourceful one must be to negotiate your way to the local store. In this procéssniBates
change by changing the perceptions of those living in fear of their own neighborhooldssend t
who are naive and uninformed of the realities lower-socioeconomic residentsuggbestvith

this on a daily basis.
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Examining marginalized viewpoints and initiating change.

In Kundain’s reflection of her self-selected topic, she conjures up the hidden pgespect
of cancer patients and their families’ struggles in their managementeof tarough the ordeal
with her younger sister’s battle with cancer, she gained first-hand experof the various
stakeholders involved in this process. She deliberately raises this concerrme/leemphatically
states, “..there’s many organizations for different cancers or just cancer imajjd&oe all these
people that help don't really see the reality of having cancer, the hardships,diogestrjust
how much it can change a persons life.” Through personal experiences witbndif@ncer-
fundraising events for her sister, Kundain calls out these “advocates” to brioig daumane
perspective to these campaigns. Additionally, she directly challengefteheschoed, but
sometimes seemingly hollow cliché of being appreciative of possessiddgatih.

| hope that people learn, observe the value of having a healthy life, to understand that not

everything in this life is great and that its not something to take for gramted because

many people don’t realize just how much these patience hope to have what they have, the

freedom, life without restriction. These people need to realize that tierags a kid

with cancer or any disease fighting against all odds with everything agaimeste at

least a glimpse of what they have. It challenges people to want to find cutboort

these cancer kids, to understand what their life is really like, and to sirapiere

everything they have.
Again, Kundain challenges individuals to be more mindful about our daily, moment-to-moment
episodes in life and how differently we would think, feel, and act if we had cariser ce
multiplying within our body. By alluding to living “life without restrictior@nd possessing

“freedom” within their own skin, she compares cancer patients’ feelingsraj brapped within
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their own bodies to images of prisoners being incarcerated. She reminds the audience of
sister when she invokes images of a child battling this disease while thedresagopulation
goes about their daily lives. Throughout her reflection of the message arahteedgsign,
Kundain attempts to complexify the notion that cancer is simply a disease amegece
chemotherapy treatment and either survives or dies. She grounds this simpledispegtive

on the fact that “there isn’t much out there explaining the process and not noaieg/ waling to
learn about the topic in general.” Her frustration with the status quo is obvious in her tone, but
her willingness and passion in raising this issue demonstrates her desise swaieness to a
marginalized perspective.

By tackling this highly personal and meaningful topic, Kundain main goal, as she
described, is to raise awareness of the painful struggles young cateetspatst endure.
Kundain demonstrates her grasp of critical literacy in her ability to exathis marginalized
perspective in great detail with thorough analysis. Far from sidestepsrdjfficult and
complicated topic, she dives head first into various issues concerning youngpeiesgs:
quality of life; psychosocial well-being; funding organizations’ genuinenitmdns and their
representation and/or lack of agency of their patients; and the underlyingleatarthe lack of
information regarding this topic. By raising these issues, Kundain is imifieliange in those
that play her game. While they may not fully grasp the extent to which shebdesueire, she
presents a marginalized perspective they may never have previously heandtradection of
this topic may provide the impetus for them to learn more about this issue or simpdgegper

insight into the realities young cancer patient’s experience.
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Deconstruct sociopolitical factors and initiating change.

In Juan’s final reflection, he discusses how he drew knowledge from a maddening
experience to self-discovery about the severity of the current poliaysadiaitinos in Arizona.
Not satisfied with this personal epiphany, Juan utilizes the tools of computerestoeatirectly
challenge the ideology of those who discriminated against him and his famijerdenstrated
below, Juan’s unwavering belief in his game to initiate change is seen in his eegbdsadings
he has as a game producer.

Despite the legal status of Jose and his family, he experienced the sto@bprofiling
when they visited their sick cousin in Arizona. When they walked around in public, they often
got stared at. “Doing that made me uncomfortable and made me realize thg seater#cial
profiling can cause.” Upon reflecting on this experience, Jose came to the aontthasj “...no
matter what age you are, certain people believe that you don’t belong here addyshmautk to
where you came from.” Despite this troubling and potentially dangerout@itutose turned
these feelings of frustration into the premise for his serious video game. Hbéetbbcs
rationale in the following quote:

| want those people who believe racial profiling is a good thing to reahaethey are

really causing and who it is hurting. | hope that a person like that will pfayame and

get a feel of what illegal immigrants go through just to get another elsniée but risk
deportation just because of the color of their skin. | want them to learn wiet raci
profiling really is and why it is a very inappropriate action to enforce andlegalize.

(22:4)

Recognizing this group as his targeted audience, he uses various techniques sibparshes

game. Without directly conjuring up Aristotle’s three pillars of persuasase as essentially
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articulated how he plans on using each aspect of ethos, pathos, and logos to appeal to this
partisan audience, all in an attempt to change their views on this topic. Bydinsg that he
and his family are U.S. citizens, he provides the ethos or credibility of someortaghikewho
was unfairly treated simply because of his outward appearance. By sharojly struggles of
undocumented immigrants and their attempt at another chance in life, he apgealsathos or
emotions of the audience. Finally, he makes clear that this policy hasotsdran
environment of racial profiling and is simply an “inappropriate action to entordesven
legalize.” This appeal to the logos or logic of the audience is unmistakablés edqdanation of
the purposes for his video game is made all the more clear when we examineotne piades
that were mindfully constructed together to deliver this message.

It is not surprising then that he expresses such confidence that his gahohéwie
people’s views on this topic for the better.” He seems to recognize that, althoydg iis
video game has the potential to create change. “I know that just doing sometipleg suoh as

a game, will get a lot of people thinking and taking action.”

Computational Thinking

Cuny, Snyder, and Wing (2010) defined Computational Thinking as “the thought
processes involved in formulating problems and their solutions so that the solutions are
represented in a form that can be effectively carried out by an inforn@abeessing agent.” By
privileging the thinking process, they deliberately move attention from thewaiew of
Computer Science as the accumulation of technical skills and strategiesndgntrating on the
features of the human-computer interaction, they are pushing for a broader amadcineinee

view of the computer as a more complex tool. While appreciative of this, the secoctdohspe
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their definition still recognizes the realities of representing solutionsidgifran information-
processing agent, or some sort of computer-based device/program.

Harkening back to Delpit’s explicit emphasis of teaching with both a skills andgzroc
approach to writing, | will likewise incorporate both in my definition of computatitimaking.
This is particularly salient for students who have been historically arehsgstally
marginalized from the field of Computer Science. While developing a strong tamding of
the thinking processes in Computer Science is critical to achieving succ¢hedield, students
must still be able to recognize, understand, and utilize computer science casospts Thus,
it is imperative that we examine both of these features, with equal weight, ndigniag and
discussing the computer science learning from this project. This would be brokemdown i
greater detail in chapter five.

Computational thinking, in this context will be definedtae thinking process involved in
formulating problems and their solutions while utilizing fundamental computer science soncept
and skills. First, | will share findings that demonstrate students’ use of various carspigece
concepts throughout their serious video games, including: sequence, iteration, coadeiaTdl
handling, parallel execution, dynamic interaction, and synchronization and coanlin&tnce
the thinking process involved in formulating problems and solutions are intrinsicallynwuaoee
the fabric of how | have define Critical Computational Thinking, | will elab®on this in
greater detail during the last section of this chapter.

After conducting frequency counts of all thirty-three students’ serious gdme
programs, the following table summarizes the results of this data. Folldvemgine of each
concept (first column), a brief explanation is provided (second column). This is fdllone

screen capture of a student’s example of this concept that | selectedy, Enealhst column
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shows the number and percentage of students that demonstrated this in their program. More

detailed descriptions, analyses, and discussion of each concept will follow.

Table 5.1

Computer science concepts in video game programming

Computer Explanation Student Example from Scratch Number of
Science (CS) students
concepts demonstrating
CS concept /
Total students
(Percentage)
Sequence Thinking systematicall 33/33 (100%)
about the order of steps| |-t L m s
ﬁl;t m SBeCcs
g0 to x: ET0) v: EE)
switch to costume regularl
Iteration Repeating a series of répeat [T 31/33 (94%)
(looping) instructionsa specified change size by
number of times or until
. . change ¥ by &}
a specific result is e
achieved
Conditional Perform different S kcy v |pressed? 31/33 (94%)
statements computations or actions| | (e
depending on whether g g0 to x: €T v+ €D
programmer-specified | | 58 for @ secs
condition is true or false| | &5
Ft_op script
Conditional Perform different S kcy v |pressed? 31/33 (94%)
statements computations or actions

depending on whether g
programmer-specified
condition is true or false

ﬁl?)adcast hospital

go to x: ¥ m

say for Y secs
hide

stop script

Event handling

An action initiated
outside the program,
then handled by code
within the program

Same as above.

Threads
(parallel
execution)

When two or more
independent threads
(blocks of program) are
executed concurrently
with one another

.
when I receive M
EETNIf you think I will steal something then fine I will leave . BGTH 4 LS
hide

stop script

——
—
when I receive nob
EEVA Fine leave Keep It up buddy and 1 might come back to take you In Bi-T3 a secs
[wait €3 secs

Coordination
and

Coordinating multiple

and simultaneous

31/33 (94%)

29/33 (88%)

Same as above.

33/33 (100%
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Synchronization threads or processes tp
maintain coherence with
one another

Sequence.

