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ABSTRACT 

More rhetorical skills are now required to navigate critically and productively in 

technological spaces; that means that one must possess a specific type of literacy, called 

technology competence, which enables one to understand the evolution of technology, the nature 

and design of technology, and its rhetorical effects on people and society. Initially envisioned as 

a multi-case study across school districts, this project changed to a single case study pilot project 

because the COVID-19 pandemic restricted access to classrooms in multiple school districts for 

observations, thus significantly reducing the sample size in the data set. Through a mixed 

methods case study of an introductory course in a majority-minority urban high school, this 

dissertation explored how students’ acquisition of technology competence was supported by the 

technology curricula offered in high schools and how the rhetoric in this technological space, the 

introductory course, affected students’ abilities to acquire technological competence that would 

enable them to extend their knowledge beyond access, to actively producing technology. Data 

collection included publicly available curricula and syllabi from local school districts, the state’s 

information technology curriculum, surveys from teachers and students, classroom observations, 

samples of lesson plans, student work, and interviews with teachers and students. The computer 

science pathways in the curriculum, spaces in which students could acquire technology literacy 

and develop technology competence, were severely restricted due to geography and local school 

zones, the level and quality of the computer science curriculum offered by the school and 

district, staffing and master scheduling, and teacher effectiveness. These findings indicated a 

need for a more standardized curriculum and instructional units for one introductory class that 

feeds multiple information technology pathways or specialized introductory classes for each 

separate pathway. To promote equity in access to the curriculum for all students, districts and 



 

 

schools should prioritize the state’s computer science curriculum in staffing, scheduling, and 

funding, to ensure that students in all zoned schools in the district have access to more of the 

computer science courses in the state’s curriculum. 
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PREFACE 

Dear Reader,  

 This dissertation is a culmination of the coursework at Georgia State University to 

fulfill the requirements for the candidacy to a Doctor of Philosophy in English. The purpose of 

the study was to explore how students’ acquisition of technology competence is supported by the 

technology curricula offered in high schools in Georgia and how students can move from being 

users to being producers of technology. The investigation was performed through a review of 

publicly available documents, interviews, surveys, classroom observations, and instructional 

materials, and recommendations are based on the findings. This report is intended for academic 

purposes only, so thank you for reading it carefully and responsibly. I would like to thank my 

Committee Chair, Dr. George Pullman, for his guidance through this project. Additionally, I 

would like to express my gratitude to my colleagues in my school district, who were pivotal in 

assisting me with this research project.  

Sincerely, 

Bernadette Mc Adam 

Georgia State University.
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1 INTRODUCTION  

Like rhetoric, the more we try to define literacy, the more elusive the definition gets. 

Barton (2007) argued that literacy is best understood as a set of “practices situated in broader 

social relations… [and as] a symbolic system used both for communicating and for representing 

the world to ourselves” (p. 7). In defining literacy, Barton (2007) used the term “to cover new, 

broader views of reading and writing” as the definition of the term was “being extended in 

another way to mean competent and knowledgeable in specialized areas, as is the case with 

computer literacy” (p. 19). Barton (2007) supplemented his definition of literacy with that of 

Scribner and Cole, who defined literacy as “a set of socially organized practices which make use 

of a symbol system and a technology for producing and disseminating it” (p. 24). Scribner and 

Cole also argued that literacy requires one to “not simply [know] how to read and write a 

particular script, but [also to apply] knowledge for specific purposes in specific contexts of use” 

(Barton, 2007, p. 25), such as the technology space, an area of interest in this study. As far back 

as the Enlightenment, literacy involved more than just reading and writing and required a 

consensus on communication symbols. John Locke believed that we could access the knowledge 

of the real world only if we understood the processes by which we came to this knowledge; 

through common use of words and symbols, what he called civil use, that regulate the 

conversation or the interactions (as cited in Herzberg & Bizzel, 2001). For there to be common 

use of words or symbols, John Locke stated that since “words have no signification, [common 

use] must be learned and retained, by those who would exchange thoughts, and hold intelligible 

discourse with others, in any language (as cited in Herzberg & Bizzel, 2001, p. 818). Like Locke, 

David Hume argued that genuine knowledge could only come from “sense impressions and our 

mental operations upon them” (as cited in Herzberg & Bizzel, 2001, p. 828). In addressing taste, 
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David Hume pointed out that “there are certain terms in every language…and all men, who use 

the same tongue, must agree in their application of [these terms],” and any disagreement is 

quickly resolved with an explanation of the terms that reveal underlying agreement (as cited in 

Herzberg & Bizzel, 2001, pp. 830-831). As these definitions show, literacy is evidenced through 

communication with pre-established and common symbols and is culturally and contextually 

defined. For one, those who use the same language, or method of communication, must agree on 

their application of it, and two, they must understand the processes by which they arrive at the 

knowledge outlaid by such symbols (as cited in Herzberg & Bizzel, 2001). While there are many 

theories and approaches to literacy, those mostly contribute to a common understanding of 

reading and writing (Barton, 2007). Over the decades, literacy began to encompass much more 

than just reading and writing. There is now a literacy, a system of symbols, ‘an understanding of 

an area of knowledge,’ for contexts outside of reading and writing, which leads to subsets of 

literacy, including but not limited to computer, digital, informational, political, rhetorical, 

technology, and visual (Barton, 2007; Brannon, 2017; Cesarini, 2004; Selber, 2004; Ulmer, 

2004). More recently, the National Council for Teachers of English’s (NCTE, 2019) position 

statement on literacy outlined it as a collection of communicative and sociocultural practices 

shared among communities and that a literate person must possess and intentionally apply a wide 

range of skills, competencies, and dispositions to be literate in the 21st Century. All of these 

definitions encompass multiple layers of literacy beyond the simple ability to read and write, and 

over the years, this multilayering of literacies exponentially increased and began to require more 

rhetorical skills than before (Blevins, 2018; Burniske, 2009; Palmeri, 2012; Selber, 2004; 

Tafazoli et al., 2017).  
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2 REVIEW OF LITERATURE  

2.1 Rhetoric in Review 

A true definition of rhetoric may be hard to pin down as rhetoric, in being responsive, 

“has been used to refer to different phenomenon of human interaction at different times in 

different settings, which suggests that any given rhetoric is a function of its culture, just as its 

practitioners are” (Pullman, 2016b, “English”). Anyone studying the concept of rhetoric is bound 

to do so from their chosen perspective. Rhetoric is a function of its culture, and therefore, the 

definition changes depending on the circumstances in which it is used. Despite the myriad 

definitions, its primary purpose appears to be persuasion through language. In the fifth century 

BCE, a rhetor could be any Greek male citizen who could afford the time and cost of speaking in 

public, but amateurs eventually developed into professionals who were either paid to write or 

speak on behalf of another. While Plato’s idea of rhetoric initially focused on the pursuit of 

intellectual and philosophical thought, it eventually morphed into a technique to sway public 

opinion, then further into foundational persuasive practices with Aristotle. Since Aristotle, 

definitions of rhetoric emerged that mostly seem to fall into two categories: method and skill of 

application.  

Aristotle defined rhetoric as “an ability, in each [particular] case, to see the available 

means of persuasion” (as cited in Kennedy, 2007, p. 37). That is, in a particular circumstance, 

one must have the intuition to determine the most effective appeal, or species of pisteis, to use in 

order to persuade an audience. In essence, the speaker can persuade through character (ethos), 

emotion (pathos), or argument (logos) (Kennedy, 2007, pp. 38-39). Aristotle calls this faculty (to 

observe in any given case the available means of persuasion) an art of speech that can be 

improved with practice because art is a skill, a “reasoned capacity to make something...that is 
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capable of either being or not being” (as cited in Kennedy, 2007, p. 37). Quintilian, on the other 

hand, defined rhetoric as a “good man skilled in speaking well;” the good man being the perfect 

orator whom he aimed to teach (as cited in Herzberg & Bizzel, 2001, pp. 681, 683). According to 

Peter Ramus, Quintilian defined a good man as one who speaks well and possesses the “virtuous 

qualities of character, justice, courage, self-control, prudence…knowledge of 

philosophy…law…history…and many other attributes worthy of praise” (as cited in Herzberg & 

Bizzel, 2001, p. 683). Similar to Aristotle’s, Quintilian’s definition (and his goal) seemed to 

imply that rhetoric is an art (or skill) that can be improved upon with practice, notwithstanding 

the virtuous qualities. Others who see rhetoric as a skill use more abstract language in defining it, 

perhaps demonstrating the elusiveness of defining the term itself. George A. Kennedy stated that 

“rhetoric, in the most general sense, is the energy inherent in emotion and thought, transmitted 

through a system of signs, including language, to others to influence their decisions and actions” 

(Pullman, 2016a, “Class”). Theodorus, on the other hand, saw it as more of a chameleonic 

adornment: “an art of invention, judgment, and expression, with suitable ornament, on a scale 

which can embrace whatever is persuasive in each case on a matter involving a citizen” 

(Pullman, 2016a, “Class”). Keith Erickson simply stated that rhetoric is “Utterance designed to 

affect human behavior” (Pullman, 2016a, “Class”).  

On the other hand, methodologists, in my opinion, would include Peter Ramus. Peter 

Ramus argued that Quintilian’s definition of rhetoric is flawed in that it encompasses too many 

prerequisites: “A definition of any artist which covers more than is included in the rules of his art 

is superfluous and defective” (as cited in Herzberg & Bizzel, 2001, p. 683). Ramus stated that 

“the artist must be defined according to the rules of his art,” and in this definition, Ramus’ view 

is consistent with Aristotle’s in that art is limited to the ability of the speaker to use effectively, 
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the rules of rhetoric to persuade (as cited in Herzberg & Bizzel, 2001, p. 683). Thus rhetoric, for 

Ramus, is reduced to style and delivery, wherein the orator is “simply a person skilled in 

speaking, with good style and delivery” and no import on their moral qualities (as cited in 

Herzberg & Bizzel, 2001, p. 676). Whereas Aristotle combined the art of speech with the 

effectiveness of building an argument and persuading an audience, and Quintilian merged 

morality with effective speech, Ramus claimed that “the ability to reason was innate in normal 

humans [and that] one did not need to learn it from Aristotle or any other classical source;” 

instead, Ramus argued that “dialectical deals with reason, and grammar and rhetoric deal with 

speech” (as cited in Herzberg & Bizzel, 2001, pp. 675, 679). 

Ramus’ parsing of rhetoric into just style and delivery, to me, implies that he is a 

methodologist. After all, style and delivery use established methods in grammar and eloquence. 

For style, a writer uses specific techniques in grammatical structures, literary devices, syntax, 

tone, and diction to engender the desired effect on their audience. Delivery also depends on rules 

to influence an audience, particularly when the speaker uses intonations, gestures, movement, 

pitch, and rate of speech. In defining rhetoric as a method, Ramus is not alone in his views. Peter 

Brown called rhetoric “formalized speech…a form of self-control;” eloquence which the speaker 

employs to corral and convince the common man with a flair of superiority (Pullman, 2016a, 

“Class”). Edward Taylor Channing’s definition is “a body of rules derived from experience and 

observation” designed to make linguistic communication effective (Pullman, 2016a, “Class”). 

Another methodologist, Margaret Mullett, spoke of rhetoric as a method of dispensing common 

knowledge in a way that shapes the common good: “rhetoric enables the celebration of everyday 

reality, facilitates communication, and articulates and regulates the expression of ambition and 

the whole political process” (Pullman, 2016a, “Class”). In essence, rhetoric is formalized speech 
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written within a set of rules for the purpose of “[forcing] certain reactions from 

recalcitrant…audiences” (as cited in Herzberg & Bizzel, 2001, p. 678).  

Rhetoric involves much more than just framing sentences and embellishing speech. One 

must have an evidence-based argument arranged articulately to move the audience through the 

argument. Rhetoric requires intuition, a sense of a particular situation, and an ability to choose 

the right response and respond to the audience; rhetoric is a skill. To begin with, Aristotle’s 

definition speaks to what rhetoric can achieve, in that it is the ability to discern what speech or 

action is needed at a particular moment to engender change. Likewise, George A. Kennedy’s 

definition of rhetoric is similar to Aristotle’s; however, he omitted the importance of kairos 

which is evident in Aristotle’s definition. Kairos is evident in Theodorus’ definition of rhetoric 

as more of a chameleonic ability to adapt oneself to the situation at hand: “an art of invention, 

judgment, and expression, with suitable ornament, on a scale which can embrace whatever is 

persuasive in each case on a matter involving a citizen” (Pullman, 2016a, “Class”). It is precisely 

this idea of kairos that makes rhetoric a skill or art, for one must sense the precise moment a 

particular persuasive technique and relevant knowledge are necessary to move the audience. 

However, it is also the idea of kairos that makes rhetoric predatory and dangerous. Immanuel 

Kant described rhetoric as “the art of deluding… [that robs men’s verdict] of its freedom… [and 

is an] art of playing for one's own purpose upon the weaknesses of men [that] merits no respect 

whatever” (Pullman, 2016a, “Class”). Kant was clearly speaking about the negative effects of 

deception that a mal-intentioned speaker can have on vulnerable people. Similarly, Plato 

cautioned against the manipulative nature of rhetoric as well: “part of it will doubtless be a form 

of flattery and a shameless method of addressing the public” (Pullman, 2016a, “Class”). 
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2.1.1 Relevance to Study 

Currently, rhetoric refers to effective writing and speaking practices officially recognized 

and adopted by academicians. While many people study rhetoric to teach high school or college 

composition, others, like me, are more interested in the intellectual pursuit of understanding how 

rhetoric works to influence others, particularly as it moves into the technological arena and 

becomes even harder to define. Because rhetoric is culturally defined and responsive to its 

settings, the intent of this study was to investigate how rhetoric sways or shapes the settings of 

technology learning spaces and how students’ interactions within the setting with the content, 

technology resources provided, peers, and instructors, influence their ability to become literate in 

that learning space; in other words, learning the language and tools necessary to become 

competent in their interactions with technology, and understanding the rhetorical effects of the 

learning space as they navigate the technology curriculum at their school to develop technology 

competence, that is, knowing about the history of the technology with which one is interacting, 

understanding the purpose(s) for which the technology was designed, knowing how to decode 

and recode the intricacies of the technology, interrogating its impact both positive and negative 

on society and culture, and employing these skills to create and innovate new technology designs 

to become the architect of one’s own technology spaces. 

2.2 Spatial Rhetoric in Action 

The technology learning space is a constructed space, and like other constructed spaces 

like buildings, websites, and curriculum courses, it is naturally rhetorical in that the architects of 

said spaces shape them according to their own social understandings and limitations to affect 

human behavior or influence human decisions or actions within the constructed space. In The 

Gendered Pulpit, Roxanne Mountford (2003) argued that “spaces exercise heuristic power over 
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their inhabitants and spectators by forcing them to change both their behavior . . . and, 

sometimes, their view of themselves” (p. 25). What Mountford means is that, while visitors to 

the space experiment and discover the contents and operations of a space, they are intentionally 

restricted to the pathways made available to them by the architects of the space; hence, their 

behaviors and/or their views of themselves are generated through the prism of the rhetoric of the 

space. As such, the foundations and conventions of space, what I call the spatial rhetoric, therein 

placed by the designer of the space, automatically constrain it according to their purpose. Nedra 

Reynolds (1998) argued that  

spaces and places are socially produced through discourse and…these constructed 

spaces can then deny their connections to material reality or mask material 

conditions… (and this) social production of spaces takes place in all discourse 

arenas, wherever rhetors are "inventing" the boundaries of inquiry, the agendas of 

research, or the languages of arguments. (pp. 13-14) 

In essence, Reynolds (1998) homed in on the politics of space and the power dynamics at 

play therein, all of which are engineered into the space by the rhetors, or architects, of the space. 

To support her argument that spaces restrict full access based on the interactions and permissions 

therein, Reynolds (1998) referenced Edward Soja’s claim that “relations of power and discipline 

are inscribed into the apparently innocent spatiality of social life [and cause these spaces to] 

become filled with politics and ideology” (as cited in Reynolds, 1998, p. 12). Those politics and 

ideologies foundational to the spatial rhetoric then shape the original architecture of the arena 

and create the parameters within which the visitors to the space operate. As a result, it can be 

restrictive or even hostile if a visitor to the space breaks the conventions established within. 

Eventually, the architect or the operators within the space restrict or deny access. 
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Architects, designers, and rhetors construct spaces that operate through enclosure and 

exclusion; what is counted in and what is counted out, whether this means a division of spaces, 

or a way of regulating who or what is allowed within (Snyder & Burbules, 2002). By controlling 

the parameters of a space, either its architect or its inhabitants limit visitors’ capacity to learn and 

their ability to draw conclusions only to the knowledge to which the confines of the space expose 

them. In fact, architects build most spaces, whether as concrete as a building or as abstract as a 

web page, in this way; with parameters and permissions that dictate relations, revelations, or 

range of motion. Thus, “struggles over building or controlling ‘portals’ that shape avenues of 

access...all raise the stakes of shaping pathways of navigation” for an explicitly identified 

purpose, according to Nicholas Burbules (as cited in Snyder & Burbules, 2002, p. 76). Such 

restrictions are a part of the spatial rhetoric that limits the capacity of a visitor to the space to 

fully engage with and question not only the content they encounter but also the intended 

motivations behind the purpose of said space. Edward Soja (1989) explained that such 

restrictions have  

generative effects…not just on everyday behavior [but also on] technological 

innovation, artistic creativity, economic development, social change as well as 

environmental degradation, social polarization, widening income gaps, 

international politics, and, more specifically, the production of justice and 

injustice. (para. 5)  

When access to a space is limited, for example, as in redlined urban districts or 

segregated schools, what evolves out of these limitations are cyclical generational deficits, 

whether they be poverty or economic wealth, access to high-paying jobs, literacy, or even 

trauma. The same generational deficits occur in school classrooms wherein students’ access to an 
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equitable education can be limited by several factors that form the rhetoric of the space, such as 

district and school funding, available curriculum and certified staff, and even the quality of the 

instruction provided. Foucault (2010) rightly argued that space is fundamental in the exercise of 

power, so it is essential for students learning about technology to realize and grasp the degree to 

which the spatial rhetoric within a technological space limits their ability to challenge what they 

are learning or to understand the extent of the technology’s impact in their lives (p. 252). 

Burbules warned that these “strategies of channeling and directing navigation … have significant 

semantic implications because they shape and constrain the range of possible meanings users can 

derive from their investigations” (as cited in Snyder & Burbules, 2002, p. 76). Because 

controlled spaces can become  

[sites] of conflict, harassment, crime, crudity, and unwanted company … [some] 

users sometimes intentionally truncate their… journeys [therein,] only visit sites 

approved by authorities whom they trust [and] limit their interactions with anyone 

…they do not already know. (Snyder & Burbules, 2002, p. 76) 

Ultimately, the political and social interactions that form the rhetoric within the spaces 

transform them into abject places of revulsion, rejection, or repression resulting from a breach of 

protocol in the conduct therein; hence, engendering the need for restriction of movement or 

access within them. Rejection and repression are but the springboards for ingrained and 

systematic injustices within a space and, ultimately, a system. Edward Soja (2008) best described 

“spatial (in) justice [as] an intentional and focused emphasis on the spatial or geographical 

aspects of justice and injustice." To grasp the magnitude of the effects of such (in)justice, one 

must question the “fair and equitable distribution in the space of socially valued resources and 

the opportunities to use them," he says (Soja, 2008). One significant way of creating injustices 
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and restricting access is through the amalgamation of resources, people, and ideas. For evidence 

of the spatial injustices created through political organizations, one has only to look at the three 

most familiar forces shaping locational and spatial discrimination: class, race, and gender (Soja, 

2008). From the past to the present, authorities designed spaces explicitly to limit their access to 

specific populations. The most egregious of these examples are: 

The gerrymandering of electoral districts, the redlining of urban investments, and 

the effects of exclusionary zoning to territorial apartheid, institutionalized 

residential segregation, the imprint of colonial and/or military geographies of 

social control, and the creation of other core-periphery spatial structures of 

privilege from the local to the global scales. (Soja, 1989)  

Soja (1989) stated that this type of locational discrimination, created through the biases 

imposed on certain populations, is fundamental producing spatial injustice and creating lasting 

spatial structures of privilege and advantage. In many school districts, there are schools zoned 

within these institutionalized geographic areas affected by historic redlining and segregation that 

suffer from the lack of equitable access to resources that could permit students to economically 

escape their geographic limitations, particularly if they were offered full and complete access to 

all of the available technology curriculum, and sufficient instruction and training to develop full 

technological literacy and competence. 

2.2.1 The Shaping of Technological Spaces 

According to Selfe (1999), Getting America’s Children Ready for the Twenty-First 

Century, the Clinton-Gore administration’s official project for technological literacy proffered 

that all Americans would receive an education enriched by technology and, thus, have an equal 

opportunity to access high-paying, technology-rich jobs, and economic prosperity after 
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graduation. However, years after Selfe’s article, the belief that computers would level the 

educational playing field remained a myth, according to Selber (2004). For marginalized 

communities to benefit from technological literacy, access was not enough; those communities 

needed to become functionally, critically, and rhetorically literate users of the technology. 

Technological spaces reflect and are designed around the rhetoric of the architects: their tenets, 

values, and biases. As such, the architect of a space automatically circumscribes it according to 

their purpose through the foundations and conventions therein placed. That purpose, which 

Harvey (1990) called the “command over space, is a fundamental and all-pervasive source of 

social power in and over everyday life” and generally emanates from the culture and ideology 

established by the dominant power structure (p. 226). That is to say that “the hegemonic forces 

employ a strategy of manipulating power relationships to maintain command over space, which 

they deploy primarily from a panoptic perspective to monitor, predict and control targets and 

threats” (De Certeau, 1984, p. 35-36). The intent is to uphold the imbalance of power by 

maintaining the established order within the space through rhetoric, which includes such 

strategies as conventions and boundaries that control the space. In The Ambivalence of 

Technology, Andrew Feenberg (1990) argued that the hierarchical power structure distorted the 

very construction of technology. In essence, the purpose of constructing technology in the first 

place is “the preservation and enlargement” of this power structure, and this “goal is not served 

voluntarily by the workers” (Feenberg, 1990, “Ambivalence,” pp. 38-39). In fact, Feenberg 

(1999) said that “technical design… is one of the foundations of modern forms of social 

hegemony…[and it] is domination so deeply rooted in social life that it seems natural to those it 

dominates” (Questioning). Not only is technology “shaped in its design and development by the 

social purpose of capital,” it is also meant to “[keep] the labor force safely under control” 
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(Feenberg, 1990, “Ambivalence” p. 40). More importantly, Warschauer, Knobel, and Stone 

found that high-socioeconomic status schools built robust digital networks by investing more in 

resources, training, and staff (as cited in Dolan, 2016). Further, Hohlfeld, Ritzhaupt, Barron, and 

Kemper found that the types of software technology differed significantly between high- and 

low-socioeconomic status schools: the evidence showed that “high-SES schools had better 

access to productivity software installed on the machines within their schools,” whereas more 

drill-and-practice software was installed on the machines within the low-SES schools (as cited in 

Dolan, 2016, p. 26). Dolan (2016), in her analysis, cited a survey from Wood and Howley, which 

found that the “availability of software differed between high- and low-SES schools,…[and] the 

speed and reliability of Internet connections varied dramatically” (p. 27). So, when the State of 

Georgia, for example, passed Senate Bill 108 (2019) to ensure that all schools offer computer 

science courses by the 2024-2025 school year, that meant that districts with more resources were 

able to offer access to more of the curriculum than those with fewer resources, based on their 

geographical locations, funding provisions, and staff availability.  

In fact, the main sponsors of the bill came from mostly economically advantaged districts 

and were majority white, meaning that the design and intent of the bill was subject to the social 

and cultural rhetoric of the sponsors. Senator Martin of the 9th district hails from Gwinnett 

County, the largest school district in Georgia. When the bill was passed in 2019, Gwinnett was 

54.6% minority, and 45.4% white but had 67.1% of the population earning incomes above 

$50,000 annually and a median household income of $72,787 (Neighborhood Nexus, 2022). 

Senator Albers of the 56th district, which covers Cherokee county and parts of Fulton County, 

represents a district that is 85.1% white, with 73.1% of the population earning more than $50,000 

annually and having a median household income of $84,817 (Neighborhood Nexus, 2022). 
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Senator Miller from the 49th district, which covers Hall County, represents a district that is 

80.5% white, with 61.9% of the population earning above $50,000 annually and having a median 

household income of $63,651 (Neighborhood Nexus, 2022). Senator Stone of the 23rd serves a 

district that is 72.4% white, with 74.2% of the population earning above $50,000 annually and 

having a median household income of $82,251 (Neighborhood Nexus, 2022). Apart from 

Senator Martin of the 9th district, the only other senator representing a minority district was 

Senator Kilpatrick of the 32nd. The 32nd district has the following demographic makeup: 43.6% 

black population, 43.4% white population, and 12.9% other minorities. However, the earning 

power of this district is on par with the other districts that sponsored the bill: 64.2% of the 

population earns above $50,000 annually, with a median household income of $72,741 

(Neighborhood Nexus, 2022). In contrast, the school district wherein this study was conducted 

had a 66.7% minority population, with only 61.1% earning above $50,000 annually; the median 

household income was $65,116. It is true that compared to the 49th district of Hall County, the 

earning power and median household incomes of the district where this research occurred are 

similar, although the population makeup is the opposite. However, when comparing the 

computer science curriculum offered, the 49th district offered information technology pathways 

in seven of their nine high schools, with six high schools offering two or more pathways and six 

of the nine high schools offering the computer science pathway, which focuses on programming 

and algorithm development. In contrast, the district observed only offers the computer science 

pathway in one high school’s magnet program, which of course, restricts access to other students 

within the school and the district, and of the eleven high schools, only four others offer an 

informational technology pathway other than computer science.  
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In their article, “The Politics of the Interface: Power and Its Exercise in Electronic Contact 

Zones,” Cynthia L. Selfe and Richard J. Selfe Jr. (1995) showed that technology continues the 

"legacies of racism, sexism, and colonialism," and that its uses and applications differ 

significantly depending on the population engaging with it (p. 484). But as shown above, it is not 

the technology per se, but those who determine how, where, and for whom the technology is 

provided and why. It is in this framework of “social spaces where cultures meet, clash, and 

grapple with each other, often in contexts of highly asymmetrical relations of power” that Selfe 

and Selfe examined the boundaries in computer interfaces (p. 482). Selfe and Selfe showed that 

computer interfaces are cultural maps subtly built along political and ideological axes that 

perpetuate the legacies of colonialism, racism, sexism, and marginalization of those outside of 

the dominant groups. More specifically, teachers who use computers in the classroom often 

unknowingly contribute to the spatial rhetoric in a "larger cultural system of differential power 

that [results] in the systematic domination and marginalization of certain groups of students, 

including among them: women, non-whites, and individuals who speak languages other than 

English" (Selfe & Selfe, 1995, p. 481). While computer interfaces “naturalize the political and 

ideological interests of their authors” and thus, force users to operate within the boundaries of the 

interfaces they created, the space in which those interfaces are made available to others is also 

naturalized by the political and ideological interests of the technology supplier(s). In his critical 

text Multiliteracies for a Digital Age, Selber (2004) employed Bryan Pfaffenberger’s “typology 

of eleven regularization strategies” that “fabricate socio-technological contexts" (sic) to show 

how architects restrict technological space to marginalize certain communities for "the 

achievement of constructed political aims" (p. 101). One of Pfaffenberger’s (1992) regularization 

strategies is exclusion: “access to the technology and its social context is denied to persons who 
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fit into certain race, class, gender or achievement categories” (p. 291). Another is differential 

incorporation: “the technology is structured so that people of different social categories are 

incorporated into it in ways that reflect and attempt to reinforce their status” (Pfaffenberger, 

1992, p. 292). Yet another is compartmentalization: “access to the technology and its benefits is 

in principle open to all, but access is rigidly structured to keep some persons at arm’s length” 

(Pfaffenberger, 1992, p. 293). These are the ways in which technological spaces are shaped to 

exert a social control that limits access to full technological literacy and, thus, competence in the 

21st Century for all persons equally. 

