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This study aimed to understand the relationship between (a) student teachers’ 

conceptions of classroom technology use and digital equity and (b) the teacher education 

programs in which they study. This mixed method study occurred during the spring 

semester of 2012. Forty-one student teachers enrolled in two different university teacher 

certification programs completed an online survey in regards to their technology attitude 

and beliefs, technology knowledge and skills, technology support and infrastructure, and 

digital equity perceptions near their graduation date. Semi-structured interviews were 

conducted with 12 of the participants to allow for student teachers to expand upon their 

conceptions of classroom technology use and their understanding of digital equity. The 

study found that student teachers in both programs were inclined to integrate technology 

in their future classrooms, but were lacking in experiences of student-centric, faculty 

modeling of technology integration within their subject, content areas. In regard to digital 
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equity, student teachers that completed a formal educational technology course had a 

more complex and conscious conception of digital equity and its impact on the classroom 

than student teachers lacking a formal educational technology course. 

Discussion focuses on (a) persistent traditionalist power and pedagogy, (b) lack of 

content-based modeling, (c) dodging digital equity, (d) varying digital equity 

conceptions, and (e) persistent societal inequalities within these two teacher education 

programs. I then introduce ‘critical transformative technology integration’ (CTTI), which 

needs to be established in teacher education. CTTI provides students with opportunities 

for contextually and culturally relevant integration of technology into subject-content 

areas. Additionally, CTTI considers existing power relations, and aims to empower action 

and change.  

Student teachers possessing an understanding of technology integration and an 

awareness of digital equity will be better equipped to offer CTTI in their future 

classrooms. By providing all PK-12 students with opportunities for CTTI, teachers can 

reduce classroom digital inequities. To empower future teachers with the knowledge, 

skills, and conceptions necessary for CTTI, teacher education programs must consider 

their approach to technology integration and the development of digital equity.  
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Chapter 1: Introduction 

This dissertation is a mixed methods research study of the relationship of 

technology integration, digital equity, and the preparation of new teachers within two 

formal teacher certification programs. Program A is a teacher certification program at a 

large state university’s School/College of Education (SCOE) while program B is a 

smaller teacher certification program at a private liberal arts university’s SCOE. This 

study is based on the online survey responses and semi-structured interviews of student 

teachers enrolled in two different university-based, undergraduate teacher certification 

programs. This first chapter provides the background for this research, supplies the 

problem statement, and offers significance for the study. 

Background 

The proliferation of digital technologies in our society has transformed our world 

and caused many governmental and societal systems to change. To remain relevant, many 

companies seamlessly incorporate technology in day-to-day activities. PK-12 schools 

now possess a responsibility to provide students with opportunities to build their 

knowledge within the existing cultural context of the digital information age (USDE, 

2010). Research indicates that integrating technology into core content knowledge can 

motivate and enrich student learning by providing customization, interaction, and control 

(Bransford, Brown, & Cocking, 2000; Collins & Halverson, 2009). Additionally, today’s 

digital age brings new technological expectations such as 21st century skills for critical 

thinking, problem solving, innovation, and creativity. Therefore, to better prepare 



 2 

successful students, schools possess a responsibility to address these 21st century skills 

(Jenkins, 2006; Levy & Murnane, 2004). 

To address this need in PK-12 schools, state and national organizations have 

created educational technology standards and initiatives. Two leading documents are the 

National Educational Technology Standards (NETS) and the 2010 National Educational 

Technology Plan (NETP). Rather than simple technology skill acquisition, the technology 

integration outlined in these documents calls for collaborative classroom technology-rich 

teaching and learning. To help promote this view of classroom technology use, various 

programs and initiatives have addressed the technology access gaps between rich and 

poor school districts by allocating funds to poor schools lacking technology resources. 

The National Center for Education Statistics (NCES) 2008 data reported that 100% of the 

U.S.’s public schools had one or more Internet accessible instructional computers. In 

addition, 97% of these schools had at least one classroom instructional computer (Gray, 

Thomas, & Lewis, 2010). Yet, technology resources alone cannot create technology 

infused curricula. Another NCES report on teachers’ use of computers and Internet 

revealed that while 99% of teachers had access to a school computer, their use of that 

computer varied in regard to teaching experience, professional development, and school 

poverty levels (Gray et al., 2010). Sixty-one percent of these teachers felt that 

professional development activities helped them to make effective use of educational 

technology for classroom instruction. Still, disproportional uses by low and high poverty 

schools of how frequently students performed various activities using educational 

technology during their classes were reported. For example, the percentage of teachers in 
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low and high poverty schools who reported their students sometimes or often used 

educational technology to develop and present multimedia presentations (47% and 36%, 

respectively), learn or practice basic skills (61% and 83%), and drill and practice (44% 

and 59%). These disparities in use brought focus to the notion of digital equity.  

In the last two decades, much of the discourse in regard to technology and equity 

was limited to the digital divide. This term referenced the divide between those who did 

and those who did not have physical access to technology (News Report, 2007). 

However, the inconsistencies reported in teachers’ classroom computer use (Rowand, 

2000) and research of how technologies were being used by learners (Solomon, Allen & 

Resta, 2003) gave way to the concept of digital equity. Digital equity is much more than 

physical access to technological resources; it is thoughtful, content area-based technology 

integration for all students regardless of their class, ethnicity, and/or gender (Solomon, 

2002). Yet, research literature indicates many schools are practicing deficit uses of 

technology such as the perception of technology as an additional subject, the use of 

technology for “drill and practice” and/or simple replacement of existing tools (Cuban, 

2001; Warschauer & Matuchniak, 2010). Even more so, research indicates low-income 

schools with predominately Hispanic and African-American students are more likely to 

use technology for drill and practice programs (Becker, 2006; Margolis, Estrella, Goode, 

Holme, & Nao, 2008). Lacking 21st century skills will place these historically 

marginalized groups at a disadvantage attaining success in an increasingly technological 

society.  

While there are many obstacles to enacting digital equity, the most likely 
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predictors of individual student computer use are teacher factors (Becker, 2000). Even 

when resources are made available, teachers typically use technology to complement 

their current teaching practices and philosophies (Cuban, 2001; Zhao, Pugh, Sheldon, & 

Byers, 2002). Regardless of the current technology initiatives and availability of 

technological resources, teachers hold the ultimate decision of when and how to use 

technology in their classroom (Ertmer, 2005). This generates a fundamental need to better 

prepare future teachers to integrate technology into subject content areas so they may 

create 21st century learning opportunities.  

By optimally using digital technologies for PK-12 classroom teaching and 

learning, digital inequities can be reduced. Teacher education programs must provide the 

technology knowledge, skills and attitudes necessary for future teachers to integrate 

technology. In addition to this understanding of technology integration, knowledge of 

digital equity will provide student teachers with the potential to be change agents, 

advancing digital equity in their future classrooms and schools. 

Problem Statement 

Harnessing the affordances of digital technologies for teaching and learning can 

reduce the digital inequities existing in PK-12 schools. Future teachers need to be better 

prepared to integrate technology in the classroom. Along with an understanding of 

technology integration, possessing an awareness of digital equity will enable student 

teachers to promote digital equity in their future classrooms.  
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This study investigated the following questions in two different university teacher 

certification programs: 

Research question 1: What are student teachers’ notions of technology 

integration? 

Sub-question 1: What are student teachers’ technology-related 

knowledge, skills, and attitudes? 

Sub-question 2: In what ways do student teachers describe themselves and 

their future students using digital technologies for teaching and learning?  

Sub-question 3: What digital technologies do student teachers consider 

most valuable for their future classrooms? 

Research question 2: What are student teachers’ conceptions of digital equity? 

Sub-question 1: How do student teachers describe digital equity?  

Sub-question 2: What, if any, factors have influenced their notion(s) of 

digital equity? 

Sub-question 3: In what ways do they describe digital equity impacting 

the use of technology in their future classrooms? 