Sequencehinking systematically about the order of steps, was demonstrated in different
facets in all thirty-three students’ serious video game programs. As Arrsamdohple in
Table 5.1 illustrates, to produce the sequence of code required him produce a broadcést signal
“start game,” determine the timing, move the main character or'Spdtthe appropriate x and y
coordinate so that it would begin at the same location each time, and place thechaéitathe
right costume based on the background setting. This complex string of code regtrivag a
grasp of the multiple facets of the Scratch interface (scripts, costumes],amation, looks,
and stage), as well as the order or sequence of the code. This small thread of code only
represents four of the 492 blocks of Arturo’s entire video game program. This segatent
merely tells the main character when and where to appear and what costumeecto kv order
to produce a functioning program in Scratch, where instructions (code) work in ce&hertmc
one another, one must possess a strong grasp of the programming concept of sequbece. F
detailed explanations of the numerous skills required to produce these studentdendeat

games will be elaborated under each subheading below.

Iteration.

Based on my analysis, with the exception of two students, the congegpatbn was
demonstrated in 94% of the students’ programs. In its simplest form, it isi@bsespeating a
set of instructions, but in Computer Science and Mathematics, it is a powerful toad ssbeet

complex problems by harnessing the computational power of machines. This concephgf loopi

13 A two-dimensional image or animation in computexphics. In most cases, these were charactetsdarst
projects.
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is conceptualized in Antonio’s game on negotiating violence in his community. In thegpenin
scene of his game two individuals confront the main character. As Figure 5.1 and 5&2allustr
below, in order to convey the sudden appearance of unwanted strangers, Antonio wanted to
create the illusion that the sprites quickly came from the back alley to #grdand. In order to
create this, the Scratch block of “repeat” was employed (Figure 5.2). Bginbahe size by 1,
the y-axis by -1, and repeating this process 80 times, the boy in the grastsweatrementally
grows in size and moves from a positive y-axis position to a negative one (thedockgf the
screen).

Figure 5.1.Screenshots of opening scene of background seven in Antonio’s game

Figure 5.2.Programming blocks demonstrating iteration.

change size by
change ¥y by

Antonio engaged in numerous trial and error attempts before getting the resatted.w
Through this problem-solving process, he received real-time feedback afieateanpt at using
different blocks, tweaking the numerical value of the size and y coordinate. hifasudgom the
only way to create this outcome, Antonio must understand the correlation between-x and y

coordinates on the screen, iteration, and perception of two-dimensional imagesngBhels
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repeatand/orforeverblock, Antonio is developing the conceptual understandings of how
iteration can be used to efficiently shorten the process of moving an object froacatienl to
another and changing sizes without dictating every step in the program. Thay e

foundation of Computational Thinking, where he will be asked to solve more complex problems
by thinking about the most efficient process in solving problems with large tatdiszation

provides one tool to address those issues.

Conditional statements and Event handling.

The concept of conditional statements was also readily seen in nearly alsbidbats’
projects (94%). In fact, there was an average of 6.42 conditional statements persjdet
(including the two students with no evidence of it). The concepbrditionalsis fundamental
to Computer Science and programming. In order to command a computer to executeca specifi
action, under precise conditions, students must be able to use the “if” or *iblelsks
effectively.

Similarly, the concept of event handling, an action initiated outside the program, then
“handled” by code within the program, was repeatedly found in nearly all stugenjets
(94%), with an average of six programming blocks per student. Event handling ixgsiioé
importance of the human-computer interaction. By allowing the video game maletetmine
the next step in the game, it creates the critical interactive and tiNs&ginomponent to video
games. Unlike other media like videos, images, and text, the video game invites and
incorporates the audience into a unique performative aspect of this medium. To atttmgli
students must incorporate programming blocks that allow the player to prei$is &egs to

determine the actions of the sprites.
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In the example provided in Figure 5.4, we see a block of code taken from Jackie’s project
on cancer patients’ decision-making process for treatment. In it, sisetigesplayer the option
to choose between getting treatment at a specialized cancer trefoigpthat is far away
from the patient’s home or a general, local alternative, “Kaiser PerneaHaspital.” After
choosing Kaiser, an image appears of the hospital and the character moves toribe.entra
Then, it tells the audience, through a dialogue box that they are now being tréédesbat
Figure 5.3 shows the outcome of this programming operation.

Figure 5.3.Screenshot after electing to be treated at “Kaiser Permanantpitddos

You are now being
treated at the
J— Kaiser

Per
Hospital.

The image of the programming block shows what happens when you select Kaiser as your
option. “If — key y pressed?” then the program is taught to broadcast a signal fatétipothen

it tells the character to “go to x: -197 and y: -96,” and “say You are now beatgdrat the
Kaiser Permanante Hospital for 4 secs.” Finally, the main charactestrigdated to “hide” and
“stop script.”

Figure 5.4.Programming code of a conditional statement in Jackie’s game.

gotox:y:m

EEUN You are now belng treated at the Kalser Permanante Hospital. BLT3 a secs

hide
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Essentially, this set of instructions directs the computer to do five things. dbtigition of the
y button is pressed, then (1) broadcast a signal, which then gets received byEarbtbiaihe
program to show an image of Kaiser hospital, (2) move the main character toraloedton,
(3) say a creator-determined line in a dialogue box, (4) hide the charféetdoar seconds, and
(5) stop running this program when it reaches this point.
By creating this sequence of programming blocks, Jackie demonstrates resvemsar
that computer programs operate based on actions the programmer instructgormo. pehis is
one of four conditional statements she illustrates in her program where st tthieeplayer to
determine the next step in her game. By instructing the computer to broadaasdl, move,
speak, hide, and stop script, she shows her knowledge of sequence in programming as well as

how conditional statements and event handling can drive the action of her program.

Threads (parallel execution) and Coordination and Synchronization.

Threads, parallel execution, or parallel computing, as is most commonly known is when
two or more independent threads (blocks of program) are executed concurrdntnevit
another. This follows under the larger principle in computing that large problems bevkba
into smaller parts and thus, become easier to solve. This concept was seen indeost st
projects. Twenty-nine of thirty-three students (88%) demonstrated abfeasistance of this,
with seventeen students (52%) using parallel execution four times or more videeigame
program. Understandably, coordinating large numbers of threads within one progomebe
increasingly challenging to manage and maintain.

Following this logic, coordination and synchronization is another integral aspect of
computer programming. In making sure multiple and simultaneous threads or gsaess

operating in coherence with one another, detailed planning, coordination, and debuggisg effo
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must be continuously and conscientiously observed. One minute flaw between two threads
would severely hamper the functionality of the program. This principle was evideagh the
“broadcast ---" and “When | receive ---" blocks in all thirty-three stustgmijects.

Fito’s program on racial profiling demonstrates this concept in two of hiesphreads
below. In this video game program, a white police officer accuses a Blackmuef stealing
something from a store. As the player, you have a choice to confront the policsmf ratie
following two images represent the programming behind a “no” response.

Figure 5.5.Programming blocks and corresponding sprites in Fito’s racial profiling game.

Although placed adjacent to one another above, the actual programming scriptatackifoc
each respective sprite’s programming interface. Thus, to create this @iloversne must be
attentive to each respective thread. When both the Black pedestrian and the wdatefpodr
received the “no b” broadcast, they are instructed by the program to sagrditfengs. The
Black pedestrian sprite is instructed to “hide” (or disappear from vieer) sdying his line for
four seconds. The white police officer sprite is programmed to speak for fimedsethen wait
an additional four seconds, before it sends a “broadcast Credits” signal, thehahdaléstop
script” (cease all programming functions). In coordinating these fuisctioto must

conscientiously move back and forth between two interfaces in order to keep ¢tigeeliahd
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actions in synchronization with one another. One must be able to visualize the outctame whi
maintaining detailed understanding of the various blocks in correct sequencéehttheedesired
result.

When executed in the game, upon pressing of “n” for no (not confronting the police
officer of his racism), both dialogue boxes appear simultaneously on the scrédahgvgblice
officer’'s comment remaining one second longer than the pedestrian’s. This ndiifesiit for
a player to read and follow the flow of the conversation. This example was purpdsetiydse
because it is representative of some students’ demonstration of synchronzdtemoadination
concept. As the data indicates, nearly all students used parallel exeathiomntiple threads,
there were varying degrees of fluidity in synchronizing and coordinatingeales, actions,
sprites, etc. As novices of programming, students were exploring and begmdagetop
expertise in how to utilize these tools. Some demonstrated highly nuanced undegstahttia
program during the three weeks of actual programming, while others showed the basic
foundations of utilizing these tools. Fito’s example is representative of both; destiogst
parallel execution with some inconsistencies in the execution of synchronizingaddhating
of sprites’ dialogue and/or actions.

This example highlights an important point that was alluded to earlier in the
Computational Thinking definition the thinking process involved in formulating problems and
their solutions.”In order to better conceptualize students’ thinking process, we must engage in a
deeper analysis of the processes that students undertook to reach the outconrdsad thei
serious video games. By simply looking at Fito’s final execution of the “raporese, we may
have easily dismissed his work as shoddy or poorly executed. It ignores atmldaitsider the

learning and thinking process involved in this complex endeavor.
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Debugging or Troubleshooting.

Another foundational aspect of computational thinking is the process involved in
debugging or troubleshooting a computer program. This often involves a systemabtstseof
their computer program that is causing a “glitch” or problem to occur. Thisgeraein involve
some or all aspects of the computer programming concepts described previduslgéation.

In attempting to figure out the root of a problem, students must engage in aadigspgotess of
reading, re-reading, testing, and re-testing different parts of code. Tustyhave a firm grasp

of sequencing, iteration, conditional statements, event handling, parallel ergenti
coordination and synchronization to fully understand why one or more aspects of thesarthing
causing their program to malfunction. This was evident throughout the studentiisicoda

their serious video games. The following quote describes Juan’s debugging process.

The problems | came across were that when | would answer a question in the game

wouldn't broadcast the right scene it would broadcast a scene from another question.

