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Abstract: This paper offers an expanded definition of technology fluency that includes the ability 

to use technology in and across communities.  The study is a qualitative case study of a self-

initiated digital divide intervention.   Specifically, the intervention described merges privileged 

students from a private suburban high school (instructors) with inner-city youth from an 

impoverished neighborhood (learners) in a web-design course. The question for this research asks 

in what way do technology-experienced instructors bridge local understandings of technology 

learning to successfully engage technology-novice learners?  Using a theoretical framework 

drawn from cultural sociology, this study examines the development of the instructors’ technology 

fluency by bringing attention to the transformation of instructor schemas and practices as they 

interact with learners throughout the course.   The intention is not only to illuminate the “what and 

how” of change but also to offer explanations as to why.    

 

Research Focus 
This research is an account of the evolving technology fluency of high school boys in an after school program.  

I define technology fluency as the ability to use technology not only in one’s own local environment but also to 

actively and productively adapt those uses with others – particularly those with different world views.  The after-

school program where I examine the development of technology fluency was a service-learning initiative aimed at 

helping bridge the digital divide.  In this initiative, boys from a suburban, private boys’ high school taught a web-

page design course to middle school boys and girls in an inner-city community center.  For purposes of distinction, I 

will refer to the suburban students as “instructors”, the urban youth as “learners” and the course as the learning 

environment.  In this learning environment, the instructors considered themselves technology “experts” and their 

learners “novices.”  As experts, the instructors expected to draw upon their local understandings of how to use and 

learn technology in order to successfully teach their learners.  Local understandings are developed beliefs and norms 

of practice that shape the way that people think about and act in the world.  This expertise was challenged as these 

instructors began to put local understandings into practice in this culturally diverse setting.  The question for this 

research is: In what way do technology-experienced instructors bridge local understandings of technology learning 

to successfully engage technology-novice learners?  

 

When considering overlapping local understandings, it is important to bear in mind that individuals in each 

group have socially constructed ways of viewing the world.  In terms of this study, the focus of these local 

understandings is the way in which instructors and learners view teacher roles, learner roles, use of resources and 

targeted goals for coming to learn and use technology.  My intention is to seek a better understanding of the 

processes through which these instructors employ and bridge local understandings to develop technology fluency 

within this diverse learning environment.  Further, I aim to identify what design principles generate continuously 

emerging and dynamic learning environments.   

 
Literature Review 

How one comes to use and learn technology is currently viewed in two ways.  First, technology fluency is often 

referred to as technology literacy.  This connotes consuming technology or learning about computers.  More 

specifically, “consuming” refers to acquiring basic and discrete skills to enable one to operate a computer (Ba, Tally, 

& Tsikalas 2002; Crawford & Yukie, 2002; Fulton, 1997; ISTE, 2002).    Another way to look at technology fluency 

is having the ability to create or learn with technology (diSessa, 2000; Resnick & Rusk, 1996).   In this view, 

cultivating technology fluency enables learners to participate in a “digital community.”  A “digital community” is 

comprised of users who have facility with digital tools and can speak a technology language (Resnick & Rusk, 

1996).  This common language allows users to communicate with others working with similar digital tools. 

 

Technology fluency, however, involves more than consuming of and creating with technology.  It requires that 

individuals adapt to actively participate in the evolving use and learning of technology in culturally diverse settings.  
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I define adapt as the ability to respond productively to different local understandings and active participation as 

both parties playing a part in shaping the structure of the environment.  Technology language as well as the 

application and understanding of its use in digital communities evolve when participants begin to use technology in 

communities outside those where their technology learning originated.  Technology use in new communities is not 

limited to far transfer (Bransford, 2000).  Rather, it requires not just the application of knowledge about technology 

in a new context, but also the actions one takes based on assumptions about how and why to use technology, about 

the context including those within it and about what practices should look like across communities.  Those 

assumptions many be challenged requiring individuals develop the ability to adapt within and across communities.  