Research question 3: In what ways does the teacher education program (with its 

specific characteristics and approaches to integrating technology) in which a 

student studies influence student teachers’ use of digital technologies for teaching 

and learning and their conceptions of digital equity? 
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Using a mixed research methodology, the goal of this study was to understand the 

relationship between (a) student teachers’ conceptions of classroom technology use and 

digital equity and (b) the teacher education programs in which they study. Quantitative 

data was gathered from student teachers enrolled in two different university teacher 

certification programs via an online survey. This data was analyzed using descriptive and 

analysis of variance (ANOVA) statistical models. Qualitative data was gathered from 

open-ended survey questions and subsequent semi-structured interviews. This data was 

examined and coded using grounded theory analysis, allowing for meaningful factors to 

emerge (Merriam & Associates, 2002). Inclusion of both quantitative and qualitative data 

allowed for the structure of quantitative research, and the flexibility and depth of 

qualitative inquiry (Creswell, 2003). Complete details of the research methods and 

analysis can be found in Chapter 3. 

Significance for Study 

Improved physical access to technology in low-income schools has led some to 

believe the digital divide has vanished and deemed digital equity as achieved (Fox, 2005; 

Snyder & Dillow, 2011). Yet, other research literature probing the use of educational 

technologies in the classroom shows deficit technology use (Cuban, 2001; Warschauer & 

Matuchniak, 2010). Classroom technology use ranges from providing meaningfully 

infused technology curriculum to zero technology applied learning opportunities. 

Furthermore, these variances of meaningful technology-rich learning experiences most 

often mirror variances in socioeconomic status (Becker, 2006; Margolis et al., 2008). 

Even still, achieving digital equity is more than technology-rich curricula. Digital equity 
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is thoughtful, content area-based technology integration—in consideration of students’ 

social and cultural contexts (Solomon, 2002). Nonetheless, individual teachers ultimately 

decide how and when technology will be used in their classrooms (Ertmer, 2005).  

Currently, there is very little research linking teacher education programs and 

digital equity. This research is necessary to understand how teachers consider digital 

equity and to what extent teacher certification programs prepare future teachers. This 

research will have implications for education policymakers and administration, teacher 

education programs, and teachers who value empowering all students, regardless of class, 

ethnicity, and/or gender, with the technological knowledge and skills necessary for 

success in the 21st century. 
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Chapter 2: Literature Review 

Due to the digital revolution, the current education system is currently in the 

midst of curricula, pedagogical, and assessment changes. These changes are challenging 

the structure of traditional teacher certification programs and their instructional practices 

of preparing student teachers for our current society. Ensuring that future teachers 

possess the skills to integrate technology into their classrooms and the knowledge to 

create transformational technology enhanced learning opportunities for all students is 

necessary in the current digital information age. Understanding the relationships of 

technology integration, equal technology-supported learning experiences, and preparation 

of new teachers are critical for student success in the 21st century. The literature reviewed 

in this chapter addresses the following issues: (1) technology enhanced learning and 

teaching, (2) digital equity, (3) teachers’ role in technology integration and digital equity, 

and (4) the role of teacher certification programs in technology integration and digital 

equity. Collectively, this literature reveals there is a gap in preparing future teachers to 

integrate technology in the classroom. Along with an understanding of technology 

integration, possessing an awareness of digital equity will enable student teachers to 

reduce digital inequities in their future classrooms. 

Technology Enhanced Teaching and Learning 

Educational technology uses various technologies to enhance the teaching and 

learning process, and has the potential to motivate and enrich student learning (Bransford 

et al., 2000). Technology can facilitate critical thinking skills, provide customization of 
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student interests, afford student collaboration, and grant opportunities to share real-life 

complex tasks (Brown, 2003; Collins & Halverson, 2009). Even more, the Internet allows 

students to experience new places and things, which potentially expand their knowledge 

of society and the world (Bonk, 2009; McLeod, 2010; Warschauer, 2004, 2007). 

However, many schools have not adopted a technology-integrated curricular framework 

either because they are fiscally or administratively unable, or because they have not 

grasped its relevance (Cuban, 2001). To address the relevancy of technology integration, 

many state and national education organizations have created technology initiatives that 

focus on the use of digital technologies to enhance PK-12 classroom teaching and 

learning. These initiatives and standards outline the value in creating collaborative, 

technology-rich learning opportunities. Two of the current guiding educational 

technology documents include the National Educational Technology Standards (NETS) 

and the 2010 National Educational Technology Plan (NETP). The technology integration 

described in both of these documents necessitates more than basic technology skill 

attainment. They mandate a rich technology integration framework that grants students 

opportunities to build knowledge within their current cultural context—the digital 

information age (USDE, 2010).  

While the U.S. government and international organizations have developed 

guidance on technology integration in teaching and learning, educational technology 

research literature shows an apparent lack of consensus on a standard definition of 

technology integration (Eteokleous, 2007). The perception of technology integration 

ranges across a broad spectrum from: teachers’ administrative use of technology, 
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teaching simple technology skills (Lei & Zhao, 2007), teachers’ low-level or high-level 

usage (Cuban, Kirkpatrick, & Peck, 2001); technology as a tool to support the learning 

process (Polly, Mims, Shepherd, & Inan, 2010); and the use of technologies to support 

socio-constructivist instruction and learning in subject content areas (Hughes, 2005). In 

this research, I have adopted the Hughes’ (2005) definition of technology integration, 

which is grounded within theories of learning:  

The definition of technology integration [is] the use of digital information 

communication technologies by teachers and/or students supporting constructivist 

and socio-constructivist instruction and learning (Cole & Griffin, 1980; Greeno, 

1989; Greeno, Collins, & Resnick, 1996; Vygotsky, 1978) of subject area content 

(e.g., math, science, social sciences, languages, etc.) By providing learning 

activities involving contextually- and culturally relevant (i.e., global, community, 

cultural, and individual) artifacts across time and spaces (Bransford, Brown, & 

Cocking, 2000) optimal learning experiences can be created. (Hughes, Gonzales-

Dholakia, Wen, &Yoon, 2012).  

Connected to this perspective of optimal learning, ‘technology integration’ involves using 

digital technologies to support optimal learning. This type of technology-supported 

teaching and learning makes use of digital tools that whenever possible, resemble real-

life tools and activities within the specific content area. For example, using primary 

source artifacts for researching historical events, using digital microscopes for science 

investigation, and using multiple mediums (books, blogs, web pages) for writing 

(Hughes, et al., 2012).  
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This definition of technology integration is achieved when teachers utilize 

technology for the benefit of teaching and learning (Pierson, 2001). In the most general 

terms, technology integration can simply refer to the use of technologies for instructional 

purposes (Hew & Brush, 2007). However, innovative educators value the affordances of 

digital technologies in facilitating teaching and student learning. When optimal learning 

activities are provided, technology can facilitate a constructivist approach to teaching and 

learning (Becker & Ravitz, 1999; Overbay, Patterson, Vasu, & Grable, 2010).  

Value and Necessity of Technological Preparedness 

There is a vast amount of research outlining the benefits of integrating technology 

into teaching core content knowledge. The research benefits include affordances for 

customization, interaction, and control (Collins & Halverson, 2009). Customization refers 

to providing people the knowledge they want when they want it and supporting and 

guiding them as they continue to learn. Customized education adapts to the particular 

needs and abilities of individual learners. Technology enhanced learning is designed to 

support students when they need help but also allow flexibility when students crave 

exploration. Interaction refers to the ability of technology to provide learners with 

immediate feedback and to engage learners through accomplishment of authentic and 

meaningful tasks. The multimedia provided by technology has been embedded into our 

culture; young people crave this type of stimulation and engagement. Consequently, 

control refers to putting learners in charge of their learning, so they feel ownership and 

can direct their learning where their interests take them. This control allows students a 

choice to learn what is interesting to them, thus providing the opportunity for genuine 
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intellectual engagement (Collins & Halverson, 2009).  