2.3 Dwelling in Technological Spaces 

Because of these limitations within established spaces, one’s literacy is limited to what 

architects make available within the space. For example, in Pullman and Gu’s (2008) analysis of 

the changing content management systems environments, one can see a clear example of how the 

architects of a space restrict movement, literacy, and composition within said space, particularly 

with regard to technical writers, who are forced not only to change their writing practices to fit 

into a framework but also their roles, “from creator to manager of information.” Such tactics as 

building or controlling portals shape avenues of access for an explicitly identified purpose, 

channeling and constraining a user’s ability to make meaning of or within the space. Reynolds 

(2004) asserted that “we can actively work to resist and reshape these constrained spaces by 

learning to dwell in them,” which in itself, “can be an act of resistance to the dominant culture” 

(p. 141; Cesarini, 2004, pp. 10-11). Feenberg (2001) stated that when individuals “are able to 

articulate [their] interests, an opportunity opens to reconfigure the technical system” to meet their 

needs (“Democratizing,” p. 188). Feenberg (2001) asserted that “democratization must involve 

changes not only in technological design but also in the distribution of power between lay and 
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experts” (“Democratizing,” p. 193). What Feenberg (1990) called “bootstrapping from 

capitalism to socialism” is the reshaping of inherited technology to be put to new uses or 

employed to produce new technological means (“The Ambivalence,” p. 45). In learning to dwell 

in the space, we can employ ruses and tactics that help us to create a space for ourselves within 

the constraining order of the places in which we live or function. Ruses and tactics are the 

mainstays of rhetorical application, and in using them to counteract the controls, we are also 

employing spatial rhetoric. Michel De Certeau (1984) called this tactic of learning to dwell 

"production," what one "makes" or "does" with time, images, spaces, or products "imposed by a 

dominant economic order" (p. xii-xiii). This act of production is a silent, dispersed, and devious 

tactic, one of many ways of using imposed constraints, to deflect the power of the dominant 

social order (De Certeau, 1984, p. xii-xiii). Learning to dwell requires significant efforts to resist 

the constant pull of the spatial rhetoric to reshape the dimensions of the space we are creating. 

While what we know at that particular moment limits the initial construction of our space, further 

interactions and experiences add to the repertoire of our knowledge, causing us to reconsider the 

architecture of the space and reshape it based on new meanings from forces outside of our space 

(Soja, 2008). Just as the architecture and the activities of those who occupy a space shape it, so 

can the purposeful and persistent adverse actions meant to modify the structure and rebuff the 

parameters of said space, reshape it. 

Our responsibility as teachers of rhetoric and composition is now to teach our students not 

only what technology literacy is but also how to become technologically competent. Perhaps we 

have taken it for granted that everyone knows what being technologically literate means, but as 

can be seen through the many studies and multiple iterations of the definition, there is no 

consensus. And if there is no consensus, how do we know that we are accurately educating our 
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students about technology literacy and competence? The studies I reviewed have come to the 

same conclusion over and over: that simply providing hardware and software does not suffice to 

educate marginalized populations enough for them to experience any economic benefit from the 

type of access they are given. For example, in their study, Ritzhaupt et al. (2013) showed that to 

be technologically literate, students need to have “equitable access to hardware, software, the 

Internet, and technology support within schools,” to use technology more frequently and 

purposefully, and to possess information and communication technology (ICT) skills that they 

can use for their personal empowerment and betterment of their quality of life (p. 293). Yu et al. 

(2017) found that “ICT adoption behavior is moderated by the level of digital skill,” and 

populations lacking access to the frequent and purposeful usage of technology (media richness) 

“cannot properly access the benefits of ICT initiatives” (p. 200). 

Technology literacy training requires more resources, more personnel, more training, 

more connections, more commitment, more compassion, and a lot more mores. Although some 

people have access to a computer or a technological space, they are not necessarily equipped to 

navigate the technology or the space, understand its rhetorical effects on their lives, or how much 

of their access or understanding of it is controlled. These controls are so overwhelmingly 

engrained in all aspects of our spaces that we can hardly be distracted long enough from the 

novelty of the technology to notice its rhetorical effect on our lives. Dolan (2016), for example, 

cited two studies by Eamon and Thomas in her research review wherein low-income students 

were found to be “more apt than high-income students to play games than to use computers for 

academic purposes” (p. 27). Selber (2004) contended that we need to teach students rhetorical 

literacy, which is the combination of functional and critical literacies, for them to become 

“reflective producers of technology” (pp. 145, 182). However, Selber's argument for rhetorical 
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literacy was based on human-computer interactions (HCI) and interface design, which limits 

rhetorical literacy itself to the usability of the technology. I contend that we must reexamine the 

technology literacy curriculum or framework because rhetorical literacy needs to extend beyond 

usability and end-user elements, such as interfaces, into high-road knowledge transfer, which 

“occurs as a result of mindful abstraction of general principles among different events in 

different contexts and a deliberate search for connections among their structures” (Hajian, 2019, 

p. 96). High-road knowledge transfer enables a student to become technology competent: a 

technology-competent person is educated about the history of the technology with which they are 

interacting, understands the purpose for which it was designed, knows how to decode and recode 

the intricacies of the technology, interrogate its impact both positive and negative on society and 

culture, and can transfer these skills in novel environments to create and innovate new 

technology designs to become the architects of their own technology spaces.  

Understanding how social control is “embedded in a wide range of constitutive contexts 

as well as entangled in value systems” and determining how to subvert these restrictions and 

dwell within the spaces are essential steps in resisting this control (Selber, 2004, p. 22). 

Resistance is a natural inclination that willfully appears when the need for subversion arises. 

Successful resistance requires readiness that only comes from the regular practice of liberty and 

her virtues; a task that now requires explicit instruction on becoming technologically competent. 

2.4 Multilayering of Literacies 

Rhetorical skills are particularly necessary in a technological space, that is, an 

environment that operates based on existing technology, such as a website, a computer, a 

software package, and even a technology course, which requires that visitors to said space to 

know how to successfully navigate the space. Jay David Bolter looked to the definition of critical 
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literacy as defined by Myers, Hammett, and McKillop as they discussed Critical Theory and the 

Challenge of New Media: “critical literacy [is] the intentional subversion of meanings in order to 

critique the underlying ideologies and relations of power that support particular interpretations of 

a text (as cited in Hocks et al., 2005, p. 25). In essence, the ideal literate person must now be an 

authentic thinker and a careful, elaborate, and reflective analyst of information presented in 

multiple media forms and through multiple technological frameworks (Aczel, 2014; National 

Council of Teachers of English, 2019; Palmeri, 2012; Selber, 2004). To wit, not only must one 

read and write, but one must also possess skills in accessing and critically assessing information 

however and in whichever form it presents itself, particularly in technological spaces (i.e., 

computer, website, software, technology course curriculum). 

Technology literacy, a new subset of literacy necessary to navigate technological spaces 

evolved, but there are so many iterations of technological literacy that it is difficult to pinpoint 

what the term really means. In “Technology and Literacy: A Story about the Perils of Not Paying 

Attention,” Selfe (1999) defined technology literacy as "computer skills and the ability to use 

computers and other technology to improve learning, productivity, and performance" (p. 411). 

This definition came from the Clinton-Gore administration's initiative, Getting America’s 

Children Ready for the 21st Century, which defined being technologically literate as capable of 

using computers to calculate, program, design, read, write, and communicate. More recently, the 

International Technology Education Association (ITEA, 2007) defined technology literacy as 

“the ability to use, manage, assess, and understand technology” (p. 9). Technological literacy is 

alternately referred to as electronic or digital literacy (Hawisher et al., 2004). Digital literacy is 

also a dimension of media literacy, which 
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involves personal capacities, abilities, attitudes, and requires active, 

communicative social behavior: critical thinking and analytical skills, creative, 

innovative thinking and productive skills, connectivist thinking, and communal 

skills. (Aczel, 2014, p. 50) 

Digital literacy is sometimes confused with computer literacy, a term whose definition has 

changed over time, moving from just the ability to talk about computers to using them to create, 

communicate, and collaborate, to now “[developing] knowledge and skills for using general 

computer applications, language-specific software programs, and internet tools confidently and 

competently” (Tafazoli et al., 2017, p. 716). In a study reiterating that basic computer literacy is 

the basis from which all other technological literacies emanate, Tafazoli et al. (2017) highlighted 

the “multiple iterations of the term between 1994 and 2005” (p. 717). Tafazoli et al. (2017) 

pointed out that the definition of computer literacy changes over time as the purposes for which 

the technology is used change. For example, basic computer literacy meant that students were 

able to talk about computers; that definition evolved to include the “ability to use computers at 

an adequate level for creation, communication, and collaboration in a literate society,” and with 

Computer Assisted Learning, the definition shifted once more (Tafazoli et al., 2017, p. 716). In a 

more recent study, Secker (2018) pointed out that “the interchangeability and confusion of these 

multi-literacy terms still continue” (p. 7). Cesarini (2004) suggested that we consider combining 

all of these iterations, computer literacy, information literacy, and technology literacy, into one 

meta-literacy, which he termed “Information Technology (IT) literacy” (p. 10). Similarly to 

Selber’s concepts of functional, critical, and rhetorical literacy, IT literacy, as Cesarini defined it 

required that students be taught 
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to think critically about technology by using and managing various hardware 

devices, software applications, and online resources so as to locate and evaluate 

information dealing with the information technology industry itself. (p. 10) 

Regardless of the ‘literacy’ term(s) we use to define how well a person can use the computer as a 

tool to tap into information and resources and to innovate and create in ways that open greater 

opportunities to economic advancement, that literacy is affected by a person’s access to it. 

2.5 Literacy in Technology 

Literacy in technological spaces is mostly affected by access to resources and information 

that would enable users to become "present-day" literate. Multiple studies revealed that access to 

computers alone in underprivileged populations did not improve technological literacy, rather, 

patterns of diffusion, the quality of the technology, availability of the most appropriate and up-

to-date software and hardware, the level of the population's education, and available training and 

support or lack thereof, made the difference in actually bridging the digital gap between 

populations (Amiel, 2006; Bancroft, 2016; Dolan, 2016; Feenberg, 2001; Ritzhaupt et al., 2013; 

Selfe & Hawisher, 2009; Yu et al., 2017). The digital divide, access, and usability of computer 

technology together are shaped and limited by many political aims: geography, timing, funding 

limitations, quality of equipment, software and applications, available training, and 

knowledgeable support teams (Amiel, 2006; Hawisher et al., 2004). Ritzhaupt et al. (2013) 

pointed out that the digital divide had “expanded beyond physical access to technology to 

include whether individuals have the necessary ICT [information and communication 

technology] skills” (p. 293). Their study revealed multiple levels of the digital divide, the third of 

which is the most strident challenge to literacy in technology: access to hardware, software, 

internet, and support, frequency and purposes of technology use, and the student's knowledge of 
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how to use ICT for personal empowerment (Ritzhaupt et al., 2013, pp. 293-294). Amiel’s (2006) 

study, “Mistaking Computers for Technology: Technology and the Digital Divide,” offers a 

clearer picture of how a person’s lack of knowledge in using ICT inhibits personal 

empowerment. Amiel contended that plying people with computers hardly aids in reducing the 

digital gap, and that “what has kept large sections of the population on the unfortunate side of 

every technology divide was an inability to comprehend the significance and role of 

[technological] tools in their life and community” (p. 239). The ITEA’s definition of a 

technologically literate person as one who "understands in increasingly sophisticated ways that 

evolve over time, what technology is, how it is created, and how it shapes society, and in turn, is 

shaped by society," (p. 9) reinforces Amiel’s argument. While these studies are vigorous 

scholarly discussions on defining technology literacy and assessing the equitability of access to 

technological resources, what remains to be explored are the specifics of how a person becomes 

technologically competent. I contend that a technology-competent person is educated about the 

history of the technology with which they are interacting, understands the purpose for which it 

was designed, knows how to decode and recode the intricacies of the technology, interrogate its 

impact, both positive and negative on society and culture, and can employ these skills to create 

and innovate new technology designs to become the architects of their own technology spaces.  

Perhaps we have taken it for granted that everyone knows what being technologically 

competent means, but as seen through the many studies and multiple iterations of the definitions, 

there is no consensus. And if there is no consensus, how do we know that we are accurately 

educating our students about technology competence? Having access to a technological space 

(i.e., computer, website, software, technology course curriculum) does not mean that one is 

necessarily equipped to navigate the technology of the space, to understand its rhetorical effects 
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on their lives, or how much of their access or understanding of it is controlled. Marginalized 

students, minorities, or economically disadvantaged students are particularly vulnerable to 

limitations and restrictions of access to technology resources and training. As this study showed, 

several limitations within and outside their available technological spaces prevent students from 

having wider access to full technological competence based on something as simple as their 

address.  

 The subset of literacy addressed in this study, technology competence, was mostly 

affected by access to resources and information that would enable users become "present-day" 

literate. Literacy today means that one must know how to navigate critically and productively in 

these technological spaces and possess a specific type of literacy that I call technology 

competence, which enables one to "understand in increasingly sophisticated ways that evolve 

over time, what technology is, how it is created, and how it shapes society, and in turn, is shaped 

by society" (ITEA, 2007, p. 9). For this case study, I defined technology competence as knowing 

about the history of the technology with which one is interacting, understanding the purpose(s) 

for which the technology was designed, knowing how to decode and recode the intricacies of the 

technology, interrogating its impact both positive and negative on society and culture, and 

employing these skills to create and innovate new technology designs to become the architect of 

one’s own technology spaces. My definition stems from the expected outcomes of the standards 

put forth by the ITEA, which require students to develop “the ability to use, manage, assess, and 

understand technology” (ITEA, 2007, p. 9). I chose the word “competence” for this definition 

because, in the linguistic sense, competence is the “implicit, internalized knowledge of a 

language,” and the quality of being competent means the “possession of the required skill, 

knowledge, qualification or capacity” (Dictionary.com, 2022). This technology competence is 
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particularly important because architects of these technological spaces with which the user 

engages regulate the content or applications of the space to which the user has access, thereby 

impressing upon them the intended effect of the designed space. This means that those 

technological spaces, like search engines and websites, and even physical spaces like computer 

hardware or engineering labs, although designed to facilitate tasks or enhance user knowledge 

and experience, exert some form of social control on the user by defining, restricting, or directing 

exploratory pathways within the space. Therefore, there is a pre-established limit to the full 

spectrum of technology competence accessible within a particular technological space. 

Regardless of the ‘literacy’ term(s) we use to define how well a person can use the computer as a 

tool to tap into information and resources that open up greater opportunities for economic 

advancement, that literacy, ultimately, is affected by a person’s access to it. 

2.5.1 Georgia Senate Bill 108: 

Effective July 1, 2019, Georgia’s SB 108 requires that local schools provide computer 

science courses and content that help students to develop technology competence, meaning that 

the student is not only able to use computers, software, and applications but also, they can 

innovate and create new systems, processes, devices, and applications: 

“Computer science courses and content” means high school courses that teach 

computer science as stand-alone implementations and middle school courses that 

provide instruction in computer science in standalone implementations or 

embedded in other subjects and focus on how to create and understand technology 

rather than simply using technology. (Georgia General Assembly, 2022, SB 108 1 

20-2.149.3 (b) (2)) 
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To enact this mandate, local school districts were given phased-in deadlines to implement 

the new curriculum. Each local school system had to offer a computer science course in at least 

one of its high schools beginning in the 2022-2023 school year; then, by the 2023-2024 school 

year, at least 50% of the high schools in each local school system should be offering computer 

science courses, and by the 2024-2025 school year, all high schools in all systems should be 

offering computer science courses. The goal was to ensure that students acquire the logical 

thinking skills taught in computer science courses and the principles of hardware and software 

design to adequately fulfill industry needs within and outside the technology field. According to 

Georgia SB 108 (2019), “computer science means the study of computers, algorithmic processes, 

coding, and logical thinking, including computer principles, their hardware and software designs, 

their implementation, and their impact on society” (1 20-2.149.3 (b) (2)). 

The language in SB 108 is clear: schools are to offer computer science classes. I interpret 

this to mean that schools must offer a computer science course that involves algorithmic 

processes, coding, and logical thinking to create and understand technology (SB 108, 2019). This 

interpretation insists, therefore, that other courses in the Information Technology curriculum for 

the state embed the content necessary to satisfy the requirement for a computer science course.  

2.5.2 The ITEA Standards 

The International Technology Education Association’s Standards for Technological 

Literacy: Content for the Study of Technology (STL, 2007) were developed from the work of 

ITEA’s Technology for All Americans Project and hundreds of educators and professionals 

through grants to the National Science Foundation (NSF) and the National Aeronautics and 

Space Association (NASA). The idea was to set forth a “consistent content for technology 

education [for grades 6-12] in schools around the country,” rather than a curriculum, to ensure 
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that “students receive effective instruction about technology” (p. vii). I examined the ITEA’s 

STLs and determined that they covered five areas of technology and identified the critical 

knowledge that high school students, the age group relevant to my study, must develop for each 

area: the Nature of Technology, Technology and Society, Design, Abilities for a Technological 

World, and the Designed World (Table 1). 

Table 1 ITEA’s Standards for Technological Literacy 

ITEA Standards Critical Knowledge 

The Nature of Technology 

 

Students will develop an understanding 

of  

• the characteristics and scope of 

technology 

• the core concepts of technology 

• the relationships among 

technologies and the connections 

between technology and other 

fields of study. 

1. Society’s needs and human creativity 

drive rapid technology development  

 

2. The market, profit, and specific goal-

oriented research drive technology 

innovation 

 

3. Technology systems are embedded in 

other larger systems working together to 

solve complex real-life problems  

 

4. Optimization is a process of designing a 

product fitting particular criteria and 

constraints with determined resources 

 

5. Processes created by new technologies 

include management, design, quality 

control and/or feedback 

 

6. Transferring technologies to other uses 

or other fields drives innovation and 

progress 

ITEA Standards Critical Knowledge 

Technology and Society 

 

Students will develop an understanding 

of  

• the cultural, social, economic, and 

political effects of technology 

• the effects of technology on the 

environment 

1. Technology use can cause cultural, 

social, economic, and political changes 

affecting society  

 

2. Decisions about the use of technology 

must involve ethical considerations and 

trade-offs between positive and negative 

effects  
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• the role of society in the 

development and use of 

technology 

 

3. Technology can both damage and 

protect the environment and its 

resources  

 

4. The decision to develop technology is 

influenced by societal opinions, 

demands, needs, wants, values and 

goals 

 

5. Throughout history, technology has 

been a powerful force in reshaping the 

social, cultural, political, and economic 

landscape 

 

6. The Iron Age, The Middle Ages, The 

Renaissance, The Industrial Revolution, 

and The Information Age all reflect the 

evolution of technology development 

and its refinement of existing tools, 

resources, and processes 

Design  

 

Students will develop an understanding 

of 

• the attributes of design 

• engineering design 

• the role of troubleshooting, 

research and development, 

invention and innovation, and 

experimentation in problem-

solving 

 

1. The design process includes defining a 

problem, brainstorming, researching, 

specifying criteria and constraints 

 

2. The design process includes developing 

models or prototypes, testing, 

evaluating, and refining the design 

 

3. The design process includes 

communicating the processes and 

results 

 

4. Designs are evaluated based on 

established design principles 

 

5. A prototype is a working model used to 

test a design concept 

 

6. Research and development is a specific 

problem-solving approach for 

technology innovation in business and 

industry 

 

7. Not all problems are technological, and 

not every problem can be solved with 

technology 
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ITEA Standards Critical Knowledge 

Abilities for a Technological World 

 

Students will develop the ability to  

• apply the design process 

• use and maintain technological 

products and systems 

• assess the impact of products and 

systems 

 

1. I can identify a design problem and 

decide whether or not to address it  

 

2. I can determine how criteria and 

constraints affect the design process  

 

3. I can use prototypes and modeling to 

refine a design  

 

4. I can develop and produce a product or 

system using a design process  

 

5. I can evaluate a design solution with 

various models to monitor quality and 

efficiency throughout the process  

 

6. I can evaluate and communicate the 

results of the entire design process 

using verbal, graphic, quantitative, and 

other means  

 

7. I can use technology tools to operate, 

troubleshoot or diagnose systems and 

document and communicate appropriate 

data  

 

8. I can collect and synthesize data using 

assessment and forecasting techniques 

to make decisions about the future 

development of technology 

ITEA Standards Critical Knowledge 

The Designed World 

 

Students will develop an understanding 

of and be able to select and use  

• medical technologies 

• agricultural and related 

biotechnologies 

• energy and power technologies 

• information and communication 

technologies 

• transportation technologies 

• manufacturing technologies 

• construction technologies 

 

1. The designed world is interdisciplinary 

 

2. Medical technologies aid in the 

prevention, protection, maintenance, 

and rehabilitation of health  

 

3. Telemedicine reflects the convergence 

of technological advances in a number 

of fields  

 

4. Agriculture involves the production and 

distribution of crops as well as the 

management and conservation of 

natural resources 
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5. Power systems use renewable or non-

renewable forms of energy  

 

6. Information and communication 

technologies allow the transfer of 

information through multiple means and 

for multiple purposes  

 

7. Communication systems are made up of 

a source, encoder, transmitter, receiver, 

decoder, storage, retrieval, and 

destination  

 

8. Transportation plays a vital role in the 

operation of other technologies as well 

as the movement of people and goods 

 

2.5.3 Georgia’s Information Technology Standards for IDT 

The Information Technology standards for the Introduction to Digital Technology (IT-

IDT) course focus on helping students develop business-related skills. However, many elements 

in the standards mirror those of the ITEA, and if taught with fidelity, they can ensure that 

students develop some level of technology competence. For example, though the list of critical 

knowledge entries is not exhaustive, it is apparent that IT-IDT-2 addresses technology transfer in 

the Designed World and IT-IDT-10 addresses Technology and Society (Table 2). A complete list 

of the standards and subsets of critical knowledge is included in Appendix B1. 

Table 2 Information Technology Standards for IDT 

IT-IDT Standards Critical Knowledge 

IT-IDT-1:  

Demonstrate employability skills 

required by business and industry. 

• Communicate effectively, team-working, and 

problem-solving; 

• Locate, analyze and apply information; 

• Demonstrate work readiness traits; 

• Present a professional image. 

IT-IDT-2 

Explore, research, and present 

findings on positions and career paths 

• Develop technical reading and writing skills to 

follow instructions;  
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in technology and the impact of 

technology on chosen career areas. 
• Explore the impact of digital technology on 

careers, including non-traditional technology 

fields and careers in each of the Georgia 

Career Clusters;  

• Research post-secondary options for 

continuing education in the IT field. 

IT-IDT-3: 

Demonstrate effective professional 

communication skills (oral, written, 

and digital) and practices that enable 

positive customer relationships. 

• Recognize the importance of all customers to a 

business;  

• State the IT influence and impact on business; 

Communicate how technology can be used to 

create a solution to a business challenge and 

present to customers in a professional business 

format;  

• Project a professional business image (e.g., 

appearance, voice, grammar, word usage, 

enunciation, nonverbal communication).  

IT-IDT-4: 

Identify, describe, evaluate, select, 

and use appropriate technology. 

• Identify hardware device functions, including 

peripherals devices, input devices, and 

portable hardware appropriate for specific 

tasks and emerging hardware as it impacts 

information technology;  

• Describe and explore current and emerging 

software, including operating systems and 

application software. 

IT-IDT-5: 

Understand, communicate, and adapt 

to a digital world. 

• Describe trends in emerging, evolving, and 

future computer technologies and their 

influence on IT practices;  

• Demonstrate ability to access, navigate and use 

online resources and technologies. 

IT-IDT Standards Critical Knowledge 

IT-IDT-6 

Explore and explain the basic 

components of computer networks. 

• Develop a working networking vocabulary 

including networking media, topologies, 

network operating systems, models and 

protocols, codes and standards, addressing, 

diagnostics, routing, WAN services, network 

security networking software, tools, and 

equipment;  

• Characterize the purposes, features, and 

functions of the following network 

components: Switches, Bridges, Routers, 

Gateways, CSU / DSU, NICs, ISDN adapters, 

WAPs, Modems, Transceivers, and Firewalls. 

IT-IDT-7: • Apply strategies for identifying routine 

hardware and software problems current to 

everyday life;  
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Use computational thinking 

procedures to analyze and solve 

problems.  

 

• Explain how technology can be used to solve 

problems;  

• Explore commonly used documentation tools 

for design specifications (i.e., Flowcharts, 

visual and textual storyboards).  

IT-IDT-8: 

Create and organize webpages 

through the use of a variety of web 

programming design tools.  

 

• Understand and apply design principles to 

create professional appearing and functioning 

web pages;  

• HTML, CSS, responsive design, site usability, 

relation of the site to business, story the site 

reveals about the business;  

• Design simple webpages incorporating media 

elements (e.g., sound, video, graphics, text, 

motion graphics), navigation, and linking. 

IT-IDT-9: 

Design, develop, test, and implement 

programs using visual programming.  

 

• Utilize drag-and-drop software to develop 

programs;  

• Explain how sequence, selection, and iteration 

are building blocks of algorithms;  

• Use various debugging and testing methods to 

ensure program correctness;  

• Describe a variety of programming languages 

used to solve problems. 

IT-IDT-10: 

Describe, analyze, develop and 

follow policies for managing ethical 

and legal issues in the business world 

and a technology-based society. 

 

• Demonstrate positive cyber citizenry by 

applying industry-accepted ethical practices 

and behaviors;  

• Recognize the ethical and legal issues while 

accessing, creating, and using digital tools and 

resources to make informed decisions;  

• Understand human, cultural, and societal 

issues related to technology and practice legal 

and ethical behavior. 

IT-IDT Standards Critical Knowledge 

IT-IDT-11: 

Explore how related student 

organizations are integral to career 

and technology education courses 

through leadership development, 

school and community service 

projects, entrepreneurship 

development, and competitive events. 

• Explain the goals, mission, and objectives of 

Future Business Leaders of America;  

• Explore the impact and opportunities a student 

organization (FBLA) can develop to bring 

business and education together in a positive 

working relationship through innovative 

leadership and career development programs;  

• Explore the competitive events related to the 

content of this course and the required 

competencies, skills, and knowledge for each 

related event for individual, team, and chapter 

competitions. 
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2.6 Politics of Power at Play in Place and Space 

Access, of course, is determined by the politics of power at play in any environment. 

Visitors to a particular space unwittingly subject themselves to the controls established by the 

architecture of that space. Foucault (2010) said that there are always  

a certain number of projects [like the computer science classroom] whose aim is to 

modify some constraints, to loosen, or even break them, but none of these projects 

can, simply by its nature, assure that people will have liberty automatically, that it 

will be established by the project itself. (p. 245) 

Like Foucault, Soja (1989) pointed out that most people are unable to see these constraints or 

practice their liberty within the space because they fail to see “how relations of power and 

discipline are inscribed into the apparently innocent spatiality of social life, how human 

geographies become filled with politics and ideology” (p. 6).  

The established powers impose the ideology to maintain control over the dominated. In 

Michel De Certeau’s (1984) work, his purpose “is to make explicit the systems of operational 

combination…which also compose a ‘culture,’ and to bring to light the models of action 

characteristic of users whose status as the dominated element in society…is concealed by the 

euphemistic term ‘consumers” (pp. xi-xii). To understand De Certeau’s definition of the 

consumer, we must first clarify what he meant by “consumption.” Consumption is essentially a 

production: what one “makes” or “does” with time, images, spaces, or products “imposed by a 

dominant economic order” (pp. xii-xiii). This act of production is a “silent, dispersed, and 

devious tactic, one of many ways of using imposed constraints to deflect the power of the 

dominant social order” (De Certeau, 1984, p. xii-xiii). For example, Indians conquered by the 

Spanish “often made of the rituals, representations, and laws imposed upon them something quite 
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different from what their conquerors had in mind” (De Certeau, 1984, p. xiii). Another example 

of a consumer De Certeau used is that of a reader lost in a book: production occurs with “the 

metamorphosis of the text affected by the wandering eyes of the reader, the improvisation and 

expectation of meanings inferred from a few words, leaps over written spaces in an ephemeral 

dance” (p. xxi). The text itself has power over the reader as she cannot protect herself against the 

erosion of time (one forgets oneself as one reads). She cannot stockpile or retain knowledge 

unless she records it in some way, but as she insinuates herself “into another person’s text 

[using] the ruses of pleasure and appropriation…[her] world slips into the author’s…[and] the 

text becomes habitable;…another person’s property” [is transformed] “into a space borrowed for 

a moment by a transient (consumer)” (De Certeau, 1984, p. xxi). In other words, despite not 

being able to escape the space, the individual can detach herself and try to outwit the constraints 

of the space by using opportunities presented therein through “the art of manipulating and 

enjoying” (De Certeau, 1984, p. xxiv).  

To outwit the parameters of a space, one must recognize and employ the appropriate tools 

to effect a change in the environment. In his work, De Certeau (1984) discussed the difference 

between strategies and tactics and the motivations behind their uses. While “tactic is an art of the 

weak” (the dominated) and is generally deployed “dependent on the possibilities offered by 

circumstances,” strategy is deployed “by the established powers that be, primarily from a 

panoptic perspective, in order to monitor, predict and control targets and threats” (pp. 29, 36-37). 