These communities may be virtual or physical.  Virtual communities become possible through the assistance of 

Information and Communications Technologies (ICTs) (Wellman 1999; Wellman & Gulia, 1999; Wellman et. al, 

1996).  Physical ones are either forced (Digital Divide initiatives) or natural (increased immigration and diversity 

illustrative in demographic data).   The nature of interactions between individuals with diverse ways of acting in and 

thinking about the world become critical to successful participation of all parties (Castells, 1996, 1997 & 1998; 

Giddens, 1999; Putnam, 2000; Wellman, 1999).   In light of this, technology fluency is not only an ability to use and 

speak the language of technology, but also an ability to adapt as they actively participate with others who have may 

have constructed different ways of thinking about how and why technology use and learning comes about.   

 

Digital divide interventions are only one of the contexts in which to study this third view of technology fluency.  

These initiatives are particularly rich because many such interventions frequently bring diverse groups together.  

Instructors typically travel from communities with more pervasive technology access and use (typically white, 

suburban, middle-upper class) to communities with less technology access and use (typically minority, urban, low to 

middle income). As a result, digital divide initiatives are often characterized by racial, cultural and economic 

differences between instructors and learners.  Further, individuals most commonly marked as technology experts are 

disproportionately expected to be male (Dryburgh, 2000; Kirkpatrick, & Cuban, 1998; Schonfeld, 1995), suggesting 

an additional gendered dimension of difference.  It follows that potentially diverse experiences, understandings, and 

practices are engaged within these learning environments.  Within these environments, assumptions can become 

reified.  For successful participation to ensue, participants will need to negotiate the nature of “active” and 

“productive” participation within this newly formed community, which crosses previously defined local boundaries.    

 

Theoretical Foundation  
The development of technology fluency can be seen as an evolving cultural activity.  This cultural activity 

evolves as the local understandings of the instructors and learners converge.   Building on Sewell’s (1991) critique 

of a traditional view of culture (Geertz, 1973); I define cultural activity as a structure brought about by the 

dialectical relationship between cultural schema and cultural practices.  

 

Cultural schemas describe individual cognitive meaning systems that are constructed through social 

participation.  These meaning systems are the basis of individuals’ schema.  Schemas are not bound to a particular 

group or within a particular location.  Rather, they are “generalizable and transposable” procedures applied in the 

enactment of life, not in one context but across many (Sewell, 1992).  The implication is that schema act as 

mechanisms used to interpret experiences and to guide action (D’Andrade, 1995; Sewell, 1992).   Schema are called 

upon when individuals engage with others in practice (Swidler, 1986, 2001). Swidler defines these schema as a 

multidimensional cultural toolkit from which individuals draw upon when in action.  She states, “…culture is not a 

unified system that pushes action in a consistent direction.  Rather culture is thought of as a toolkit or repertoire 

from which individuals select differing pieces for constructing lines of action”  (Bruner, 1996; Swidler, 1986).   A 

cultural toolkit might include schema, identities, norms, values, customs, symbols, signs, knowledge, discourse, 

ideology, and so on.  The concepts of cultural toolkits and cultural schema are interrelated aspects that construct the 

worldview and allow one to act in a given zone of practice.   

 

Cultural Practices involve how individuals use “existing cultural symbols to accomplish some end” (Sewell, 

1999).   For the purposes of this study, I use the term cultural resources synonymously with cultural symbols.  

Cultural resources are both human (knowledge of content or event, physical strength, gestures) and material (objects 

- animate or inanimate) (Sewell, 1992).   These resources can serve as a source of authority or power that in turn 

shapes interactions in a given context.   In particular, individuals appropriate and employ human and material 

resources based on their conscious or unconscious schema in order to achieve a goal.  In this way, individuals afford 

(release power and control) or constrain (maintain power and control) participation for themselves and for their 

audiences.    
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As individuals appropriate cultural resources, they are in essence influencing the structure of the activity 

(Sewell, 1992).  Structure here refers to the principles within a social system that pattern practices (Sewell, 1992).  