In the book, How People Learn: Brain, Mind, Experience, and School (Bransford 

et al., 2000), the authors provide five ways that technologies can be used to enhance 

teaching and learning: 

• bringing new and exciting curricula in the classroom that is based on real-

world problems and events; 

• providing and incorporating scaffolds and tools to enhance learning; 

• offering both students and teachers more opportunities for feedback, 

reflection, and revision; 

• building local and global communities that connect students, teachers, parents, 

administrators, and experts in various fields; 

• expanding opportunities for both preservice and in-service teacher learning.  

Bransford et al. (2000) conclude by describing technologies as “powerful pedagogical 

tools- not just rich sources of information, but also extensions of human capabilities and 

contexts for social interactions supporting learning” (p. 230). Technologies used in these 

ways can be valuable cognitive tools that teachers can use in their classrooms to promote 

student learning. 

New Technological Expectations 

In today’s information age, understanding and using technology is becoming 

necessary for membership in society and for economic success. In Reich’s (1991) 

investigation of the U.S. Department of Labor Statistics, he outlined a new division of 

three types of workers: routine-production workers (e.g., clerks, factory workers), in-
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person service workers (e.g., janitors, cashiers, drivers), and symbolic analysts (e.g., 

executives, scientists, lawyers). The number of opportunities and economic gain from the 

first two types are reducing while positions and incomes of symbolic analysts continue to 

increase. Not all symbolic analysts work in technology related fields, but most all make 

use of digital technologies to research, resolve, negotiate issues, and communicate 

complex concepts and ideas (Warschauer & Matuchniak, 2010). Therefore, to prepare 

students to be successful in today’s information society, schools possess a responsibility 

to address 21st century skills (a complete description of 21st century skills will be 

provided in a subsequent section) (Jenkins, 2006; Levy & Murnane, 2004).  

Our current information and digital society necessitates that schools teach more 

than basic technology skills. In an address to the National Education Administration 

Board of Directors, Scott McLeod (2010) stated the three main responsibilities of our K-

12 schools is to help students: be socially functional in our current world, become 

masters of the information landscape for the world they live in, and become economically 

productive members of our society. Technology integration can help schools meet these 

responsibilities by using technology as a tool to cultivate the 21st century skills of critical 

thinking, problem solving, innovation and creativity. By harnessing the affordances of 

optimal technology-rich learning experiences as Collins and Halverson (2009) and 

Bransford et al. (2000) describe, 21st century skills, culturally responsive and relevant 

content, transformative technology integration, critical transformative technology 

integration, and digital equity can be addressed in PK-12 classrooms.  

Twenty-first century skills. The Partnership for 21st Century Skills (P21) is an 
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organization of prominent educators, government agencies, educational societies, and 

technology companies striving to influence and transform public PK-12 schools. Their 

impetus for transformation centers on the idea that educational change is required to meet 

the demands of our digital society and economy (P21, 2011). P21’s framework for a 21st 

century education is based on the following six elements: core subjects, 21st century 

content, learning and thinking skills, information and communications technology 

literacy, life skills, and 21st century assessments. In addition to teaching the core subjects 

outlined by the No Child Left Behind Act of 2001, P21 outlined emerging content areas 

required of 21st learners: global awareness; financial, economic, business and 

entrepreneurial literacy; civic literacy; health and wellness awareness; and environmental 

literacy. P21’s vision for thinking and learning skills aim to provide learners with the 

enduring skills necessary for continued learning. P21’s thinking and learning skills are: 

critical thinking and problem solving skills, communication skills, creativity and 

innovation skills, collaboration skills, information and media literacy skills, and 

contextual learning skills. To support these skills, literacy in information and 

communications technology is critical for success. While emerging content areas and 

literacies have been included in the P21 framework, longstanding life skills are also 

included. While many of these life skills have historically been present in schools, P21 

applies interpersonal and self-directional skills more broadly and globally. Included in 

P21’s framework of life skills are: leadership, ethics, accountability, adaptability, 

personal productivity, personal responsibility, people skills, self-direction, and social 

responsibility. In order to assess these newly outlined skills, P21 calls for a balance in 
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measurement and assessment. This balance uses standardized testing where applicable, 

but also allows for individual classroom assessment using modern technologies. The 

importance and urgency of 21st century skills are necessary for success in higher 

education and for viable employment. Integrating technology within content-area courses 

is fundamental to the P21 framework. A technology-infused curriculum allows students 

to interact with technologies in a manner supporting practical problem-solving skills 

(Dexter, Doering, & Riedel, 2006) and creates a context for acquiring 21st century skills. 

Leading schools and districts are already working toward the P21 framework, but local, 

state, and federal policies containing correspondence with P21 is more likely to ensure 

progress in all PK-12 schools.  

As included in the P21 framework, information and media literacy skills are 

nascent skills of 21st century learners. Unchanged over centuries, being able to read and 

write are fundamental literacy skills necessary for participation in society. These 

traditional literacies have remained critical for our current digital society, but building on 

these are newer types of Internet and technology-based literacies. The New Media 

Consortium (2005) describes twenty-first century literacy as: 

The set of abilities and skills where aural, visual, and digital literacy overlap. 

These include the ability to understand the power of images and sounds, to 

recognize and use that power, to manipulate and transform digital media, to 

distribute them pervasively, and to easily adapt them to new forms. (p. 8) 

The underlying skills of new media literacies involve being able to find, critically 

evaluate, and make use of information (Warschauer, 2004). In more recent work on 
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media education, Jenkins (2006) defines participatory culture and outlines new and 

critical media literacies:  

A participatory culture is a culture with relatively low barriers to artistic 

expression and civic engagement, strong support for creating and sharing one’s 

creations, and some type of informal mentorship whereby what is known by the 

most experienced is passed along to novices. A participatory culture is also one in 

which members believe their contributions matter, and feel some degree of social 

connection with one another (at the least they care what other people think about 

what they have created). (p.3) 

Participatory culture transcends being consumers of information and shifts to also 

being producers of information. The literacies necessary of a participatory culture are 

two-fold: they build on existing individual traditional literacies and shift from individual 

to communal involvement and engagement (Jenkins, 2006). PK-12 schools can benefit 

from the personal engagement and real-world connectivity provided by students taking 

part in a participatory culture. Additionally, a participatory culture allows all students to 

discover and join a community where their individual differences are accepted and 

celebrated.  

Culturally responsive and relevant content. The openness of the Internet 

provides access to culturally responsive and culturally relevant content (Sleeter & 

Tettegah, 2002). Culturally responsive teaching uses the cultural knowledge, prior 

experiences, and performance styles of all students to make learning more appropriate 

and effective; it teaches to and through the strengths of these students (Gay, 2000). 
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Culturally responsive teachers understand how culture and community influence learning 

and subsequently, teaching. For example, classroom technology integration allows access 

to diverse language web sites, virtual museums visits, communication with students in 

other countries, and engagement with cultural artifacts. Use of culturally relevant 

pedagogy helps students develop racial identity, and creates an appreciation of others’ 

various cultural characteristics (Bennett & LeCompte, 1990; MacLeod, 1995). With this 

in mind, teachers can purposefully create classrooms that enact educational equity for all 

students (Ladson-Billings & Tate, 1995). Digital technologies broaden the available tools 

for culturally responsive and culturally relevant teaching by creating new possibilities for 

21st century cultural and global knowledge. These new possibilities may create new 

learning opportunities creating revolutionary changes to one’s perceptions and/or values.  

Transformative learning experiences. Twenty-first century technologies present 

an abundance of possibilities for classroom technology integration. These digital 

technologies create opportunities for transformative learning. Theories of transformative 

learning range from one end conceptualized by the deeply inter-personal (Boyd & Myers, 

1988) to the opposite end focused in social emancipation (Friere, 1970). The deeply inter-

personal transformative learning described by (Boyd & Myers, 1988) is based on the 

resolution of a personal dilemma that results in a fundamental change in personality. 