In essence, De Certeau said that “a tactic is determined by the absence of power just as strategy 

is organized by the postulation of power” (p. 38). This means that “consumers” or those without 

power or “proper place,” place being a base of power, employ ruses and tactics that help them to 

create a space for themselves within the constraining order of the place in which they live or 
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function (De Certeau, 1984, p. 30, 36). Theoretically, while ruses and tactics are homologous to 

rhetorical movements, De Certeau suggested that these everyday survival practices by the 

dominated may simply be a form of ‘ageless art’ “[…which] goes back much further than our 

histories… [and precede] the frontiers of humanity” (pp. 39-40). However, the concern for my 

research was how to move young people, high school students specifically, from tactics to 

strategy. Wild (2021) posited that “societal mechanisms of control operate underneath the radar 

of individual choice and political awareness” (p. 7). So, how can we make these mechanisms 

evident and visible so that rather than pursuing tactics, we can develop strategies to overcome 

those positions of power? Wild (2021) stated that  

Like Foucault, who describes the medical and educational practices of modernity 

as ways by which institutions render visible, control, and shape behaviors, 

Certeau sees society as a space where power is wielded and rationality is imposed. 

The type of rationality itself may change over time, but it is a singular one and 

must be, in order to present the image of a unified society to its members. (p. 6) 

By borrowing the space, the consumer can create a “sense of place” beyond boundaries 

“by practices, structures of feeling and sedimented features of habitus” (Reynolds, 2004, p. 2). 

Building on De Certeau’s concept of tactics, Reynolds (2004) tried to discover “how people 

learn about boundaries and borders, when they may cross them without penalty; or how they can 

slip in [or out] without being detected…” (p. 3). Boundaries and borders are strategies the 

dominant power, the one controlling the space within, uses to control access to said space and 

what is allowed to occur within. “We are comforted by the borders which create the spatial 

practices that we recognize and abide by daily,” argued Reynolds (p. 6). Nevertheless, we are so 

entrenched in a “border mentality” and keeping people in or out that we neglect the “places 
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constructed by those borders (Reynolds, 2004, p. 6). Similarly, De Certeau argued that “the 

ruling order serves as a support for innumerable productive activities while at the same time 

blinding its proprietors…to what is being created within their own enterprises” (1984, p. xxii). 

This border mentality is one that Foucault would classify as ideology, a notion that “always 

stands in opposition to something else which is supposed to count as truth” (Foucault, 2010, p. 

60).  

According to Foucault (2010), ideology also “stands in a secondary position relative to 

something which functions as its infrastructure, as its material, economic determinant;” in other 

words, “the dominant power structure is a system of representation of power formed by 

sovereign law and prohibition” (pp. 60-63). This system of representation of power, the state, 

“consists in the codification of a whole number of power relations, [which can extend beyond the 

limits of the state], which render its functioning possible” (Foucault, 2010, p. 64). The 

functioning of the state became more efficient with technological discoveries and advances, and 

a “new economy of power” emerged, exercising “itself through social production and social 

service…obtaining productive service from individuals in their concrete lives” (Foucault, 2010, 

pp. 61, 66). While Foucault argued that power is not repressive, I think it certainly can be 

“oppressive.” Foucault claimed that “what makes power hold good…is the fact that it traverses 

and produces things, it induces pleasure, forms knowledge, produces discourse” (p. 61). But 

equally problematic is that the “new economic power” that resulted from technological advances 

now “allowed the effects of power to circulate in a manner at once continuous, uninterrupted, 

adapted, and ‘individualized’ throughout the entire social body” (Foucault, 2010, p. 61). In other 

words, we are subjected twenty-four hours per day, seven days a week, to the dominant power 

structure, which is inevitably oppressive. As such, the tactics of which De Certeau speaks are 
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necessary to etch out a safe space to maintain one’s sanity or at the very least, resist the powers 

that be.  

In this study, I explored how spatial rhetoric shapes our relationship to the technology 

space. Let’s recall that the “command over space is a fundamental and all-pervasive source of 

social power in and over everyday life,” and generally emanates from the culture and ideology 

established by the dominant power structure” (Vorster, 2015, p. 252). In “The Ambivalence of 

Technology,” Feenberg (1990) argued that the very construction of technology is distorted by the 

hierarchical power structure (p. 38). In essence, the purpose of constructing technology in the 

first place is “the preservation and enlargement” of this power structure, and this “goal is not 

served voluntarily by the workers” (Feenberg, 1990, “Ambivalence,” pp. 38-39). In fact, 

Feenberg (1999) said that “technical design… is one of the foundations of modern forms of 

social hegemony…[and it] is domination so deeply rooted in social life that it seems natural to 

those it dominates” (Questioning). Not only is technology “shaped in its design and development 

by the social purpose of capital,” but it is also meant to “[keep] the labor force safely under 

control” (Feenberg, 1990, “Ambivalence,” p. 40). In other words, “it is a strategy to sustain 

command over space, organized by the postulation of power in order to monitor, predict and 

control targets and threats” (De Certeau, 1984, pp. 29, 36-37). 

For this reason, I take issue with Feenberg’s claim that technology is ambivalent. In 

Questioning Technology, Feenberg (1999) offered this:  

The crux of the argument is the claim that technology is ambivalent, that there is 

no unique correlation between technological advance and the distribution of social 

power. The ambivalence of technology can be summarized in the following two 

principles.  
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1. Conservation of hierarchy: social hierarchy can generally be preserved 

and reproduced as new technology is introduced. This principle explains 

the extraordinary continuity of power in advanced capitalist societies over 

the last several generations, made possible by technocratic modernization 

strategies despite enormous technical changes.  

2. Democratic rationalization: new technology can also be used to 

undermine the existing social hierarchy or force it to meet needs it has 

ignored. This principle explains the technical initiatives often 

accompanying the structural reforms pursued by the union, environmental, 

and other social movements.  

While I agree with principle one, I disagree with principle two. Technology cannot 

conserve hierarchy and democratize it simultaneously; it is simply not built for this purpose. 

Feenberg (2001) himself negated this argument in a later article, stating that “without a material 

framework, there are no interests, and unless some interests are systematically privileged there is 

no social order. Thus, interests are institutionalized...which gives coherence to social life: rights 

codified in laws and technical codes” (“Democratizing” p. 189). What Feenberg referred to as 

“technical initiatives” or “structural reforms” are actually the results of the ruses and tactics that 

we apply to subvert the spatial rhetoric of the technology itself; “results that occur because the 

breadth of control is such that the proprietors of the technology are blinded to what is being 

created within their own enterprises” (De Certeau, 1984, p. xxii). There is no doubt that they 

“who [define] the boundary have a great deal to do with where the boundary is drawn; 

...predictably they will set no limits on their authority...therefore, drawing the lines between the 
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technical and social aspects of institutional processes is a political and not a technical affair” 

(Feenberg, 1990, “Ambivalence,” p. 46).  

Similarly to Nedra Reynolds’s assertion that we learn to dwell in these constrained spaces 

as an act of resistance to the dominant culture, Feenberg (1999) saw a narrow avenue through 

which we can resist; he called it micropolitics. Pessimistically though, he admitted that “it 

involves many diverse but converging activities with long-term subversive impacts, 

micropolitics has no general strategy and offers no global challenge to the society” 

(Questioning). 

The genesis of the study above came from my curiosity about space in the works of 

Michel Foucault (2010), Nedra Reynolds (2004), and Edward Soja (1989), and about technology 

literacy in the works of Nicholas Burbules (2002), Andrew Feenberg (1999), Stuart Selber 

(2004) and Cynthia L. Selfe (1999). Foucault’s, Reynolds’, and Soja’s works highlighted how 

spaces shape people’s existence within them by maintaining the status quo with socially and 

culturally ingrained designs, policies, and expectations. Space, because it is a social construct 

and subject to the parameters set by its architect, acts as a method of control to stifle democratic 

deliberation in an open society. More specifically, the architecture of a space and the inhabitants 

or operators therein restrict or expand access to it by designing built-in navigational patterns or 

boundaries that support a particular ideology or the explicit exclusion of others, both of which, 

unfettered, lead to spatial injustice. Time and time again, there were dire consequences to using 

space as a method of control, notably the gerrymandering of electoral districts or the redlining of 

certain urban developments; these consequences had lasting effects on communities and shaped 

the fates of the people in those spaces for generations. As my schooling progressed and I studied 

rhetoricians discussing technology literacy, I became interested in how that literacy was affected 
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by this social construct of space, and explored the works of Nicholas Burbules, Andrew 

Feenberg, Stuart Selber, and Cynthia L. Selfe to discern how people function in technological 

spaces, how much access they have or how that access is restricted, and how hegemonic forces 

control access to technology literacy, a critical step in developing technology competence. 
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3 IN SEARCH OF TECHNOLOGY COMPETENCE 

3.1 Background of the Problem 

3.1.1 Georgia’s Technology Curriculum in High Schools 

Computer Science education in the State of Georgia’s Career, Technical, Agricultural, 

and Education (CTAE) curriculum falls under the Information Technology (IT) pathway. Until 

the 2021-2022 school year, there was only one required introductory course for all the varied 

pathways: Introduction to Digital Technology (IDT). Students pursuing any of the information 

technology pathways had to take this required introductory course. From there, students could 

take second-year courses (Figure 1) and pursue pathway completion with the third-year courses 

entitled Advanced Placement (AP) Computer Science, Programming Apps, Games and Society, 

Game Design Animation and Simulation, Web Design or Development, Cybersecurity, 

Embedded or Cloud Computing, or Networking and IT Systems and Support, Advanced 

Cybersecurity, Coding for Financial Technology and Artificial Intelligence Applications 

(“Information Technology,” 2002). The Georgia Department of Education has begun introducing 

prerequisite courses more tailored to each IT pathway and will retire the IDT course completely 

by June 2023. 
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Figure 1 Information Technology Course Progression 

 

To determine how the technology curriculum in Georgia high schools supported that of 

the Georgia Department of Education, I compared the state’s information technology curriculum 

to that offered in local school districts’ high schools. I researched the information technology 

curriculum offered in districts in the surrounding metro Atlanta area to determine how each 

district implemented the required computer science requirements from the state. All local school 

districts offered some selection of information technology pathways from the state’s curriculum, 

but computer science was not offered at all schools. The district wherein this study was 

conducted is one of the largest school districts in Georgia’s Metropolitan Atlanta area and serves 

its students through a dozen high schools. Of the twelve IT pathways outlined in Georgia’s 

CTAE programming, the district observed offered three pathways in five of its twelve high 

schools: Computer Science in one high school in its magnet program only, Programming, and 

Web Design at four other high schools. The three pathways supported by the district were not 

offered at all of the district’s high schools. This limitation was not unique and was a noted 

practice in other minority school districts as well; Atlanta Public Schools, another minority 
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school district, also only offered Computer Science in one high school (See Appendix A). 

However, in the counties whose Senators sponsored SB 108, most of their high schools offered 

one single class in common, in addition to other pathways. Computer Science: Cherokee, Hall, 

and Gwinnett counties all offered computer science at most of their high schools, thus making it 

accessible to many more students compared to the restrictive curriculum access in minority 

districts like the one observed. 

3.2 Statement of the Problem 

To be literate today means that one must possess a specific type of literacy, called 

technology competence. I defined technology competence as going beyond ICT and HCI skills 

and knowing about the history of the technology with which one is interacting, understanding the 

purpose(s) for which the technology was designed, knowing how to decode and recode the 

intricacies of the technology, interrogating its impact both positive and negative on society and 

culture, and transferring these skills in novel environments to create and innovate new 

technology designs to become the architect of one’s own technology spaces. This definition 

encourages a deeper analysis of what students are doing with technology and why and whether 

they understand the level to which the technology with which they interact extends or restricts 

their innovative and creative instincts and impacts their lives. Technology competence requires 

that students engage with all aspects of the ITEA’s STLs. Currently, minority students are 

spending more time learning how to use technology and develop their abilities for a 

technological world (Figure 2). In contrast, they should spend more time in the other three areas 

of understanding, assessing, and managing technology to have a comprehensive understanding of 

this staple in their lives. The courses offered in Georgia’s Information Technology curriculum 

require students to spend much time learning to use technology; however, technology 
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competence will require that they spend a significant amount of time learning about the history 

of technology and its impact on society, as well as the role of technology in their lives and how 

technology transfers into other areas (Figure 2). This is important for minority and low-SES 

populations because they need to understand how technology shifts like automation happen and 

how those shifts affect their livelihoods. Furthermore, low-SES and minority populations must 

also spend more time assessing technology, not only to determine its effectiveness but also to 

learn the intricacies and programming of the technology, to learn to code and decode and transfer 

that knowledge into creating and innovating in their own ways and be invested the technology 

revolution (Figure 2). This concept of understanding how technology shapes society and how it 

is shaped by society that motivated this study to highlight how critical this aspect of technology 

literacy is to opening up economic opportunity to marginalized populations.  
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Figure 2 Acquiring Technology Competence 
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In my capacity as assistant principal, I serve as the master scheduler for my high school: 

this task gives me exceptional insight into how and why courses are offered, how course sections 

are built, how student advisement takes place, how classes are staffed, and how students are 

enrolled in certain classes. In Georgia high schools, students matriculate through a required core 

curriculum in Mathematics, Social Studies, Science, and English. During advisement, which 

occurs yearly, students can select elective courses in Fine Arts, World Languages, and CTAE. 

Schools encourage students to complete a full pathway (a three-class sequence) in at least one of 

these areas because pathway completions are one of the many measures of school effectiveness 

reflected on the annual College and Career Ready Performance Index (CCRPI) scores issued to 

schools by the Georgia Department of Education. 

Also, in my position as assistant principal, I can observe and determine the effectiveness 

of instruction in the classroom. Each year, I am recertified to evaluate teachers’ professional 

effectiveness inside and outside of the classroom using the Georgia Teacher Keys Effectiveness 

System (TKES), the Teacher Assessment on Performance Standards (TAPS), and Teacher 

Effectiveness Measure (TEMS) assessing student growth and professional growth. In my 

capacity, I can assess the teacher’s level of professional knowledge, capacity for instructional 

planning and delivery, and how they provide instructional support to students according to their 

needs. This experience, together with my research study, provided me with an opportunity to 

find out whether the implementation of Georgia SB 108 was successful in helping students to 

achieve technology competence in the Introduction to Digital Technology class, the required pre-

requisite course for all Information Technology pathways in the Georgia High School 

Curriculum. 
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3.3 Purpose of the Study 

The purpose of this study was to explore how students’ acquisition of technology 

competence was supported by the technology curricula offered in high schools in Georgia and to 

explore how marginalized student populations developed technological competence in the pre-

requisite Introduction to Digital Technology. Marginalized students need a launching pad into 

economic prosperity that allows them to move beyond their current socioeconomic statuses; this 

means that they need skills that take them beyond building a basic webpage or website, which 

almost anyone can do on a rudimentary basis, and beyond using already established programs 

like Microsoft and Adobe. Becoming technology competent can provide students with 

opportunities to transfer their knowledge into creating their own technologies, maybe an 

Instagram, Snapchat, or even a game from which they can develop residual earning power, or at 

the very least, sell the technology for a hefty profit if they prefer to keep innovating. As 

previously noted, low-SES students tend to spend more time playing games or using powerful 

technologies like Instagram or Snapchat and are generally exposed to drill-and-practice software 

programs like web design and network systems support in the technology classes they are offered 

in their schools. These technologies get low-SES students to invest the majority of their time on 

fruitless endeavors and to perpetuate behaviors that continue their cycles of oppression. For 

example, in my school, a majority-minority school, one can witness one or multiple fights every 

day over something said to someone else on Instagram or Snapchat—students do not even have 

to know each other to engage in a conflict, and because the technology takes up so much of their 

time and intellectual space, there is little left over for innovation and creation. Students do not 

even pause to reflect on how these technologies affect their lives, attach disciplinary 

consequences and reports to their permanent records, and cause them to be expelled from school, 
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thus limiting their access to education in general, or even suffering legal consequences that affect 

their right to vote or get federal aid for higher education. Furthermore, the study sought to 

understand whether the technology curriculum gave students the technology competence to 

extend their knowledge beyond access to the creation and building of the technology itself and 

not just engaging with the end-user elements such as interfaces, meaning students were actively 

producing technology. 

3.4 Research Questions 

 In my study, four main questions were of interest to me: 

1. How did the State of Georgia’s technology curriculum standards for the 

Introduction to Digital Technology (IDT) class align with those of the 

National Standards for Technology Literacy created by ITEA? 

2. How did the IDT technology curriculum delivered in these high schools 

align with the expected outcomes in the ITEA standards to deliver 

technology competence to students? 

3. What was the outcome of the technology curriculum delivered to students 

in the Introduction to Digital Technology course pertaining to technology 

competence?  

4. What impact did spatial rhetoric have on the design and delivery of the 

IDT course that affected technology competence? 

3.5 Delimitations 

The biggest delimitation in my study was the assumption I made that students from well-

funded and majority districts do not encounter the same challenges that minority students do in 

underfunded districts. However, it has been well-documented that minority students use 
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computers differently than students of high socioeconomic status: Jennifer Dolan cited several 

studies which confirmed that students’ use of technology differed based on their socioeconomic 

status and the socioeconomic status of their schools (Garland & Wotton, 2001; Swain & Pearson, 

2003; Tyner, 2003; Watters, 2013; qtd. in Dolan, 2016, p. 226). Additional studies cited by 

Dolan in her study showed that students in low-SES schools use computers “in ways that are 

focused on drill and practice rather than higher order thinking strategies (Banister & Reinhart, 

2011; Becker, 2000; Hohlfeld et al. 2008; Owens et al., 2007; Reinhart et al., 2011; Riel et al. 

2002; Swain & Pearson, 2003; qtd. in Dolan, 2016, p. 26). 

Another delimitation is that I chose a qualitative case study over a quantitative study 

because mathematics is my nemesis. I preferred to utilize my strengths which are observations, 

field notes, writing, qualitative data analysis, and basic calculations, so a narrative showcased my 

work much better than charts and formulas. In addition, a qualitative case study is best suited for 

program evaluation research, which was the issue in this project. And finally, I chose to conduct 

this study from a critical inquiry perspective because I work in a minority school district, and I 

hoped to highlight that our minority students are still not getting equal, free, and appropriate 

public education. 

3.6 Limitations 

There are several practical limitations to this study, the most impactful of which is the 

Coronavirus Disease (COVID-19) pandemic. As with almost everything over the past couple of 

years, COVID-19 significantly impacted the willingness of districts to participate and the speed 

at which the research was finally approved by my own school district. Other districts refused the 

request to participate in the study. As a result, the opportunities to observe multiple classrooms 

and interview and survey multiple teachers, administrators, and students were reduced. In 
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addition, fewer of the classes intended for observation was scheduled during the Spring 2022 

semester: because the district used block scheduling, most of the high schools in the district 

offering the Introduction to Digital Technology course had previously scheduled it in the fall 

semester so that students could take the second level courses in the information technology 

pathways during the spring semester. As a result, I was only able to gain the participation of one 

teacher and one class, so the findings of this research are not generalizable due to the restricted 

sample size of the population and the number of classes observed. The limited sample size is a 

significant limitation because it does not provide enough information to extrapolate a statistical 

analysis to relate it to an overall population of other students taking the same course in other 

schools and subjects the participants to a study wherein the given goals were not achieved (Faber 

& Fonseca, 2014).To compensate for the limited sample size, I limited statistical inferences and 

focused on data visualization and describing the data with descriptive statistics (Hopkin et al., 

2015). Other limitations included the death of my father, which delayed my research by at least 

one semester as I was unable to focus on any academic endeavors. In addition, I was conducting 

research during my full-time employment as an Assistant Principal, so my time available for 

research was also limited. 

Theoretical limitations included my own biases regarding this research. I had to strive to 

remain an observer in an environment wherein, as an Assistant Principal, I was used to providing 

feedback and offering suggestions for improvement. I had to remind myself that my role in this 

process was not to evaluate the teacher or the students but rather to observe and glean enough 

data to determine whether students were acquiring technology competence.  
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3.7 Significance of Study 

The goal of this dissertation was to determine whether the information technology 

curriculum in Georgia high schools was adequate to enable students to develop technology 

competence. The research questions posed in this study pertain to students’ abilities to develop 

technology competence within the information technology curriculum provided by their schools. 

These questions and the goal of the dissertation matter now because school districts in the state 

of Georgia are in the midst of implementing Senate Bill 108, which requires that they make 

computer science classes available in all high schools by the 2024-2025 school year. Computer 

science is the course offering a curriculum that most effectively promotes technology 

competence acquisition by students, competence which enables them to move from users to 

producers of technology as required by SB 108. The findings of this study reveal a vast 

difference in how SB 108 is being implemented in school districts: for example, minority school 

districts offered one computer science course in one high school, and often restricted access to 

the magnet programs, whereas in school districts whose senators sponsored SB 108, the majority 

of high schools in the districts offered the computer science course to the wider student 

population. Moreover, the selection of information technology courses offered by minority 

districts are often skill-and-drill driven: Web Design focuses on building web sites, IT and 

Networking Systems Support, and Embedded Computing teach troubleshooting and maintenance 

skills. However, the introductory course that feeds all of the information technology pathways 

included standards that could enable students to develop some level of technology competence if 

implemented with fidelity. The findings of the study revealed that although there are common 

standards for the course, the implementation of the curriculum is not standardized and teachers 

select which standards to cover in class, based on their personal goals or qualifications, thereby 
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depriving students of an opportunity to develop full technology competence by mastering each 

standard in the introductory course to the information technology curriculum. The limitations to 

developing technology competence, whether through course offerings or instructional delivery, 

continue to perpetuate long-standing systemic economic discrimination against minority and 

low-SES students and demonstrate that the technology learning space is subject to the rhetoric of 

those who create the space, districts or teachers, and impede the ability of students to explore the 

space and develop the appropriate competencies needed to become producers of technology. As 

an educator-researcher, I believe it is important to highlight these inequities that minority and 

low-SES students experience through no fault of their own but their address, particularly with 

regard to the implementation of SB 108, which is meant to level the playing field in technology 

literacy for all Georgia students. 

When discussing technology literacy in our field of rhetoric and composition, we also 

need to have honest discussions about how this literacy can be achieved, particularly with the 

impact of spatial rhetoric on the learning space or environment. Our studies have covered 

providing resources, using interfaces, and developing rhetorical skills, but we neglected to take 

an honest look at the spaces in which students engage with the resources, the interfaces, and the 

applications of the rhetorical skills. As demonstrated in this study, students are truly limited in 

how much they can learn about technology based on which courses they are offered and the level 

of instruction they are provided within a technology class. Almost every student can use a 

computer now, and learning an application is not that difficult, but it is a matter of skill and drill. 

However, students need opportunities to break down a technology, rebuild it, explore its 

intricacies, and transfer what they learn into novel situations to create new technologies. In our 
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scholarship, we need to offer strategies on how to release learning environments from spatial 

rhetoric to provide students with the freedom to achieve full technology competence.  

As teacher-researchers, we are uniquely positioned to offer these strategies for releasing 

our learning environments from spatial rhetoric. For future teacher-researchers, this study 

provides a launching pad for investigating our practice, particularly how we, as educators, decide 

what we want to teach and why. We must evaluate our biases and prejudices in delivering 

instruction and whether we truly adhere to standards and curriculum or teach what we prefer. 

We, as teacher-researchers, need to admit that our rhetoric influences our instruction, and we 

need to investigate how we can objectively deliver instruction meant to move our students 

beyond using technology to creating technology. 

3.8 Theoretical Framework 

To illuminate my perspective about my research approach, I looked to Michael Crotty’s 

(2015) The Foundations of Social Research: Meaning and Perspective in the Research Process. 

Crotty stated that “we depend on culture [‘a set of control mechanisms] to direct our behavior 

and organize our experience,” and that it “is best seen as the source rather than the result of 

human thought and behavior” (p. 53). For this reason, I identified closely with his epistemology 

of constructionism which he explained this way:  

All knowledge, and therefore all meaningful reality as such, is contingent upon 

human practices being constructed in and out of interaction between human 

beings and their world and developed and transmitted within an essentially social 

context. (Crotty, 2015, p. 42)  

So, whether of their own volition or by rules imposed upon them by others, "human 

beings in their totality are intentionally related to their world" (Crotty, 2015, p. 45). I interpreted 
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this to mean that our lives are shaped by the space and the perimeters of said space constructed 

around us. The reality is, in fact, quite different, depending on the perspective one takes. Albeit 

never graduating from high school, my parents insisted that education was essential. The space 

built around me prioritized education. School was not optional: poor grades were not acceptable, 

and we were celebrated for successes and provided support in areas where we failed. As a result 

of my parents’ position on education, I was consistently academically successful from my 

earliest to my latest educational experience. My experiential bias led me to believe, erroneously, 

that everyone else had the same support system and experiences as I had. On the contrary, many 

children live in spaces where they do not have the support in place that I did as a child growing 

up. This I came to understand through my experiences working in public school systems. 

Initially, from my etic perspective, I struggled to understand why students appeared to not care 

about learning; why they did not come to school with basic tools like pencil and paper; why they 

were angry and lashed out; why they could not set goals or visualize their lives in the future; I 

even blamed parents. But as I spent more time in the public school system and expanded my 

knowledge about education through experience, higher education coursework, and research, I 

learned that, similar to my native country, try as we might, equal educational opportunity is 

simply not available to all.  

As a qualitative researcher, my “[goals are] to better understand human behavior and 

experience,” to understand how “people construct meaning and to describe what those meanings 

are,” and hopefully, to promote social change in favor of marginalized groups (Bogdan & 

Biklen, 2016, p. 40). I hold what John Creswell (2014) described as a transformative worldview: 

one which “holds that research inquiry needs to be intertwined with politics and a political 

change agenda to confront social oppression at whatever levels it occurs” (p. 9). From this 
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perspective, I examined, in this case study, the extent to which students developed technological 

competence by engaging with the technology literacy curriculum in an urban school.  

I conducted my investigation through critical inquiry, a framework that challenges 

hegemonic interests through the “power of ideas” and the potency of language, tools which, 

when used effectively, caused significant disruptions in the lives of foundational critical thinkers 

like Karl Marx and those of the Frankfurt School (Crotty, 2015, pp. 113-127). Critical inquiry 

emanates from activist philosopher Karl Marx who espoused using “concrete social reality" as an 

impetus to advocate for change in the world: "begin with real, active men, and from their real-

life process show the development of the ideological reflexes and echoes of this life-process" 

(Crotty, 2015, p. 117). More importantly, as an economist, Marx viewed “economic 

alienation…as the root of any other form that alienation may take” (Crotty, 2015, p. 121). In 

using his mighty pen to legitimize his critique in The Communist Manifesto, Marx hoped to 

awaken the proletariat’s consciousness so that it may “emancipate itself” from the dominant 

economic and intellectual hegemony in place (Crotty, 2015, pp. 120-122). By conducting my 

investigation through the critical inquiry lens, I hoped to spotlight the “power relationships and 

expose the forces of hegemony at play in the Information Technology curriculum 

implementation” (Crotty, 2015, p. 157). Only through critical inquiry can we hope to question 

the validity of the status quo and seek to bring about changes, notably between the haves and the 

have-nots, the servants and the served, and the oppressors and the oppressed. But more 

importantly, critical inquiry gives a voice to the voiceless through the megaphone of respected 

scholars and researchers whose influence can engender economic and social changes for the 

marginalized. Paulo Freire’s advice is an important one to follow: “reflection without action is 

empty verbalism” (Crotty, 2015, p. 147). Critical inquiry provides the impetus to challenge the 
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status quo; the potency of the ideas and calls for action emanating from the research are the 

goads that ultimately embarrass the establishment into action. So, while we may seek to 

understand or explain through other theoretical perspectives, it is truly through critical inquiry 

that we can transform the world around us. 

3.9 Definition of Terms 

Computer Literacy: In a study reiterating that basic computer literacy is the basis from 

which all other technological literacies emanate, Tafazoli et al. (2017) highlighted “the multiple 

iterations of the term between 1994 and 2005” (p. 717). Computer literacy, also called digital 

literacy is “an ability to interpret, manage, share, and create meaning in the growing range of 

digital communication channels (Tafazoli et al., 2017, p. 716). 