Researchers advocate activity as a tight relationship between culture and structure (Cole 1985, 1995 & 1996; 

D’Andrade, 1995; Sewell, 1992).  Within a structure, individuals are continuously interacting with each other, with 

human and material resources as well as their own conceptual frameworks of how to act in the context.  The 

recursive relationship between culture and structure becomes realized through an examination of interactions, 

revealing patterns as well as contradictions. Concurrently, an investigation of how schema and practice shape each 

assists in illuminating how the organization of human and material resources affords or constrains the development 

of technology fluency in the evolving structure.    

 
Methods  

The research for this study was situated in an urban community center in North Philadelphia.   For 10 weeks, six 

high school students (instructors) taught web design to 10 female and two male, urban, middle school youth 

(learners).  The suburban students were juniors and seniors from a predominately white, affluent, technology-rich 

school in the suburbs of Philadelphia.  The inner-city youth were low-income African-American seventh- through 

ninth-graders who attended the neighborhood urban community center.  Though these youth have access to 

technology at school and at home, the primary technology learning is in the community center.  The aforementioned 

descriptions, though brief, reveal the complex diversity in terms of race, age, socio-economic status and available 

resources of these groups.  

 

The initial purpose of the web design course emerged from the center’s espoused mission to bridge the digital 

divide within the local community.  Based on this aspiration, the intended goal was to provide this age group with 

technology exposure and experience by researching future job aspirations as well as how technology was used in 

these jobs.  The expectation was that instructors would assist the learners in using technology to obtain information 

about a chosen career.  In the end, the learners would construct a page about their career of interest.  The course was 

taught in two locations.  Instructors taught in a computer lab on the second level of the building as well as on the 

third level.   Video and audio recorders were located in each room to ensure my continued contribution as both 

participant and research in both locations. 

 

The instructors’ and my roles in this course were overlapping, yet distinct.  The instructors designed and 

implemented the lessons and activities for this course.  Each week, instructors submitted weekly email reflections to 

me. The reflections centered on their lesson design rationale, their successes and challenges, their projections for 

future lessons, and any other observations.  As the initiator and supervisor of this initiative my role was 

multifaceted.  I engaged in the weekly planning conversations and was present during, and sometimes guiding the 

course implementations.  My role as researcher took shape throughout and following the course.  During the course, 

I combined a case study methodology (McMillan & Schumacher, 2001) and design research frame (Cobb et. al, 

2003; Edelson, 2002) to obtain a holistic portrayal of the culture/structure relationship. I observed the lessons, 

recorded fieldnotes, operated the video camera, facilitated instructor planning and meetings, and solicited email 

responses.   I watched videos, listened to the audio tapes, and read fieldnotes and emails following each lesson.  The 

intent was to perform preliminary analyses aimed at assisting the instructors in developing the materials and lessons 

for the subsequent weeks.  I transcribed this data looking at gestures, positions of instructors and learners as well as 

placement and use of physical materials.  With these insights, I had the opportunity to make visible the component 

parts of the whole that might otherwise be implicit or unseen (Edelson, 2002).   

 

At the end of the course, I reviewed and reanalyzed the data.  I looked for emerging themes that revealed how 

these instructors came to develop their own technology fluency.  I began to organize data into broad categories of 

patterned practices that suggested how learners were using resources to complete activities.  Viewing the videos at 

various speeds, focusing on one resource at a time and watching video with and without sound, I was able to 

discover how schemas and practices shaped the structure of the learning environment.  I coded again for gestures, 

positions of instructors and learners as well as placement and use of physical materials.  I triangulated my initial 

findings in the observations transcripts against the email and interview data looking for coherences and 

contradictions between schema and practices as well as across practices.  This triangulation was important to cross 

my perceptions of the social phenomenon with participants’ perspectives (McMillan & Schumacher, 2001) to 

understand the what, why and how (Cobb et. al, 2003) of instructors practices that were cultivating their own 

adaptation and the active participation of all participants.  Finally, I drew conclusions regarding how the structures 
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afforded and constrained participation of the instructors and the learners and what design principles helped to 

advanced instructors’ technology fluency. 