What | did was ask Erendira and she said she had the same problem so then she asked

Mr. Perez then she found out what was the problem [was] then she helped me... We had

to put stop script after every decision-making thing. (P30:8)

Juan describes a challenge he and Erendira faced in coordinating and synchreaizmgred
multiple threads in their respective games. After attempting to resolpedhiem on his own,
Juan sought the help of Erendira, who explained that she faced a similar problem iaed eece
resolution through the teacher. In this situation, Juan learned that iterations geven émd the
programmer must explicitly direct the computer to stop. This debugging proggbks Eaendira
and Juan the importance of sequencing all aspects of the program so thablitchesae

between different sprites’ scripts. In this same written reflectiom, disa discussed the place
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where he resolved his own problem. “...My sprite would move all of a sudden or it would flip
over so | had to change costume or | had to use that one thing that makes the speit@in a
place wit x and y axis.” His reference to change costume demonstratesohisitien of using
programming tools to mirror the movements of people in his video game. He also destribes
alternative method of replicating the same action sequence, by using x andigates. His
explanation of this shows his understanding of a fundamental axiom in computer proggamm
there are myriad ways to create the same outcome. Juan’s descriptionngf fhlacprite in a
specific location by using the x and y-axis also shows his understanding of raatiaém
concepts woven into Scratch. Other students expressed similar debugging proceg®ott

the project.

Critical computational literacy

Just like the many different paths one can take to reach a specific destinathputer
programming similarly allows the creator to take different routes tietbe same desired
outcome. By examining a student’s creative vision, design, rationale, andoafieébroughout
the game production process, we gain insight into understanding students’ learn@sg.proc
Findings showed that most students engaged in metacognitive awarenesg& phases of
their video game development. This has tremendous potential for interdiscipdiaaryng in
fields as dissimilar as Computer Science and the English Language Artanglications of
this will be discussed in greater detail in the Conclusion.

As Wing, Synder, and Cuny (2010) alluded to in their definition of Computational
Thinking, the field of CS should not simply be confined to the rote processes and other fixed
computer science strategies, but an emphasis should be placed twotight processes

involved in formulating problems and their solutions so that the solutions are represented in a
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form that can be effectively carried out by an information-processing .ad#istorically,
problems and solutions in the field of CS have often been restricted to mathenmalical a
guantifiable dilemmas. In today’s interconnected and convergent world of people and
technology, we must redefine problems to include real-world challengesdhaitaso easily
defined by numbers. At the same time, these problems can still use computatidivady tioi
help us better understand them. In applying the logical and systems thinkingtiadttisn,
with the real world knowledge people bring with them, we can better merge the worlds of
computer science and the social sciences.

It is precisely from this location where computational thinking and criticablaty
intersect. While little explicit emphasis is placed on analyzing and ewveube role of power
through computational thinking, critical literacy offers the potential to add thisaticonscious
perspective to the problem-solving processes in computer science. By unifyingitpoktical
analysis of critical literacy to the thinking processes involved in proltieimgissues and the
solution-oriented development of computational thinking, Critical Computatioreabty
provides the real-world application of critical literacy in tools that are u&eolizing our present
and future worlds.

Thus, Critical Computational Literacytlse process in formulating problems and their
solutions while utilizing fundamental computer science concepts and skills, witlpliog ex
purpose of creating sociopolitical awareness and ideological change by examining marginal
perspectives and questioning commonly accepted beka&islings showed that students utilized
and recognized the affordances and limitations of the programming tool, Saratghr,esenting

the complex realities of their world, while producing counter-narratives texpséng dominant
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narratives of their lives. This was demonstrated in two main themes thbewli$cussed

below: systems thinking and representation.

Systems Thinking.

In order to create a highly persuasive text, an author must consider their purpiose, t
target audience, and the tools at their disposal to influence others. These p@ntademore
emphatically through the process of creating, designing, and executirgyserious video game
medium. | argue that the inherent game design process forces the desgpmeider systems
thinking elements that reinforced and nurtured students’ critical literactiggswhen
synthesized together. Recognizing that these students are novices in thegattealesign,
greater emphasis was placed on the processes they undertook to create fidese dtieir
technical skills will increase with added experience, knowledge, sophmticahd the benefits
of more professional tools. With that said, students demonstrated systems thinkicigllg$pe
the early stages of brainstorming, planning, and designing their programs.

Systems thinking is the general process of thinking about relationships betvinggsn t
and understanding how they influence one another within a larger whole. It is found @& natur
with ecosystems; in institutions with how organizations function; in Computemcecwth
examining how a computer system works together; and in Sociology with understanding how
various people relate to each other and other systems. In this context, studentiplght
about how to create and deliver a personally meaningful message to an audience, thiougih va
player-driven decision-making points and their respective outcomes. Althoughdieace may
feel as though they have autonomy in directing the outcome of the game, the dasigner
selected all game decisions, scenarios, and outcomes for the player. Toxpeds &'s

widely acknowledged that the process of selecting and creating varidhst@ss game design,
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and game play has tremendous sway over the response of the audience towargeaiménesa
game.

After selecting the topic and message, students brainstormed key decsiog-m
situations to mirror the experience to the audience. Next, they created dionpufbow charts
or decision trees that served as the programming outline for their ganaigfitthe voice of the
student and their artifacts, | will highlight their systems thinking, and thusGhécal

Computational Literacy.

Choosing, designing, and controlling decision-making options and outcomes.

Jocelyn’s serious game on bringing awareness for those who have exgktience
struggles of cancer treatment comes from her personal experience witl fswdy members
who have fought this illness. Her explanations, coupled with the game play, demonstrate he
awareness of a systems thinking approach in persuading others. As she explainsiliem to
feel the happiness of when youre life’'s going fine and then the hopelessness gbwiyet a
check up and the doctor tells you, you have a tumor in your neck and you have cancer.” The
opening five images of her introductory story in her game (Figure 5.6) dieeatitience’s

attention to this message.

Figure 5.6.0pening scenes from cancer project.

By using a young female student as the main character of her game, she gotespice to

her family member, but also targets a teenage audience. The selectionrsf thetdire
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reinforces the happy, normal of life of a young person, while the second and thirdpiore
the audience for the unavoidable bad news. The fourth picture shows the reaction oéthe pati
to the news and the fifth picture brings the reality full circle whenrtreat has begun.
Like many of her classmates, Jackie designed multiple iterations abieutational
flow chart in order to effectively solicit a specific response from her agéieln the following
guote, Jackie demonstrates her systems thinking approach to program design adehbaalec
to navigate her audience towards specific and distinct outcome.
As was described in an earlier section on conditional statements, Jackie predréimam
first decision of the game to ask the player where they want to be tfeathdir cancer.
Although the actual game simply asks the audience which facility that would ldestteated
and the resulting outcomes only direct the player to where they are curtghty ationale
here speaks to her deliberate attempts to highlight a complex reality.
The first option is a regular hospital and the second is a special facilitpweédhe
player that if they picked the first option, they'd have to travel far fronrevtiey live to
get to a hospital that treats cancer because not many do. | also showethdéyathiose
the second option, their parents needed to get a second job because the insurance wasn't
enough to pay the medical bills. Both outcomes are negative because | want theeaudienc
to see the reality of how cancer can completely change a persons’ life footst. P21:
9-15
Jackie leverages her intimate knowledge of the cancer treatment pubdesstilizing her
computational thinking skills to design and create a product to educate her audiéece of t
complexities financially unprivileged cancer patients and their familst navigate. Although

she did not end up including the realities of sending the daughter to the Canceeifit€znter
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of America, mainly due to time limitations, she clearly conveyed her inteeh whe explained
the rationale for these outcomes. Her purpose in providing only these “negative” @sitcom
situates the audience to the realities for a cancer patient. This poinfasaed with the second
decision in the game. Jackie explains:
The player’s gonna have to decide wether to tell his/her friends. The outcteliangf
your friends is that you’ll become the main topic of conversation. The outcome of not
telling your friends is that you won't be able to talk to anybody about how you feel
besides your family.

Figure 5.7.Decision scene on cancer project

Without explaining the rationale for the decision, Figure 5.7 shows a screendimtetision-
making scene. Again, both options are fraught with the complex realities of hieutvit
oversimplifications into false binaries of positive versus negative. Byrinegehese options,
the player is forced to stop and weigh the costs-benefits of both outcomes. Witleaut a cl
“correct” answer, the player may be more motivated to replay the gamertdHeautcomes of
the opposing decision. After making a selection, Figure 5.8 presents the play&ewdbult of

their decision.
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Figure 5.8.0utcomes of decision in cancer project.

Your friends know
and now youre the r your friends about

You cant talk to

main source of what youre going

through.

By electing to tell your friends, “you’ll become the main topic of conversatiams dutcome
does not necessarily provide the positive relief and socio-emotional nourishmemayphepe
in sharing the painful realities of this illness. Conversely, keeping itrwytbur family leaves
one feeling isolated and depressed, as indicated by the second picture (Figure 5.8)

By carefully choosing, designing, and controlling the decision-making optiwhs a
outcomes, Jackie methodically shapes the audiences’ reaction and fesliagkthis topic.
Keeping her message of cancer treatment awareness in mind, Jackiechas highly complex
issue, synthesized it into several, manageable and essential parts, tattaredfective
message utilizing her computational thinking skills. In the process ofngder game, Jackie
demonstrates her faculty with numerous Computer Science concepts: seqamata®) it
(looping), conditional statements, threads (parallel execution), event handlirgpaadohation
and synchronization (broadcasts). The game medium enabled her to think deeply about how t
accurately represent this story, while educating others of marguhadipes, raising

sociopolitical awareness, and initiating social change.
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Computational flow charts in Systems Thinking.