Critical Literacy: as defined by Myers et al. (1998), “critical literacy [is] the intentional 

subversion of meanings in order to critique the underlying ideologies and relations of power that 

support particular interpretations of a text: (Hocks et al., 2005, p. 25). According to Selber 

(2004), critical literacy is “about the ways students might be encouraged to recognize and 

question the politics of computers;” it is meant to help students “interrogate biases, power 

moves, and human implications” (pp. 75, 86). Critical literacy confronts the status quo and forces 

students to question the political aims of the technology they use since “these tools often 

exacerbate the very inequities [they are] supposed to ameliorate” (Selber, 2004, p. 81). Within 

his chapter on critical literacy, Selber also pointed out that the classroom is a space imbedded 

within a larger structure wherein “profound social, political, and economic factors impinge 

upon…[these] instructional spaces, such that they limit access to the full spectrum of literacy in 

the technology (p. 94). Selber (2004) thus proposed four parameters within which students can 

develop critical literacy:  
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Students must scrutinize the dominant perspectives that shape computer design 

cultures and their artifacts; use contexts as an inseparable aspect of computers that 

helps to contextualize and constitute them; understand the institutional forces that 

shape computer use; and scrutinize representations of computers in the public 

imagination. (p. 96) 

Digital Divide: The digital divide, access, and usability of computer technology together, 

was shaped and limited by many political aims: geography, timing, funding limitations, quality 

of equipment, software and applications, available training, and knowledgeable support teams 

(Amiel, 2006; Hawisher et al., 2004). Albert et al. (2013) pointed out that the digital divide had 

“expanded beyond physical access to technology to include whether individuals have the 

necessary ICT [information and communication technology] skills” (p. 293). 

Digital Literacy: Digital literacy is also a dimension of media literacy, which “involves 

personal capacities, abilities, attitudes, and requires active, communicative social behavior: 

critical thinking and analytical skills, creative, innovative thinking and productive skills, 

connectivist thinking and communal skills” (Aczel, 2014, p. 50). According to Tafazoli et al. 

(2017), Digital Literacy, also called computer literacy, is a term whose definition has changed 

over time, moving from just the ability to talk about computers to using them to create, 

communicate and collaborate, to now “[developing] knowledge and skills for using general 

computer applications, language-specific software programs, and internet tools confidently and 

competently” (p. 716). 

Functional Literacy: According to Selber (2004), functional literacy is the “ability not 

only to write and read on a minimal, survival-oriented level but also to construct new meaning 

through literate practices” (p. 33). Selber proffered that although computers were created to 
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“conduct business as quickly and easily as possible…the tool masks the political dimensions of 

the computer,” and technical experts, architects of the technology, and elites, hegemonic forces, 

who control the shape of the technology and benefit from its effects (pp. 34-35). Selber proposed 

five parameters within which students can successfully navigate functional literacy to their 

benefit. First, students must use computers effectively to achieve their educational goals. Then 

students must understand the social conventions surrounding computer usage. Further, students 

should use the specialized discourses, like programming and coding, associated with computers. 

Fourth, students must learn to effectively manage their online world, and finally, “a functionally 

literate student resolves technological impasses confidently and strategically,” particularly since 

they are now competent in using the computer discourse and managing the online environment in 

a way that benefits them and their personal goals (Selber, 2004, p. 45).  

Information Technology Literacy: IT literacy, as Cesarini (2004) defined it requires that 

students be taught to think critically about technology by using and managing various hardware 

devices, software applications, and online resources to locate and evaluate information dealing 

with the information technology industry itself. (p. 10) 

Literacy: Barton (2007) argued that literacy is best understood as a set of “practices 

situated in broader social relations… [and as] a symbolic system used both for communicating 

and for representing the world to ourselves” (p. 7). In defining literacy, Barton used the term “to 

cover new, broader views of reading and writing” as the definition of the term was “being 

extended in another way to mean competent and knowledgeable in specialized areas, as is the 

case with computer literacy” (p. 19). Barton supplemented his definition of literacy with that of 

Scribner and Cole, who defined literacy as “a set of socially organized practices which make use 

of a symbol system and a technology for producing and disseminating it” (Barton, 2007, p. 24). 
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Scribner and Cole also argued that literacy requires one to “not simply [know] how to read and 

write a particular script, but [also to apply] knowledge for specific purposes in specific contexts 

of use,” such as the technology space, an area of interest in this study (Barton, 2007, p. 25). 

Marginalized students: economically disadvantaged, minorities (non-white persons), 

female, and speakers of native languages other than English. 

Rhetorical Literacy: Rhetorical literacy, according to Selber (2004), requires students to 

“engage in persuasion, deliberation, reflection, and social action” (p. 146). For students to be 

rhetorically literate, they must understand how “persuasion permeates [technology] in both 

implicit and explicit ways” and is driven by hidden hegemonic forces; and, students must also 

understand that solutions to technology problems were derived from “various deliberative 

activities” (p. 147). Rhetorically literate students must also be able to “articulate their technology 

knowledge at a conscious level and [subject] their actions and practices to critical assessment” 

and see technology usage as a “form of social versus technical action” (Selber, 2004, p. 147). 

Space: Nedra Reynolds (1998) argued that  

spaces and places are socially produced through discourse and…these constructed 

spaces can then deny their connections to material reality or mask material 

conditions… (and this) social production of spaces takes place in all discourse 

arenas, wherever rhetors are "inventing" the boundaries of inquiry, the agendas of 

research, or the languages of arguments. (pp. 13-14). 

Spatial Rhetoric: The foundations and conventions of a space therein placed by the 

designer of the space automatically constrain it according to their purpose. Edward Soja claimed 

that “relations of power and discipline are inscribed into the apparently innocent spatiality of 

social life [and cause these spaces to] become filled with politics and ideology” (as cited in 
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Reynolds, 1998, p. 12). Those politics and ideologies foundational to the spatial rhetoric then 

shape the original architecture of the arena and create the parameters within which the visitors to 

the space operate. 

Technology Competence: knowing about the history of the technology with which one is 

interacting, understanding the purpose(s) for which the technology was designed, knowing how 

to decode and recode the intricacies of the technology, interrogating its impact both positive and 

negative on society and culture, and employing these skills to create and innovate new 

technology designs to become the architect of one’s own technology spaces. 

Technology Curricula: programs of study in high schools that address the acquisition of 

skills necessary to attain technology literacy 

Technologically Literate: capable of using computers to calculate, program, design, read, 

write and communicate, according to the Clinton-Gore administration's initiative, Getting 

America’s Children Ready for the 21st Century (Selfe, 1999). A person who “understands in 

increasingly sophisticated ways that evolve over time, what technology is, how it is created, and 

how it shapes society, and in turn is shaped by society” (ITEA, 2007, p. 9). 

Technology Literacy: In “Technology and Literacy: A Story about the Perils of Not 

Paying Attention,” Selfe (1999) defined technology literacy as "computer skills and the ability to 

use computers and other technology to improve learning, productivity, and performance" (p. 

411). More recently, the ITEA (2007) defined technology literacy as “the ability to use, manage, 

assess, and understand technology” (p. 9). According to Hawisher et al. (2004), technological 

literacy is alternately referred to as electronic or digital literacy.  
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4 METHODOLOGY 

4.1 Method  

According to Abowitz and Toole (2010), mixed methods research is the combination and 

integration of qualitative and quantitative methods in the same study and is used when 

researchers need to obtain the broad purposes of breadth and depth of understanding and 

corroboration. The mixed methods research approach was selected because it offers enormous 

potential for generating new ways of understanding the complexities and contexts associated 

with a study phenomenon (Byrne & Humble, 2007). Therefore, the methodology was expedient 

in helping me to understand how students’ acquisition of technology competence was supported 

by the technology curricula offered in high schools in Georgia, and how marginalized student 

populations developed technological competence in the pre-requisite Introduction to Digital 

Technology. It was possible to generate such understanding given that mixed methods research 

provides synergy between qualitative and quantitative methods. According to Abowitz and Toole 

(2010), the basic premise is that integration of quantitative and qualitative approaches permits a 

more complete and synergistic utilization of data in providing a better understanding of research 

problems and complex phenomena than either approach. 

I considered utilizing the qualitative methodology. However, qualitative methodology 

was not found appropriate for the study because qualitative research methods are designed in a 

manner that they help reveal the behavior and perception of a target audience regarding a 

particular topic but the objective of this study was not to draw out participant responses (Byrne 

& Humble, 2007). Additionally, I also considered using the quantitative research methodology. 

However, quantitative research methods provide a less detailed picture of the phenomenon being 

studied because results are based on numerical responses and lack the component of context 
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(Abowitz & Toole, 2010). Thus, mixed methods research was deemed most appropriate for this 

study. 

Because prior studies investigated technology literacy from the perspective of what tools 

or skills students needed to have to become technologically literate, this study aimed to 

determine what specific knowledge students needed to acquire to develop technology 

competence; knowledge that enabled them to know about the history of the technology with 

which they were interacting, to understand the purpose(s) for which the technology was 

designed, to know how to decode and recode the intricacies of the technology, to interrogate its 

impact, both positive and negative, on society and culture, and to employ those skills to create 

and innovate new technology designs to become the architect of their own technology spaces.  

In order to get a panoramic view of the data, I used mixed methods and collected both 

qualitative and quantitative data. Using mixed methods for this study allowed me to triangulate 

data in multiple formats from multiple sources to confirm patterns, trends, and conclusions. 

Triangulating the data also allowed me to build validity and reliability in my research. At the 

outset of the project, from secondary sources, I collected publicly available standards from 

ITEA, Georgia’s Information Technology curriculum and Introduction to Digital Technology 

standards, and syllabi from the websites of teachers of the IDT course in neighboring counties. 

The qualitative data were then entered into NVivo to identify patterns and trends. From primary 

sources, I collected qualitative data through open-ended survey questions from teachers and 

students, conducted interviews at the beginning of the semester with teachers and the end of the 

semester with students, and conducted field observations of the class over the course of the 

semester. A comparison of the data that emerged from the NVivo analysis to the data from the 
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field observations, surveys, and interviews confirmed the trends and patterns of systemic and 

instructional restrictions on competency acquisition within the technology learning environment.  

From secondary sources, quantitative data collected addressed the demographic makeup 

of the participating school and class and the demographic makeup of several counties in the 

Atlanta Metropolitan area for comparison purposes and to situate the study within a majority-

minority school district. Quantitative data collected on the economic and socio-cultural makeup 

of the metropolitan counties sponsoring SB108 contrasted with the majority-minority district in 

which the research was conducted and confirmed patterns of hegemonic influences such as 

business needs or elitism regarding school zoning, school funding, and curriculum prioritization 

in schools, such that well-funded school districts and magnet schools within minority districts 

prioritized computer science and coding over skill and drill technology applications offered in 

the general curriculum to other students. From primary sources, quantitative data were collected 

from surveys of students and teachers to situate the study in a majority-minority school district 

and measure the extent to which course content was covered and realized learning was achieved.    

4.2 Design  

I chose the case study research design. According to Malina et al. (2011), case study is 

research design that enables researchers to generate an in-depth, multi-faceted understanding of a 

complex issue in its real-life context. As such, the research design is most appropriate for this 

study given that students’ acquisition of technology competence is a complex issue and that 

technology curricula are executed within real-life contexts in high school settings. Moreover, I 

chose case study because my research was primarily a program evaluation; this method generally 

provided some flexibility in modifying the study design along the way, allowing me to focus on 

a single subject or contemporary phenomenon in its real-world context, it was exploratory, 
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descriptive and explanatory in nature, and it best allowed me to answer ‘how” and “why” 

research questions (Bogdan & Biklen, 2016, p. 56; Merriam & Tisdell, 2016, p. 232; Yin, 2002, 

p. 9). Another reason the case study method best fit this research design was that it permitted me 

to “deal with a full variety of evidence (documents, field observations, interviews)” to learn how 

or why a program worked or not while having little to no control over subjects’ behaviors 

(Merriam & Tisdell, 2016, p. 233; Yin, 2002, p. 10-12). There are several known concerns with 

case studies, the most important of which are “generalizability, validity, and reliability” (Bogdan 

& Biklen, 2016, p. 62; Merriam & Tisdell, 2016, p. 237; Yin, 2002, p. 20). I chose to head off 

these concerns by a) using research questions that were set to address specific propositions; b) 

bounding the case study by specifying the locations and populations to be observed; and c) 

planning an “entry and exit point in time for the case study rather than rely on data saturation as 

an ending point” (Bogdan & Biklen, 2016, p. 64; Yin, 2002, p. 34). In essence, I prepared a 

distinct list of research questions to be answered by the study, I identified a school and class to 

be observed, and I outlined the entry and exit points to be the beginning and ending of the school 

semester, during which period, the data collected would be used in the analysis. In addition, I 

heeded Yin’s case study practices like “preparing a detailed design of the study at the outset of 

the research, making minor changes after the data collection begins, and collecting data from 

multiple sources for triangulation” (Yazan, 2015, pp. 140-142; Yin, 2002, p. 29). Triangulation 

using multiple data collection methods and data sources helped address concerns with “internal 

validity or credibility” in my study (Merriam & Tisdell, 2016, p. 245). I collected extensive data 

that needed to be stored and cataloged into “a comprehensive primary resource package” 

(Merriam & Tisdell, 2016, p. 233). Data collection methods included field notes from 

observations, surveys, interviews, or other research sessions, transcripts, documents like 
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curriculum frameworks, syllabi, and photographs. For example, I observed the implementation 

of the technology curriculum in the classroom, conducted interviews with teachers, students, and 

administrators about the curriculum, reviewed the official curriculum documents as established 

by the district or state authorities for the courses, and examined the resources made available to 

students and teachers for the implementation of the curriculum. The data, physical and electronic 

copies, were organized, labeled, cataloged, and stored to “ensure construct validity and reliability 

in the case study” (Yin, 2002, pp. 45-47). For data analysis, I used a combination of the 

“modified analytic induction and logic models,” “linked data to propositions,” used “cross-case 

synthesis and constant comparison,” and addressed “rival explanations” of my findings (Bogdan 

& Biklen, 2016, pp. 65-70; Merriam & Tisdell, 2016, p. 202; Yin, 2002, p. 36).  

Other research designs that I considered included correlational and descriptive research 

designs. The correlational research design was not found appropriate because it is only expedient 

in cases where researchers need to uncover relationships that may have not been previously 

known (Malina et al., 2011). Notably, this research design was found inappropriate because my 

aim in this study was not to unearth relationships between variables. After considering the 

descriptive research design, I found it unsuitable because the research design does not answer 

questions about why a certain phenomenon occurs or what the causes are (Byrne & Humble, 

2007). The case study design was thus found suitable because in this study I needed to determine 

how spatial rhetoric in high school computer science curricula inherently inhibited the 

acquisition of technology competence. 
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4.3 Overview of Participants 

The school district where this study was conducted had a 66.7% minority population, 

with only 61.1% earning above $50,000 annually; the median household income was $65,116 

(Neighborhood Nexus, 2022). A majority-minority school, the population was 80% Black or 

African American and evenly split between the male and female student body (Table 2). Almost 

25% of the student body received special services like special education support, English Learner 

Support, and Gifted learning among others (Table 2). The participating class in this case study 

consisted of 26 respondents, 80% of whom were Black, and 65% of whom were male; there were 

no white students in this class (Figure 3). Of the 26 respondents, 27% received school support 

services such as special education, gifted or English Learner support, and 38% received some 

social services support like Medicaid, Supplemental Social Security, or Rental support (Figure 

3). The demographic data above helps to situate this study in a majority-minority school and 

speaks to the socioeconomic status of its students in the Introduction to Digital Technology class. 

The local high school reflected in this study (profiled in Table 2) offered two IT pathways: Web 

Design and Programming APPS, Games and Society. Students in both pathways took the 

required Introduction to Digital Technology course as the prerequisite for the pathway. Students 

who pursued Web Design also took Digital Technology and Web Design courses to complete 

their IT pathway. Students who pursued Programming took a Computer Science Principles or AP 

Computer Science Principles course and the Programming Apps, Games and Society course to 

complete their IT pathway. 
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Table 2 School Profile 

School Profile 

  Ethnicity Gender 

Enrollment: 

1586 

Student 

Type 

Grade 

Level 

American 

Indian or 

Alaskan 

Native Asian 

Black or 

African 

American 

Hispan

ic/ 

Latino 

of Any 

Race 

Multi

-

Racia

l 

Native 

Hawaiia

n or 

Pacific 

Islander White Female Male Total 

Percent

age 

Total 

Enroll

ment 

9 0 7 387 75 9 0 8 222 264 486 30.64 

10 2 3 319 65 10 1 4 202 202 404 25.47 

11 0 3 295 49 3 0 4 193 161 354 22.32 

12 1 9 275 44 11 0 2 177 165 342 21.56 

Total   3 22 1276 233 33 1 18 794 792 1586 100.00 

Percent

age   0.19 1.39 80.45 14.69 2.08 0.06 1.13 50.06 49.94     

Special 

Educati

on 

9 0 0 49 6 0 0 3 13 45 58 3.66 

10 0 0 50 7 1 0 1 15 44 59 3.72 

11 0 1 46 2 0 0 2 25 26 51 3.22 

12 0 3 53 5 0 0 0 21 40 61 3.85 

Total   0 4 198 20 1 0 6 74 155 229 14.44 

English 

Learner

s 

9 0 0 4 12 0 0 0 5 11 16 1.01 

10 1 0 2 13 0 0 0 10 7 17 1.07 

11 0 0 3 7 0 0 0 6 3 9 0.57 

12 0 0 5 5 0 0 0 7 3 10 0.63 

Total   1 0 14 37 0 0 0 28 24 52 3.28 

 

  

 

Ethnicity Gender 

Enrollment: 

1586 
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Student 

Type 

Grade 

Level 

American 

Indian or 

Alaskan 

Native Asian 

Black or 

African 

American 

Hispan

ic/ 

Latino 

of Any 

Race 

Multi

-

Racia

l 

Native 

Hawaiia

n or 

Pacific 

Islander White Female Male Total 

Percent

age 

Section 

504 

9 0 0 10 1 0 0 0 5 6 11 0.69 

10 0 0 4 0 1 0 0 3 2 5 0.32 

11 0 0 9 0 0 0 0 4 5 9 0.57 

12 0 0 1 1 1 0 0 1 2 3 0.19 

Total   0 0 24 2 2 0 0 13 15 28 1.77 

Gifted 

9 0 1 14 5 0 0 0 10 10 20 1.26 

10 0 0 7 2 0 1 0 5 5 10 0.63 

11 0 0 11 3 0 0 0 8 6 14 0.88 

12 0 0 14 2 2 0 1 9 10 19 1.20 

Total   0 1 46 12 2 1 1 32 31 63 3.97 

Homele

ss 

9 0 2 7 0 0 0 0 4 5 9 0.57 

10 0 0 5 0 1 0 0 2 4 6 0.38 

11 0 0 2 0 0 0 0 1 1 2 0.13 

12 0 0 2 0 0 0 1 3 0 3 0.19 

Total   0 2 16 0 1 0 1 10 10 20 1.26 
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Figure 3 Class Profile 

 

4.4 Instrumentation  

The instrumentation chosen for this case study included surveys, field observations, and 

interviews. Surveys were given at the beginning of the semester to two teachers, and the class of 

students observed; at the end of the semester, surveys were given to the teacher and students 

observed. The class studied was observed on three separate occasions: at the beginning of the 

semester, middle of the semester, and end of the semester. Each observation lasted for 90 

minutes, and field notes were taken during the observations. Interviews were conducted at the 
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beginning of the semester with two teachers, at the end of the semester with the teacher whose 

class was observed, and at the end of the semester with students. 

I used the standards from ITEA as the baseline to develop the survey questions. In addition 

to the focus questions of the survey, teachers and students provided ancillary demographic 

information to situate the class observed within the marginalized populations intended for this 

study. The questions fell into three categories: multiple choice, select all that apply, and open-

ended. The initial survey for students had only one open-ended question: “In your own words, 

what do you expect to learn in the IDT class?” Responses to this question were meant to gauge 

students’ expectations and to get an understanding of what they hoped to learn in the course. Part 

of the teachers’ initial survey focused on what capacities they expected students to have before 

entering the class and how they assessed if students were prepared to enter the class (Table 3). 

Table 3 Teachers’ Initial Survey Questions 

Question 

Type 

Question Response 

options 

Audience 

Survey 

(Beginning 

of course) 

Which of these do you assume that 

students can do before entering the 

Introduction to Digital Technology 

class?  

a. Turn on a computer 

b. Log onto the internet 

c. Use browsers and search 

engines 

d. Use Microsoft Office 

Applications 

e. Use Google Suites 

Applications 

f. Use Open Access 

Applications 

g. Build websites 

h. Use programming 

language: Java, Python, 

Ruby, C++, C#, SQL. 

i. Troubleshoot hardware 

j. Troubleshoot software 

Select all that 

apply 

Teacher 



Spatial Rhetoric in High School Computer Science Curricula  85 

 

k. Design hardware/Build a 

computer 

l. Design software and 

applications 

Survey 

(Beginning 

of course) 

How do you assess what students know 

and are able to do with technology at 

the onset of the IDT class? 

a. Require pre-requisite for 

the course 

b. Pre-entry screening 

c. Pre-assessment at course 

onset 

d. Student demonstrations 

e. No assessment needed 

or required 

f. Other 

 

Multiple choice Teacher 

  

The remaining questions on the teachers’ survey and the questions on the students’ exit 

surveys were derived from the ITEA standards and asked what the teachers expected to teach 

and taught and what students actually learned at the outcome of the course on the Nature of 

Technology, Technology and Society, Design, Abilities for a Technological World, and the 

Deigned World (Table 4).  

 

 Table 4 Standards-Based Questions 

Question 

Type 

Question Response 

options 

Audience 

Survey 

(Beginning of 

course) 

Which of these concepts about the nature of 

technology do you address in the IDT class? 

a. Causes of rapid technology 

development 

b. Driving forces of technology 

innovation 

c. How technology systems work 

to solve complex real-life 

problems 

d. Criteria and constraints of 

designing a product 

Select all that 

apply 

Teacher 
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e. Technology processes and 

their purposes 

f. Technology transfer and 

interdisciplinary uses 

Survey 

(End of 

course) 

On which of these concepts about the nature 

of technology do you spend the most 

instructional time? 

g. Causes of rapid technology 

development 

h. Driving forces of technology 

innovation 

i. How technology systems work 

to solve complex real-life 

problems 

j. Criteria and constraints of 

designing a product 

k. Technology processes and 

their purposes 

l. Technology transfer and 

interdisciplinary uses 

Select all that 

apply 

Teacher 

Survey 

(Beginning of 

course) 

Which of these concepts about technology 

and society do you address in the IDT class? 

a. Cultural, social, economic, and 

political changes to society caused or 

shaped by technology use 

b. Positive and negative effects, ethical 

considerations, and trade-offs 

involved in decisions about 

technology use 

c. Positive and negative effects of 

technology on the environment and its 

resources 

d. Evolution of technology from the Iron 

Age to the Information Age 

Select all that 

apply 

Teacher 

Survey 

(End of 

course) 

On which of these concepts about technology 

and society do you spend the most 

instructional time? 

e. Cultural, social, economic, and 

political changes to society caused or 

shaped by technology use 

f. Positive and negative effects, ethical 

considerations, and trade-offs 

involved in decisions about 

technology use 

Select all that 

apply 

Teacher 
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g. Positive and negative effects of 

technology on the environment and its 

resources 

h. Evolution of technology from the Iron 

Age to the Information Age 

Survey 

(Beginning of 

course) 

Which of these concepts about technology 

design do you address in the IDT class? 

a. The design process: problem 

definition, brainstorming, research, 

criteria, and constraints 

b. Developing models and prototypes 

c. Testing, evaluating, and refining the 

design based on established design 

principles 

d. Communicating the processes and 

results 

e. Research and development as a 

problem-solving approach to 

technology innovation 

Select all that 

apply 

Teacher 

Survey 

(End of 

course) 

On which of these concepts about technology 

design do you spend the most instructional 

time? 

f. The design process: problem 

definition, brainstorming, research, 

criteria, and constraints 

g. Developing models and prototypes 

h. Testing, evaluating, and refining the 

design based on established design 

principles 

i. Communicating the processes and 

results 

j. Research and development as a 

problem-solving approach to 

technology innovation 

Select all that 

apply 

Teacher 

Survey 

(Beginning of 

course) 

Which of these concepts about the abilities 

for a technological world do you address in 

the IDT class? 

a. Identify a design problem and 

determine if to address it 

b. Assess how criteria and constraints 

affect the design process 

c. Use prototypes and models to refine a 

design 

d. Use the design process to produce a 

product or system 

Select all that 

apply 

Teacher 
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e. Evaluate a design solution with 

various models 

f. Monitor quality and efficiency 

throughout the design process 

g. Evaluate and communicate results 

using verbal, quantitative, graphic, 

and other means 

h. Use technology tools to operate, 

troubleshoot, diagnose, document, 

and communicate appropriate data 

i. Collect and synthesize data using 

assessment and forecasting techniques 

j. Make decisions about the future 

development of technology 

Survey 

(End of 

course) 

On which of these concepts about the 

abilities for a technological world do you 

spend the most instructional time? 

k. Identify a design problem and 

determine if to address it 

l. Assess how criteria and constraints 

affect the design process 

m. Use prototypes and models to refine a 

design 

n. Use the design process to produce a 

product or system 

o. Evaluate a design solution with 

various models 

p. Monitor quality and efficiency 

throughout the design process 

q. Evaluate and communicate results 

using verbal, quantitative, graphic, 

and other means 

r. Use technology tools to operate, 

troubleshoot, diagnose, document, 

and communicate appropriate data 

s. Collect and synthesize data using 

assessment and forecasting techniques 

t. Make decisions about the future 

development of technology 

Select all that 

apply 

Teacher 

Survey 

(Beginning of 

course) 

Which of these concepts about the designed 

world do you address in the IDT class? 

a. The designed world is 

interdisciplinary 

b. Medical technologies aid in the 

prevention, protection, maintenance, 

and rehabilitation of health 

Select all that 

apply 

Teacher 
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c. Telemedicine reflects the 

convergence of technological 

advances in several fields 

d. Agriculture involves the production 

and distribution of crops as well as 

the management and conservation of 

natural resources 

e. Power systems use renewable and 

non-renewable forms of energy 

f. Information and communication 

technologies allow the transfer of 

information through multiple means 

and for multiple purposes 

g. Communication systems are made up 

of a source, encoder, transmitter, 

receiver, decoder, storage, retrieval, 

and destination 

h. Transportation plays a vital role in the 

operation of other technologies as 

well as the movement of people and 

goods 

Survey 

(End of 

course) 

On which of these concepts about the 

designed world do you spend the most 

instructional time? 

i. The designed world is 

interdisciplinary 

j. Medical technologies aid in the 

prevention, protection, maintenance, 

and rehabilitation of health 

k. Telemedicine reflects the 

convergence of technological 

advances in several fields 

l. Agriculture involves the production 

and distribution of crops as well as 

the management and conservation of 

natural resources 

m. Power systems use renewable and 

non-renewable forms of energy 

n. Information and communication 

technologies allow the transfer of 

information through multiple means 

and for multiple purposes 

o. Communication systems are made up 

of a source, encoder, transmitter, 

receiver, decoder, storage, retrieval, 

and destination 

Select all that 

apply 

Teacher 
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p. Transportation plays a vital role in the 

operation of other technologies as 

well as the movement of people and 

goods 

 

Survey 

(End of 

course) 

What did you already know to do before 

entering the Introduction to Digital 

Technology class? 

a. Turn on a computer 

b. Log onto the internet 

c. Use browsers and search 

engines 

d. Use Microsoft Office 

Applications 

e. Use Google Suites 

Applications 

f. Use Open Access 

Applications 

g. Build websites 

h. Use programming language: 

Java, Python, Ruby, C++, C#, 

SQL. 

i. Troubleshoot hardware 

j. Troubleshoot software 

k. Design hardware/Build a 

computer 

l. Design software and 

applications 

 

Select all that 

apply 

Student 

Survey 

(End of 

course) 

What did you learn to do with technology 

after taking the IDT class? 

a. Turn on a computer 

b. Log onto the internet 

c. Use browsers and search 

engines 

d. Use Microsoft Office 

Applications 

e. Use Google Suites 

Applications 

f. Use Open Access 

Applications 

g. Build websites 

h. Use programming language: 

Java, Python, Ruby, C++, C#, 

SQL. 

i. Troubleshoot hardware 

Select all that 

apply 

Student 
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j. Troubleshoot software 

k. Design hardware/Build a 

computer 

l. Design software and 

applications 

 

Survey 

(End of 

course) 

What did you learn about the nature of 

technology?  

a. Society’s needs and human 

creativity drive rapid 

technology development  

b. The market, profit, and 

specific goal-oriented research 

drive technology innovation 

c. Technology systems are 

embedded in other larger 

systems working together to 

solve complex real-life 

problems  

d. Optimization is a process of 

designing a product fitting 

particular criteria and 

constraints with determined 

resources 

e. Processes created by new 

technologies include 

management, design, quality 

control and/or feedback 

f. Transferring technologies to 

other uses or other fields 

drives innovation and progress  

Select all that 

apply 

Student 

Survey 

(End of 

course) 