 

Findings 
Calculated Participation 

When the instructors volunteered for this digital divide initiative, they did not know exactly what to expect.  

What they did believe was that it was their role to teach technology to tech-novices in the inner city.  Their 

assumptions about this role grew from their conceptual framework of teacher, their view of learners and their ideas 

about technology use and learning.  These combined assumptions defined the initial practices in the learning 

environment.  What these instructors did not expect was that the learners would have different assumptions that 

would push upon the structures that they would create.   

 

Across the initial lessons, the instructors designed and implemented lessons in a traditionally teacher-centered 

manner.  The following example from the data, exemplifies the instructors’ initial practices in the field. 

 

Alex is standing in the front of the room.  He has his lesson plan in hand.    He tries to start but the 

kids are energetically talk to each other and to Alex.  They are loud and all talking at once making 

it difficult to hear what any of them say.  Alex attempts again to go forward relying on his plan.     

Alex:  guys today…. I know we have been gathering information for the web site but today 

we are actually going to start to build it.   

Terrell:   Can we have games on the website?  

Deshi:  Shut Up.   

Alex:  We aren’t there yet.  Today we are going to show you Dreamweaver MX.  It’s a 

program that you haven’t seen yet and we are going to show you how to use it.  We 

are going to make your first page today.  (Alex looks to me) should we start?  (I nod)  

On your computer you will find the Dreamweaver Application.   

 (Fieldnote, October 22, 2002) 

 

It was common for instructors to stand in the front of the room, direct student learning, truncate student participation 

and use language and gestures to position themselves as authority figures.  Moreover, with serious faces, they used 

gestures to point to objects in order to direct the learners.  Organizing human and material resources in this suggests 

a conceptual framework of teacher as “knowledge holder” and “knowledge giver.”   These actions cohered with the 

instructors’ apparent belief of “teacher.”  Interview and email data substantiated this conceptualization.  The 

following is representative of these expressions.   

  

I understand what you mean by learning by doing and getting us to figure it out, but we 

cannot think like that, we need to be told what to do and how.  

(Informal Conversation, October 11, 2002). 

 

The only thing that what we [the instructors] were conscious of… was our experience in 

school.  For us, you [the learner] sit, shut up and you [students] absorb… you don’t ask a 

question because you would be stupid..  you are there to learn – not interact… 

(Instructor interview, March 18, 2003) 

 

In these passages, instructors described teacher as “authority,” “telling learners,” and “imparting knowledge.”  

Learners “absorb information” and “quietly listen.”   Compounding this view of the learner was the socially 

constructed belief that the inner-city kids were “trouble” and that this neighborhood was dangerous. Instructors 

described that he was “ready for the problem children” in this “bad neighborhood.”  Others shared that they were not 

“socially for this [teaching in a predominately minority urban community center].”  Though not explicit, there were 

racial and economic overtones to their responses.  It is possible that these instructors felt a need to maintain control 

of students who will likely misbehave, who might be dangerous or who might view them as the “white kid.”  

Finally, these instructors may have felt a sense of legitimacy as teacher because they had expertise with technology 

that they felt their learners did not.  Together these assumptions create the perception that as instructors they should 

impart on the learners the how, what and why of technology use in a very methodical way.   
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To the instructors’ surprise, the learners did not respond to the teacher-centered structure in a predictable 

manner.  Instead of listening quietly and waiting for the teachers’ knowledge, the learners talked, asked questions, 

and tinkered with the applications.  Additionally, the learners playfully and artificially called them “Mister” and 

“Teacher.”   As learners engaged the instructors in talk about their school, their clothes, and their social lives, it 

became evident that the learners are challenging the instructors implied power in the environment.   As instructors 

attempted to lead learners step-by-step through activities, learners asked questions and independently moved ahead.  