Andrés’s project on facing violence in your community exhibits similar pointsStrdia
raised, but his journey also highlights the role of the computational flow chart in the
development of Critical Computational Literacy. According to Andrés, thesage of his
program is to teach others that “not all environments are safe and it is very hamidéong to
move out [of their neighborhood].” In the process of teaching this, he points to severaboendit
that provide the sociopolitical explanations behind his message. As with all studestis;yhis
a personal one. It describes his family’s experience living in South Ceagr@lngeles and the
challenges they faced when they tried to move out. The other goals for his grigedallenge
people’s assumptions that those living in high-crime, lower socioeconomic areas tchstase
there and “don’t move because of their desire [to stay].” Instead, his gamge sesms to point
to certain institutional impediments that prevent thwart their ability to move.

Figure 5.9 represents Andrés’s computational flow chart or the outline feriies
video game. It shows the various decisions that a player has to make, its regpgctines,
and the next step on the program. In the flow chart, notice that Andrés provides thevithayer
four different scenarios or decision points: someone trespasses; house vafdhlisats;
liquor store shooting witness; and drive by. Each decision is followed by an outcoreadsat
to another decision (with the exception of the last ones). Each decision forceyé¢hemla
choose one of two options presented in front of her. At the bottom of the flow chart, the two

final outcomes are: “move to South Gate” or “get shot die.”
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Figure 5.9.Computational flow chart.

During the course of several weeks, Andrés narrowed and refined his topic aretisblechost
pertinent facts of his prior experience into the game. By outlining and synthdbizireglities
of his lived experiences into a computational flow chart, Andrés sharpened the foais of hi
message and its effective delivery. By presenting multiple examplesniria activities, all of
which he and his family personally experienced, he thrusts the player into thernyrstuation
of choosing from two undesirable options. It also draws attention to the myriad aetttypes
of criminal activities one may face in a high-crime community. This contex@sure to petty,
“victimless,” and violent crime underscores the psychological impact it has msitlents.
Andrés is keenly aware of this when he blatantly discusses the feelings badopejure up in
his audience, “I want them to be afraid they might get caught up in violence and herartot

feel the fear that many people have while living in a ghetto environment.”
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Figure 5.10.Screenshot of violence in your community.

In three of the criminal situations, the player is given the choice to decideerb@treport it
[to the police]” or “ignore it.” Figure 5.10 shows a screenshot of a decision-msdamg,
following the vandalism of protagonist’s home. Upon making the decision, a new scenari
presents itself. In Andrés’s game, whether one chooses to report or ignare#hehe result is
nearly negligible as both options yield a similar result. In the game, dhmuases to ignore
reporting any of the crimes, it still results in a random gang shootinge I€lmooses to follow
the commonly held belief of reporting crime to the police, many of the outconudisimes
retaliatory violent backlash against the main character and/or his family.

Andrés’s social critique of the inadequacy of the police highlights the fiossahany
community members in high-crime, materially unprivileged communitiée nientality that
one is “damned if you, damned if you don’t” is poignantly pervasive as residents hsvegbly
experienced the real, physical harm of “snitching” to the police, as wdlbasng crime to
happen in their neighborhoods. Andrés captures this point well by showcasing the ordeal him

and his family witnessed as they repeatedly experience criminatygastet felt compelled to
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stay silent, for fear of retaliation. Caught in this bind, Andrés summarizest ivben he
reflects on what he hopes others will gain from playing his game. “...Peopleaviilthe
struggle and fear people go through when living in a bad environment. It will showuityglest
to move out... People will also see what happens when they stay.”

Through the process of crafting his serious video game, Andrés develops dnsssyst
thinking to appropriately and effectively elicits emotions out of his audience fanmmun
affect. By using the tools of Computer Science, Andrés synthesizes, slaifiefocuses his
message and intentions. The use of the computational flow chart facilitatesvi@ent of the
player from scene to scene, while individual decisions, and outcomes reinforcessagmeBy
utilizing his computational thinking to re-create the real life scenariexperienced, he is
guestioning and critiquing several commonly held assumptions: report crime toitiee pol
because something will be done about it; poor people choose to live under the duress of their
communities; people in high-crime neighborhoods do not snitch out of allegiance to their
friends/family/neighbors; and poor people lack self-initiative or else theydwoate. In the
process of questioning these ideologies, Andrés is also deconstructingdaigpolitical
factors that influence the lives of people in these communities. Through thesssgiags, he is
initiating change through his game by challenging the assumptions one rsaggabout

people from a community distinct from their own.

Fito’'s demonstration of systems thinking.

Fito took a different approach in his computational design to interrupt deficit-oriented
ideologies. Instead of amplifying his point by limiting the decision-makinggss and
subsequent outcomes, he chose to create distinct paths that mirror the varieshespefi

racial profiling by the police. This process encourages the player to playnieengatiple
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times to fully immerse themselves in the experiences of Black, Assimol.and white

pedestrians.

Although Fito’s impetus for creating his game on racial profiling may hase simulated by

the documentary, Bloods and Crips: Made in Amethcs rationale was also highly personal.

Through first-hand experiences, he explains,
My topic is important because before my dad is being stop just because he is dark. They
tel[l] him that he look[s] suspicious and my dad is a really caution driver but caps jus
seem to think he looks suspicious. My aunt in the other hand was gotten stop but because
she is whiter they just give her warnings and they say that anyone could make that
mistake. Cops depending on your race they go easier on you.

Clearly, distinct differences in gender, context, and individual markers magmaef outcomes,

but Fito’s perception of these noticeable differences and research on police stopgdead t

his claim and line of reasoning. Fito hopes to educate others about the sevagtslgirofiling

by specifically targeting his game to audiences who have never expdrtbecging of police

discrimination. The opening decision-making scene immediately forces the foay®mose the

experience they will face (Figure 5.11). Each “choice” will offer sigarifitly different scenarios

and interactions with the police officer and distinct outcomes.

Figure 5.11.0pening decision scene from racial profiling project.
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Fito makes his purpose clear when he definitively states, “It challenge® pedpink because it
make[s] them wonder how it will be if it ever happen to them. They would think how there is no
choice to pick your race.” By forcing the player to select a specig; the player is placed in
unenviable circumstances for the Black and Latino options. This forces the playeiromtcon
the common and unique realities for many Black and Latino Americans. Unlikeca gimp

that a white or Asian person might experience, Fito highlights the potentiathgaais and life-
altering stop experienced by Mexican and Black men. “l want the player teeoe af what

will happen next and choose carefully what they will choose.” This point is made reggyndin
clear in the scenario for the Mexican character in Figure 5.12. Within a second gihgtan
the church scene, the Mexican player is immediately confronted by the mof&gspicious”
looking. This is directly followed by a question about his legal status in this couriteyspfite
answers “Yes, sir.”

Figure 5.12 Latino decision-making scene from racial profiling project.

e
ool uoy \ == o ___ do you have your

1i2 2uoidiqauz
: papers

You are now confronted with a decision, “should | lie and say | was to church onjisgtesk
the truth and ask to leave?” If you lie, the police officer challenges yeertas, “If your going
to church were is your bible lying you must be hiding something im taking you dowhtéwn.

you state the truth, “I was not doing anything bad sir is it ok if i leave now?” The dficer
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answers, “sure why not have a nice day sir.” The outcome of this decision egites pbu in
jail or is left alone.

Fito recognizes the politically charged climate many Latinos/asermily face. By asking
the player whether they have their papers references Arizona’s 88ha6x¥0 where a
provision gives legal authority to police to determine an individual’s immigratainssduring
stops, detentions, or arrests, when there is reasonable suspicion they may be undocumented.
Although the player is provided an option to leave without incident, the audience may develop
greater awareness of the stereotype threat encountered by Latindbé&sseihabitual
circumstances.

If the player chooses to be African-American, the immediate circunestame similarly
confrontational. While standing on the sidewalk, in front of J's Wine & Spirits, the police
officer instantaneously inquires, “What are you doing?” Moments later, he beaocmesatory,
“Thinking of stealing from the nice store?” The African-American spafgies, “acourse no sir
just waiting for a friend.” The police officer continues, “Its something @rein you looked
troubled?” Now the player is presented with a thought bubble, “ This cop is beirtg Gtoosild
| confront his racism?” Depending on your response, two different outcomes result.

Table 5.2

Player and Police Response to Racial Profiling Project

Yes No
Player Your being racist can you stoplf you think | will steal something
response | | don't want hurt anyone then fine | will leave.
Police Im taking you downtown you | Fine leave Keep it up buddy and |
response | will be put away for good. might come back to take you in
Not so tough now are you?
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Unlike the Latino character’s corresponding police response, both outcomesrgawing
levels of disrespect and contempt. Though not jailed for naming the police officeu'sations
and explaining your next action, the accusatory tone is clear when the offeetis to “come
back to take you in” despite the fact that the Black sprite did nothing to rekbisivseatment.
However, by calling out the police officer’s racist tactics, the poligeorese by taking you to
jail. Notice that the Black sprite’s experience with the police provides no oetadimout a
certain level of humiliation and/or loss of dignity. This may be Fito’s indart highlight the
nuanced experiences with the police between a Latino and a Black pedestrian.

Fito attempts to develop empathy for those experiencing racial proffirggiadicated
from his reflections on his game. “I want them to have a negative feelingisinpeaple or
cops. | want them to feel bad for other races that have it hard... Equality ithelperson that
plays my game should be taught and learn...” By creating scenarios that thiércommon
realities for many African-American and Latino men and boys, and juxtapbsigginst the
experiences of their Asian and white counterparts, Fito leverages the cosgpenee skills he
has developed to garner a compassionate response to the sociopolitical unjusbviitteons
police. He exploits the curiosity and desire of the player to learn about thegviat@ractions
and response of the police to play the game multiple times. In this procedsgdrib design a
more complex structure of his game in order to account for these diverse exgseriein
computational flow chart (Figure 5.13) showcases the unique outline he used to turn hi®idea int

reality.
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Figure 5.13.Computational flow chart from racial profiling project.