What did you learn about technology and 

society? 

a. Technology use can cause 

cultural, social, economic, and 

political changes affecting 

society  

b. Decisions about the use of 

technology must involve 

ethical considerations and 

trade-offs between positive 

and negative effects  

c. Technology can both damage 

and protect the environment 

and its resources  

Select all that 

apply 

Student 
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d. The decision to develop 

technology is influenced by 

societal opinions, demands, 

needs, wants, values and goals 

e. Throughout history, 

technology has been a 

powerful force in reshaping 

the social, cultural, political, 

and economic landscape 

f. The Iron Age, The Middle 

Ages, The Renaissance, The 

Industrial Revolution, and The 

Information Age all reflect the 

evolution of technology 

development and its 

refinement of existing tools, 

resources, and processes  

Survey 

(End of 

course) 

What did you learn about design? 

a. The design process includes 

defining a problem, 

brainstorming, researching, 

specifying criteria and 

constraints  

b. The design process includes 

developing models or 

prototypes, testing, evaluating, 

and refining the design  

c. The design process includes 

communicating the processes 

and results  

d. Designs are evaluated based 

on established design 

principles  

e. A prototype is a working 

model used to test a design 

concept  

f. Research and development is 

a specific problem-solving 

approach for technology 

innovation in business and 

industry  

g. Not all problems are 

technological, and not every 

problem can be solved with 

technology  

Select all that 

apply 

Student 
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Survey 

(End of 

course) 

Which of these abilities for a technological 

world did you develop in this class? 

a. I can identify a design 

problem and decide whether 

or not to address it  

b. I can determine how criteria 

and constraints affect the 

design process  

c. I can use prototypes and 

modeling to refine a design  

d. I can develop and produce a 

product or system using a 

design process  

e. I can evaluate a design 

solution with various models 

to monitor quality and 

efficiency throughout the 

process  

f. I can evaluate and 

communicate the results of the 

entire design process using 

verbal, graphic, quantitative 

and other means  

g. I can use technology tools to 

operate, troubleshoot or 

diagnose systems and 

document and communicate 

appropriate data  

h. I can collect and synthesize 

data using assessment and 

forecasting techniques to 

make decisions about the 

future development of 

technology  

Select all that 

apply 

Student 

Survey 

(End of 

course) 

What did you learn about the designed 

world? 

a. The designed world is 

interdisciplinary 

b. Medical technologies aid in 

the prevention, protection, 

maintenance, and 

rehabilitation of health  

c. Telemedicine reflects the 

convergence of technological 

advances in a number of fields  

Select all that 

apply 

Student 
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d. Agriculture involves the 

production and distribution of 

crops as well as the 

management and conservation 

of natural resources 

e. Power systems use renewable 

or non-renewable forms of 

energy  

f. Information and 

communication technologies 

allow the transfer of 

information through multiple 

means and for multiple 

purposes  

g. Communication systems are 

made up of a source, encoder, 

transmitter, receiver, decoder, 

storage, retrieval, and 

destination  

h. Transportation plays a vital 

role in the operation of other 

technologies as well as the 

movement of people and 

goods  

Survey Demographics: 

Grade level: 9, 10, 11, 12 

Age: 14, 15, 16, 17, 18, 19, 20, 21 

Gender: male, female, other 

Ethnicity: Hispanic/Latino, Non-

Hispanic/Latino 

Race: Black or African American, White, 

Asian, American Indian or Alaska Native, 

Native Hawaiian or other Pacific Islander 

 

Socioeconomic status: Supplemental 

Assistance 

 

Special services: EL, DES, Gifted, 504, 

SST/RTI, Homeless 

 

Multiple 

Choice 

 

 

 

 

 

 

 

Yes or No 

 

 

Select all that 

apply 

Student 

 

During observations, my interactions with students were few. I walked around the 

classroom to see what they were working on and eavesdropped on conversations. Sometimes, I 

asked students to explain what they were working on to gauge if they understood the task and to 
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view the student’s explanation in the context of the standards. Asking the students to explain 

what they were learning was an innate action from my experience as an evaluator and no doubt 

an intrusion and interference from the researcher into the field observation. As I took field notes 

and had questions, I asked the teacher for elaboration. During observations, I also recorded the 

teacher as he provided instruction to students to put the instruction in the context of the 

standards. 

The other type of instrumentation used was interviews with teachers and students. Owing 

to the limitations of the study, only two teachers were available in the school selected who taught 

the Introduction to Digital Technology course. One teacher had just finished teaching the course 

in the fall semester, so I deemed his insight and documents relevant to the study; the other 

teacher was preparing to teach the class for the spring semester, and this was the class I 

observed. Interviews were conducted with both teachers at the beginning of the semester, and no 

interviews were conducted with the teacher observed at the end of the semester. The interview 

questions were designed to get the teachers’ perspectives on the purpose of the class, how their 

program is affected by the current technology competence of students, and what they expect to 

prioritize in the course and for students to learn at the outcome (Table 5). 

 

Table 5 Teacher Interview Questions 

Question 

Type 

Question Response 

options 

Audience 

Interview 

(Beginning 

of course) 

In your own words, what do you understand 

the ultimate goal of the IDT class to be? 

Interview Teacher 

Interview 

(Beginning 

of course) 

How is your program of instruction affected by 

incoming students’ technological abilities?  

Interview Teacher 

Interview 

(Beginning 

of course) 

Which standards in the course do you 

prioritize? Why? 

Interview Teacher 
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Interview 

(Beginning 

of course) 

What do you expect students to be able to 

know and do by the end of this class? 

Interview Teacher 

 

No students were interviewed at the beginning of the semester or during the semester. Four 

students out of twenty-six were interviewed at the end of the semester, as they were the only 

students for whom I received parental permission for the interview. The interview questions 

focused on what students learned, what they had hoped to learn, and what they spent the most 

time learning during the course (Table 6). 

Table 6 Students’ Interview Questions 

Question 

Type 

Question Response 

options 

Audience 

Interview 

(End of 

course) 

In your own words, what did you learn to do 

after completing the IDT class? 

Interview Student 

Interview 

(End of 

course) 

What did you spend the most time learning 

about in this course? 

Interview Student 

Interview 

(End of 

course) 

What did you want to learn about technology 

that was not included in this course?  

Interview Student 

 

These instruments, the surveys, the interviews, and the observations, were used in 

conjunction with publicly available data such as syllabi from other districts and curriculum 

content and standards information. Together, these documents were meant to assist me in 

triangulating the data to establish validity and reliability in the study.  

4.5 Data Collection Procedures 

This case study was conducted over the course of one school semester, from January 

2022 to May 2022, and the intended subject of study was the general introductory course to the 

computer science pathways of Georgia’s CTAE curriculum: Introduction to Digital Technology. 

First, I wanted to examine how the IT-IDT standards correlated to the ITEA’s STLs, so I 
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compared the written standards and the critical knowledge that each set of standards required 

students to garner after learning the standard. This step was important in determining how 

consistent the technology standards were with each other. Next, I examined how these standards 

and objectives were reflected in the high school classroom. Apart from the syllabus, the lesson 

plans were the first pieces of data I looked at for an idea of how instruction was to occur in the 

classroom. Lesson plans generally outline the standards and objectives to be covered, the method 

of instruction delivery, key diction and skills to be acquired by students, instructional strategies 

to be used, and some form of learning assessment. Third, I administered surveys to the 

participating teacher and students at the outset of the semester and at the end of the semester. 

Then I conducted interviews with two teachers and four students. Finally, I collected field notes 

and recordings of instruction obtained during my observations.  

Data collection also included publicly available curricula and syllabi from local school 

districts, the State of Georgia’s computer science curriculum, surveys from teachers and students 

at the beginning and end of the semester, three classroom observations, samples of lesson plans, 

syllabi, and student work, and interviews with two teachers and four students. The surveys 

collected data on expectations for the course and realized learning after the course; surveys were 

given to two teachers and twenty-six students. The interview questions mirrored some elements 

of the surveys to ensure reliability in the research. Samples of lesson plans, syllabi, and student 

work provided insight into the expected outcomes and realized learning for the course. Field 

notes and recordings of instructional sessions also provided additional data for analysis. Data 

triangulation provided validity and reliability to this case study on how well students achieved 

technology competence over the course of the semester in this Introduction to Digital 

Technology course. 
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5 FINDINGS 

The State of Georgia introduced its computer science plan under Superintendent Richard 

Woods, to provide graduating secondary students with “all the tools necessary to thrive in 

society;” tools that include “digital literacy, digital competency, and computational thinking;” 

tools that will enable secondary graduates to gain access to the over $1.7 trillion in salaries left 

off the books because of unfilled Science, Technology, Engineering and Mathematics (STEM) 

positions in computing (State Plan for Computer Science Education, 2018, pp. 5-6). To achieve 

this goal, “several rigorous, new high school [informational technology] courses which reflect 

the diversity of the discipline” were added to the Career Technical and Agricultural Education 

(CTAE) Pathways (State Plan for Computer Science Education, 2018, p. 7). This study 

investigated how the State’s computer science was implemented and the effectiveness of the 

introductory course to the curriculum, Introduction to Digital Technology, in helping students to 

achieve technology competence.  

5.1 Research Questions and Answers 

In my study, four main questions were of interest to me: 

1. How did the State of Georgia’s technology curriculum standards for 

the Introduction to Digital Technology (IDT) class align with those of 

the National Standards for Technology Literacy created by ITEA? 

With this question, I compared how well Georgia’s IT-IDT technology curriculum standards 

were designed and whether they mirrored the competencies outlined in the National Standards 

for Technology Literacy created by the ITEA. If the State’s standards were comparable to 

ITEA’s, then one can conclude that the competencies within the standards were adequate to help 

students achieve technology competence.  
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2. How did the IDT technology curriculum delivered in these high 

schools align with the expected outcomes in the ITEA standards to 

deliver technology competence to students? 

This question focused on whether the IT-IDT standards covered in the classroom adequately 

delivered technology competence to students. If all the IT-IDT standards were covered over the 

course of the semester, then students could develop some technology competence depending on 

how well they performed on the standards during the semester.  

3. What was the outcome of the technology curriculum delivered to 

students in the Introduction to Digital Technology course as it pertains 

to technology competence?  

This question assessed whether the technology curriculum delivered in the Introduction to 

Digital Technology course enabled students to develop technology competence by the end of the 

course. The question required an analysis of the curriculum delivered to students and the 

standards covered during instruction. 

4. What impact did spatial rhetoric have on the design and delivery of the 

IDT course that affected technology competence? 

This question considered how the rhetoric of the classroom space affected students’ ability to 

develop technology competence; for example, the classroom and equipment setup, the content 

covered, and the teacher’s role. 

5.2 Qualitative Findings 

5.2.1 Research Question 1: Alignment of Technology Standards 

With my first research question, I compared how well Georgia’s IT-IDT technology 

curriculum standards were designed and whether they mirrored the competencies outlined in the 
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National Standards for Technology Literacy created by the ITEA. If the State’s standards were 

comparable to ITEA’s, then one can conclude that the competencies within the standards were 

adequate to help students achieve technology competence.  

Part of this case study examined the objectives and standards of the Introduction to 

Digital Technology course, and compared them to those of the ITEA (Appendix B. 2). In 

reviewing the syllabi from the two participating teachers and a few more that were publicly 

available on other local school sites, the evidence showed that the objectives, and standards on 

all the syllabi came directly from the state of Georgia’s course description outline (Appendix 

B.1). Teachers copied verbatim the course description and the standards for the class directly 

from the state’s course outline. The objectives of the course, according to the state’s course 

outline, specified that: 

This course is designed for high school students to understand, communicate, and 

adapt to a digital world as it impacts their personal life, society, and the business 

world…Students will not only understand the concepts but apply their knowledge 

to situations and defend their actions/decisions/choices through the knowledge 

and skills acquired in this course. (“Information Technology: Introduction to 

Digital Technology,” 2022) 

There were eleven course standards, each with notable subsections, for the Introduction 

to Digital Technology class (Appendix B.1). In reviewing the standards, the objectives focused 

primarily on students acquiring employability skills such as researching career paths, 

demonstrating professional communication skills, using appropriate technology and software 

applications, and following policies (Table 7). More specifically, these standards highlighted 

specific employability skills students needed to develop. For example, standard IT-IDT-4, which 
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asked students to “identify, describe, evaluate, select and use appropriate technology, more 

specifically required them to understand the computer workstation setup and the functionality of 

the software (Table 7; Appendix B.1). Standards IT-IDT-5 and 6 instructed students to develop a 

working IT and Networking vocabulary, and understand how components function in data 

transmission (Table 7; Appendix B.1). While standards IT-IDT-8 and 9 somewhat delved into 

programming and design, the standards only mentioned HypertText Markup Language (HTML) 

and Cascading Style Sheets (CSS) for webpage design and were non-specific as to programming 

languages to which students might be exposed during the course (Table 7; Appendix B.1).  

Table 7 Course Standards 

Course 

Standard 

Objective Sub-

sections 
IT-IDT-1 Demonstrate employability skills required by business and 

industry 

6 

IT-IDT-2 Explore, research, and present findings on positions and career 

paths in technology and the impact of technology on a chosen 

career area 

9 

IT-IDT-3 Demonstrate effective professional communication skills (oral, 

written, and digital) and practices that enable positive 

customer relationships. 

4 

IT-IDT-4 Identify, describe, evaluate, select and use appropriate 

technology 

4 

IT-IDT-5 Understand, communicate, and adapt to a digital world. 5 

IT-IDT-6 Explore and explain the basic components of computer 

networks 

6 

IT-IDT-7 Use computational thinking procedures to analyze and solve 

problems. 

5 

IT-IDT-8 Create and organize webpages through the use of a variety of 

web programming design tools. 

5 

IT-IDT-9 Design, develop, test, and implement programs using visual 

programming. 

7 

IT-IDT-10 Describe, analyze, develop and follow policies for managing 

ethical and legal issues in the business world and in a 

technology-based society. 

8 

IT-IDT-11 Explore how related student organizations are integral to 

career and technology education courses through leadership 

development, school and community service projects, 

entrepreneurship development, and competitive events. 

5 
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While initial surveys were given and interviews conducted with two teachers, only one, 

Teacher B, participated in the study. In an introductory survey, the teachers were asked to 

identify which core concepts about technology they expected to address during classroom 

instruction; these core concepts were reflective of the ITEA’s STLs. The survey questions 

focused on the critical knowledge in each of the ITEA’s STLs: the nature of technology (Figure 

4), technology and society (Figure 5), design (Figure 6), abilities for a technological world 

(Figure 7), and the designed world (Figure 8). 

 

Figure 4 The Nature of Technology 

 

 

Figure 5 Technology and Society 
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Figure 6 Technology Design 

 

 

 

Figure 7 Abilities for a Technological World 
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Figure 8 The Designed World 

 

Teacher A had taught the IDT class in the fall semester; teacher B, whose class was 

observed, taught the IDT class in the spring semester. A close analysis of each teacher’s 

responses in the survey indicated that they intended to cover most of the topics concerning the 

nature of technology, technology and society, technology design, the abilities for a technological 

world, and a designed world (Table 8, Columns C and D).  

The exit survey from Teacher B, whose class was observed, provided data on which core 

concepts the teacher taught during the semester (Table 8, Column E).  

Table 8 Intended Learning Targets 

Column  

A 

Column  

B 

Column 

C 

Column 

D 

Column 

E 

ITEA 

Standard 

Core Concept Teacher 

A 

Teacher 

B 

Teacher 

B 

Taught 

The Nature of 

Technology 

1. Causes of rapid development 

2. Driving forces of technology 

innovation 

3. How technology systems work to solve 

complex real-life problems 

4. Criteria and constraints of designing a 

product 

2 

3 

4 

5 

6 

 

1 

2 

3 

6 

3 

4 
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5. Technology processes and their 

purposes 

6. Technology transfer and 

interdisciplinary uses 

Technology 

and Society 

1. Cultural, social, economic, and 

political changes to society caused or 

shaped by technology use 

2. Positive and negative effects, ethical 

considerations, and trade-offs involved 

in decisions about technology use 

3. Positive and negative effects of 

technology on the environment and its 

resources 

4. Evolution of technology from the Iron 

Age to the Information Age 

1 

2 

3 

4 

 

2 

3 

4 

 

2 

3 

 

Technology 

Design 

1. The design process: problem 

definition, brainstorming, research, 

criteria, and constraints 

2. Developing models and prototypes 

3. Testing, evaluating, and refining the 

design based on established design 

principles 

4. Communicating the processes and 

results 

5. Research and development as a 

problem-solving approach to 

technology innovation 

1 

2 

3 

4 

5 

 

4 

 

1 

2 

3 

 

Abilities for a 

Technological 

World 

1. Identify a design problem and 

determine if to address it 

2. Assess how criteria and constraints 

affect the design process 

3. Use prototypes and models to refine a 

design 

4. Evaluate a design solution with various 

models 

5. Monitor quality and efficiency 

throughout the design process 

6. Evaluate and communicate results 

using verbal, quantitative, graphic and 

other means 

7. Use technology tools to operate, 

troubleshoot, diagnose, document and 

communicate appropriate data 

8. Collect and synthesize data using 

assessment and forecasting techniques 

1 

3 

4 

5 

6 

7 

8 

7 1 

5 

 



Spatial Rhetoric in High School Computer Science Curricula  106 

 

9. Make decisions about the future 

development of technology 

The Designed 

World 

1. The designed world is interdisciplinary 

2. Medical technologies aid in the 

prevention, protection, maintenance, 

and rehabilitation of health 

3. Telemedicine reflects the convergence 

of technological advances in several 

fields 

4. Agriculture involves the production 

and distribution of crops as well as the 

management and conservation of 

natural resources 

5. Power systems use renewable and non-

renewable forms of energy 

6. Information and communication 

technologies allow the transfer of 

information through multiple means 

and for multiple purposes 

7. Communication systems are made up 

of a source, encoder, transmitter, 

receiver, decoder, storage, retrieval, 

and destination 

8. Transportation plays a vital role in the 

operation of other technologies as well 

as the movement of people and goods 

6 

7 

 

1 

 

6 

 

5.2.2 Research Question 2: In the Classroom 

I analyzed how these standards were reflected in the high school classroom. Apart from 

the syllabus, the lesson plans were the first pieces of data I observed for an idea of how 

instruction was to occur in the classroom. Lesson plans generally outline the standards and 

objectives to be covered, the method of instruction delivery, key diction and skills to be acquired 

by students, instructional strategies to be used, and some form of learning assessment (Table 9). 

The lesson plans from two teachers were compared: one who taught the Introduction to Digital 

Technology class in the Fall of 2021 (Teacher A) and the other (Teacher B), whose Introduction 

to Digital Technology class was observed during the Spring 2022 semester. Of the eleven IT-
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IDT standards outlined by the state of Georgia for the technology curriculum, only four 

standards were covered according to the lesson plans reviewed. To be transparent, only three 

lesson plans were collected from Teacher A of the fall semester class as this class was not 

observed: one from the beginning, one from the middle, and one from the end of the fall 

semester. The plans provided some insight into how the fall course progressed and the content 

coverage and instructional delivery selections made by the teacher, compared to those at the 

same three intervals in the spring course: beginning, middle, and end of the semester. Looking at 

the lesson plans alone certainly limits the conclusions that can be drawn regarding instruction 

and realized learning, as the students and the teacher of the fall course were not participants in 

the study. In contrast, nine lesson plans were collected from the teacher of the spring semester 

class that was observed. Table 9 shows a breakdown of the learning targets and instructional 

delivery methods for the content in each class.  
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Table 9 Lesson Plans Review 

Lesson Plans 

Reviewed 

Fall Semester: Web Design Pathway Spring Semester: Programming Apps, 

Games and Society 

Standards 

Covered: 

IT-IDT 4, 7, 8 and 9 IT-IDT 8 and 9 

Learning 

Targets: 

Computer workstation setup, computer types, 

components, peripherals and power requirements, 

software, and operating systems, using technology to 

facilitate communication, creating an effective 

PowerPoint presentation, creating animations, games, art, 

and music in a programming environment, sprite, scratch, 

creating webpages using HTML structure and best 

practices 

Digital Citizenship, Programming 

(Javascript), Unity Programming in C# (unit 1 

player control), Graphic Design (Adobe 

Illustrator), Adobe Photoshop (Photo 

manipulation-layers and background 

removals) 

Academic 

vocabulary: 

Tower, desktop, peripheral device, operating software, 

hardware, binary code, Mac, Windows, Linux, Microsoft, 

Graphic Interface, World Wide Web, Input and output 

devices, transition, animation, pitch, italics, template, 

drawing toolbar, outline, typeface, slide sorter, sprite, 

scratch, animation, HTML, body section, head section, 

tags, opening, and closing tags,  

Animation, command, Javascript, script, rule 

tile, tilemap, .cs file, Piskel, object reflect, 

Vector, Anchor Point tool, Pen tool, 

Pathfinder tool 

Instructional 

delivery 

Direct instruction through explanation, video 

demonstrations, modeling,  

Direct instruction for user interface, scripting, 

pen and selection tools, photoshop layers, 

Adobe Illustrator for combining shapes and 

logo design, Adobe After Effects for digital 

animation 

Learning 

strategies 

Tutorial videos, guided and independent practice, 

projects, online courses, guided notes, KIM charts,  

Projects 

Hardware 

 

 

 

 

Software 

Desktop computers 

 

 

 

 

Mac, Windows, Linux, Microsoft, Graphic Interface, 

Desktop or Laptop Computers with XEON 

PROCESSORS & 4 GB Graphics Cards and 

16+ GB or RAM 

 

Adobe Illustrator, Adobe Photoshop, Unity 

Game Engine, Visual Studio Code 
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Lesson Plans 

Reviewed 

Fall Semester: Web Design Pathway Spring Semester: Programming Apps, 

Games and Society 

External 

Resources 

www.codehs.com 

www.scratch.mit.edu  

http://www.gcflearnfree.org/computerbasics/1 

http://www.gcflearnfree.org/computerbasics/2 

http://www.gcflearnfree.org/computerbasics/3  

www.codehs.com  

https://learn.unity.com/course/create-with-

code  

Assessment 

for learning: 

Informal class exit questioning to determine 

misconceptions and reteaching needs, rubrics, online 

course completion, teacher observation, peer discussion, 

student-designed webpage 

Procedural Projects 

Graphic Design logos for online shop 

Animated Ironman Graphic 

 

 

 

http://www.codehs.com/
http://www.scratch.mit.edu/
http://www.gcflearnfree.org/computerbasics/1
http://www.gcflearnfree.org/computerbasics/2
http://www.gcflearnfree.org/computerbasics/3
http://www.codehs.com/
https://learn.unity.com/course/create-with-code
https://learn.unity.com/course/create-with-code
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To supplement the lesson plan analysis, responses to two sets of surveys were solicited. 

In an initial survey, teachers were asked what pre-existing computer skills they expected students 

to have before enrolling in the class. Both teachers expected all incoming students to have the 

following basic skills: to turn on a computer, log onto the internet, use browsers and search 

engines, use Microsoft, Google, and Open Access applications (Figure 9).  

 

Figure 9 Assumed Student Onset Skills 

 

According to the students’ survey, 77% of incoming students met the teachers’ 

expectations of having all the pre-existing skill sets (Figure 10). Further, some students indicated 

that they had moderate computer science competency: 38% could troubleshoot hardware and 

software, and 46% could build websites and webpages (Figure 11). Very few students had 

advanced computer science competency: 19% knew coding and programming languages, 8% 

could design software and applications, and only 4% could build a computer (Figure 11). 
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Figure 10 Computer Basics Competency 

 

 

                   
 

Figure 11 Onset Competency 

Students were asked in their introductory survey what they hoped to learn from the IDT 

class. Most of the students indicated that they hoped to learn coding and programming (57%) and 

100%

96%

92%

77%

0% 20% 40% 60% 80% 100% 120%

Turn on a computer

Log onto Internet

Use browsers and search engines

Use Microsoft, Open Access and Google

software and applications

Computer Basics

Percentage Students Assumed Skills Teacher

46%

38%

Moderate Competency

Building websites and

webpages
Troubleshooting hardware and

software

19%
8%

4%

Advanced Competency

Coding and programming

languages
Design software and applications

Design or build a computer
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to design software and applications (38%) (Figure 13). By the end of the semester, the numbers 

had not shifted significantly, with 38% saying they acquired skills to design software and 

applications and 47% saying they acquired coding and programming languages (Figure 12).  

         

Figure 12 Students' Interests versus Acquired Skills 

Conversely, students responded to an exit survey that identified core concepts from the 

ITEA’s technological competence standards they learned during the semester in the IDT class. 

The initial question about what students expected to learn was rephrased to ask them what they 

learned at the end of the class: coding competence increased from 19% to 39.13%, designing 

software and applications increased from 8% to 34.78%, and there were regressions in 

troubleshooting software and building websites and webpages; from 38% to 34.78%, and from 

46% to 21.74%, respectively, although it is unclear why these regressions occurred (Figure 13). 

 

 

12

8

1

Students' Interests

Coding and programming languages

Design software and applications

Design or build a computer

9

8

2

Acquired Skills

Coding and programming languages

Design software and applications

Design or build a computer
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Figure 13 Students' Realized Learning 

 

Following the question on realized learning, students were asked to specifically identify 

core concepts from the ITEA’s STLs they learned in class. The questions focused on the critical 

knowledge in each skill, and students could select multiple options to identify the core concepts 

they learned about the following standards: the Nature of Technology, Technology and Society, 

Technology Design, Abilities for a Technological World, and the Designed World (Figures 14 

through 18).  
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Figure 14 Nature of Technology 

 

 

 

Figure 15 Technology and Society 
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Figure 16 Abilities for a Technological World 

 

 

 

Figure 17 Technology Design 
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Figure 18 The Designed World 

Based on the survey responses above from the students (Figures 14 through 18), some 

students learned additional critical knowledge through osmosis versus the critical knowledge 

taught by the teacher about the core concepts in all the ITEA’s standards (Table 11). To be 

specific, up to 48% of students acquired 67% of the critical knowledge for the standard on the 

Nature of Technology; up to 52% of students acquire 75% of the critical knowledge in the 

standard for Technology and Society; up to 59% acquired 80% of the critical knowledge in the 

standard Technology Design; up to 57% of students acquired 56% of the critical knowledge for 

the standard on Abilities for a Technological World; and up to 43% of students acquired 13% of 

the critical knowledge for the standard on the Designed World (Table 11).  
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Table 7: ITEA Core Concepts Learned 

ITEA 

Standards 

Core Concepts Planned 

Core 

Concepts 

Core 

Concepts 

Expressly 

Taught 

Core 

Concepts 

Learned 

 

 

 

 

 

The Nature of 

Technology 

1. Causes of rapid development 

2. Driving forces of technology 

innovation 

3. How technology systems work to 

solve complex real-life problems 

4. Criteria and constraints of designing 

a product 

5. Technology processes and their 

purposes 

6. Technology transfer and 

interdisciplinary uses 

1 

2 

3 

6 

3 

4 

2 

3 

5 

6 

 

Up to 

48% of 

students 

learned 

these 

concepts 

through 

osmosis 

 

 

 

 

 

 

 

Technology 

and Society 

1. Cultural, social, economic, and 

political changes to society caused 

or shaped by technology use 

2. Positive and negative effects, 

ethical considerations, and trade-

offs involved in decisions about 

technology use 

3. Positive and negative effects of 

technology on the environment and 

its resources 

4. Evolution of technology from the 

Iron Age to the Information Age 

2 

3 

4 

 

2 

3 

 

1 

2 

3 

 

Up to 

52% of 

students 

learned 

these 

concepts 

that were 

taught 

 

 

 

 

 

Technology 

Design 

1. The design process: problem 

definition, brainstorming, research, 

criteria, and constraints 

2. Developing models and prototypes 

3. Testing, evaluating, and refining the 

design based on established design 

principles 

4. Communicating the processes and 

results 

5. Research and development as a 

problem-solving approach to 

technology innovation 

4 

 

1 

2 

3 

 

1 

2 

3 

5 

 

Up to 

59% of 

students 

learned 

these 

concepts 

through 

osmosis 

 

 

 

1. Identify a design problem and 

determine if to address it 

7 1 

5 

 

2 

3 

4 
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Abilities for a 

Technological 

World 

2. Assess how criteria and constraints 

affect the design process 

3. Use prototypes and models to refine 

a design 

4. Evaluate a design solution with 

various models 

5. Monitor quality and efficiency 

throughout the design process 

6. Evaluate and communicate results 

using verbal, quantitative, graphic, 

and other means 

7. Use technology tools to operate, 

troubleshoot, diagnose, document, 

and communicate appropriate data 

8. Collect and synthesize data using 

assessment and forecasting 

techniques 

9. Make decisions about the future 

development of technology 

5 

6 

 

Up to 

57% of 

students 

learned 

these 

concepts 

through 

osmosis 

 

 

 

 

The Designed 

World 

1. The designed world is 

interdisciplinary 

2. Medical technologies aid in the 

prevention, protection, 

maintenance, and rehabilitation of 

health 

3. Telemedicine reflects the 

convergence of technological 

advances in several fields 

4. Agriculture involves the production 

and distribution of crops as well as 

the management and conservation 

of natural resources 

5. Power systems use renewable and 

non-renewable forms of energy 

6. Information and communication 

technologies allow the transfer of 

information through multiple means 

and for multiple purposes 

7. Communication systems are made 

up of a source, encoder, transmitter, 

receiver, decoder, storage, retrieval, 

and destination 

8. Transportation plays a vital role in 

the operation of other technologies 

as well as the movement of people 

and goods 

1 

 

6 6 

 

Up to 

43% of 

students 

learned 

this one 

concept 

that was 

taught.  
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Samples of the students’ work collected showed remarkable similarities in production. In 

other words, all students produced some version of an Iron Man mask; the shapes and colors of 

the mask were the same for all students, which of course, is expected because the mask is a 

replica of the Marvel Iron Man mask. However, for geometric superheroes, the students also 

referenced Marvel’s Hulk, Wolverine, and Dr. Strange. Although students selected different 

heroes, the geometric designs they used were similar in that the positions of the arms and legs of 

the heroes were similarly placed, and the arcs used to design the positions of the arms and legs 

were the same. The only areas in the students’ work that showed some variety were the designs 

of magazine covers and tee-shirt designs. The magazine covers and tee-shirt designs showcased 

students’ individual preferences for art designs, type of face and color, choice of cover photo or 

personality, and personal interests.  