Between these two contrasting ends is Mezirow’s (1978) rational transformational 

learning theory, often called the rational transformation. Mezirow’s (1990) goal of 

transformational learning is to change the “frame of reference.” A frame of reference is 

the collective of the assumptions through which individuals interpret and understand the 
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world lived in (Mezirow, 1990, p. 2). By his definition, transformative learning is the 

process of making change to the frame of reference (experiences, concepts, values, 

feelings) defining each individual’s world (Mezirow, 1997). Differing from Mezirow’s 

personal transformation is Pablo Friere’s (1970) emancipatory transformation, which 

includes a social transformation, aimed to create a more equitable world. Friere’s (1970) 

transformative learning is connected to societal inequalities and strives to make personal 

and social change. For this reason, Friere’s (1970) transformative learning theory is most 

applicable to digital equity research and is applied to this study. 

To foster this emancipatory transformation, Friere offered three fundamental 

concepts (Taylor, 1998). First, he urged for the liberation from a traditional education 

centered on a “deposit” system, in which teachers provide information to students for 

their memorization and recall. Rather he proposed dialogue between teachers and their 

students allowing for personal critical reflection. Second, was the development and use of 

praxis to reflect and take action. Praxis is described as, “the moving back and forth in a 

critical way between reflecting and acting on the world” (Taylor, 1998, p. 18). Thus, the 

person acts upon the world. Third, Friere (1970) wrote, “founding itself on love, humility, 

and faith, dialogue becomes a horizontal relationship of which mutual trust between the 

dialoguers is the logical consequence” (pp. 79-80). In this balanced and trusting student-

teacher relationship, both teachers and students feel secure asking and answering 

questions. Supporting Friere’s concepts can be difficult given the constraints of a 

traditional PK-12 classroom. However, the improved availability of classroom digital 

technologies for sharing, collaboration, and breadth of reach increases the potential for 
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transformative technology integration opportunities.  

Aligned with the perspective of technology integration to support constructivist 

and socio-constructivist learning of subject area content (Hughes et al., 2012), 

Vygotsky’s (1978) socio-cultural approach placed an importance on teaching children by 

using the tools and events relevant in their culture and community. Additionally, social 

constructivist theory places emphasis on the social aspect of learning (Vygotsky, 1978). 

In today’s digital information age and global economy, it is logical to recognize digital 

technologies as relevant socio-cultural tools. By applying a socio-constructivist theory 

(Vygotsky, 1978), content-area technology integration can be used to create meaningful 

learning experiences (Hughes, 2005). These experiences are provided in environments 

likened to Vygotsky’s (1978) communities of practice, where learning is constructed 

socially through talking, doing, and interacting. Additionally, the social practices of Web 

2.0 tools can serve Vygotsky’s communities of practice (Hughes, Bruce, Guion, Horton, 

& Prescott, 2011). Hughes et al. (2011) propose a framework-for-action (FFA) to change 

the frame of reference, aligned to Mezirow’s (1990) theory, in teachers and educational 

leaders to support the adoption of Web 2.0 tools supporting sociocultural learning. This 

FFA is different than previous change theories (Fullan, 2007; Rogers, 2003; Zhao et al., 

2002) in that the success of change is not measured in quantity but rather in the quality of 

change. The quality of change refers to the ability to create transformative changes in 

curriculum, instruction, and/or learning. Here Web 2.0 tools, like communities of 

practice, are used to create socio-cultural learning environments providing opportunities 

for transformative learning.  
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Other literature discusses the creation of transformative learning opportunities by 

making use of the affordances of blended and online learning environments (Veletsianos, 

2011). Veletsianos (2011) recommends designing transformative opportunities that 

include: engagement beyond classroom time; creation of lasting and memorable learning; 

design for intrigue, risk-taking and challenge; and self-reflection. Like the Hughes et al. 

(2011) FFA, Veletsianos’ recommendations for transformative opportunities are aligned 

to Mezirow’s (1990) rational transformational learning theory, seeking a change in the 

“frame of reference.”  

Veletsianos’ (2011) recommendations for blended and online learning 

environments can also be used in more traditional face-to-face classroom environments 

that are the model format for most PK-12 schools. For example, students investigating a 

local natural disaster could use online resources both inside and outside of the classroom. 

Students would then be challenged to consider the use of natural resources and 

consequences to the planet, and design and execute a plan to assist and/or contribute to 

the relief efforts. The impact of their research and participation would create a lasting 

memory therefore providing a transformative technological experience.  

Critical transformative technology use. Hughes et al. (2011) and Veletsianos 

(2011) urge educators and designers to move away from simple classroom technology 

replacement use to a more transformative (Mesirow, 1990) technology approach. By 

applying and extending these ideas of transformative technology use with Friere’s 

emancipatory transformation, critical transformative technology opportunities may occur. 

I use the word critical to expressly exemplify that this type of technology use deals with 
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issues of societal power relations. Specifically, critical transformative technology 

learning is personally, contextually, and culturally relevant, and strives for meaningful 

transformation. Project Fresa, an example of critical transformative technology learning, 

applied a technology integrated curricula in a predominately Hispanic farming 

community in a California elementary school (Warschauer, 2004, 2007). The majority of 

students attending this school were bilingual children of migrant farm workers. 

Throughout the year, students used various technologies to examine the lives of local 

strawberry farm workers as well as farm working families in other parts of the world. 

Project Fresa students use collaboration technologies to create bilingual research 

questions, spreadsheets to determine wages, Internet resources to research agricultural 

histories, email to communicate with other students and civic agencies representing farm 

workers, and web publishing software to create digital art and journal reflections. The 

goal of this project was intended to support students in learning more than simple 

technology skills; Project Fresa developed socially and culturally relevant technological 

literacy (Brown, Cummins, & Sayers, 2007) within students. Project Fresa exemplifies 

digital equity. It provides students with transformative and critically transformative 

technology integration, culturally responsive and relevant content, and 21st century skills. 

Nonetheless, classroom technology integration like that of Project Fresa is highly 

uncommon partly because of existing inequities in technological use in society. Project 

Fresa combined transformative technology use with Friere’s theory of emancipatory 

transformation by integrating classroom technologies in subject content areas to create a 

community dialogue, leading to the civic enlightenment and empowerment of students. 
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This ideal combination of transformative technology use and Friere’s theory of 

transformation guides the research in this study.  

Increased and Stratified Technological Use 

Young people are increasingly interacting with multiple forms of digital media 

and technologies. A recent Pew Internet & American Life Project (Zickuhr, 2010) 

reported that outside of school, teens ages 12-17 go online for the following activities: 

57% watch a video, 73% social networking purposes, 67% for instant messaging, and 

78% to play online games. Seventy-three percent of teens in this report read e-mail and 

48% make online purchases. In a different report by the Kaiser Family Foundation 

(Rideout, Foehr, & Roberts, 2010), it was reported that 8-18 year olds consume media 

content for seven hours and thirty-eight minutes per day. Of this time spent interacting 

with media, 33% of students were reported to spend an average of 16 minutes per day 

doing schoolwork on the computer (Rideout et al., 2010). These research studies show 

increased technological exposure but do not address the variances in use. 

Consequently, how individuals use these technologies and what, if any, 

advantages they gain from their use can be related to their PK-12 education. As digital 

technologies become more prevalent in society, stratifications of technological use will 

also become more widespread (Warschauer, 2004). Warschauer (2004) cautions, “some 

[individuals] using [digital technologies] as an entertainment device and others using it 

[to] seek and create new knowledge” (p. 109). Indeed, more video game systems can be 

found in low-income homes than laptops and personal computers (Wartella, O’Keefe, & 

Scantlin, 2000). Therefore, some youth are provided with the benefit of entertainment but 
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still lack the technological skills for communication, creation, and innovation (Jenkins, 

2006). Exposure to digital technologies in their classrooms, embedded in core-content 

knowledge would likely allow for mastery of multi-dimensional ‘new literacy’ (Leu, 

Kinzer, Coiro, & Cammack, 2004) abilities required in our current society and economy. 

As schools engage in technology integration, they should be striving to reduce 

digital inequities by presenting culturally responsive and relevant content, providing 

opportunities for both transformative and critically transformative technology integration, 

and imparting 21st century skills. The importance and urgency of these skills are 

necessary for success in higher education and for viable employment. Moreover, PK-12 

schools are responsible to provide these skills to all students, regardless of their gender, 

race, or socioeconomic status. 