Instead of a singular based decision-making option at the top of the flow chart yéreipla
immediate forced to choose between one of four options. Then, it branches out into more
decision options. Fito’s planning artifact captures the complexity and organedati
requirements to engineer systems thinking effectively. Although he did not ¢erti@eall the
decision-making options described in the flow chart, he created a complexigameovided

eight unique outcomes for the audience.

Representations.

Cuny, Snyder, Wing'’s (2010) definition of computational thinking includes a more
expansive notion of what a good computer program looks like: “It is judging a programtnot jus
for correctness and efficiency but for aesthetics, and a system’s dessgmticity and

elegance.” By this account, we too must examine the way in which studentsrasenting
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their messages through the aesthetics of their game. In the samedensdemonstrated
systems thinking to conceptualize their game to deliver a message for magifaaimthey
similarly used various representations to influence the audience’s feetinbiaking towards
the selected topic. Here, representations are defined as any text,¢olageand sound, or any
amalgamation of the four. As we described in the previous section, the designexdgdorc
make decisions in how they want to represent, mirror, portray, and synthekzeoma and
their experiences. This process inherently evokes memories, reflectidremalyses of their
self-selected topic, thus deepening their reflexivity for the purpose oftedyothers. Through
a combination of student reflections, think alouds, and artifacts, students atidhlate
deliberate and conscientious decisions to select specific aesthetics toeethigagame play for
their audience.

Since Kress’ (2010) multimodal social semiotic approach focuses on uncovering the
meaning making process of a multimodal text, how the creator assessegrhengent of
communication (who will participate [audience-game player], for what antgserious video
game], what objects will | use [representations]), the resources avadabléhe interest of the
creator. Following this approach, | must begin with students’ rationalizatrahseflections of
their work (p. 209). Even in this teacher-initiated, institutional-based, and resaunsteained
project, individual agency is found in the students’ selection, transformatiorducdios, and
arrangement of modes (images, text, color, sounds) within their game. By pmiyit¢gdents’
rationale for their creations, it changes the power dynamics of researamalysis. It places
students’ voices ahead of my researchers’ agenda. | will now highlight lssuelent examples
that demonstrate how they were able to increase the effectiveness sétlweis video game

message with these representations.
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Representation through Images and Text: Real Life versus Cartoon cariesu

Samuel, a student whose game depicted the daily struggles of undocumented workers,
epitomizes the metacognitive processes necessary in the creation ofadaltartifacts. In a
reflection, he explained that he purposely chose real pictures to represent undedument
workers’ struggles: “I wanted people to see that it's real people thaffétting. Cause like
maybe if you put like fake characters, maybe it wouldn’t appeal to them as asjichl [used
the real picture.” His allusion to “fake characters” describes ttiearalike images typically
found in entertainment video games. Figure 5.14 shows several screenshots taken from the
introductory story and the game itself.

Figure 5.14 Introduction images from undocumented workers’ struggles project.

or family 1§ very sad now Cause you were deported ese are
hardships that immigrants have to live with what kind of hearts do
people have to split families APART??IIN

Of the fourteen background images he used in his game, thirteen of them conststes pic
real people and settings accompanied by text. The first image shows four uadtszim
workers standing and sitting in front of McDonald’s with the words, “They just aasetter life
for themselves and their families.” The second image shows a man handcuifélige ICE

agent on the street, with the line, “Imagine your dad or uncle get arrested whirgwaln on

142



the street. The third image shows a woman in a hooded sweatshirt being led fuenvanito a
warehouse looking building with the words, “Imagine your parents or family merbéers
taken away from work.” Finally, the last image shows a woman, two children, andlpassi
aunt or grandma gazing at the camera with muted and gloomy expressions frommdagsestair
is accompanied by a question, “Yor family is very sad now cause you were depdittede are
the hardships that immigrants have to live with what kind of hearts do people have to split
families APART?211II”

As Samuel described, his purpose was to show how these immigration policies affect
“real people” and his goal is to “appeal to them.” The combination of the imadetheitext
provides a clear persuasive argument to the audience. His argument that theseas®rke
simply striving for a better life builds on the concept of the American Drdagiven the
opportunity to work hard, perhaps they too will succeed in life. The next two imageatttegs
emotional heartstrings of the audience through personal appeal. In asking theayeamwpl
“imagine” these individuals as there father, uncle, or other family mewsd&ing on the street
or on their way to work, it forces them to reconceptualize their definition ofrairactivity
and/or behavior. Finally, the image of sullen faces of the family absent of g tatbempanied
by text that reinforces their depressive expressions creates thebleeka@ity of these
government policies. The final question leads the audience to soul-search one&andrag
in being complicit to the break up of families.

Samuel’s reflection on his deliberate use of images and text demonstratesphe
thinking involved in addressing an issue that is important to him and his family. Bgidewe
the aesthetics of image and text representations, along with game play, lefpuahe

ideological change in those who play his serious video game.
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Even though Samuel used real images to represent the struggles of undocumented
workers to the public as his rationale to persuade others, Andrés convetsbiyt fiey
modifying real images to cartoon caricatures, his game would result ineaumwersal appeal.
Through one-on-one discussions, he explained that cartoon caricatures would appesakto a m
youthful audience. Despite the varying rationales for their respeetsthedics, the similarity is
that they both engaged in deep metacognitive processes to think about how to effextikesy
their ideas and representations.

In this process, they provided a glimpse into their meaning making and learningsproce
as they selected, transformed, transduced, and arranged modes for clear fGrFosKsess,
2010). In this way, they are demonstrating their critical computationachtéradeliberately
manipulating the aesthetics of their game, while leveraging speaifiputer science concepts
and skills to powerfully influence players’ feelings, attitudes, and beliefartbtheir topic. The
concerted attention to these details demonstrates these novice desigriesragrecognition

of sign making in the overall process of multimodal production for social change.

Representations through Images, Text, and Music.

Like Samuel, Andrew’s topic also depicted the challenges that undocumentedamtsiigr
go through in the United States. One of his explicit goals was to generatatsyrfor the
hardships they endure. One of the methods he employed to convey this was through the
combination of images, text, and music. Andrew explains,
| want to make these emotions by having the backgrounds of certain things gloomy when
the immigrant is depressed when there are too many bad choices. Some of iz text t
will be included is thoughts of suicide or a sceiene where he commits suicide. Maybe

playing sad music in the suicidal part will make the player feel sad.
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Andrew’s mix of images, text, and music to create a particularly uncertdidepressing

moment is evident in the scene immediately after the player chooses to fonyp gett
education, despite a previous scene when the protagonist thinks to himself, “I nevgobdd a
education back in Mexico. And i heard that it is important to have an education in America.”
Once the player selects “n” for no education, an eerily muted, melodic sound comeson. |
reminiscent of the introduction to a particularly scary moment in a film. Astigedevelops,

the faint sound of traditional female church hymn-like voices creep in fromdtaande. Once

the selection is made, you are immediately transported to the front door otasiiute story
house. The facial expression on the main character has changed. Instead of theglokight ey
smiling expression in the previous scene, the protagonist has a concerned expressitacen hi
His eyebrows are furrowed and the smile has transformed into a downward gresstan. He
thinks, “I dont need an education to make it in this country. | wonder if my cousin is home?”
After entering the home and conversing with your cousin briefly, he suggdsysuhay

looking for work at Home Depot. The character leaves the home and decides what to do next.
Figure 5.15 shows a screenshot of the protagonist deliberating on the front porch oféhe hom
As this is happening, the music grows louder. Forty seconds into the music, drumbeats and
single note piano playing enter into melody.

Figure 5.15 Decision-making scene from struggles of an undocumented immigrant project.
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My cousin said to

go to home depot

- to look for a job
but it may also be -
dangerous. 5

If you choose to work, you are transported to a Home Depot parking lot. You wait thege until
security guard approaches you and begins to question your status. If you chose ngtyowor
are transported to a street and you begin to question your whole purpose in coming ttethe Uni
States. At approximately one minute into the music, a male singer’s voicedseaadible.

The song is called, Resistanmgthe band Muse. The first verse of the song is as follows:

Is our secret safe tonight?

And are we out of sight?

Will our world come tumbling down?

Will they find our hiding place?

Is this our last embrace?

Or will the world stop caving in?
As the lyrics seem to suggest, the singer projects a self-refleataven @dut sound for each word
of every line. Andrew’s selection of this song matches the mood and feelingchibetbs At a
critical juncture for the protagonist in the game, Andrew wanted to intehsifg feelings with
lyrics and musicality that matched the feelings an undocumented imnigagrfeel. Wrestling
between seeking work at Home Depot and risk getting caught by Immigrdimalefthe

audience is left with this rhetorical question: “My cousin said to go to Home Defuuik for a
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job but it may also be dangerous.” This scene encapsulates a balance betwden text
expression of doubt on the face of the protagonist in the game, and the melody and lyrics in
Resistance. Andrew is able to create a multimodal artifact that weaetsdoseveral layers of
rich modalities to synthesize a powerful message. Andrew showcases tys@bililize
various computer science concepts and techniques to produce a multimodal game with the
purpose of creating change in others.