5.2.3 Research Question 3: Curriculum Delivery 

If implemented with fidelity, the standards of the IDT course in the technology 

curriculum in Georgia high schools still align, even if not proportionally, with the ITEA’s 

definition of technological literacy (Table 12). In the SB 108 legislation, the State of Georgia 

defined technology competence similarly to the ITEA: the state wanted students to know how to 

create and understand technology rather than simply using it, just as ITEA demanded that they 

know how technology is created, and how it shapes society, and in turn, is shaped by society. 

The expectations for learning of both parties were similar (Table 12). The state of Georgia’s IT-

IDT standards primarily outlined industry-related employment skills that students had to learn 

during the IDT course (Appendix B.1).  



Spatial Rhetoric in High School Computer Science Curricula  120 

 

During the three separate classroom observations, students completed or created projects 

based on existing software applications or platforms. For example, students worked on refining 

their skills in using the Adobe Creative Cloud, which included Photoshop or Adobe Illustrator; 

they traced sketches, colored in designs, or created logos. During the observation in January 

2022, students learned how to make curves with anchor points and how to adjust the 

transparency and opacity of an image in Adobe Illustrator, with the goal being to design logos 

for t-shirts to be sold in an online store. During the following observation in March 2022, 

students were still using Adobe Creative Cloud; this time, they were to animate a Marvel Iron 

Man mask by importing it from Illustrator into After Effects. During the final observation in May 

2022, students finalized t-shirt logo designs in Adobe Creative Cloud and uploaded those designs 

to their online stores. Some students encountered copyright challenges and had to relocate their 

online stores from one platform, Spreadshirt, to another, TeePublic. None of the classroom 

observations revealed any occasions where students actively engaged in writing codes or 

designing software applications. During observations, students worked independently on their 

designs in pre-built applications; they were DESIGNING IN software applications, not 

DESIGNING or PROGRAMMING software applications. Despite the teacher’s assertion in an 

interview that students were assigned to collaborative groups to seek assistance from each other 

before getting support from him, there was also no evidence of collaborative work among 

students during the observations. Informal conversations with the teacher revealed that students 

worked on game design during the semester and built games on the Unity platform. When asked 

if students could design their own games using C# outside the Unity platform, the teacher stated 

no; they could only build games within the pre-established platform. In a post-observation 
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interview conducted with students at the end of the semester, students indicated that they spent 

the most time using Adobe Photoshop but had an opportunity to create games (Table 13).  
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Table 8 ITEA & IT-IDT Standards Comparison 

ITEA Standards Critical Knowledge Relevant IT-IDT 

Standard 

Topics not addressed 

by IT-IDT Standards 

The Nature of Technology 

 

Students will develop an 

understanding of  

1) the characteristics 

and scope of 

technology 

2) the core concepts of 

technology 

3) the relationships 

among technologies 

and the connections 

between technology 

and other fields of 

study. 

1. Society’s needs and human creativity 

drive rapid technology development  

 

2. The market, profit, and specific goal-

oriented research drive technology 

innovation 

 

3. Technology systems are embedded in 

other larger systems working together 

to solve complex real-life problems  

 

4. Optimization is a process of 

designing a product fitting particular 

criteria and constraints with 

determined resources 

 

5. Processes created by new 

technologies include management, 

design, quality control and/or 

feedback 

 

6. Transferring technologies to other 

uses or other fields drives innovation 

and progress 

 

 

 

 

 

 

 

 

IT-IDT-2 

IT-IDT-3 

IT-IDT-4 

IT-IDT-5 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

IT-IDT-10 

 

 

 

 

 

 

 

 

 

 

1, 2, 6 

Technology and Society 

 

Students will develop an 

understanding of  

1. Technology use can cause cultural, 

social, economic, and political 

changes affecting society  
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1) the cultural, social, 

economic, and 

political effects of 

technology 

2) the effects of 

technology on the 

environment 

3) the role of society 

in the development 

and use of 

technology 

 

2. Decisions about the use of 

technology must involve ethical 

considerations and trade-offs between 

positive and negative effects  

 

3. Technology can both damage and 

protect the environment and its 

resources  

 

4. The decision to develop technology is 

influenced by societal opinions, 

demands, needs, wants, values and 

goals 

 

5. Throughout history, technology has 

been a powerful force in reshaping 

the social, cultural, political, and 

economic landscape 

 

6. The Iron Age, The Middle Ages, The 

Renaissance, The Industrial 

Revolution, and The Information Age 

all reflect the evolution of technology 

development and its refinement of 

existing tools, resources, and 

processes 

 

 

 

 

 

 

IT-IDT-10 

 

 

 

 

 

 

1, 3, 4, 5, 6  

Design  

 

Students will develop an 

understanding of 

1) the attributes of 

design 

2) engineering design 

1. The design process includes defining 

a problem, brainstorming, 

researching, specifying criteria and 

constraints  

 

2. The design process includes 

developing models or prototypes, 
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3) the role of 

troubleshooting, 

research and 

development, 

invention and 

innovation, and 

experimentation in 

problem-solving 

 

testing, evaluating, and refining the 

design  

 

3. The design process includes 

communicating the processes and 

results  

 

4. Designs are evaluated based on 

established design principles  

 

5. A prototype is a working model used 

to test a design concept  

 

6. Research and development is a 

specific problem-solving approach 

for technology innovation in business 

and industry  

 

7. Not all problems are technological, 

and not every problem can be solved 

with technology 

 

 

IT-IDT-2 

IT-IDT-5 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

 

 

 

 

5, 7, 

Abilities for a 

Technological World 

 

Students will develop the 

ability to  

1) apply the design 

process 

2) use and maintain 

technological 

products and 

systems 

1. I can identify a design problem and 

decide whether or not to address it  

 

2. I can determine how criteria and 

constraints affect the design process  

 

3. I can use prototypes and modeling to 

refine a design  

 

4. I can develop and produce a product 

or system using a design process  

 

 

 

 

 

 

 

 

 

 

IT-IDT-3 

IT-IDT-4 

IT-IDT-5 
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3) assess the impact of 

products and 

systems 

 

5. I can evaluate a design solution with 

various models to monitor quality 

and efficiency throughout the process  

 

6. I can evaluate and communicate the 

results of the entire design process 

using verbal, graphic, quantitative, 

and other means  

 

7. I can use technology tools to operate, 

troubleshoot or diagnose systems and 

document and communicate 

appropriate data  

 

8. I can collect and synthesize data 

using assessment and forecasting 

techniques to make decisions about 

the future development of technology 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

 

8 

The Designed World 

 

Students will develop an 

understanding of and be 

able to select and use  

1) medical 

technologies 

2) agricultural and 

related 

biotechnologies 

3) energy and power 

technologies 

4) information and 

communication 

technologies 

1. The designed world is 

interdisciplinary 

 

2. Medical technologies aid in the 

prevention, protection, maintenance, 

and rehabilitation of health  

 

3. Telemedicine reflects the 

convergence of technological 

advances in several fields  

 

4. Agriculture involves the production 

and distribution of crops as well as 

the management and conservation of 

natural resources 

 

 

 

 

 

 

 

 

 

IT-IDT-3 

IT-IDT-5 

 

 

 

 

 

 

 

 

 

2, 3, 4, 5, 8, 
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5) transportation 

technologies 

6) manufacturing 

technologies 

7) construction 

technologies 

 

 

5. Power systems use renewable or non-

renewable forms of energy  

 

6. Information and communication 

technologies allow the transfer of 

information through multiple means 

and for multiple purposes  

 

7. Communication systems are made up 

of a source, encoder, transmitter, 

receiver, decoder, storage, retrieval, 

and destination  

 

8. Transportation plays a vital role in 

the operation of other technologies as 

well as the movement of people and 

goods 

  

Table 9 Student Interview Responses 

Interview Questions Student Responses 

In your own words, what did you learn to do 

after completing the IDT class? 

To create random things out of shapes 

How to photoshop 

Create games with coding using a pre-existing platform 

To create logos 

What did you spend the most time learning 

about in this course? 

Adobe Photoshop 

How to use the coloring and different tools available in Adobe Illustrator 

What did you want to learn about technology 

that was not included in this course? 

More digital art, like drawing on a tablet 

Creating more games 

Making 3D characters and putting them inside the game 
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5.2.4 Research Question 4: Impact of Spatial Rhetoric 

This question considered how the rhetoric of the classroom space affected students’ ability 

to develop technology competence; for example, the classroom and equipment setup, the content 

covered, and the teacher’s role. This classroom setup was just a modern-day version of students 

sitting at desks in rows, a residual learning pattern from the Industrial Era when students were 

meant to be trained to fill factory jobs. In fact, the same is happening here: students are being 

trained to fill technology jobs, not to build technology or to innovate and create their own 

versions of technology. Each student sat in front of a monitor and worked on projects in pre-built 

software applications, building similar products: Adobe Suites, the Unity platform, and guided 

website builders. Students were not engaged in 21st Century learning skills like collaboration, 

communication, and creativity; they were working in isolation on their own assignments. The 

classroom setup did not encourage students to delve deeper into questioning and understanding 

the technology they were working with because instead of collaborating and questioning each 

other, they all waited on guidance from the instructor or looked to him to answer questions they 

had. Any knowledge they acquired did not come from investigating the technology or decoding 

it to understand it, but rather they just accepted it from the instructor without knowing if he was 

correct or if his own knowledge was limited. Therefore, the transference of knowledge to novel 

situations becomes harder for these students because the learning is not explicit and deliberate.  

The knowledge students were exposed to via the standards in this course was limited based 

on what the teacher was willing to cover from the curriculum standards. The teacher, Teacher B, 

chose to focus on two standards (Table 10) out of the eleven in the curriculum. Therefore, he was 

the architect of a learning space wherein students’ access to technology literacy and competence 

was restricted based on what he chose to teach or perhaps was only capable of teaching. 
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Furthermore, the teacher did not train students in independent programming languages; rather, 

students were directed to learning websites for the programming languages: www.codehs.com 

and https://learn.unity.com/course/create-with-code. The site www.codehs.com is an integrated 

development environment (IDE) that allows students to compose coding quickly and efficiently; 

however, it is still a pre-established learning space. The Unity platform is a game-building 

engine; again, another pre-established learning space. Students completed modules and chapters 

on each website covering the basics. However, when it came to coding and programming, they 

were only allowed to create games on the Unity platform rather than attempting to use the coding 

skills they developed to build a game or application. In other words, students were restricted to 

the learning spaces the teacher provided and did not have an opportunity to become architects of 

their own spaces. What is clear from these observations is that students are being trained on how 

to use the technology quickly and efficiently to increase productivity: the IDE platform is meant 

to expedite software development, and the Unity game engine is meant to help game developers 

expedite their designs. These goals are then industry- and profit-related, not directed at ensuring 

the students develop technology competence; this would take more time than a teacher is willing 

or capable of giving. 

http://www.codehs.com/
https://learn.unity.com/course/create-with-code
http://www.codehs.com/
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6 DISCUSSION AND IMPLICATIONS 

Saindon (2012) noted that “tactics of power…work in a culture through its arrangement of 

space,” and these tactics work to have an impressive effect on the space and the audience within 

it (p. 26). In the case of technological spaces like computer science classrooms, for example, 

architects of the visited space, which consists of the teacher, the hardware, and the available 

software with which the student engages, regulate the content or applications of the space to 

which the students have access, thereby impressing upon them, the intended effect of the 

designed space. This means that technological spaces, like search engines and websites, and even 

physical spaces like computer hardware or engineering labs, although designed to facilitate tasks 

or enhance user knowledge and experience—technology literacy per se—exert some form of 

social control on the users by defining, restricting, or directing exploratory pathways within the 

space. Such effects on users can critically constrain their capacity to cultivate their literacy of 

and within the space, making it difficult for them to achieve wider technology competence 

within that space. Foucault (2010) described these limitations of an established space as “an 

element of support, to ensure a certain allocation of people in space, a canalization of their 

circulation as well as the coding of their reciprocal relations” (p. 253). For example, in her 

critical ethnography, Bad Boys: Public Schools in the Making of Black Masculinity, Ferguson 

(2001) vividly described the canalization of which Foucault spoke: she provided “an account of 

the power of institutions to create, shape, and regulate social identities” (p. 2). Cesarini (2004) 

more graphically put it as the systematic corralling of users into “a Babylon of proprietary file 

formats and technologies” (p. 1). What Foucault and Cesarini meant by this is that the space is 

designed so that everyone has a place and that they remain in their place. In other words, one’s 

literacy is limited to what architects make available within the space. 
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As Foucault and Cesarini described, access to pursuing any of the eleven information 

technology pathways in Georgia’s curriculum, the space in which students develop technology 

literacy, and in which they can develop technology competence, was severely restricted based on 

this “systematic corralling of users” which included several factors. First, it is important to 

acknowledge that not all information technology courses are equal: the course most likely to 

afford students with higher economic opportunities is computer science, and the one course to be 

implemented as required by the state is computer science. This is the one course that most high 

schools in the districts of the sponsors of SB 108 ensured was offered. Second, local school 

districts did not offer all twelve information technology pathways in the state’s curriculum, and 

all the pathways implemented by a particular district were not available at all of its schools 

offering an information technology pathway (Appendix 1A). Minority districts, except for those 

sponsoring SB 108, including the one observed, restricted access to the computer science course 

to one school or magnet program (Appendix 1B). Instead, these districts offered Information 

Technology courses that satisfied local business needs with skill-and-drill options for students. 

This limitation was partly due to the phased-in approach to implementation given by the state, 

but it was also due to staffing challenges, the school principals’ visions for their school, and 

pressures to respond to the needs of business and community partners. Quite possibly, districts 

could have misinterpreted the intent of the bill: districts whose senators sponsored the bill 

prioritized computer science in their high schools, but other districts minimized access to the 

course, perhaps under the fallacious impression that all computer-related courses were computer 

science courses, and thus, they were meeting the implementation requirement of the state; this, of 

course, is conjecture and not hard evidence.  
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However, there is hard evidence that staffing computer science courses, another 

limitation, is problematic. The state of Georgia requires that teachers have a computer science 

certification to teach computer science classes. These teachers are in high demand, and therefore, 

districts compete when it comes to staffing these positions. So, a lack of staff is a limitation, 

particularly in a district without enough resources to lure a computer science teacher from one 

that is well-funded. Districts like mine have begun to offer incentives to teachers who pursue the 

computer science certification. However, there are obstacles to this as well: teacher motivation to 

earn the certification, principals’ willingness to co-sign a teacher’s certification request, schools’ 

willingness to add the course to the master schedule, and the district’s bureaucratic requirements 

for adding a course to a master schedule. Fourth, principals’ visions for their schools generally 

respond to the needs of the community and its stakeholders. If the stakeholders and the principal 

view value-added with technical classes like barbering, emergency medical services, or flight, 

they will prioritize staffing those CTAE pathways rather than multiple computer science 

pathways that offer students wider access to gain technological competence.  

While all these factors limited the spaces in which students could access all the state’s 

computer science curriculum, the most severe restriction was based on which local school district 

and school zone served a student’s residential area, thus making access to technology 

competence unequal, simply based on the student’s address. In other words, as Foucault and 

Cesarini described, the systemic design of school districts and school zones ensured that students 

in a particular residential area were allocated or canalized to the curriculum offered in their 

assigned school. Furthermore, a significant amount of funding for school districts depends on the 

value of the local real estate; the lower the home values, the lower the funding the district 

receives from residents to provide resources to schools. Additionally, schools in certain 
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demographic areas, particularly minority and socioeconomically disadvantaged areas, suffer 

from a lack of qualified faculty willing to engage with students with high social and behavioral 

needs, thus relegating them to inferior or minimal instruction and support. Other than in their 

homes and local youth support groups, students were likely to know only of the information 

technology opportunities offered in their zoned schools. More savvy parents pursued enrollment 

in magnet programs that offered computer science courses that were of interest to their students 

or presented better economic opportunities through their matriculation, but such opportunities 

were not available to all students and those whose computer science learning spaces were limited 

due to their circumstances, were stuck with whatever their locally zoned school offered in terms 

of curriculum and qualified faculty and staff.  

Once enrolled, if a student decides to pursue one of the computer science pathways in the 

curriculum, master scheduling presents another obstacle and negatively impact the student’s 

choices due to the limited availability of spaces in chosen pathways. Students must first take the 

Introduction to Digital Technology course as a pre-requisite to completing any computer science 

pathway. In my experience as a master scheduler, I have often seen counselors enroll students in 

multiple pathways, not only to ensure that at least one is completed to satisfy the CCRPI goals 

but also to provide more flexibility in master scheduling: this means, for example, that if a 

student were enrolled in two pathways and there were no seats available in one of them, they 

were seated in the other pathway. The availability of seats in a class also depends on the number 

of students requesting the course and the availability of qualified faculty to teach the course. For 

example, if there are not enough requests for a full section of a course, that course is not offered, 

and priority is given to building course sections that are in higher demand. In other words, if 

there are 85 requests for Digital Design and 10 requests for Introduction to Digital Technology, 
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the master scheduler will build three sections for Digital Design and zero sections for 

Introduction to Digital Technology: a viable course section requires at least 15 requests, and the 

maximum allowed in a CTAE course section is 28. The other challenge with master scheduling 

is that students generally do not have the option to select a particular teacher for a course, which 

determines the quality and type of instruction they receive, particularly regarding the 

Introduction to Digital Technology course.  

6.1 Purpose of Study 

The purpose of this study was to explore how students’ acquisition of technology 

competence was supported by the technology curricula offered in high schools in Georgia, and to 

find how marginalized student populations developed technological competence in the pre-

requisite course, Introduction to Digital Technology. Let’s recall that technology-competent 

students know about the history of the technology with which they are interacting, understand 

the purpose(s) for which the technology was designed, know how to decode and recode the 

intricacies of the technology, interrogate its impact, both positive and negative, on society and 

culture, and transfer these skills in novel situations to create and innovate new technology 

designs to become the architect of one’s own technology spaces. Becoming technology 

competent can provide students with opportunities to create their own technologies, maybe an 

Instagram, Snapchat, or even a game from which they can develop residual earning power, or at 

the very least sell the technology for a profit if they prefer to keep innovating. Furthermore, the 

study sought to understand whether the technology curriculum gave students the technology 

competence to extend their knowledge beyond access to the creation and building of the 

technology itself and not just engaging with the end-user elements such as interfaces, meaning 

students were actively producing new technology. 
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6.2 Research Questions and Answers 

6.2.1 Research Question 1: Alignment of Technology Standards 

With my first research question, I compared how well Georgia’s IT-IDT technology 

curriculum standards mirrored the competencies outlined in the National Standards for 

Technology Literacy created by the ITEA; in other words, I sought to find out whether the local 

standards were consistent with the national ones. If the State’s standards were comparable to 

ITEA’s STLs, then one can conclude that the competencies within the standards were adequate 

to help students achieve technology competence.  

The comparison of the State of Georgia’s technology curriculum standards for 

technology competence to those of the National Standards for Technology Literacy created by 

ITEA revealed that most of the core concepts of the ITEA’s standards were addressed by 

Georgia’s Information Technology (IT) standards. Document analysis revealed that the biggest 

omissions in Georgia’s IT standards were the concepts centered on technology and society, and 

the designed world. The IT-IDT standards mainly focused on the ITEA standard on the Abilities 

for a Technological World (Figure 4). All eleven of the IT-IDT standards addressed abilities for 

a technological world that requires students to use the technology and present employability 

skills. For example, IDT 1 required work-readiness skills; IDT 2 required technical reading and 

writing skills and following instructions; IDT 3 required students to explain and present how 

technology could impact or influence business; IDT 4 dealt with peripherals; IDT 6 required a 

working technology vocabulary and networking fundamentals; and IDT 7 required students to 

problem-solve routine software and hardware issues and use software tools. Standard IDT 8 

covered design principles so students could understand and apply basic HTML and CSS for web 
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page design. IDT 9 required that students explain that sequence and selection are iterations of 

building blocks for algorithms and that they could describe programming languages. IDT 10 

dealt with cyber-citizenry and ethical considerations. Subsections of IDTs 4 and 5 offered 

students the opportunity to explore new and emerging software and operations systems, 

emerging trends, and future technology and to navigate online resources. The next closest area of 

concentration for the standards was assessing design, where four of the eleven standards were 

applied (Figure 19). Three standards focused on understanding technology and society, and the 

nature of technology, whereas two focused on managing the designed world (Figure 19).  

The concern with the standards is that none gave students an opportunity to delve into the 

history and nature of technology, to truly understand how and why technology develops, and 

how those developments, particularly automation, affect society and people’s livelihoods. If 

students understood the history and development, they could perhaps identify trends and 

patterns, be vigilant for those trends and patterns in the future technologies they explore, and 

perhaps forecast potential effects on society. Standard IDT 9 lacks substance with regard to 

satisfying the programming requirements for a computer science course: students need to learn 

how to build algorithms, not just to describe their components and programming languages. 
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Figure 19 IDT in the Context of ITEA 

 

The question to pose is, “Are teachers aware of the importance of the standards on the 

Nature of Technology, Technology and Society, and the Designed World?” The two teachers’ 

initial survey indicated that they intended to cover two concepts from the Nature of Technology 

standard: driving forces of technology innovation and how technology can solve complex 

problems. These concepts would be covered in IDT standards 4, 5, and 10, but an analysis of 

lesson plans showed that only one teacher covered IDT 4, but the element covered from IDT 4 

was the subset on peripherals. Also, in the survey, the teachers indicated that they would address 

the positive and negative effects of technology on the environment, resources, and ethical 

considerations on the use of technology, which would also be addressed in IDT 10. Further, one 

teacher indicated that he would cover three elements of the ITEA standard on the Designed 

Manage the Designed 
World: 

IDT 3, IDT 5

Use the Abilities for a 
Technological World: 

IDT 1 through IDT 11

Assess Design: 

IDT 2, IDT 5 through 
IDT 8
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Understand 
the Nature 

of 
Technology : 

IDT 2 
through IDT 

10
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World: that technology is interdisciplinary, information and communication technology, and 

communication systems; these would be addressed in IDT 2 and 11. According to the data in the 

lesson plans collected and reviewed, the ITEA STLs of the Nature of Technology, Technology 

and Society, and the Designed World were not addressed in the IDT course. The conclusion 

about the ITEA STLs and the IT-IDTs align is mixed. Both sets of standards have similar 

expected outcomes. Students can develop partial technology competence in the history of the 

technology with which they are interacting, understand the purpose(s) for which the technology 

was designed, interrogate its positive and negative impact on society and culture, and employ 

these skills to create and innovate new technology designs. The standards of technology 

competence are lacking in areas where students can learn to decode and recode the intricacies of 

the technology and create their own technology spaces. The conclusion here is that the rhetoric 

of the state standards focuses on employability skills, thus restricting the level of technology 

competence a student can achieve by mastering the standards. In addition, the technological 

learning environment, the technology space, is also restricted based on the spatial design of the 

course curriculum: the teacher chooses which standards to teach or focus on, and thus, students 

can only learn that to which they are exposed. To conclude, the teacher is assessed on how well 

students perform on the End of Pathway assessments for each CTAE pathway. If the teacher’s 

focus is his own performance, then it stands to reason that what he chooses to cover in the 

classes in terms of the curriculum will reflect his personal performance goals, and spatial design 

for the course, rather than the students’.  

6.2.2 Research Question 2: In the Classroom 

This question focused on whether the IT-IDT standards covered in the classroom 

adequately delivered technology competence to students. If all the IT-IDT standards were 
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covered over the course of the semester, then students could develop some technology 

competence depending on how well they performed on the standards during the semester. As 

evidenced in the discussion above, only a few of the IT-IDT standards were covered: Teacher A, 

who taught the IDT class in the fall semester, only covered four of the standards according to the 

lesson plans he provided. To be transparent, only three lesson plans were collected from Teacher 

A of the fall semester class as this class was not observed: one from the beginning, one from the 

middle, and one from the end of the fall semester. The plans provided some insight into how the 

fall course progressed and the content coverage and instructional delivery selections made by the 

teacher, compared to those at the same three intervals in the spring course: beginning, middle, 

and end of the semester. Looking at the lesson plans alone certainly limits the conclusions that 

can be drawn regarding instruction and realized learning, as the students and the teacher of the 

fall course were not participants in the study. In contrast, nine lesson plans were collected from 

Teacher B of the spring semester class that was observed, and in the lesson plans collected, only 

two standards were addressed by the teacher. The lesson plans showed that the teachers were the 

architects of the technology space in the classroom and decided what students should learn, 

when, and how much. So, not only were students subjected to the spatial rhetoric of the IT-IDT 

standards but they were also subjected to the parameters of the technology learning space as 

designed by the teacher through the curriculum he offered.  

Although the Introduction to Digital Technology class was required for entry into all 

computer science pathways in Georgia, there were no pre-established lesson plans or content 

guide that ensured all students who took this class would receive the same level of instruction to 

enable them effectively transition into their selected pathway without needing remedial 

instruction for the second level course. For example, if a student took the IDT class in the Spring 
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semester with Teacher B but were interested in pursuing the Web Design pathway, the student 

would need remedial instruction in the second-level course on building webpages, websites, and 

HTML. Likewise, if a student were interested in pursuing Game Design, they would need 

remedial instruction in the second-level course on Adobe Illustrator and Photoshop if they had 

taken IDT with Teacher A. Not only did the teachers attest to this scheduling challenge in 

interviews, but also, from my experience as a master scheduler, I can confirm that when an 

incoming freshman selected the Introduction to Digital Technology course, they were not 

selecting a teacher who ultimately taught the Web Design or Game Design pathway that they 

were pursuing; they were selecting the introductory course which could fall to any of the 

qualified CTAE teachers, regardless of the pathway the teachers taught. Based on the lesson 

plans reviewed in this study, I can confirm that teachers designed the IDT class based on their 

individual pathways and end-of-pathway assessment goals. However, while the IDT standards 

were adequately aligned to the ITEA’s, the course content taught by each teacher was not 

generalized enough to provide an adequate transition into a wide variety of pathways in the way 

the curriculum was originally designed by Georgia. 