Digital Equity 

Providing equitable technological learning opportunities in PK-12 schools is 

fundamental to achieving digital equity. Digital equity means more than simple access to 

technological resources but rather equitable access to similar teaching and learning 

opportunities using digital technologies (Becker, 2000; Solomon, 2002; Gorski, 2009; 

Warschauer & Matuchniak, 2010).  

The Emergence of the Digital Divide 

President Bill Clinton’s mention of the digital divide in a 1994 speech brought 

great awareness and attention to it. When the term “digital divide” was first introduced in 

the early 1990s, it was primarily focused on access to a computer. The National 

Telecommunications and Information Administration (NTIA) described the United States 



 24 

as “a nation divided” in regard to household computer use (National Telecommunications 

and Information Administration, 1999). This claim was based on survey results indicating 

substantial differences in household computer access by income level and across 

demographic groups. The National Center for Education Statistics (NCES) reported in 

1997 that 28.5% of families with an income of $30,000-$39,999 had a home computer, 

compared to 60.3% of families with an income of $75,000 or more (Snyder & Dillow, 

2011). In 2003, the percentage of families with an income of $30,000-$39,999 owning a 

home computer grew to 59.6%, in comparison to 82.5% of families with an income of 

$75,000 or more. In regard to various ethnicities, in 1997, 14.5% Hispanic, 15.6% Black, 

and 36.9% White homes reported having a home computer. Respectively, in 2003 these 

percentages increased to 35.8% Hispanic, 40.8% Black, and 63.7% White homes 

possessing a home computer.  

Access to computers in public schools also demonstrated divides by income level 

and demographic groups. In 1997, the student to computer ratio at high poverty schools1 

was 17.4 to 1 compared to 10 to 1 and low poverty schools2. In 2009, over ten years since 

the enactment of E-Rate, the ratio of student to classroom computers at high poverty 

schools was 4.7 to 1 in comparison to 5.9 at low poverty schools (NCES, 1997). To 

attend to the divide in computer access in schools, the United States implemented the E-

Rate program (administered by the Schools and Libraries Division), which implemented 

                                                
1 High poverty schools are defined as schools with 75% or more students eligible for the federal free or 
reduced-price lunch program.  
2 Low poverty schools are defined as schools with 25% or less students eligible for the federal free or 
reduced-price lunch program. 
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the Telecommunications Act of 1996. The E-Rate program directly addresses the 

technology divide between rich and poor school districts by allocating money from 

telecommunication taxes to poor schools lacking technology resources. As access to 

technological devices became more equitable across all schools, E-Rate focused on the 

disparities of those with and without Internet access. In 2000, 62% of high poverty 

schools had instructional computers with Internet access compared to 82% of low poverty 

schools. In 2008, Internet accessible instructional computers at high-poverty and low-

poverty schools were similar, averaging at 95% and 99% access. While there has been 

much criticism and controversy in the disbursement methods of E-Rate, it has been 

credited with increasing the overall number of public classrooms with Internet access 

(New Report, 2007). 

Throughout the 1990s much of the research on digital divide was focused on 

issues of home and school computer ownership and Internet access (“Falling,” 1999; 

Gray et al., 2010; Yoder, 2001). However, in the early 2000s the discourse regarding the 

digital divide shifted from a focus on issues of access to technology to issues of use of 

technologies by learners. Leading this shift was a survey report published by the NCES 

on teacher use of computers and Internet (Rowand, 2000). The survey participants 

included 900 US PK-12 public school teachers equally representing central, urban, and 

rural cities. While 99% reported to have school computer access, they reported various 

uses of those computers based on teaching experience, professional development, and 

school poverty levels. Overall, teachers with less than nine-years experience used 

computers almost twice as much as teachers with more than nine-years experience, 
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teachers with more than 32 hours of professional development used computers for 

classroom instruction twice as much as teachers with less than 32 hours professional 

development, and teachers in low-poverty schools used computers 20% more than 

teachers in high-poverty schools. Notably, teachers in low poverty schools were more 

likely to use computers and the Internet for creating instructional materials (51%), than 

teachers in high poverty schools (32%). This disparity in frequency and use by teachers 

in PK-12 classrooms raised another layer in the notion of digital equity.  

The Emergence of Digital Equity 

In contrast to the digital divide and earlier notions of technological equity, the 

term “digital equity” is contemporary and its intent is still emerging. The phrase digital 

divide focuses on a fair distribution of technological goods and services, whereas digital 

equity takes this concept further and focuses on providing students with equal 

technology-supported learning experiences (Solomon, 2002). While some use the two 

phrases, digital divide and digital equity interchangeably, it is important to acknowledge 

and understand their difference. 

The term “digital equity” is defined by International Society for Technology in 

Education (ISTE) as “equal access and opportunity to digital tools, resources, and 

services to increase digital knowledge, awareness, and skills” (Davis, Fuller, Jackson, 

Pittman & Sweet, 2007, p. 1). Digital equity focuses not solely on physical access to 

technology but more significantly, also includes the meaningfulness of what this access 

allows: meaningful use. Leaders in the area of instructional technology and education 

equity collaborated to create this definition of digital equity: 
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Digital equity in education means ensuring that every student, regardless of 

socioeconomic status, language, race, geography, physical restrictions, cultural 

background, gender, or other attributes historically associated with inequities, has 

equitable access to advanced technologies, communication and information 

resources, and the learning experiences they provide. (Solomon et al., 2003 p. 

xiii) 

This concept of digital equity is very different from earlier notions of narrowly defined 

physical access to technology (Gorski, 2003; Warschauer, 2002). This notion of digital 

equity is connected to the larger systemic inequities in society, such as racism, sexism, 

classism, linguicism, and ableism (Gorski, 2008). Reducing digital inequities will 

therefore take more than placing more computers in classrooms (Warschauer, 2003). 

Digital equity requires providing students with opportunities to access technologies that 

empower them to participate more fully and equitably in society (Jenkins, 2006; 

Makinen, 2006). 

Critical Divides 

Critical theory lays the foundation for the critical divides found in digital 

inequities. Much of critical theory is based on Marx’s theories about society, economics, 

and politics, and the progression of society via class struggle (Bohman, 2013). Critical 

theory is different from traditional theory in that it strives for human emancipation, more 

specifically “to liberate human beings from the circumstances that enslave them” 

(Horkheimer 1982, pg 244). Paulo Friere (1970) was a critical educational reformist who 

believed in the emancipation of the poor through education. Throughout his life he 
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strived for a more equitable world by prophesying the notion of transformation by 

reflection and action (Friere, 1970). Given the current and persistent educational 

inequities present on PK-12 schools, applying Friere’s theory of transformative learning 

to technology integration may assist in lessening digital inequities. Freire (1970) 

considered transformation as a social experience, with two ways in which humans relate 

to the world: adaptation and integration. Adaptation is that which one is acted upon by 

the world as an object. Integration involves the critical capacity to act on the world as a 

subject. Most often objects (who adapt) live their life as determined or destined by 

subjects (who integrate). Objects do not possess the knowledge and skills for influencing 

control over their lives. In contrast, subjects not only control their own lives but also have 

the ability to influence various societal institutions. 