These examples reveal how creating multimodal artifacts compelghiicto engage in
a purposeful and mindful sign-making process. Similar to the production of anveffiexti, it
places demand on the author to clearly identify the following: What is the mésgageto
convey? Who is the audience? How do | position them to empathize with my viewpoint? What

signs will I use and how will I use them to influence them towards my poineafi

Limitations or an aspect of Critical Computational Literacy

Although a significant part of Critical Computational Literacy is focusethe thought
process involved in formulating problems and their solutions in a form that leverages@omput
science concepts and skills, this framework also encourages one to questiug, @iid
interrupt dominant practices and ideologies. It is with the critical plyalsat pushes back
againsttechnophilathe unyielding belief that technology can single-handedly improve life and
combat social ills. Even within this relatively brief curriculum project, stigdeffiéred critiques
and limitations to this tool. They recognized the difficulty in replicatime complex social
realities of their worlds in the restricted and simplified abstractibtise Scratch language.
Some explicitly argued against the ability of these tools to genuinelyténifi@nge. Struggling
to convey specific feelings and/or emotions in the games that an audience cotikhegpe

Dennis noted:
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When you play a game, you don't feel like you're in a war or something like that, caus
you're not really there. The feeling like, “Oh, my gosh. They might actéliye, you
know.” It's just a game... You survive anyway... Even with my game, the decitions,
was scared sometimes and | tried to put that in there but you know, not everybody is
gonna feel the same way.
As a game consumer, Dennis makes a clear demarcation between the ficbidchalf game
play and the actual experience. As a game designer, he attempted to conjureeiptietfe
experienced in his game, but felt incapable of replicating it in a way thas etbald
understand. Building on Dennis’ point, Esteban explored how the limitations of techmaogy
amplified by audience positionality, “Honestly, | don't believe that... you cauichlly feel in a
game, cause... how can someone in Beverly Hills, having everything that they haale... fe
something from somebody that made the game in Elmhurst?” By highlightse distinct
experiences and positions in life, Esteban points to the inability for these tedbaldiogis to
fully address the vast socioeconomic divide amongst different groups. In tesgpoi@pplying
their personal lenses and experiences to video game design, these studentsabtgag pr

critical literacy skills while addressing technological and sociopalitimitations directly.

Concluding Thoughts

Findings suggest that leveraging critical literacy while buildivggtechnical know-how
and conceptual thinking behind computational thinking offers the possibility of straimgghe
students’ literacies and thinking in both arenas. Rosaline’s experienoeesaie fusion of
these two worlds. Although only some of her ambitious plans came to fruition in Hefidiea
game project, the process of thinking, designing, and reflecting about the processishow

awareness and engagement with Critical Computational Literacy.ré&itedta game that
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demonstrated the numerous obstacles her aunt faced in developing a healthy aatlyphysic
active lifestyle in the face of family financial hardships and the sommmenic realities of living
in a high crime neighborhood. In her final reflection, she describes her oxpeiience with
the project.
What | learned on computer programming from designing my game is thatye to
patins and imagination to see what you want. It might get complicated but youlooul
anything in their you just have to keep on trying and trying to figure out a betteore
effective way to do everything. | now knew how to create a game even thouggdliy's
simple but you have to go step by step. Later on | might get better and creatarspme
better or more fancy. The most difficult part for me was putting the sackgroand
and for them not to start at the same time | had to change mores so they could work.
What | enjoyed most about it was the final thing | felt like if | had coeatgame even
though it's small and reflecting something about me about my family.
Rosaline expresses her recognition that computer programming and game elgsiges myriad
complex steps, persistence, and resourcefulness. In her explanation, she hgghligyials
aspects of computational thinking: efficiency (“trying to figure out a bettenore effective way
to do everything”), conditionals (“same background and not to start at the same &inak”)
sequencing (“you have to go step by step”). Though not entirely familiar witbdheical
computer science vocabulary, she speaks fluently about the concepts behind foundasmtsl a
of computer programming.
She also highlights the importance of imagination to computer science because tone mus
visualize or dream about how one would like their game to play, look, sound, move, etc. The

characteristics of persistence, patience, and resourcefulnesiscaitecal aspects of
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troubleshooting and debugging. Though she qualifies her sense of satisfactiating ¢the
game with the statement, “even thought it’s really simply,” this speaks ta her new
awareness of the complexity of game design and programming than an admanishiner
program.

Rosaline’s computational thinking is complemented by her critical literdey.through
a desire to initiate social change in others that she developed her computhiniad. As
Rosaline described, “The emotions | want people to feel are good and accomlished f
themselves. | want them to have a high self-esteem about themselves and to be and fee
accomplished.” In a mere three weeks, this self-admitted gaming novigaettand produced
a video game that gives voice and a platform to a complex issue close to her andifer fa

Critical literacy engages students to question, challenge, and interrupt théaibkequi
conditions in their communities while computational thinking provides the skills tesatioe
culture of power and the concepts to re-imagine the discipline. Combined togetheffehe
students critical computational literacy, the physical and ideologiokd to dream, transform,

and give voice to the lives for marginalized peoples and their communities.
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CHAPTER 6

Conclusion

With enlarged pupils and bloodshot watery eyes, | flick on the light switch. Theitjajor
white female audience gingerly wipes away lingering tears fromchegks. | have just
finished playing a digital storytelling project describing one of aryner high school student’s
step mom’s journey to the United States. This is the ninth time | have presemédnsof
this topic to teachers, administrators, researchers, or preservice camdiQatnearly every
occasion, at least a third of the audience is moved to tears. The power of theveadadlti
creations to communicate is undeniable.

From conference presentations to professional development workshops, | have adwocated f
the use of these multimodal tools as a means to develop the multiliteracies of ygquth. M
argument has remained steadfast throughout these sessions, “Look at what utbahcalat
can do! They have untapped skills and abilities we are not leveraging!” Responsesiflience
members have been equally warm in return. “You can really tell they thought abowut how t

communicate this to us.” or “The right mixture of images, narration, and music dsrcreated
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a powerful message.” What these teachers have intuitively recogsitteduntapped power of
young people to effectively and powerfully communicate a message through odlalkitexts.
Beyond the attractiveness of these products are the learning probaesses to their creation.
As a hectic, urban secondary teacher, | had little time to reflect ddeply the power of this
work, but as an educational researcher, | learned first hand the cognitinegbated promise of
these multimodal texts.

Since 2005, when my colleague and | first began introducing this tool to our students, digital
storytelling and other student-produced multimodal work have exploded in the Engljshdan
arts classroom. This came at a time when usage rates of various digitaldges have grown
exponentially. In 1998, when [ first began working with materially unprivileged nustalents
of color, only a handful owned a cell phone and even fewer possessed an Internet-enabled
computer at home. In 2011, 77% of 12-17 year olds have cell phones (Lenhart, 2012) and in
2010, 76% of Americans own a computer (Smith, 2010). Despite the seemingly ubiquitous
nature of these technological devices and the willingness of some educators tbexaptd
their classrooms, as researchers and educators, we must move past thes*seixihese
multimodal artifacts and seriously investigate the learning that isvegdah producing these
products, how we are preparing students for their future, and the affordance trepeotade
over traditional text. Answers to these questions were found in the findings of gaisctes

In addition to better understanding the learning that’s involved in the production of these
multimodal communication artifacts, we must collectively investigate, auttstudents, the
generally accepted notion that these tools are benefiting society and peapladas,
particularly those who have been historically marginalized by dominant groupss Weithi we

must ask, “What are the technological tools being created, and by whom? And for Wham?
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benefits from these technological innovations? How are these technologisahaplng people
and our society? Why are the voices of females, Blacks, and Latinas/os altkerdreation of
these tools?”

Despite technophiles’ push to see to these innovations as the putty to patch the myriad
cracks and gaping holes in our dysfunctional public education system, we mus$tdeapast
technological advancements and its subsequent research that technolsgif,by ot a
panacea to the inequities that persists in society and too often simplyifggdsmehe schooling
system (Darder, 1991; Tyack & Cuban, 1995). Without adequate funding for matenatess
and more importantly, conscientious efforts to train teachers on the effectigbtasknologies
to complement strong pedagogical practices and curriculum, much of these naiaerm#orts
will simply be reduced to glorified textbooks. With that said, the possibiliteesradeniable, if
we are able to successfully leverage the wealth of these technologies) steenigthen student
engagement, intrinsic motivation, and customized learning opportunities (Colkiadv&rson,
2009). If the Common Core State Standards Initiative ("Common Core State Standards
Initiative: Preparing American's students for college & car&@®7]'1) and the Partnership for'21
Century Skills ("Framework for 21st Century Learning," 2011) are an indicator bfttire
direction of schooling, the shift from content specific standards to more robustaofiekills
and content-oriented approaches are well underway. Instead of simphyg @hyrote
memorization of standards and learning discipline-specific content and $lahsearly
indicators suggest that future students must engage in real critical thinklagcskihtive
problem-solving processes, team work, and being able to effectively communioatead
ways (Collins & Halverson, 2009). The serious video game project described in thrshese

study targets all of these future workplace skills and recognizes the fluidtardisciplinary
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approaches seen in critical computational literacy.

As Delpit (1986, 1995) first outlined twenty-five years ago, these procesdeutie
approaches to teaching and learning are fundamental, but we must not leave thdeaghiog
of skills as an after thought, particularly when preparing materially ungyedieurban students
of color. Students must be able to learn and build the concrete academic skilltusillasthe
social, economic, and political currency in schools and society, while developingpmdtieg
on their critical processes and conceptual approaches to learning. Withousiaddreth,
technological innovations in schooling will simply exacerbate the current opagriams that
continue to persist.

In the Computer Science discipline, with some of the fastest rates of grovttieandst
hard-to-fulfill employment openings, current percentages of bacheloealeggipients among
women (11.3%) and underrepresented minorities (Blacks, 3.4% and Latinos, 5.8%) continue to
lag behind white males (Zweben, 2010). To effectively address the underrepi@serhthese
populations in this field, the development of'ZEntury skills, computational thinking, and
critical consciousness must be effectively woven into the foundational Compuwdgrcé&courses
and other disciplines in urban secondary schools. This can be done by using the critical
computational literacy framework.

Despite commonly held beliefs that certain populations are incapable of leagtirg hi
level computational thinking processes (Margolis, 2008), findings from this rassady
demonstrate that materially unprivileged, Latino/a secondary studentaoamilgh-level
computational concependuse these tools to interrupt, challenge, and change the dominant and
deficit-oriented narratives that currently exist about them and their conynumimany ways,

they are challenging these prevailing ideologies by changingdheitself. Students are re-

154



conceptualizing these tools; who is using them, how they are used, and for what putbege(s)
being used.