The instructors repeatedly worked to maintain the predetermined pace and goals of the lesson, shutting down even 

learners’ peripheral participation.  The risk of marginalizing the learner is that instructors are unable to uncover 

learners’ previous knowledge and experiences that can often inform the adaptation of their practices.  Moreover, 

learners are denied the opportunity gain dispositions of learning with technology with others. 

 

There were contradiction between the instructor expectations and learner responses.  After questioning the 

learners about their participation, it was evident that they were acting in contradictory ways.  The learners stated, 

“He shows me,” “He knows more than me,” and “He tells me what to do.”  Expressions such as these indicate that 

the learners saw their instructors as knowledge holders.  Thus the learners were constructing a way of coming to 

learn technology as determined by others.  However the learners’ actions represented that their voices and ideas 

were important. To investigate this contradiction, I observed learners in other learning activities in the community 

center to consider what local understandings they drew upon. In other classes at the community center, it was 

common for students to reach to peers for help. Though there were teacher-centered moments, these learners spoke 

to the teacher without hesitation, talked with their peers and moved about the room when moved to do so.  The 

atmosphere was vibrant and noisy yet productive.   The learners’ practices in this and in other learning scenarios in 

this community center mirrored their actions rather than their verbal expression about their role with these 

instructors.  Additional interpretations of the nature of the instructor-learner expectations discrepancies come to 

mind.  For example, since learners were interested in the instructors as teens, it is questionable whether the age 

difference was significant enough for an authoritative role to succeed.  Further, their socialization might also be 

attributed to gender differences as nearly all the learners were girls as the girls showed signs of flirting and interest 

in these boys.  Another possible rationale is that the learners were bored because they were more technology savvy 

than the instructors anticipated.    An important consideration in any case is that if learners continued to see the 

instructor as knowledge authority, they may be denied fostering their own technology fluency.  In this case learners 

continued to push on this structure and the traditional teacher strategies soon become futile. 

 

Dynamic Participation 
As these local understandings intersected, activity slowly transformed.  Over time, the instructors began to view 

their role, the learners, and how to engage their students in a very different way.  Altered practices accompanied 

emerging understandings.  About half way through the course, the instructors no longer stood over learners and did 

things for the learners.  Instead, they worked side by side using computers, drawn maps of their web sites, student 

questions, student interests and instructor guidance as focal points of activity.  This change allowed instructors to 

have a sideline view into how to move and guide the learners.  These insights enabled instructors to know what 

questions to ask and what scaffolds to use.  Activity now connected to learners’ previous knowledge and current 

interests.  The learners and instructors became co-participants in shaping this environment. The interactions in the 

following scenario represent the change in practices.   

 

Kenny sits next to Hana to check her progress. 

A moment later, Macaria slides in the room.  As she glides past Kenny, she slides her hand across 

his arm.   

Kenny directs his attention back to Hana. 

They have a heated discussion about a picture that Hana accuses Ken of deleting. 

They banter back and forth.  “No I didn’t.  Yes I did?”    

Kenny smiles.  

Hana points to what she wants. 

Kenny clicks. 

He releases the mouse. 

Hana takes it. 

Kenny and Hana transition control of the mouse again as if choreographed.  They flow back and 

forth in their chairs and take the mouse when the other releases it. 

(Fieldnote, November 12, 2002) 
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The shift in practices brought about a learner-centered and a dynamic structure.  When contradictions between 

expectations, implementation, and interactions arise, the instructors take them as opportunities to inform their 

teaching in the moment, to get to know the learners and gain insight into more effective ways of designing lessons to 

engage them.  In the process, instructors and learners showed respect for each other, listened, asked questions, 

asserted ideas and learned from one another. Non-verbal communications included occasionally brushing arms, 

frequently taking turns with the mouse as well as head nods, smiles and laughter; interactions not present in the 

calculated structure. While completing the tasks, the both instructors and learners were becoming active, productive 

participants in the environment.  Instructors and learners now collectively shaped the direction of the activity by 

dynamically shifting roles.  The instructors no longer felt compelled to make learning technology a linear process 

nor did they fell obliged to arbitrarily assign purpose to the activities.  Rather, the instructors relied on the interests 

and motivations of the learners.  The result was a set of exciting websites that reflected the learners’ interests, 

neighborhoods, and future goals.  These sites became artifacts that clearly reflected the personalities of each learner.   