Friere’s concept of adaptation and integration as objects and subjects can be 

extended to technology integration. In some schools, technology is used with students as 

objects and in other schools technology is used with students as subjects. For example, 

the use of technology for repetitive drills, typing, and quizzing can be compared to 

adaptation. Students using technology in this manner are objects; the one-way 

transmission of information from computer to students negates critical thinking and 

maintains the status quo. In contrast, the use of technology for innovative, creative, and 

collaborative purposes can be likened to Friere’s integration. Students provided 

integration are subjects; the two-way transmission of knowledge and ideas supports 

critical thinking and the ability to make personal and societal change. Much like Friere’s 

notions of the oppressed, research indicates that low socioeconomic status (SES) students 
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are more likely to experience adaptation as objects acted upon, or receiver, rather than 

integration experiences (e.g., Becker, 2006; Margolis et al., 2008; Warschauer, 2000, 

2004, 2006; Wenglinsky, 1998). In contrast, high SES students are more likely to be 

given the capacity of integration, to act on the world as a subject (e.g., Margolis et al., 

2008, Warschauer, 2000, 2004, 2006; Warschauer & Matuchniak, 2010). The technology 

integration illustrated in Project Fresa is an example aligned with Friere’s (1970) theory 

of transformative learning. Using technology likened to integration as subjects, 

traditionally marginalized students were empowered with knowledge, skills, and 

resources for critical reflection, and both personal and social transformational learning 

opportunities were created. 

Research on Digital Divides 

Research data indicating improved physical access to technology in low-income 

schools has led some to believe the digital divide has been adequately addressed (Fox, 

2005; Snyder & Dillow, 2011). Cattagni & Farris-Westat (2001) indicated a 63% increase 

in US schools connected to the Internet from 1994 to 2000. Reporting that 98% of US 

schools were connected to the Internet in 2000. More recently, NCES data for 2008 

reported that 100% of public schools in the US had at least one or more Internet 

accessible instructional computers. Additionally, 97% had one or more classroom 

instructional computers (Gray et al., 2010). This literature reflects descriptive reports 

using disaggregated data of schools, numbers of computers, and access to the Internet 

without considering the meaningfulness of the resources. 

A contrasting body of research literature indicates that many schools practice 
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deficit uses of technology such as schools perceiving technology as an additional subject, 

implementing technology for drill and practice, and/or simply replacing existing tools 

and/or lessons with technological versions (Cuban, 2001; Warschauer & Matuchniak, 

2010). Cuban’s (2001) research highlighted deficit school technology use by describing 

“classroom computer use as most often peripheral to the instructional tasks” (p. 132-133). 

These uses of technology do not provide opportunities for constructivist instruction and 

learning of subject area content.  

Additional research indicates low-income schools with predominately Hispanic 

and African-American students are more likely to use technology for “drill and practice” 

programs (Becker, 2006; Margolis et al., 2008). Two of the largest scale quantitative 

research studies of technology usage in schools were conducted during the 1990s 

(Becker, 2006; Wenglinsky, 1998). Both sets of findings reported prominent differences 

in how technologies were used in mathematics based on the ethnicity and socioeconomic 

status of the reporting school. Wenglinsky (1998) analyzed National Assessment of 

Educational Progress data from over 13,000 students by grouping technology usage into 

two different categories: applying and/or developing simulations for higher-order skills 

and that of drill and practice for lower-order skills. This study found statistically 

significant differences in these two types of skills by race and students’ participation in 

the federal lunch program (a proxy for low-income status). Key findings reported that 

Asian students were three times more likely than Black students to utilize technology in 

their math classes for higher-order skills. Another key finding reported differences in the 

way computers were used based on student socioeconomic status. Teachers of low-
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income students used computers for drill and repetitive activities and were less likely to 

use word-processing, spreadsheet, or multimedia technologies when compared to 

teachers of high-income students. While data indicated Black students more likely to use 

a computer in mathematics class, this was likely because of frequent drill and practice use 

(Warschauer & Matuchniak, 2010).  

In Becker’s (2006) research, 4,000 teachers were surveyed about their computer-

related classroom teaching and learning usage. The results of this study were analogous 

to those of Wenglinsky’s (1998) research. However, while Wenglinsky’s data focused 

only upon the subject of mathematics, Becker’s (2006) research applied to various 

content areas. Becker’s key findings reported that teachers of low SES students were 

more likely to use technology in a traditional teaching manner. He describes these as 

“remediation of skills” and “mastering skills just taught” (Becker, 2000b, p.55). On the 

contrary, teachers of high SES students were more likely to use technology in 

constructivist and innovative methods for analyzing, writing, and presenting information. 

Since Becker’s and Wenglinsky’s research, there has been little wide-scale 

quantitative research examining digital inequities. More recently a small number of 

comprehensive qualitative research studies examining digital equity (e.g., Margolis et al., 

2008; Warschauer, 2000, 2004, 2006) have found similar results to those found by the 

research of Wenglinsky (1998) and Becker (2000, 2006). These research findings 

coalesce, indicating middle to high SES schools with mostly white and Asian students 

provide opportunities to explore, create and collaborate with technology, whereas low 

SES schools with predominately Hispanic and Black students primarily use technology 
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for drill and practice (Margolis et al., 2008; Warschauer, 2000, 2004, 2006).  

Integrating technology into the classroom for optimal teaching and learning has 

proven to be an arduous task, and therefore digital equity is difficult to assess. Foremost, 

much of the technology integration assessment research attempts to compare student 

achievement (using standards-based assessment) of those using technology to those not 

using technology (Cattagni & Farris-Westat, 2001; Loveless, 2000). Most of these 

comparison studies have inconclusive results due to poor or varying research 

methodology, including unclear or poorly defined instructional strategies, varying 

technology resources, and inconsistent definitions of technology integration (Warschauer 

& Matuchniak, 2010). Warschauer (2007) recognizes the need to evaluate and compare 

technology, technology uses, and technology impact on teaching and learning across 

various schools of differing SES.  

To date, there has been no research of teaching and learning 21st century skills in 

school by race, gender, or socioeconomic status, there is only research reporting the 

differentiated use of technologies for low-order and high-order thinking in contrasting 

groups of students (Becker, 2000, 2006; Margolis et al., 2008; Wenglinsky, 1998). The 

skills acquired from low-order drills predominately provided to low SES students are not 

aligned to the P21’s framework for 21st century skills. On the contrary, the high-order 

skills of simulation and innovation offered to high SES students parallel 21st century 

skills (Warschauer & Matuchniak, 2010). By creating opportunities for critical 

transformative teaching and learning, digital technologies may reduce the digital 

inequities existing in PK-12 schools. 
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Challenges in Establishing Digital Equity 

Initiatives like E-Rate and No Child Left Behind have improved physical 

technology access in low-income schools (USDE, 2006; News Report, 2007), and 

Internet accessibility in PK-12 schools (Gray et al., 2010). However, research literature 

indicates that placing Internet accessible computers in the classroom are necessary, but 

not sufficient to accomplish digital equity (Margolis et al., 2008; Warschauer & 

Matuchniak, 2010). Other challenges to enacting digital equity in PK-12 schools are 

standards-based assessment and a lack of technology standards. 

High-stakes assessments. A significant obstacle to enacting digital equity in PK-

12 schools is the importance placed on high-stakes standards-based assessment. Our 

nation’s educational system has been dominated by Tyler’s (1949) goals of curriculum 

(objectives, design, scope and sequence, and evaluation). This curricular perspective 

heavily influences our current system of high-stakes testing by placing an emphasis on 

assessment. In 1991, Congress enacted the No Child Left Behind Act (NCLB) with the 

admirable intention of education equality: to decrease the achievement gap between 

various socioeconomic and racial groups (Hess, 2003). However, NCLB brought with it 

an even greater pressure to increase test scores in low SES schools (Levy & Murnane, 

2005). Therefore, low SES and high minority schools are often overwhelmed with 

teaching content and strategies specific to increasing student achievement on 

standardized tests. This fixation with testing preparation often controls instruction and 

hinders the flexibility of teachers to integrate technology (Peck, Cuban, & Kirkpatrick, 

2002). Rather, the classroom discourse is typically crafted around specific standardized 
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assessments. Thus, teachers create curricula of traditional drill and practice rather than 

rich, meaningful, technology-facilitated learning environments. Hersh (2006) calls for a 

movement away from “measuring what we value” and toward “valuing what we 

measure.” This movement would balance state-standardized assessments with classroom 

teacher portfolio assessment. Such a movement transcends the current assessment 

philosophy and would require resources, support, and training to reorient teachers.  