The True Life Remixed project demonstrated that students are developinghthieak
know-how of computational thinking, as well as re-envisioning how these tools can be used.
Instead of considering video games solely as the engines of entertainmerdfamdgking,
students are recognizing the potential of these technologies as tools oftirgelteal justice,
and interrupters of dominant narratives. They are seeing themselvestasihealgers and
innovators with empowered voices to transform others.

As Audre Lorde rationalized nearly three decades ago by arguing aghitesteminists’
use of the same patriarchal frameworks to analyze their oppression, aitnméehow to take
our differences and make them strengths. For the master's tools will reaantle the master's
house” (Lorde, 2003). In the same way she argued that “genuine social chandefatadcur
with the same tools of oppression, | am arguing that these technological tools cansteat
re-engineered to create the realities we want to see for our children aswhouaunities. In
order to do this, we must re-envision and repurpose how these tools can be used imcfitical a
computational ways for the benefit of our community. As teachers and reseavahiean take
the omnipresent nature of these devices and use it for making critical tnaatséors in the lives
of marginalized and dispossessed youth. Students showed this propensity to take aypersonall
meaningful sociocultural message and transform it through computational conceptiute@
powerful multimodal, serious video game. To do this, students were explicitly taught
critically examine these tools; how they are currently used, for what mf{g)oand how they

can re-conceptualize and repurpose them for real, transformative change.
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The implications for this are wide reaching and profound. Critical computatitarakcly
provides historically and contemporarily marginalized students (felreti@o/a, Black) access
to traditional computer science concepts and skills, while concurrently dengetbpir critical
literacies. Critical computational literacy offers the abilityntiegrate two seemingly divergent
fields. By using these new media tools, students are developing a more expansive and
sophisticated way to communicate their ideas. This has significant pogsl§ditithe English
Language Arts, where most K-12 state standards still relegate studerdsies to over-
indulgence of traditional means of reading and writing of text. In an ever-evalvituge that
increasingly places more significance on visual, auditory, and textonllisthrough multimodal
media on computers and mobile devices, schools are doing a disservice to our youth by not
educating them to critically “read” these messages in media, and in taméedfective
producers of these tools of communication. This is an exigent call to action torpakeys,
state superintendents, boards of education, parents, and teachers to recogmuedur li
antiquated, and myopic English Language Arts standards that does little to leespsgel, and
develop the varied and complex communication repertoires of our youth. Sociolinguistic
research has begun to explore the fluid, expansive, and dexterous nature of urban youth of
colors’ repertoires of linguistic practices (Orellana, Lee, &tMar, 2010), but what about
verbal and non-verbal, multimodal forms of digital communication?

With the rapid expansion of new technological tools, the production of these multimodal
artifacts have also been under-theorized and under-researched. As chapimmbnstrated,
students engage in deep, reflective processes in the production of these tools. Asvanyone
has created a film can attest, the process of selecting, cutting, maingfomixing, and adding

involved in the editing process requires one to consistently and conscientiously wialende
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to strengthen the message of the film. The process of designing and building\sdaous
games incorporate these aspects of filmmaking in addition to the problem-soidng
strategizing of computer science concepts of sequencing, parallel prgcéssation,
conditionals, and etc. The cognitive processes involved in this necessitates onggemized,
detail-oriented, and think systematically, mathematically, and sequgnfidlese computational
functions merge with such traditional language arts elements in writirgysisagion (soliciting
emotion), purpose, and audience.

For teachers who already use these multimodal artifacts, this brings intowés
assessing and evaluating this work. As my description of analyzing studdetsgame
projects illustrated, examining these multi-layered, interactive te@sything but
straightforward. In order to fully capture, understand, and recognize tbesatances of their
final products, one must enter into a recursive process of examining the varisubgtavent
into producing the video game, as well as systematically disaggregativayitnes layers of the
final product. This requires diligence and a close and careful analyseslehthing and
thinking involved in the design and building of their final project. The breaking down of the
various modes in conjunction with their reflections during the design process helgeito bet
understand students’ metacognitive processes in selecting pieces thataovaldistheir overall
message. This allows the teacher and researcher to better understand satideatse, goals,
purposes, and thinking involved in the creation of their games, instead of simply foeimg th
conceptions on students’ work. This process-oriented approach of assessmentsitilbeyat
agency in articulating their learning, as opposed to our standard outcome-oriehtaticva
rubrics. This changes the focus from “standardizing” students’ multiliterézig@ppreciating,

fostering, and strengthening different forms of communication. Though time caomgguhis
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process offers the possibility of professionalizing the role of the teackis essearch expert of
student learning. By doing this, it blurs the line between teacher and researcher

Furthermore, this work builds on previous research on the value of portfolio assessments.
By favoring student learning and growth-over-time through student sedttieths and explicit
articulations of their thinking process, students develop meta-cognition and ageanysttveir
own learning. Instead of assessments and evaluations coming from the insttudents now
become accountable to themselves and thus, take greater ownership over theirmgded
growth.

Equally important to understanding the affordances of these multimodaltaréifac
learning how teachers can create spaces and structures that foster lyerssarahgful work
that builds on students’ capacities for critical literacy, computational tignkind academic
success. As it currently stands, many policies at the local, state, aral fedelrare directly
attacking the very sanctities of this type of curriculum. If the Arizooasd Bill 2281,
popularly known as the “Ethnic Studies Ban,” is any indication, then there is littlefdropese
outside of the purview of white, monolingual, middle-class America. However, if vee, as
nation genuinely desire to embrace an ever-expanding pluralistic socetyyst re-examine
the ideologies, curriculum, pedagogy, and policies in our public education systertithately
decides our country’s future.

We do not have to look much further than the recent pedagogical movements in our past to
serve as a barometer on eradicating the opportunity gap. Since the deficit agpobache
curriculum and instruction in the 1960s and earlier, teachers and educational leageiswad
materially unprivileged students of color as those without the appropriateniegidi dominant

language, literacy, and cultural practices necessary to achieig @0dr2). Without these,
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proponents argue, these children will be forever lost in a quagmire of hopelesghdeszair.
Moving away from this deficit view, difference pedagogies sought to emghszinique but
different practices these students came into the classroom with. Unfotuitatehtinued to
delegitimize the various languages, literacies, and cultural prantioesitized student’s use.
Not until the resource pedagogies of the 1970s and 1980s did educators begin to value the
richness and wealth non-dominant groups bring (Paris, 2012). By recognizing, valuing, and
building on these students’ practices along with dominant schooling discoursesepfmitd|e-
class cultural norms demanded by schools and other institutions, can we finadlyobeg
genuinely address the issue of the opportunity gap.

It is with this lens that | argue a re-conceptualizing of what Ladsdmdgllaid out in
her germinal work seventeen years ago. We must re-examine what theteodtgally
relevant pedagogy (CRP) actually means and how it looks for students todayPalis’ (2012)
redefinition of CRP to a culturally sustaining pedagogy, we need to continuei# faster, and
help flourish the tenets from the past. In order to do this, we must continue to build on the work
of Au & Jordan (1981), Moll, Amanti, Neff, & Gonzalez (1992), Villegas & Lu@0@), but
not become overly deterministic and myopic to more expansive notions in the fluidityusécul
and its practices. It is from this lens that we must continue to construct neswesrof the
intersectionalities of myriad youth practices, cultures, and norms. In oulimgukl and
multiethnic classrooms, we need to learn to leverage the widespread use obtgchrole
being conscious of historic, communal traditions and practices.

For this work to have the personal meaning, relevance, and impact that willtematida
engage students, CRP cannot become another pre-packaged, scripted, brought-to-scale

curriculum that views minoritized students’ cultures as fixed commodities. ngséliom my
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research demonstrate that in order to effectively facilitate culturgbet@mcy and critical
consciousness, curriculum and pedagogy must be locally based and historicizedgeatés
meaning for students. The work of Gonzales & Moll (1994) showed us the promise of
curriculum that incorporates the “historically accumulated and cultutelgloped bodies of
knowledge and skills essential for household and individual functioning and well-being” (p.
133). By building on this, students’ critical consciousness thrived in producing work that gave
voice to their experience and their community, while developing agency &ierchange

through the dissemination of their serious video games.

This point was particularly salient in reflecting upon my presuppositionsrasred the
research site. With a decade of experience working and living in urban schootsrandraties
in California, | erred in assuming similar sociocultural and ecologicalipeacind ideologies
among the students. Demographics alone showed that the research school mirroredntsy stude
in Oakland (high rates of free-reduced lunch, majority Latino population), but inpditignto
apply similar pedagogical strategies to these students, their reaggomguite dissimilar. In
order to genuinely apply culturally relevant pedagogical practicestigdty, | had to first
research and learn more about these students, their community, and their history. | soon
discovered that unlike the mostly Mexican youth | had previously worked with in ii2ak&w
if any of these students were undocumented or first-generation immighaustiighlighting the
importance of recognizing the breadth of variation amongst communities (Rogoff, 3be
same time, there were deep cultural structures and processes thatddoetwesen these groups
(Boykin, 1994). Like Lee’s (2002) argument that points to the heterogeneity wiéhin t
community of people of African descent living in the U.S., variations abound based on

immigration history, generational cohorts, region, gender, and socioecoratug sThe same
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point can be made for these communities of students of Mexican descent livingonnizali
While recognizing this, we also need to pay attention to differences in ge@gagrations in
language use, hobbies, and interests among these youth. What my experiesnce affgther
explicit empirical study that reinforces the notion that educators must bezaogof both the
cultural processes and practices that occur with regularity in cultural cotreauwnihile
recognizing the tremendous variation as people participate in myriad, wigtises
overlapping, occasionally complementary, and sometimes conflicting comrpuadtyces
(Rogoff, 1995). This highlights the need for culturally relevant pedagogy that aelgqua
support these unique and multiple practices and processes of our students.