 

Both instructors and learners articulations were cohering with continuously shifting practices.  The instructors 

in particular were speaking differently about their experiences.   The essential features of success were “knowing 

your learner,” finding a “common ground” and working with them rather than for them.  Learners used phrases such 

as “He don’t know what I want, I need to tell him” and “I showed him how to find the website that I wanted.”  The 

responses hint at a new way of acting and thinking about their own participation – instructors and learners alike.  

 

The dynamic structure brought about incidences that influenced the reshaping of instructors’ practices and 

beliefs.  There are several interpretations in terms of why the dynamic structure emerged.  In the initial stages, 

instructors experienced breakdowns in practice when learners did not respond as expected.  The instructors also had 

opportunities to write reflections and engage in conversation with others related to why their views of teacher and 

learner were challenged.  As the course progressed, the learners increasingly employed strategies to influence the 

instructors’ perspectives of them and their abilities.  Finally, extended conversations with instructors indicates that 

instructors became more conscious of their reasons for organizing resources as they did in the beginning which in 

turn made them more attentive of the evolving nuances of instructor-learner interactions.  This attentiveness enabled 

instructors to adjust their practices to bridge their understandings with the learners’ local understandings.   

 
Conclusions and Implications 
This study examines technology fluency as a cultural activity.  Specifically, this paper illustrates how these 

instructors’ schema and practices shaped their initial and evolving participation in a culturally diverse setting.  I 

described the ensuing structures as calculated and dynamic.  In analyzing these two structures, affordances and 

constraints that enable the active and productive participation of all participants come to light.  Furthermore, these 

affordances and constraints suggest design principles for learning environments that aim to foster emergent, 

dynamic environments.   

 

In the calculated structure, instructors constrained instructor-learner interactions.  Holding firm to ideas about 

using and learning technology was shutting down their ability to adapt.  In relation to this, the calculated learning 

environment constrained learners’ access to valuable resources in the environment.  However, learners were 

gradually finding ways to assert themselves and find their way into the activity.  As the instructors began to use 

resources to structure learner-centered classrooms created a dynamic structure which revealed different affordances 

for both the instructor and learner.  For example, sitting with and listening to learners afforded instructors occasions 

to more readily modify their perceptions and strategies.  The learners in turn were afforded the opportunity to assert 

their views and ideas as well as have the opportunity to obtain peer expertise and perspectives that influenced the 

construction of their products.  

 

Contradictions existed between instructors initial expectations of how engage learners in using and learning 

technology and their learners’ responses to that engagement. The analysis suggests that the contradictions were 

notable points that influenced instructors to bridge local understandings thus developing their own technology 

fluency.  This signifies that identifying the coherence of practice has its purpose, but attending to contradictions is 

perhaps more important.  In this case, attention to emerging contradictions between schema and practices as well as 

across practices was catalytic.  It is often human nature to return to comfort and coherence, however, developing 

technology fluency requires one to adapt practices in a way allows views of technology use and learning to alter 

within as well as across communities.  The design principles of adaptability, movability and flexibility, enable 
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instructors to alter initial ideas, move and allow learners to move about the environment and bend and reshape the 

engagement of learners in the learning process.     

 

Though this paper describes two particular patterns of practice, the evolution was incremental and ongoing. 

This implies that the process of being technology fluent is unremitting.  Interactions will continuously evolve as 

cultures continue to overlap and develop. In light of this, technology fluency is characterized by welcoming the 

contradictions when putting technology use and learning into practice.  Contradictions become viewed then as 

opportunities to discover with others, to learn tolerance for ambiguity and to gain the courage to confidently 

navigate diverse understandings in practice.   
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