Lack of technology standards. Advocating change in the area of educational 

technology in PK-12 classrooms are the NETS and the 2010 NETP. While these 

documents outline a technology integration framework supporting higher-order thinking 

and portfolio assessment, they are only recommendations provided to state education 

agencies. In our democratic nation, the system of public education is governed and 

controlled by individual states. While most states have implemented a technology plan, 

these plans significantly vary from state to state (Zhao & Conway, 2001). Therefore very 

similar subject content is delivered to each grade level of students with extreme 

variations of technology integrated learning opportunities. These differences range from 

using digital technologies that support constructivist and socio-constructivist instruction 

in subject content areas to no technology usage in subject content area (Fairlie, 2004). 

Regardless of these digital equity challenges, teachers ultimately hold the decision of 

when and how to use technologies in their classrooms. 

Teachers’ Role in Technology Integration and Digital Equity 

While the challenges to enacting digital equity are significant, research indicates 

that teacher factors are the most likely predictor of individual student computer use 
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(Becker, 2000). Research in teacher beliefs refers to teachers as “street-level 

bureaucrats,” meaning they are the absolute education policymaker in their classroom 

(Weatherly & Lipsky, 1977). Regardless of their state’s and/or school’s educational 

technology plan, influence of high-stakes testing, or availability of technological 

resources, teachers possess the power to decide when and how to use technology in their 

classrooms (Ertmer, 2005). It is their technology knowledge, attitude, and beliefs that 

impact their technology decisions, and their success integrating technology (Zhao et al., 

2002).  

Technology Knowledge, Attitude and Beliefs 

Teachers possessing the technological knowledge necessary to use a specific 

technology for content area teaching will be more likely to successfully integrate 

technology (Hughes, 2005; Mishra & Koehler, 2006). Mishra & Kohler (2006) developed 

the Technological Pedagogical Content Knowledge (TPACK) framework to understand 

teachers’ knowledge in relation to technology integration. By extending the work of 

Shulman’s (1986) pedagogical content knowledge (PCK) framework, TPACK includes 

technological knowledge. Rather than isolated practice of knowledge in regard to 

technology (T), pedagogy (P), and/or content knowledge (CK), TPACK is proposed as a 

new type of knowledge created by the complex overlapping of three types of knowledge 

(Mishra & Koehler, 2006). Much of the TPACK research conducted has been primarily 

focused on practicing teachers in specific content areas (Hughes, 2005; Jimoyiannis, 

2010; Niess, 2005; Niess et al., 2009). This research indicates classroom teachers will 

integrate technology when they consider all three domains (content, pedagogy, and 
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technology) in their lesson planning. 

However, classroom technology use most often is not guided by technological 

pedagogical content knowledge. Research investigation of middle school students’ 

perspectives on school, technology, and academic engagement reported the leading 

technology used in school was word processing and testing (Spires, Lee, Turner, & 

Johnson, 2008). These same students reported that outside of school they were frequently 

using cell phones, computers, and video game consoles for both communication and 

entertainment. More recently, a 2009 survey conducted by the NCES reported that while 

97% of PK-12 public school teachers reported to have every day access to instructional 

computers in their classroom, 9% reported ‘sometimes or often’ having students 

contribute to blogs or wikis during their classes, 13% to design and produce a product, 

17% to develop or run models or simulations, and 25% to create art, music, movies, or 

webcasts. The highest reported frequency of students’ educational technology uses during 

classes was 69% to learn or practice basic skills, and 61% to prepare written text (Gray et 

al., 2011b). Both of these research studies illustrate that when technology is used in the 

classroom it is primarily used for mediating low-order thinking skills with quizzing and 

productivity software, such as word processing and presentation.  

Additional factors influencing teachers’ technology integration include possessing 

a high digital self-efficacy (Cassidy & Eachus, 2002) and an optimistic attitude regarding 

the use of classroom learning technologies (Brinkerhoff, 2006). In Brinkerhoff’s research 

(2006) of 111 preservice teachers and 13 practicing teachers, both groups reported an 

overall positive attitude in the Teacher Beliefs’ section regarding student technology and 
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classroom technology integration. However, these Teacher Beliefs’ contradicted by the 

Technology Integration portion completed by practicing teachers. Here teachers reported 

the most significant use of technology in the classroom was for non-instructional and 

administrative uses. This implies that regardless of their positive beliefs to utilize 

classroom learning technologies, optimal classroom technology integration was 

presumably not attained.  

Teachers’ Beliefs and Generalizations 

Traditional beliefs and perspectives of teaching and learning are often teacher-

centric, providing little opportunities for constructivist and innovative methods (Cuban, 

2001; Warschauer & Matuchniak, 2010). In a research study conducted at a school rich 

with technological resources, teachers mostly used the technology to support their 

teacher-centered instruction already in use (Peck et al., 2002). When resources are made 

available, teachers typically use technology to supplement their familiar teaching 

practices and philosophies (Cuban, 2001; Zhao at al., 2002). This is aligned with the 

“Apprenticeship of Observation,” a term used to describe the circumstance of by the time 

students begin a teacher education program, beliefs about teaching are well developed 

(Lortie, 1975). These beliefs are formed on past school and educational experiences and 

may or may not be aligned with the pedagogical approaches taught within their teacher 

education program. Regardless of teachers’ technology knowledge, attitude, and beliefs, 

research indicates that the percentage of teachers integrating technology in subject 

content areas is still low (Gray et al., 2011b; Spires et al., 2008). 

Teachers also possess generalizations of class, ethnicity, and gender. These may 
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influence perceptions of students’ strengths, weaknesses, and educational and 

professional technological interests (Cassell & Jenkins, 1998). These generalizations may 

also impact classroom curricula and pedagogy (Gorski, 2008). Most teachers do not 

consider or recognize their own biases and how these may possibly influence their future 

classroom teaching practices (Marx, 2006). The consistent patterns of technology used 

for low-order thinking skills in predominately minority and/or low SES schools in 

contrast to technology for high-order thinking skills in low minority and/or high SES 

schools are evident in the research literature (Becker, 2006; Margolis et al., 2008; 

Warschauer, 2000, 2004, 2006) may be a result of teachers’ knowledge of technologies, 

beliefs about teaching and learning, and beliefs about class, race, gender.  

At a 2007 national summit investigating the topic of digital equity, academic 

leaders noted a critical link to the teacher/instructor role in creating digital equity. In 

outlining the essential components for creating an environment supporting digital equity, 

the top five essential components were: 1) develop an operational definition of equity, 2) 

determine whether current educational experiences are meeting the needs of culturally 

diverse students, 3) challenge current assumptions about teaching and learning, 4) focus 

on developing teachers’ technology skills before they enter the classroom, and 5) redefine 

the role of the teacher in the 21st century (Davis et al., 2007, p. 5). Schrum (2007) stated, 

“Teachers with little experience with technology, newer teachers in high poverty schools, 

tend to use technology for remediation, drill, and practice. We need to change this” (cited 

in Davis et al., 2007, p.7). The technology vision of 21st Century Skills, the NETS, and 

the NETP require a complete paradigm shift from that of a teacher-centered classroom to 
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that of student-centered, collaborative learning environment. This radical movement 

requires teacher education programs to reflect on their dominant teaching philosophy and 

practices (Fullan, 2007). Our current digital society has imposed a critical need to better 

prepare teachers to facilitate learning and creativity utilizing the affordances of digital 

technologies necessary for the 21st century (Collins & Halverson, 2009). Therefore, 

preservice teacher education carries the critical responsibility of preparing teachers to 

integrate technology and, in turn, reduce digital inequities in their future classrooms and 

schools. 

The Role of Teacher Education in Technology Integration and Digital Equity 

The National Council for Accreditation of Teacher Education (NCATE) set 

standards for the use of technology in teacher education programs (NCATE, 2013). 

Because NCATE is the authorized national accrediting organization that determines 

which education programs have met rigorous standards in preparing teachers for the 

classroom, their adoption of technology standards were influential in how teacher 

preparation programs addressed educational technology.  