This work has major implications for the advancement of academic skillsupety in
Computer Science. In a discipline that has been traditionally unwelcoming, devad of
occasionally hostile to female, Latino/a, and Black students, the use of cyltaledant
pedagogical strategies has the potential to fundamentally transformehaf fature computer
scientists. In addition to constructing a pipeline for these underrepresenteatipoguthe
additional layer of critical literacy enables these young people to seevtrkl with a
sociocultural awareness that allows them to dream of new possibilitiedesth technological
tools. Only then can they begin to take hold of these tools and “remaster” themrfor the
purposes. Their presence, experiences, critical consciousness, and voice futwieles
generations a vision of a society where technological tools are not limieedertainment and
profit-generation, but pathways to raise awareness, challenge ideotglas)prove the

inequalities that continue to persist in society.
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APPENDIX A

Designing your True Life Remixed Video Game

1. What is the message/purposgu want to teach others when they play your game?

2. Who is your target audience for this game? Who do yowant to play your game? Why?

3. What do you want the player to feel? How do you wanthem to react when they play your game?

4. What rules (constraints) will the player have in the gameThese rules should support the emotional

response you get

from the player.

5. What types of backgrounds will you needDraw them out. More space in the back if you like.

6. What types of spr

ites will you need2nclude moving objects & text, chara

cters, etc.
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7. Design your game on the back of this page. What witleople do in the game? How will it look like?
Feel free to use images, objects, arrows, etc.

APPENDIX B
Video Game Design Template

Introductory Story.

* What images and text will you show to set your mood for your “game”?
* You do NOT have to use all of the boxes.
* This is a guide.
Title Screen
Game name
Your first name
or nom de
plume (pen
name)

Background Info

Instructions
Explain why you Give directions
chose this topic/ on how to play
why is it

your game.
important. Can
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use images.

Game Design.
* What type of game is it?
* Draw out how game will be played...

APPENDIX C

Final Reflection for True Life Remixed Project

Now that you have finished your project, please spend the next 25-30 minl#etsngf
about what you have learned, experienced, and gained from this work.
* Please answer each of the following questions in your reflection.
* This should be a minimum of two pages on regular lined paper or you can type it on one
and a half full pages.
* Remember that this is your final opportunity to convince us of your learning and can
influence your overall grade for the project.

Introductory story
1. Explain how each of the different parts (background scenes, spriteactions,
dialogue, etc.) of your introductory story supports the message of the game.
e.g.) | chose the image of the girl looking behind her because | want the audience
to feel nervous and scared. This way the person playing will begin to know what it
might feel like to be an undocumented immigrant.

Video game
2. Explain how the different parts (background scenes, sprites, actiondialogue,

decision-making, outcomes) of your video game support the message of the game.
e.g.) The first decision asks the player to decide whether to help the family by
getting a job after school. | showed what was going on in the head of the
character (could help family with rent and bills and parents would respect you
more, but it could affect your grades and playing Basketball since you'll have less
time for extracurricular activities). Both outcomes are somewhat negative
because | want people to know that it's not easy being a teenager. | want people
to learn that being a teenager is not as easy as it seems.

Knowledge of Yourself
3. After journaling, sharing, planning, designing and creating your video game, what
new thoughts have you had about yourself in relation to your message/topic?
a. What about the decisions you have made in the past and present?
b. What new thoughts and/or hopes do you have for your future?

Dissemination
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4. What do you hope people will learn about you when they play your video game?
a. Do you think it may change people’s views on your topic?
b. After doing this project, do you feel that you have the power to change people’s

minds from something you created?

Problem-Solving
5. When you came across a problem in Scratch (glitches, broadcasts not working

properly, etc.) What did you do?
a. Name all the different ways you tried to solve problem(s) and explain it step by
step.
b. If this problem solving strategy did not work, what else did you try?
c. Which one(s) was the most effective? Why?

Reflection
6. What did you learn about computer programming from designing your own game?

a. What was most difficult for you?
b. What did you enjoy most about it?

7. What suggestions do you have for Mr. Perez and Mr. Lee when we do this project
again next time?
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APPENDIX D

Small Group Interview Question Prompts

In class announcement...
* We have been learning so much from the small group discussions, we wanted to capture

everyone's learning on video.

* So today, during class, we will call 4 ppl at a time to come talk about their exqeedéthe

project in the library.

* There are no right/wrong answers, just talk about what you learned

Logistics (5)
* Don't look at the camera
* Remember that this is a conversation, so you can jump right in after someone
talks, don’t need to raise your hand or wait till | call on you.
* Just talk to me or each other
* Just talk like normal, don't feel the need to use certain vocabulary words or be
hella proper

* This video clip will mainly be for just me, but | may use a part of a clip at a
conference and/or a workshop for people that work in education
o If I decide to use a clip of it, I'll definitely let you know beforehand
o This video is part of my research, so thank you again for helping me with my
work

* Try to be as honest as you can be

* You can say anything you want but just remember that anytime you say
something that might put you in danger, we (as teachers and mandatory reporters)
are required to report it, otherwise your confidentiality is safe.

* Do you have any questions before we get started?

* I'm going to go through a lot of the questions | asked in the Final Reflection and
the surveys but we’ll go further in-depth

0 So please use examples from your game to explain...

Videotape Interview Questions (20)

166



8.

9.

First, can you say your name and what grade you're in
Tell me about some of the things you've learned during this project?

What were some interesting things you learned in the first part of this unitgdioe
critical literacy section)?
a. Has any of our class activities (videos, discussions, readings, writeaipsuy
to look at things from different perspectives? The motives/hidden messages?
i. Egypt’s revolution — using Facebook, Youtube, Twitter
ii. Advertising industry — product placement, Seventeen/50 cent, Children’s
commercials, Nike, Sweatshops
iii. Analyzing Lupe Fiasco’s Words | Never Said — critical literacy
iv. Stereotypes of South Gate, Watts - Sociocultural and Sociohistorical
Explanations of Watts, Bloods & Crips video
v. Racial & Gender stereotyping in video games
vi. Creating Games for Change — Ayiti, Iced, Free Rice, Pokemon, Wildfire

How did any of those lessons influence the topic you chose for your game?

Do you feel like you try to understand the sociocultural/sociohistorical fatttat
influences things?

Honestly, have you thought differently about yourself, others, you community, or the
media?

Do you feel like you have changed how you view your past/current situation?
Do you think you have the power to change people’s views on different topics? How?

What have you learned about programming?

10.What was patrticularly challenging in the project?

Thank you!
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APPENDIX E

Scratch Programming Concepts v.14

SPECIFIC PROGRAMMING CONCEPTS

Concept

Explanation

Example

To create a program in Scratch, you
nead to think systematically about
the order of steps.

wids Elo=s o = B w B

pivy pemnd Tevivr | matl doess

iteration (looping)

forever and repeat can be used
for itevation (repeating a series of
instructions)

pilay cirueTs m Frer m heEats
..... wir [ED) svems

conditonal statements

if and ¥f-else check for a conditon.

variables

The variable blocks allow you to
create variables and use them in a
program. The variables can store
rmumbers or strings. Scratch supports
both global and object-spedfic
variables.

lists (arrays)

The list blocks allow for storing

and accessing a list of numbers and
strings. This kind of data structure
can be considered a “dynamic array.”
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Concept

Explanation

Exarmple

event handling when key pressed and when . —
sprite clicked are examples of event | L. ®
handling - responding to events paint in direction EIE3
triggered by the user or another part
of the program.
threads Launching two stacks at the same -
{parallel execution) time creates two independent when  cicked
threads that execute in parallel. alide [E} sece
coordination and broadcast and when I receive can | For example, Sprite] sends the message
synchronization coordinate the actions of multiple B
sprites. Using broadcast and wait | e 20
allows synchronization. vt | == _|
This script in Sprite2 is triggered when
keyboard input ask and wait prompts users to type.
answer stores the keyboard input.
random numbers pick random selects random
integers within a given range.
boolean logic and, or, not are examples of boolean -~
I.ﬂgic.. toaiching calid
dynamic interaction mouse_x, mouse_y, and loudness
can be used as dynamic input for
real-time interaction
user interface design You can design interactive user :
wrhas Spriftul dicked
interfaces in Scratch — for example, | s ——
using clickable sprites to create iy drum
buttons. i

PROGRAMMING CONCEPTS NOT CURRENTLY INTRODUCED IN SCRATCH:

= procedures and functions
» parameter passing and

return values

s FeC1rsion

« defining classes of objects
« inheritance
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« exception handling
« file input/output



Frequency chart of student demonstrated CS concepts

APPENDIX F

To create a program in
Scratch, you need to
think systematically
about the order of steps. [33/33 (100%:) [Numerous
31/33 (94%) 11 & B 2 2 &
31/33 (94%) B 13 13 4 4 B
31/33 [94%) B 12 10 4 4 B
29/33 [B8%) 7 5] 5 1 13 9
14/14 = 16/36=4 |35/54=8
33/33 (100%) |16/35=51 |28 2B/75=103 |24/23 = 472 9
Dynamic mouse_x, mouse_y, and
interaction loudness B33 (18%) 3 - play sound
ask and wait and/for
keyboard input answer MiA - Did not teach i) i] i] i i)
deslgn Interactive user
interaces - clickable
sprites to create buttons |N/A - Did not teach 0 0 0 0
random numbers pick random M/A - Did not teach
boolean logic and, ar, not MiA - Did not teach
varlables MiA - Did not teach
lists (arrays) MiA - Did not teach
Total 289 173 492 131 172 350
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