Now in considering how well the Georgia state computer science curriculum helps 

students to develop technology competence as outlined in the ITEA standards, a careful review 

of the core concepts that Teacher B chose to expressly teach led to the conclusion that some 

concepts were so interwoven that students learned through osmosis, elements of the standards 

that were not expressly taught. For example, a student who learned “how technology systems 

work to solve complex real-life problems” easily came to an understanding of ITEA’s “The 

Nature of Technology” standard as to why technology rapidly develops and the purposes and 

processes of technology to solve complex real-life problems (Table 11). In the ITEA standard on 
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Technology Design, if the teacher expressly taught how to “identify a problem and determine 

how to fix it” and to “monitor quality and efficiency throughout the design process,” a student 

was forced to “assess how criteria and constraints affect the design process,” and needed to use 

prototypes and models and to evaluate design solutions to solve the problem (Table 11). The 

data, however, revealed that fewer than 70% of students in the class observed learned the core 

concepts of the ITEA or the IDT standards: to be specific, up to 48% of students acquired 67% 

of the critical knowledge for the standard on the Nature of Technology; up to 52% of students 

acquired 75% of the critical knowledge in the standard for Technology and Society; up to 59% 

acquired 80% of the critical knowledge in the standard Technology Design; up to 57% of 

students acquired 56% of the critical knowledge for the standard on Abilities for a Technological 

World; and up to 43% of students acquired 13% of the critical knowledge for the standard on the 

Designed World (Table 11). According to the data, Teacher B’s focus on IT-IDT standards 8 and 

9 gave students 80% of the critical knowledge in technology design, but only 59% of the class 

was competent in the standard (Table 11). According to the lesson plans reviewed in this study, 

the teachers expressly taught fewer than 50% of Georgia’s IT-IDT standards; in fact, one teacher 

focused on only two standards while the other focused on four (Table 10). Georgia’s IT-IDT 

standards were adequately aligned with the ITEA standards, so if teachers addressed all eleven 

standards in the IDT course, students could achieve adequate technology competence except for 

the limitations noted in the discussion above about learning how to decode and recode the 

intricacies of the technology and creating their own technology spaces. School districts in 

Georgia accept a minimum score of 70% as an academic success rate. If that benchmark were 

used as a barometer in this study to determine whether students achieved technology competence 

in the IDT class by acquiring competence in the IT-IDT standards, then the students in the class 
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observed did not successfully achieve technology competence after completing this course 

(Table 11).  

6.2.3 Research Question 3: Curriculum Delivery 

This question assessed whether the technology curriculum delivered in the Introduction 

to Digital Technology course enabled students to develop technology competence by the end of 

the course. The question required an analysis of the curriculum delivered to students and the 

standards covered during instruction. 

In comparing how the IT-IDT standards aligned to the ITEA standards of technology, the 

IT-IDT standards adequately outline the requirements for students to be users of technology, but 

the most essential knowledge that would help students to move toward full technology 

competence was not included. The focus of the IT-IDT standards was primarily on preparing 

students for industry-related employment rather than independent creativity and innovation 

(Table 2). Creativity and innovation in technology design are two impetuses that can allow 

students to achieve economic prosperity and move beyond their current social and economic 

statuses by bringing new and novel ideas, products, and processes to market, such as Instagram, 

SnapChat, WhatsApp, or any number of other applications or platforms. Based on the lesson 

plans and classroom observations, students worked independently on designs pre-established by 

the teacher in pre-built applications; they created or completed projects based on existing 

software applications provided by the school or the teacher in the computer lab. Now it is true 

that students can attain some economic independence using pre-established platforms such as the 

IDE or Unity, but what spatial restrictions will they be subjected to, building their applications or 

games on the platforms instead of independently?  
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6.2.4 Research Question 4: Impact of Spatial Rhetoric 

This final question considered how the rhetoric of the classroom space affected students’ 

ability to develop technology competence: for example, the classroom and equipment setup, the 

content covered, and the teacher’s role. The spatial design of the computer lab itself was 

restrictive in that every student sat at a computer station; there was no physical space set up for 

collaboration and brainstorming, and students were not observed engaging in collaboration 

through any online platforms. The setup is just another version of students sitting at desks in 

rows facing the teacher, only now, they are facing a screen and conducting drills and practicing 

using Adobe tools. For example, during the three separate classroom observations of the IDT 

class, students worked on refining their skills in using the Adobe Creative Cloud, which includes 

Photoshop or Adobe Illustrator, to trace a sketch, color in a design, or create logos. During the 

observation in January 2022, students were learning how to do curves with anchor points and to 

adjust the transparency and opacity of an image of a Marvel Iron Man Mask in Adobe Illustrator, 

with the goal being to use the application’s tools to design logos for t-shirts to be sold in an 

online store. During the following observation in March 2022, students were still perfecting the 

use of the Adobe Creative Cloud tools, this time to animate the Marvel Iron Man mask by 

importing it from Illustrator into After Effects. During the final observation in May 2022, 

students finalized their t-shirt logo designs in Adobe Creative Cloud and uploaded those designs 

to their online stores. Twenty-first Century skills require creativity, collaboration, and 

communication, but none of this was observed among students in this technology learning space. 

Instead, students were focused on employability skills and making tee-shirt logos for an online 

store. Many students encountered copyright challenges, and the teacher directed them to relocate 

their online stores from one platform, Spreadshirt, to another, TeePublic. The copyright 
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challenges further highlighted that the students relied on publicly available platforms and images 

for logo designs instead of engaging their creative and innovative thinking to develop their own 

platforms or designs and logos. Rather than discussing the ethical consideration of plagiarism, 

copyright, and patent infringements and directing students to create a new independent design to 

avoid copyright infringement, the teacher recommended that students move their designs to a 

different platform to circumvent the copyright conflict; therefore, not giving students the room to 

develop technology competence in building their own hosting platforms or creating and 

innovating their own designs, or considering the ethical ramifications of how they use the 

technology. None of the classroom observations revealed any occasions where students 

employed programming skills or were actively engaged in writing code or designing software 

applications. Instead, they were designing logos for t-shirts to be posted in their online stores. In 

a post-observation interview conducted with students at the end of the semester, students 

indicated that they spent the most time using Adobe Photoshop but did have an opportunity to 

create games (Table 7). Informal conversations with the teacher revealed that students worked on 

game design during the semester and built games on the Unity platform to which they were given 

access. When asked if students could design their own games using C# outside of the Unity 

platform, the teacher stated no; the students could only build games within the pre-established 

platform.  

This restriction is yet further confirmation of how students’ technology competence was 

restricted to the resources and access made available to them in the technology space in which 

they were operating. The combination of observations, document analysis, and interviews 

revealed that the IDT class did not provide students with an opportunity to expand their creative 

horizons in a way that would spur them to create ground-breaking and innovative technology 
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designs and products, like an Instagram or Tik-Tok application, or an Angry Birds or Wordle 

game, that could launch them into the upper levels of economic prosperity. In other words, 

students were not presented with unique problem-solving opportunities that would require 

innovative thinking and knowledge transfer beyond the software and hardware platforms within 

which they were working because exposure to the critical knowledge about why we need to 

develop technology or what drives technology innovation from the Nature of Technology 

standard, as well as how decisions about how technology innovation are driven by societal 

changes in the Technology and Society standard, and how to manage technology in the Designed 

World was omitted from the curriculum and instructional plans. Rather, the skills students 

perfected prepared them to meet the current industry needs in the technology sector, thus 

canalizing, corralling, and keeping them in their place in society. The tools the students in the 

IDT class gained will still enable these secondary graduates to gain access to the “over $1.7 

trillion in salaries left off the books because of unfilled STEM positions in computing” (State 

Plan for Computer Science Education, 2018, pp. 5-6). However, their access to technology 

competence beyond the architecture or their technology learning space was canalized, and they 

were corralled into a Babylon of proprietary file formats and technologies. 

6.3 Implications of Policies and Practice 

In SB 108, the state of Georgia limits its expectation to requiring all high schools to offer 

“a course in computer science” by the completion of the phased-in approach to the curriculum in 

2025. I contend that all high schools should be required to offer multiple Information 

Technology pathways, one of which should be C# programming which allows students to code 

outside of pre-established platforms, with introductory courses that specifically address the 

history and development of technology in addition to providing students with a clearer 
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understanding of what drives technology innovation, particularly societal changes that require 

the development of new technology. Of prime importance is that teachers should be provided 

with units of instruction that guide how and when to cover core concepts to ensure uniform 

delivery of all the IT-IDT standards and concepts in the curriculum. At present, teachers select 

which standards to cover in the class rather than all of them, as seen in table 10, where teachers 

only covered a maximum of two or four of the eleven IDT standards. There should be universal 

instructional content in the curriculum that addresses all components of the ITEA standards, 

particularly those addressing the history and development of technology and the societal changes 

that drive technology innovation. Of important note, the State of Georgia has already begun 

redesigning the computer science pathway introductory course. As of June 2023, the Introduction 

to Digital Technology course will be retired in favor of new introductory courses which will 

better serve each pathway: Introduction to Software Technology, Introduction to Hardware 

Technology, Introduction to Financial Technology, and Foundations of Artificial Intelligence. 

The new curriculum from the State of Georgia introduces new introductory courses in the 

Information Technology pathways targeted to hardware and software pathways separately. The 

introductory software course requires a significant focus on coding, programming, and ethical 

cyber-citizenry. There is still room for improvement where the Nature of Technology and 

managing the Designed World standards are concerned, but the new standards add opportunities 

for students to become architects of their own technology spaces by requiring that they code, 

decode, and build technologies if implemented with fidelity. A recommendation is for districts 

and schools to prioritize the computer science course in staffing, scheduling, and funding, to 

ensure that students in all zoned schools in the district have access to computer science and more 

of the Information Technology courses in the state’s curriculum. In fact, because the state 
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requires the implementation of a computer science course, the computer science course should 

become a part of the core curriculum just as English, Mathematics, Science, and Social Studies 

are. We are in the 21st century, and we can fully admit that education, its students, and its 

curriculums are not what they were in the 19th and even the 20th centuries—so why not add 

computer science as a core subject? The state would have to authorize the change of the 

computer science course from the CTAE program to the academic program; however, school 

districts can make this change without necessarily moving the course from the CTAE program, 

as it is funded through CTAE and these funds are important in providing the technology 

resources to schools. 

For schools using the block-scheduling method like mine, I would recommend the 

following technology programming to high schools in a student’s 9th grade school year: along 

with the four core classes and the personal fitness and health class for the school year, students 

would take Introduction to Hardware in the fall semester, and Introduction to Software in the 

spring semester; this would account for seven of the eight courses for the school year; students 

would still have an opportunity to take a world language or a fine arts course if they so choose. 

The two introductory courses will expose students to the critical knowledge to become 

technology competent, even if they choose not to pursue the pathways further. If they choose to 

move forward, the students will have received adequate training to seamlessly move into the 

second-level courses without requiring remediation. In addition to the master schedule 

recommendation, teachers of these introductory courses must develop a common curriculum for 

the course and instructional unit plans for the semester that address all of the standards in the 

state’s plan rather than selecting which standards they will cover in the class. The standards must 

be implemented with fidelity if the students are to develop technological competence. Finally, 
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students should be assessed at the end of these introductory courses not only to evaluate their 

competence on the standards but also to help them to determine for themselves which pathway 

they might better excel in depending on which areas of expertise they have in technology 

competence, whether that be embedded computing, designing games and applications, building 

computers and websites, or programming. The world should be their oyster. 

Theoretically, we as practitioners should investigate how to best provide learning spaces 

with flexible rather than rigid restraints that allow students the freedom to explore and innovate. 

We should expressly teach the politics of the interfaces: students should know why a technology 

was created and its social, political, economic, and environmental effects on society. We should 

question how we, as educators, contribute to the spatial rhetoric of differential power and 

systemic canalization in our practice. But before we can do this, we need to advocate for these 

freedoms in our practice, curricula, teacher education programs, and even in our educational 

legislation because, as demonstrated by the recent uproar of legislative wrangling around 

teaching critical race theory, hegemonic forces are intent on maintaining the status quo. 

6.4 Implications for Future Research 

To gain a full and complete picture of how well students can attain technology competence 

with Georgia’s computer science curriculum, I would revisit this study after the full 

implementation of the curriculum in all high schools after 2025. I would design a multiple case 

study with participants from multiple school districts and multiple high schools teaching the 

same introductory classes. This strategy can provide much greater insight into the effectiveness 

of the curriculum implementation and instructional delivery. A multi-case study design would 

provide more comprehensive data on the implementation of SB108, and I would be able to 

compare one school to another to identify the limitations in the curriculum or its implementation; 
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I would be able to compare teachers’ instruction and student engagement with the content. I 

would not change the topic of how spatial rhetoric affects literacy and competency because I 

believe it to be worthy of investigation. I would spend much more time refining how to articulate 

my methods as this proved a challenge regarding the methods section of this dissertation. I would 

need to outline methods clearly in my proposal and follow them systematically. I would also 

delve deeper into learning how to use NVivo to analyze my qualitative data—the amount of data 

became overwhelming when using the system, and I needed to learn how to identify patterns and 

trends and categorize the data. By doing a multi-case study, I would get a greater data set than I 

had with this study, and that would perhaps permit some extent of generalization. What I liked 

about the qualitative process is that it allowed me to refine my general research questions along 

the way, so instead of using mixed methods, I would focus on qualitative methods and analysis 

only.  

Within the context of current research, I think we should definitely focus additional inquiry 

into examining the space within which literacy instruction occurs. We need to isolate and 

identify the limitations placed on learning within spaces where technology literacy and 

competence are taught. We need to understand and expose the differential power in these 

environments and how the restrictions imposed by said power affect students’ interaction and 

literacy acquisition. We need to identify and expose who the architects of the learning 

environments are and how they contribute to the systemic canalization of our students within an 

economic system. Finally, we need to investigate whether technology literacy translates into 

higher-paying jobs and economic prosperity as promised. 

Finally, the most effective way of presenting my findings was a narrative report of a case 

study for an audience of rhetoricians and educational leaders, as these people are best positioned 
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to make and act on decisions about technology literacy in schools (Tracy, 2010, p. 843). When 

my audience asks, “what is my goal as a researcher: empathy? Emancipation? Advocacy? 

Learning from/working with/standing with?” The answers will readily be available for their 

review (Lather, 1993, p. 685). 

7 CONCLUSION 

This study was a beginning attempt to promote equity in technology literacy in Georgia 

high schools “beyond its traditional bounds into the technically mediated domains of social 

life… [to] preserve the institutions we identify with a free society” (Feenberg, 1992, “Subversive 

Rationalization,” p. 302). I want all students, regardless of where they reside and where they are 

educated, to have access to technology literacy in the computer science courses as provided for 

in the SB 108 law to develop technology competence. Currently, this access is restricted, perhaps 

by funding, perhaps by redlining, but also perhaps by our minority districts themselves. Why do 

minority districts only offer computer science classes in magnet programs? Do they question the 

literacy abilities of their marginalized students to excel in these classes? Or are teachers in 

minority districts only interested in teaching in magnet programs with better students or those 

who are more willing to learn? Coding and programming are different forms of literacy and 

composition, and as such, if we truly believe that we are teaching literacy and composition to all 

students, then they must be competent in these areas to be considered literate in the 21st Century. 

Students are no longer expected to just read and write but to code and decode, program, 

innovate, and create new technologies. These composition skills require that students develop 

competencies in computer science, just as they were taught the alphabet and forming words and 

sentences. As Foucault (2010) cautioned, “liberty is a practice [and] the liberty of men is never 

assured by the institutions and laws intended to guarantee them;” the intentional and systematic 
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perseverance of exercising liberty is the only sure way to achieve it (p. 245). So, we must insist 

that school districts give all students access to all technology spaces so that they can discover on 

their own what they can contribute to society without being corralled into a predetermined course 

for their lives. To take “the socio-spatial dialectic seriously means that we [must] recognize that 

the geographies in which we live can have negative as well as positive consequences on 

practically everything we do” and realize that the “intersection of space, knowledge, and power 

can be both oppressive and enabling” (Soja, 2008, para. 7). What matters is that we engage in the 

additional effort required to reinterpret these associations, question them, and add to their own 

meanings in ways not otherwise intended. 

Although this study involved a very restricted sample and cannot be generalized due to 

the sample of the population studied, what was evident from this study was that spatial rhetoric 

inherently inhibited students’ abilities to acquire the competence to navigate the technological 

space of the computer science curriculum strategically and successfully. Primarily, the 

availability of the entire computer science curriculum was restricted to a few courses in their 

district or school, notably due to the phased-in implementation of the curriculum outlined in the 

state law and challenges with funding, staffing, and scheduling. Further, students’ choices for the 

computer science courses were limited based on their geography: where they lived and the 

school for which they were zoned. Moreover, the technology learning space, the curriculum 

quality, and teacher effectiveness were further challenges to acquiring technology competence. 

The classroom setup was just a modernized version of students sitting at desks in rows from the 

time of John Dewey and the Industrial Revolution and was meant to prepare students to fill jobs 

in modern-day factories by learning to use already established hardware and software programs 

rather than designing their own. The introductory class was not standardized enough to feed all 
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pathways, and instruction was limited to just a few standards rather than the full spectrum of 

required standards for the course. There are certainly benefits to how schools administer 

instruction for technology literacy, but it is a far cry from instruction for technology competence. 

The reality is that many benefit from the basic skills computer interfaces provide: we need 

cashiers, secretaries, mechanics who can use computerized diagnostics, and airport security. 

Some people find financial security and stable employment with these skills. However, it is quite 

a jump to assume that these basic skills will enable students to be upwardly mobile and move 

from one social or economic class to another with just these skills—what they need are 

opportunities to fully engage with all aspects of technology and engage with coding, 

programming, and other innovative aspects of technology instruction that will encourage 

invention and entrepreneurship, stepping stones to economic independence, and upward 

mobility. I reject the notion that “the individual, as a rule, must simply accept the basic 

conditions of his existence as given and strive to fulfill them” (Horkheimer, 2002, p. 207). We 

can do better.  
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Appendix A: CTAE Pathways offered in local school districts 

Appendix A.1: Douglas County School System’s CTAE Pathways 
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Appendix A.2: Gwinnett County Public Schools’ CTAE Pathways 
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Appendix A.3: Atlanta Public Schools’ CTAE Pathways 
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Appendix B: Information Technology Standards and Objectives 

Appendix B.1: Introduction to Digital Technology Standards and Objectives 

Information Technology Career Cluster  

Introduction to Digital Technology  

Course Number 11.41500  

  

Course Description  

Introduction to Digital Technology is the foundational course for Web & Digital 

Communications, Programming, Advanced Programming, Information Support & Services, and 

Network Systems pathways. This course is designed for high school students to understand, 

communicate, and adapt to a digital world as it impacts their personal life, society, and the 

business world. Exposure to foundational knowledge in hardware, software, programming, web 

design, IT support, and networks are all taught in a computer lab with hands-on activities and 

project-focused tasks. Students will not only understand the concepts but apply their knowledge 

to situations and defend their actions/decisions/choices through the knowledge and skills 

acquired in this course. Employability skills are integrated into activities, tasks, and projects 

throughout the course standards to demonstrate the skills required by business and industry. 

Competencies in the co-curricular student organization Future Business Leaders of America 

(FBLA) are integral components of the employability skills standards and content standards for 

this course. Various technologies will be highlighted to expose students to emerging 

technologies impacting the digital world. Professional communication skills and practices, 

problem-solving, ethical and legal issues, and the impact of effective presentation skills are 

taught in this course as foundational knowledge to prepare students to be college and career 

ready. The knowledge and skills taught in this course build upon each other to form a 

comprehensive introduction to the digital world.  
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Introduction to Digital Technology is an appropriate course for all high school students. 

The prerequisite for this course is advisor approval.  

Course Standard 1 

IT-IDT-1  

The following standard is included in all CTAE courses adopted for the Career 

Cluster/Pathways. Teachers should incorporate the elements of this standard into lesson plans 

during the course. The topics listed for each element of the standard may be addressed in 

differentiated instruction matching the content of each course. These elements may also be 

addressed with specific lessons from various resources. This content is not to be treated as a 

unit or separate body of knowledge but rather integrated into class activities as applications of 

the concept.  

  

Standard: Demonstrate employability skills required by business and industry.  

The following elements should be integrated throughout the content of this course.  

 

 1.1  Communicate effectively through writing, speaking, listening, reading, and 

interpersonal abilities.  

Person-to- 

Person 

Etiquette  

Telephone and  

Email Etiquette  

Cellphone 

and Internet 

Etiquette  

Communicating 

At Work  

Listening  

Interacting 

With Your Boss  

Telephone 

Conversations  

Using Blogs  

  

Improving 

Communication 

Skills  

Reasons,  

Benefits, 

and Barriers  

Interacting With 

Subordinates  

Barriers to Phone 

conversations  

Using Social 

Media  

Effective Oral 

Communication  

Listening 

Strategies  

Interacting with 

Coworkers  

Making and 

Returning Calls  

  Effective Written 

Communication  

Ways We Filter 

What We Hear  

Interacting with 

Suppliers  

Making Cold Calls    Effective Nonverbal 

Skills  

Developing a 

Listening 

Attitude  

  Handling 

Conference Calls  

  Effective Word Use  Showing You 

Are Listening  

  Handling  

Unsolicited Calls  

  Giving and 

Receiving Feedback  

Asking 

Questions  
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        Obtaining 

Feedback  

        Getting Other 

to  

Listen  

            

 

Nonverbal 

Communication  

Written 

Communication  

Speaking  Applications and 

Effective Résumés  

Communicating 

Nonverbally  

Writing Documents Using Language 

Carefully  

Completing a Job 

Application  

Reading Body Language 

and mixed Messages  

Constructive 

Criticism in Writing  

One-on-One 

Conversations  

Writing a Cover 

Letter  

Matching Verbal and 

Nonverbal 

communication  

  Small Group 

Communication  

Things to Include in 

a Résumé  

Improving Nonverbal 

Indicators  

  Large Group 

Communication  

Selling Yourself in a 

Résumé  

Nonverbal Feedback    Making Speeches  Terms to Use in a 

Résumé  

Showing Confidence 

Nonverbally  

  Involving  

the Audience  

Describing Your Job 

Strengths  

Showing Assertiveness    Answering 

Questions  

Organizing Your 

Résumé  

    Visual and Media 

Aids  

Writing an 

Electronic Résumé  

    Errors in 

Presentation  

Dressing Up Your 

Résumé  

  

 

1.2  Demonstrate creativity by asking challenging questions and applying 

innovative procedures and methods.  

Teamwork and Problem Solving  Meeting Etiquette  

Thinking Creatively  Preparation and Participation in 

Meetings  

Taking Risks  Conducting Two-Person or Large 

Group Meetings  

Building Team Communication  Inviting and Introducing Speakers  

  Facilitating Discussions and Closing  

  Preparing Visual Aids  

  Virtual Meetings  
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1.3  Exhibit critical thinking and problem-solving skills to locate, analyze and 

apply information in career planning and employment situations.  

Problem 

Solving  

Customer Service  The Application 

Process  

Interviewing Skills  Finding the 

Right Job  

Transferable 

Job Skills  

Gaining Trust and 

Interacting with 

Customers  

Providing 

Information, 

Accuracy, and 

Double Checking  

Preparing for an 
Interview  

  

Locating 
Jobs and 
Networking  

  

Becoming a 

Problem 

Solver  

Learning and  

Giving Customers  

What They Want  

Online 

Application 

Process  

Questions to Ask in 

an Interview  

Job Shopping 

Online  

Identifying a 

Problem  

Keeping Customers 

Coming Back  

Following Up 

After Submitting 

an Application  

Things to Include in a 

Career Portfolio  

Job Search 

Websites  

Becoming a  

Critical 

Thinker  

Seeing the 

Customer’s Point  

Effective 

Résumés:  

Traits Employers are 

Seeking  

Participation 

in Job Fairs  

Managing  Selling Yourself and 

the Company  

Matching Your  

Talents to a Job  

Considerations 

Before Taking a Job  

Searching the 

Classified 

Ads  

  Handling Customer 

Complaints  

When a Résumé 

Should be Used  

  Using 

Employment 

Agencies  

  Strategies for 

Customer Service  

    Landing an 

Internship  

        Staying 

Motivated to 

Search  

  

  

1.4  Model work readiness traits required for success in the workplace, including 

integrity, honesty, accountability, punctuality, time management, and respect 

for diversity.  

Workplace 

Ethics  

Personal 

Characteristics  

Employer 

Expectations  

Business 

Etiquette  

Communicating 

at Work  

Demonstrating 

Good Work 

Ethic  

Demonstrating a 

Good Attitude  

Behaviors 

Employers Expect  

Language and 

Behavior  

Handling Anger  

  

Behaving 

Appropriately  

Gaining and  

Showing Respect  

Objectionable 

Behaviors  

Keeping 

Information 

Confidential  

Dealing with 

Difficult 

Coworkers  
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Maintaining 

Honesty  

Demonstrating 

Responsibility  

Establishing 

Credibility  

Avoiding 

Gossip  

  

Dealing with a 

Difficult Boss  

Playing Fair  Showing 

Dependability  

Demonstrating 

Your Skills  

Appropriate 

Work Email  

Dealing with 

Difficult 

Customers  

Using Ethical 

Language  

Being Courteous  Building Work 

Relationships  

Cell Phone 

Etiquette  

Dealing with 

Conflict  

Showing 

Responsibility  

Gaining 

Coworkers’ Trust  

  Appropriate 

Work Texting  

  

Reducing 

Harassment  

Persevering    Understanding 

Copyright  

  

Respecting 

Diversity  

Handling 

Criticism  

  Social 

Networking  

  

Making 

Truthfulness a 

Habit  

Showing 

Professionalism  

      

Leaving a Job 

Ethically  

        

  

 

1.5  Apply the appropriate skill sets to be productive in a changing, technological, 

diverse workplace to work independently and apply teamwork skills.  

Expected Work 

Traits  

Teamwork  Time Management  

Demonstrating 

Responsibility  

Teamwork Skills  Managing Time  

Dealing with Information 

Overload  

Reasons Companies Use 

Teams  

Putting First Things First  

Transferable Job Skills  Decisions Teams Make  Juggling Many Priorities  

Managing Change  Team Responsibilities  Overcoming Procrastination  

Adopting a New 

Technology  

Problems That Affect Teams  Organizing Workspace and 

Tasks  

  Expressing Yourself on a 

Team  

Staying Organized  

  Giving and Receiving 

Constructive Criticism  

Finding More Time  

    Managing Projects  

    Prioritizing Personal and 

Work Life  
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 1.6  Present a professional image through appearance, behavior, and language. 

On-the-Job 

Etiquette  

Person-to-Person 

Etiquette  

Communication 

Etiquette  

Presenting 

Yourself  

Using 

Professional 

Manners  

Meeting Business 

Acquaintances  

Creating a Good 

Impression  

Looking 

Professional  

  

Introducing 

People  

Meeting People for 

the First Time  

Keeping Phone Calls 

Professional  

Dressing for 

Success  

Appropriate 

Dress  

Showing Politeness  Proper Use of Work Email  Showing a 

Professional 

Attitude  

Business Meal 

Functions  

  Proper Use of Cell Phone  Using Good 

Posture  

Behavior at  

Work Parties  

  Proper Use in Texting  Presenting 

Yourself to 

Associates  

Behavior at 

Conventions  

    Accepting 

Criticism  

International 

Etiquette  

    Demonstrating 

Leadership  

Cross-Cultural 

Etiquette  

      

Working in a 

Cubicle  

      

  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence  

L9-10RST 1-10 and L9-10WHST 1-10: 

Georgia Standards of Excellence ELA/Literacy standards have been written 

specifically for technical subjects and have been adopted as part of the official standards for all 

CTAE courses.  

Additional Georgia Standards of Excellence ELA/Literacy standards for Speaking and 

Listening are listed in the foundational course standards below.  
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Course Standard 2 

IT-IDT-2  

Explore, research, and present findings on positions and career paths in 

technology and the impact of technology on chosen career areas.  

2.1 Develop technical reading and writing skills to follow instructions.  

2.2 Work in a team to solve problems and share knowledge.  

2.3 Explore the impact of digital technology on careers, including non-traditional 

technology fields and careers in each of the Georgia Career Clusters.  

2.4 Use collaborative tools to communicate with team members.  

2.5 Describe how computing enhances traditional careers and enables new 

careers.  

2.6 Research post-secondary options for continuing education in the IT field.  

2.7 Research IT credentials needed and job requirements in various occupations.  

2.8 Describe the impact of having web design skills to build skills for your chosen 

career.  

2.9 Explore the game design industry for design, creation, and career options.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence  

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, 

and issues, building on others’ ideas and expressing their own clearly and persuasively. 

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media or 

formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source.  
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ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and 

task.  

Course Standard 3 

IT-IDT-3  

Demonstrate effective professional communication skills (oral, written, and digital) 

and practices that enable positive customer relationships. 

3.1 Recognize the importance of all customers to a business.  

a. Identify the organization's products and services.  

b. State the IT influence and impact on business.  

c. Communicate how technology can be used to create a solution to a business 

challenge and present it to customers in a professional business format. 

3.2 Demonstrate the ability to assist customers in a professional manner.  

a. Actively listen to customers. 

b. Determine customers' individual needs.  

c. Project a professional business image (e.g., appearance, voice, grammar, word 

usage, enunciation, nonverbal communication).  

d. Interact with customers and colleagues in a professional manner (e.g., prompt, 

friendly, courteous, respectful, helpful, knowledgeable, and understandable).  

e. Ensure that your assistance promotes the best interests of the company.  

3.3 Determine the best method to maintain a customer list and communication platform. 

3.4 Demonstrate understanding of word processing, spreadsheet, presentation, and database 

software as a communication tool for business. 

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 
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source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

Course Standard 4 

IT-IDT-4  

Identify, describe, evaluate, select and use appropriate technology.  

4.1 Identify hardware device functions, including peripherals devices, input devices, and 

portable hardware appropriate for specific tasks and emerging hardware as it impacts 

information technology. 

4.2 Demonstrate understanding of setting up a basic computer workstation.  

a. Identify various computer types, internal components, connectors, monitors, 

keyboards, mice, printers, computer voltage, and power requirements. 

4.3 Describe and explore current and emerging software, including operating systems and 

application software.  

a. Explain the function and purpose of software tools.  

4.4 Compare and contrast various hardware and software options for personal and business 

use.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 
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source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

Course Standard 5 

IT-IDT-5  

Understand, communicate, and adapt to a digital world. 

5.1 Develop a working IT vocabulary. 

5.2 Describe trends in emerging, evolving, and future computer technologies and their 

influence on IT practices.  

a. Mobile technology, computing tablets, cloud computing.  

5.3 Recognize online risks and dangers in order to take appropriate actions to protect the 

business and self while using digital tools and resources.  

  

5.4 Demonstrate ability to access, navigate and use online resources and technologies.  

5.5 Define and demonstrate folder and file management and the importance of data backup 

procedures.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 
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concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

Course Standard 6 

IT-IDT-6  

Explore and explain the basic components of computer networks.  

6.1 Develop a working networking vocabulary including networking media, topologies, 

network operating systems, models and protocols, codes and standards, addressing, 

diagnostics, routing, WAN services, network security networking software, tools, and 

equipment.  

6.2 Illustrate and describe the functions of various types of networks, including 

wireless. 

6.3 Explain key issues in data transmission. 

6.4 Characterize the purposes, features, and functions of the following network 

components: Switches, Bridges, Routers, Gateways, CSU / DSU, NICs, ISDN 

adapters, WAPs, Modems, Transceivers, Firewalls.  

6.5 Identify factors that affect the range and speed of wireless service. 

6.6 Explore networking trends and issues affecting business and personal use. 

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 
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source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

Course Standard 7 

IT-IDT-7  

Use computational thinking procedures to analyze and solve problems.  

7.1 Apply strategies for identifying routine hardware and software problems current to 

everyday life.  

7.2 Identify compatibility issues and describe operational problems caused by 

hardware errors.  

7.3 Explain how technology can be used to solve problems.  

7.4 Explain the software development process used to solve problems.  

7.5 Explore commonly used documentation tools for design specifications. 

a. Flowcharts, visual and textual storyboards.  

  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  
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Course Standard 8 

IT-IDT-8  

Create and organize webpages through the use of a variety of web programming 

design tools.  

8.1 Understand and apply design principles to create professional appearing and functioning 

web pages.  

8.2 Understand elements of web design. 

a. HTML, CSS, responsive design, site usability, relation of the site to business, 

story the site reveals about the business.  

8.3 Design simple webpages incorporating media elements (e.g., sound, video, graphics, text, 

motion graphics), navigation, and linking.  

8.4 Explain the impact of mobile sites on the development of business.  

8.5 Explore the trends and emerging issues for websites.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  



Spatial Rhetoric in High School Computer Science Curricula  176 

 

Course Standard 9 

IT-IDT-9 

Design, develop, test, and implement programs using visual programming.  

9.1 Utilize drag-and-drop software to develop programs.  

9.2 Understand and use objects.  

9.3 Explain how sequence, selection, and iteration are building blocks of algorithms.  

9.4 Explore mobile devices/emulators to design, develop, and implement mobile computing 

applications.  

9.5 Use various debugging and testing methods to ensure program correctness.  

9.6 Describe a variety of programming languages used to solve problems. 

9.7 Incorporate music and art to enhance creativity in projects.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source. ELACC9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, 

visual, and interactive elements) in presentations to enhance understanding of findings, 

reasoning, and evidence and to add interest.  
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Course Standard 10 

IT-IDT-10 

Describe, analyze, develop and follow policies for managing ethical and legal issues 

in the business world and in a technology-based society. 

10.1 Demonstrate positive cyber citizenry by applying industry-accepted ethical practices and 

behaviors.  

10.2 Recognize the ethical and legal issues while accessing, creating, and using digital tools 

and resources to make informed decisions.  

10.3 Exercise digital citizenship as a lifelong learner. 

a. Promote and model digital etiquette and responsible social technology 

interactions, the permanence of digital footprints, and online image and 

presence.  

10.4 Understand human, cultural, and societal issues related to technology and practice legal 

and ethical behavior.  

10.5 Describe personal and legal consequences of inappropriate use of resources and online 

content. 

a. Plagiarism, piracy, illegal downloading, copy-right infringement, licensing 

infringement, inappropriate use of software, hardware, and mobile devices.  

10.6 Identify security issues and trends affecting computers and information privacy.  

a. Virus, open or free networks, user control methods, file sharing, etc.  

10.7 Describe the use of computer forensics to prevent and solve information technology 

crimes and security breaches.  

10.8 Identify criminal activity in relation to cybercrime, the Internet, and Internet 

trafficking.  
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a. Common internet crimes, techniques to identify criminal activity and prevention 

actions related to cybercrime.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL2: Integrate multiple sources of information presented in diverse media 

or formats (e.g., visually, quantitatively, orally), evaluating the credibility and accuracy of each 

source. ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

Course Standard 11 

IT-IDT-11  

Explore how related student organizations are integral parts of career and 

technology education courses through leadership development, school and community 

service projects, entrepreneurship development, and competitive events. 

11.1 Explain the goals, mission, and objectives of Future Business Leaders of 

America. 

11.2 Explore the impact and opportunities a student organization (FBLA) can develop to 

bring business and education together in a positive working relationship through 

innovative leadership and career development programs. 
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11.3 Explore the local, state, and national opportunities available to students through 

participation in related student organizations (FBLA), including but not limited to 

conferences, competitions, community service, philanthropy, and other FBLA activities. 

11.4 Explain how participation in career and technology education student organizations can 

promote lifelong responsibility for community service and professional development.  

11.5 Explore the competitive events related to the content of this course and the required 

competencies, skills, and knowledge for each related event for individual, team, and 

chapter competitions.  

  

Support of CTAE Foundation Course Standards and Georgia Standards of Excellence 

ELACC9-10SL1: Initiate and participate effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly and persuasively.  

ELACC9-10SL4: Present information, findings, and supporting evidence clearly, 

concisely, and logically such that listeners can follow the line of reasoning and the 

organization, development, substance, and style are appropriate to purpose, audience, and task.  

 

Appendix B.2: ITEA Standards and Relevant IT-IDT Standards 

ITEA Standards Critical Knowledge Relevant IT-

IDT Standard 

Topics not 

addressed 

by IT-IDT 

Standards 

The Nature of 

Technology 

 

Students will develop an 

understanding of  

7. Society’s needs and 

human creativity 

drive rapid 

technology 

development  
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• the characteristics 

and scope of 

technology 

• the core concepts 

of technology 

• the relationships 

among 

technologies and 

the connections 

between 

technology and 

other fields of 

study. 

8. The market, profit, 

and specific goal-

oriented research 

drive technology 

innovation 

 

9. Technology systems 

are embedded in 

other larger systems 

working together to 

solve complex real-

life problems  

 

10. Optimization is a 

process of designing 

a product fitting 

particular criteria and 

constraints with 

determined resources 

 

11. Processes created by 

new technologies 

include management, 

design, quality 

control and/or 

feedback 

 

12. Transferring 

technologies to other 

uses or other fields 

drives innovation and 

progress 

IT-IDT-2 

IT-IDT-3IT-

IDT-4 

IT-IDT-5 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

IT-IDT-10 

 

 

 

1, 2, 6 

Technology and Society 

 

Students will develop an 

understanding of  

• the cultural, 

social, economic, 

and political 

effects of 

technology 

• the effects of 

technology on the 

environment 

• the role of society 

in the 

7. Technology use can 

cause cultural, social, 

economic, and 

political changes 

affecting society  

 

8. Decisions about the 

use of technology 

must involve ethical 

considerations and 

trade-offs between 

positive and negative 

effects  

 

 

 

 

 

 

 

 

 

 

IT-IDT-10 

 

 

 

 

 

 

 

 

 

1, 3, 4, 5, 6  
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development and 

use of technology 

 

9. Technology can both 

damage and protect 

the environment and 

its resources  

 

10. The decision to 

develop technology is 

influenced by societal 

opinions, demands, 

needs, wants, values 

and goals 

 

11. Throughout history, 

technology has been 

a powerful force in 

reshaping the social, 

cultural, political and 

economic landscape 

 

12. The Iron Age, The 

Middle Ages, The 

Renaissance, The 

Industrial Revolution 

and The Information 

Age all reflect the 

evolution of 

technology 

development and its 

refinement of existing 

tools, resources, and 

processes 

Design  

 

Students will develop an 

understanding of 

• the attributes of 

design 

• engineering 

design 

• the role of 

troubleshooting, 

research and 

development, 

invention and 

innovation, and 

experimentation 

8. The design process 

includes defining a 

problem, 

brainstorming, 

researching, 

specifying criteria 

and constraints 

 

9. The design process 

includes developing 

models or prototypes, 

testing, evaluating 

and refining the 

design 

 

 

 

 

 

 

 

 

 

 

IT-IDT-2 

IT-IDT-5 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

 

 

 

 

 

 

 

 

 

 

 

5, 7, 
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in problem 

solving 

 

10. The design process 

includes 

communicating the 

processes and results 

 

11. Designs are evaluated 

based on established 

design principles 

 

12. A prototype is a 

working model used 

to test a design 

concept 

 

13. Research and 

development is a 

specific problem-

solving approach for 

technology 

innovation in 

business and industry 

 

14. Not all problems are 

technological and not 

every problem can be 

solved with 

technology 

Abilities for a 

Technological World 

 

Students will develop the 

abilities to  

• apply the design 

process 

• use and maintain 

technological 

products and 

systems 

• assess the impact 

of products and 

systems 

 

9. I can identify a 

design problem and 

decide whether or not 

to address it  

 

10. I can determine how 

criteria and 

constraints affect the 

design process  

 

11. I can use prototypes 

and modeling to 

refine a design  

 

12. I can develop and 

produce a product or 

system using a design 

process  

 

 

 

 

 

 

 

 

 

 

IT-IDT-3 

IT-IDT-4 

IT-IDT-5 

IT-IDT-6 

IT-IDT-7 

IT-IDT-8 

IT-IDT-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 
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13. I can evaluate a 

design solution with 

various models to 

monitor quality and 

efficiency throughout 

the process  

 

14. I can evaluate and 

communicate the 

results of the entire 

design process using 

verbal, graphic, 

quantitative and other 

means  

 

15. I can use technology 

tools to operate, 

troubleshoot or 

diagnose systems and 

document and 

communicate 

appropriate data  

 

16. I can collect and 

synthesize data using 

assessment and 

forecasting 

techniques to make 

decisions about the 

future development 

of technology 

The Designed World 

 

Students will develop an 

understanding of and be 

able to select and use  

• medical 

technologies 

• agricultural and 

related 

biotechnologies 

• energy and power 

technologies 

• information and 

communication 

technologies 

9. The designed world 

is interdisciplinary 

 

10. Medical technologies 

aid in prevention, 

protection, 

maintenance, and 

rehabilitation of 

health  

 

11. Telemedicine reflects 

the convergence of 

technological 

advances in several 

fields  

 

 

 

 

 

 

 

 

 

IT-IDT-3 

IT-IDT-5 

 

 

 

 

 

 

 

 

 

2, 3, 4, 5, 8, 
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• transportation 

technologies 

• manufacturing 

technologies 

• construction 

technologies 

 

 

12. Agriculture involves 

the production and 

distribution of crops 

as well as the 

management and 

conservation of 

natural resources 

 

13. Power systems use 

renewable or non-

renewable forms of 

energy  

 

14. Information and 

communication 

technologies allow 

the transfer of 

information through 

multiple means and 

for multiple purposes  

 

15. Communication 

systems are made up 

of a source, encoder, 

transmitter, receiver, 

decoder, storage, 

retrieval, and 

destination  

 

16. Transportation plays 

a vital role in the 

operation of other 

technologies as well 

as the movement of 

people and goods 
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Appendix C: Survey Data 

Appendix C.1: Student and Teacher Survey Results 

Survey Analysis 

 Pre-Observation Survey Post-Observation Survey  
Assumed Skills Onset skills Percentage Interests Acquired skills Percentage Wishes 

Computer 

Basics 

Teacher Students 

# 

Students Students 

# 

Students 

# 

Students Students 

# 

Turn on a 

computer 

100% 26 100% 
 

11 47.83% 
 

Log onto 

Internet 

100% 25 96% 
 

11 47.83% 
 

Use browsers 

and search 

engines 

100% 24 92% 
 

13 56.52% 
 

Use Microsoft, 

Open Access, 

and Google 

software and 

applications 

100% 20 77% 
 

10 43.48% 
 

        

Moderate 

competency 

       

Building 

websites and 

webpages 

 
12 46% 1 5 21.74% 1 

Troubleshootin

g hardware and 

software 

 
10 38% 

 
8 34.78% 
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Advanced 

competency 

       

Coding and 

programming 

languages 

 
5 19% 12 9 39.13% 5 

Design software 

and applications 

 
2 8% 8 9 34.78% 4 

Design or build 

a computer 

 
1 4% 1 2 8.7% 
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Appendix C.2: Survey Question Types and Audiences 

Question 

Type 

Question Response 

options 

Audience Tags 

Survey 

(Beginning of 

course) 

Which of these do you assume that students can do, before 

entering the Introduction to Digital Technology class?  

m. Turn on a computer 

n. Log onto the internet 

o. Use browsers and search engines 

p. Use Microsoft Office Applications 

q. Use Google Suites Applications 

r. Use Open Access Applications 

s. Build websites 

t. Use programming language: Java, Python, 

Ruby, C++, C#, SQL etc. 

u. Troubleshoot hardware 

v. Troubleshoot software 

w. Design hardware/Build a computer 

x. Design software and applications 

Select all that 

apply 

Teacher Technological 

ability, prior 

knowledge, 

understand, use, 

assess, manage 

Survey 

(Beginning of 

course) 

How do you assess what students know and are able to do 

with technology at the onset of the IDT class? 

g. Require pre-requisite for the course 

h. Pre-entry screening 

i. Pre-assessment at course onset 

j. Student demonstrations 

k. No assessment needed or required 

l. Other 

 

Multiple choice Teacher Assessment, 

evaluation, pre-

requisite  

Survey 

(Beginning of 

course) 

Which of these concepts about the nature of technology do 

you address in the IDT class? 

m. Causes of rapid technology development 

Select all that 

apply 

Teacher nature, scope, 

characteristics 
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n. Driving forces of technology innovation 

o. How technology systems work to solve 

complex real-life problems 

p. Criteria and constraints of designing a 

product 

q. Technology processes and their purposes 

r. Technology transfer and interdisciplinary 

uses 

Survey 

(End of 

course) 

On which of these concepts about the nature of technology 

do you spend the most instructional time? 

s. Causes of rapid technology development 

t. Driving forces of technology innovation 

u. How technology systems work to solve 

complex real-life problems 

v. Criteria and constraints of designing a 

product 

w. Technology processes and their purposes 

x. Technology transfer and interdisciplinary 

uses 

Multiple choice Teacher nature, scope, 

characteristics 

 

Survey 

(Beginning of 

course) 

Which of these concepts about technology and society do 

you address in the IDT class? 

i. Cultural, social, economic, and political changes to 

society caused or shaped by technology use 

j. Positive and negative effects, ethical 

considerations, and trade-offs involved in decisions 

about technology use 

k. Positive and negative effects of technology on the 

environment and its resources 

l. Evolution of technology from the Iron Age to the 

Information Age 

Select all that 

apply 

Teacher technology and 

society, effect, 

affect, 

relationship, 

connection 

Survey 

(End of 

course) 

On which of these concepts about technology and society 

do you spend the most instructional time? 

Multiple choice Teacher technology and 

society, effect, 

affect, 
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m. Cultural, social, economic, and political changes to 

society caused or shaped by technology use 

n. Positive and negative effects, ethical 

considerations, and trade-offs involved in decisions 

about technology use 

o. Positive and negative effects of technology on the 

environment and its resources 

p. Evolution of technology from the Iron Age to the 

Information Age 

relationship, 

connection 

Survey 

(Beginning of 

course) 

Which of these concepts about technology design do you 

address in the IDT class? 

k. The design process: problem definition, 

brainstorming, research, criteria, and constraints 

l. Developing models and prototypes 

m. Testing, evaluating, and refining the design based 

on established design principles 

n. Communicating the processes and results 

o. Research and development as a problem-solving 

approach to technology innovation 

Select all that 

apply 

Teacher design, process, 

engineering 

Survey 

(End of 

course) 

On which of these concepts about technology design do 

you spend the most instructional time? 

p. The design process: problem definition, 

brainstorming, research, criteria, and constraints 

q. Developing models and prototypes 

r. Testing, evaluating, and refining the design based 

on established design principles 

s. Communicating the processes and results 

t. Research and development as a problem-solving 

approach to technology innovation 

Multiple choice Teacher design, process, 

engineering 

Survey 

(Beginning of 

course) 

Which of these concepts about the abilities for a 

technological world do you address in the IDT class? 

u. Identify a design problem and determine if to 

address it 

Select all that 

apply 

Teacher Technological 

ability, 

evaluation, 
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v. Assess how criteria and constraints affect the 

design process 

w. Use prototypes and models to refine a design 

x. Use the design process to produce a product or 

system 

y. Evaluate a design solution with various models 

z. Monitor quality and efficiency throughout the 

design process 

aa. Evaluate and communicate results using verbal, 

quantitative, graphic, and other means 

bb. Use technology tools to operate, troubleshoot, 

diagnose, document, and communicate appropriate 

data 

cc. Collect and synthesize data using assessment and 

forecasting techniques 

dd. Make decisions about the future development of 

technology 

application, 

design, process 

 

Survey 

(End of 

course) 

On which of these concepts about the abilities for a 

technological world do you spend the most instructional 

time? 

ee. Identify a design problem and determine if to 

address it 

ff. Assess how criteria and constraints affect the 

design process 

gg. Use prototypes and models to refine a design 

hh. Use the design process to produce a product or 

system 

ii. Evaluate a design solution with various models 

jj. Monitor quality and efficiency throughout the 

design process 

kk. Evaluate and communicate results using verbal, 

quantitative, graphic, and other means 

Multiple choice Teacher Technological 

ability, 

evaluation, 

application, 

design, process 
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ll. Use technology tools to operate, troubleshoot, 

diagnose, document, and communicate appropriate 

data 

mm. Collect and synthesize data using 

assessment and forecasting techniques 

nn. Make decisions about the future development of 

technology 

Survey 

(Beginning of 

course) 

Which of these concepts about the designed world do you 

address in the IDT class? 

q. The designed world is interdisciplinary 

r. Medical technologies aid in the prevention, 

protection, maintenance, and rehabilitation of 

health 

s. Telemedicine reflects the convergence of 

technological advances in several fields 

t. Agriculture involves the production and 

distribution of crops as well as the management 

and conservation of natural resources 

u. Power systems use renewable and non-renewable 

forms of energy 

v. Information and communication technologies 

allow the transfer of information through multiple 

means and for multiple purposes 

w. Communication systems are made up of a source, 

encoder, transmitter, receiver, decoder, storage, 

retrieval, and destination 

x. Transportation plays a vital role in the operation of 

other technologies as well as the movement of 

people and goods 

Select all that 

apply 

Teacher designed world, 

application, 

convergence, 

interdisciplinary, 

resources, 

information, 

communication 

 

Survey 

(End of 

course) 

On which of these concepts about the designed world do 

you spend the most instructional time? 

y. The designed world is interdisciplinary 

Multiple choice Teacher designed world, 

application, 

convergence, 

interdisciplinary, 
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z. Medical technologies aid in the prevention, 

protection, maintenance, and rehabilitation of 

health 

aa. Telemedicine reflects the convergence of 

technological advances in several fields 

bb. Agriculture involves the production and 

distribution of crops as well as the management 

and conservation of natural resources 

cc. Power systems use renewable and non-renewable 

forms of energy 

dd. Information and communication technologies 

allow the transfer of information through multiple 

means and for multiple purposes 

ee. Communication systems are made up of a source, 

encoder, transmitter, receiver, decoder, storage, 

retrieval, and destination 

ff. Transportation plays a vital role in the operation of 

other technologies as well as the movement of 

people and goods 

 

resources, 

information, 

communication 

 

Interview 

(Beginning of 

course) 

In your own words, what do you understand the ultimate 

goal of the IDT class to be? 

Interview Teacher  

Interview 

(Beginning of 

course) 

How is your program of instruction affected by incoming 

students’ technological abilities?  

Interview Teacher  

Interview 

(Beginning of 

course) 

Which standards in the course do you prioritize? Why? Interview Teacher  

Interview 

(Beginning of 

course) 

What do you expect students to be able to know and do by 

then end of this class? 

Interview Teacher  
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Observation 

(Beginning of 

course) 

Introduction to class; syllabus and course outline and 

expectations 

Observation Physical 

class 

 

Observation Instruction Observation Physical 

class 

 

Observation Instruction Observation Physical 

class 

 

Observation 

(End of 

course) 

Class wrap up Observation Physical 

class 

 

Survey Demographics: 

Gender: male, female, other 

Ethnicity: Hispanic/Latino, Non-Hispanic/Latino 

Race: Black or African American, White, Asian, 

American Indian or Alaska Native, Native Hawaiian or 

other Pacific Islander 

Years of teaching experience: 

Certification Areas: 

 

 

Multiple choice 

 

 

 

Enter text 

Select all that 

apply 

 

Teacher 

 

Survey 

(End of 

course) 

What did you already know to do before entering the 

Introduction to Digital Technology class? 

m. Turn on a computer 

n. Log onto the internet 

o. Use browsers and search engines 

p. Use Microsoft Office Applications 

q. Use Google Suites Applications 

r. Use Open Access Applications 

s. Build websites 

t. Use programming language: Java, Python, 

Ruby, C++, C#, SQL. 

u. Troubleshoot hardware 

v. Troubleshoot software 

w. Design hardware/Build a computer 

Select all that 

apply 

Student  
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x. Design software and applications 

 

Survey 

(End of 

course) 

What did you learn to do with technology after taking the 

IDT class? 

m. Turn on a computer 

n. Log onto the internet 

o. Use browsers and search engines 

p. Use Microsoft Office Applications 

q. Use Google Suites Applications 

r. Use Open Access Applications 

s. Build websites 

t. Use programming language: Java, Python, 

Ruby, C++, C#, SQL. 

u. Troubleshoot hardware 

v. Troubleshoot software 

w. Design hardware/Build a computer 

x. Design software and applications 

 

Select all that 

apply 

Student  

Survey 

(End of 

course) 

What did you learn about the nature of technology?  

g. Society’s needs and human creativity drive 

rapid technology development  

h. The market, profit, and specific goal-

oriented research drive technology 

innovation 

i. Technology systems are embedded in other 

larger systems working together to solve 

complex real-life problems  

j. Optimization is a process of designing a 

product fitting particular criteria and 

constraints with determined resources 

k. Processes created by new technologies 

include management, design, quality 

control and/or feedback 

Matrix: select one 

Knew before 

class 

Learned in class 

Did not learn 

Student nature, scope, 

characteristics 
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l. Transferring technologies to other uses or 

other fields drives innovation and progress  

Survey 

(End of 

course) 

What did you learn about technology and society? 

g. Technology use can cause cultural, social, 

economic, and political changes affecting 

society  

h. Decisions about the use of technology must 

involve ethical considerations and trade-

offs between positive and negative effects  

i. Technology can both damage and protect 

the environment and its resources  

j. The decision to develop technology is 

influenced by societal opinions, demands, 

needs, wants, values and goals 

k. Throughout history, technology has been a 

powerful force in reshaping the social, 

cultural, political, and economic landscape 

l. The Iron Age, The Middle Ages, The 

Renaissance, The Industrial Revolution, 

and The Information Age all reflect the 

evolution of technology development and 

its refinement of existing tools, resources, 

and processes  

Matrix: select one 

Knew before 

class 

Learned in class 

Did not learn 

Student technology and 

society, effect, 

affect, 

relationship, 

connection 

Survey 

(End of 

course) 

What did you learn about design? 

h. The design process includes defining a 

problem, brainstorming, researching, 

specifying criteria and constraints  

i. The design process includes developing 

models or prototypes, testing, evaluating, 

and refining the design  

j. The design process includes 

communicating the processes and results  

Matrix: select one 

Knew before 

class 

Learned in class 

Did not learn 

Student design, process, 

engineering 
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k. Designs are evaluated based on established 

design principles  

l. A prototype is a working model used to test 

a design concept  

m. Research and development is a specific 

problem-solving approach for technology 

innovation in business and industry  

n. Not all problems are technological, and not 

every problem can be solved with 

technology  

Survey 

(End of 

course) 

Which of these abilities for a technological world did you 

develop in this class? 

i. I can identify a design problem and decide 

whether or not to address it  

j. I can determine how criteria and constraints 

affect the design process  

k. I can use prototypes and modeling to refine 

a design  

l. I can develop and produce a product or 

system using a design process  

m. I can evaluate a design solution with 

various models to monitor quality and 

efficiency throughout the process  

n. I can evaluate and communicate the results 

of the entire design process using verbal, 

graphic, quantitative, and other means  

o. I can use technology tools to operate, 

troubleshoot or diagnose systems and 

document and communicate appropriate 

data  

p. I can collect and synthesize data using 

assessment and forecasting techniques to 

Matrix: select one 

Knew before 

class 

Learned in class 

Did not learn 

Student Technological 

ability, 

evaluation, 

application, 

design, process 
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make decisions about the future 

development of technology  

Survey 

(End of 

course) 

What did you learn about the designed world? 

i. The designed world is interdisciplinary 

j. Medical technologies aid in the prevention, 

protection, maintenance, and rehabilitation 

of health  

k. Telemedicine reflects the convergence of 

technological advances in several fields  

l. Agriculture involves the production and 

distribution of crops as well as the 

management and conservation of natural 

resources 

m. Power systems use renewable or non-

renewable forms of energy  

n. Information and communication 

technologies allow the transfer of 

information through multiple means and for 

multiple purposes  

o. Communication systems are made up of a 

source, encoder, transmitter, receiver, 

decoder, storage, retrieval, and destination  

p. Transportation plays a vital role in the 

operation of other technologies as well as 

the movement of people and goods  

Matrix: select one 

Knew before 

class 

Learned in class 

Did not learn 

Student designed world, 

application, 

convergence, 

interdisciplinary, 

resources, 

information, 

communication 

 

Questionnaire 

(Beginning of 

course) 

In your own words, what do you expect to learn in the IDT 

class? 

Questionnaire Student  

Interview 

(End of 

course) 

In your own words, what did you learn to do after 

completing the IDT class? 

Interview Student  

Interview What did you spend the most time learning about in this 

course? 

Interview Student  
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(End of 

course) 

Interview 

(End of 

course) 

What did you want to learn about technology that was not 

included in this course?  

Interview Student  

Survey Demographics: 

Grade level: 9, 10, 11, 12 

Age: 14, 15, 16, 17, 18, 19, 20, 21 

Gender: male, female, other 

Ethnicity: Hispanic/Latino, Non-Hispanic/Latino 

Race: Black or African American, White, Asian, 

American Indian or Alaska Native, Native Hawaiian or 

other Pacific Islander 

Socioeconomic status: Supplemental Assistance 

Special services: EL, DES, Gifted, 504, SST/RTI, 

Homeless 

 

Multiple Choice 

 

 

 

 

 

 

Yes or no 

Select all that 

apply 

Student  
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Appendix D: Teacher and Student Survey 

Teacher-Student Survey.pdf
 

Appendix E: Informed Consent 

IC-Parent.pdf
 

Appendix F: Institutional Review Board Letter 

Outcome_Letter.pdf
 

 

Appendix G: Dissertation Research Documents 

Dissertation Research Documents 

 

 

 

 

 

 

 

https://drive.google.com/drive/folders/1RiBUovd061LxjtwvxeZ_l2L6YsH_47_l?usp=sharing