In 1999, the U.S. Department of Education began the Preparing Tomorrow’s 

Teachers to Use Technology (PT3) grant (PT3, n.d.). PT3 was created because of a 

recognized need to change the way teachers were being prepared to use technology and in 

effect, how technology was being used in PK-12 classrooms. Therefore, this competitive 

grant initiative was designed specifically for teacher preparation programs for the 

purpose of technology education reform. It was the first significant, wide-scale initiative 

to address technology integration throughout content-area teaching and learning. PT3 
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provided the field of educational technology an opportunity to address and create various 

opportunities of technology integration in teacher education.  

A recent journal article (Polly et al., 2010) reviewed the impact of the PT3 

program on teacher education programs. This review of various PT3 initiatives was 

conducted on peer-reviewed literature and official grant reports. It was determined that 

three common approaches were applied in the PT3 initiatives: 1) mentoring university 

faculty in education programs, 2) promoting knowledge of how technology interacts with 

content and pedagogy for both in-service and preservice teachers, and 3) designing 

curricula materials for technology integration (Polly et al., 2010). However, this research 

determined the lack of documentation and research written has made it difficult to assess 

the effectiveness of PT3 initiatives (Christensen & Knezek, 2007; Polly et al., 2010). 

Because PT3 was disbanded after funding the 2003-2004 projects, only the first 

distributions of projects from 2000-2001 were required to submit annual end of project 

reviews (USDE, 2006). Therefore, complete data reports are only available for first year 

distributions. Consequently, there is limited knowledge to date about the sustainability of 

the initiatives created by the PT3 program (Polly et al., 2010; Thompson, 2005). 

Approaches to Integrating Technology in Teacher Education 

Within the past two decades, various models of technology integration have been 

implemented and practiced in teacher education programs. Educational researchers have 

recently urged for renewed literature investigating what technology knowledge should be 

taught in teacher education programs and the best methods for teaching that knowledge 

(e.g., Lawless & Pellegrino, 2007, Pellegrino, Goldman, Bertenthal, & Lawless, 2007). 
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Of the research currently available, it is difficult to compare various programs because of 

the range of methodologies and assessments used in each program (Kay, 2006). The few 

cross-institutional studies available provide only general information in regard to 

technology and teacher education (Strudler & Wetzel, 1999). 

A recent review of literature evaluated 68 journal articles focused on teaching 

technology to preservice teachers (Kay, 2006). In this review, ten main strategies for 

teaching technology emerged: a single technology course; mini-workshops; integrating 

technology in all courses; modeling how to use technology, using multimedia, 

collaboration among preservice teachers, mentor teachers and faculty, practicing 

technology in the field, focusing on education faculty; focusing on mentor teachers; and 

improving access to software, hardware, and/or support. Of these ten strategies, Kay 

reported that 30% of the teacher education programs were utilizing one single strategy for 

teaching technology, 25% utilized two strategies, and 40% utilized three or more 

strategies.  

In another research study investigating how teacher education programs prepare 

teachers to use technology, 407 faculty members representing the technology experiences 

for their respective institution were surveyed (Gronseth, et al., 2010). The most 

frequently reported educational technology experience required by the participating 

programs was the completion of an educational technology course (60%). Other reported 

educational technology requirements include technology projects in methods courses 

(40%), and classroom observations of technology use (25%). Sixty percent of the 

programs also require the development and/or implementation of a technology-rich 
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lesson during student teacher field experiences. While 30% of the programs reported an 

importance using technology to support the curriculum, the educational technology topic 

thought to be most valued by their student teachers was personal productivity/computer 

literacy.  

This research is indicative of literature reporting a history of dominant use of 

productivity software for teaching and learning (e.g., Graham, Tripp, Wentworth, 2009; 

Gronseth et al., 2010, Hughes et al., 2012). For example, in a four-year teacher education 

program that strived to teach technology integration by applying an active student 

learning framework, preservice teacher candidates reported predominant use of 

technology for productivity and presentational purposes (Graham, et al., 2009). 

Additionally, in a research study of 407 faculty members responsible for the technology 

component at their respective teacher education program, personal productivity and 

information presentation were the most frequently taught skills whereas, using 

technology to analyze student achievement was reported to be taught the least (Gronseth 

et al., 2010). Further domination of productivity software’s usage in a technology-rich 

teacher education program was reported in three consecutive years of preservice teachers 

(Hughes et al., 2012).  

How technology integration is taught in teacher education programs differs 

greatly and includes a multitude of various combinations of existing strategies (Gronseth, 

et al., 2010, Kay, 2006). Developing, administering, and evaluating these programs can 

be time-consuming and expensive (Strudler & Wetzel, 1999; Strudler & Wetzel, 2005). 

Regardless of these challenges, when enabling student teachers with technology 
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knowledge, beliefs, and attitudes, they can integrate technology for the purpose of 

creating optimal learning opportunities in their future classrooms. While evidence exists 

of digital technology’s positive role in learning (Bransford et al., 2000), preservice 

teachers and practicing teachers do not innately know how to use technology’s 

affordances for meaningful learning and instruction in their classroom. 

Approaches to Teaching Digital Equity in Teacher Education 

While there is an abundance of research literature investigating student teachers 

knowledge, attitudes, beliefs, and conceptions about technology and technology 

integration (Anderson & Maninger, 2007; Becker & Ravitz, 1999, Ertmer & Ottenbreit-

Leftwich, 2010 Overbay et al., 2010) there is very little evidence to illustrate if or how, 

teacher education programs teach about or prepare new teachers to enact digital equity. 

To support opportunities of digital equity and reduce classroom digital inequities, 

additional focus on developing teachers’ technology practices and school equity 

philosophies before they enter the classroom is necessary (Marx, 2006). In a four-year 

study of preservice teachers’ conceptions of the digital divide, participants were asked to 

define the digital divide (Voithofer, 2009). Over half of the respondents either did not 

answer the question or responded that they did not know about the digital divide. While 

this data was beneficial, it was collected from preservice teachers just beginning the 

teacher education program; no correlations were made with their respective certification 

level, nor was a survey conducted at the conclusion of their teacher education program.  

In addition to technology integration knowledge and skills, teaching about digital 

equity involves an understanding and appreciation of educational equity and student 
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diversity (Gorski, 2007). However, the study of diversity is often achieved as a 

superficial celebration of holidays and customs, rather than discussions and investigation 

of deep-seated social inequities and historically oppressive conditions (Gorski, 2009; 

Nieto, 2000). In an earlier mentioned study investigating how teacher education programs 

prepare teachers to use technology, only 5% of the participating teacher education 

programs reported using technology to meet the needs of diverse learners as an important 

topic (Gronseth, et al., 2010). Lacking an understanding of digital equity and its impact, 

student teachers are at a disadvantage moving toward digital equity in their future schools 

and classrooms (Voithofer, 2009).  

There is a critical need to better prepare teachers to facilitate learning and 

creativity utilizing the affordances of the digital technologies necessary for the 21st 

century (Bransford et al., 2000; Collins & Halverson, 2009; Fullan, 2007; Jenkins, 2006). 

Research indicates that teachers are the ultimate gatekeepers of their classrooms. They 

make decisions regarding how and when technology is used (Zhao at al., 2002). This 

requires that teacher education programs consider their stances and approaches to prepare 

their students to enact digital equity in their future classrooms (Gorski, 2009). These 

programs possess the responsibility and urgency to reform their current technology 

integration models to better promote digital equity for all learners (Davis et al., 2007). 

Therefore, this research is set within teacher education settings to better understand 

student teachers’ development of technology integration knowledge and perspectives of 

digital equity.  
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Research Questions 

Research question 1: What are student teachers’ notions of technology integration? 

Sub-question 1: What are student teachers’ technology-related knowledge, skills, 

and attitudes? 

Sub-question 2: In what ways do student teachers describe themselves and their 

future students using digital technologies for teaching and learning?  

Sub-question 3: What digital technologies do student teachers consider most 

valuable for their future classrooms? 

Research question 2: What are student teachers’ conceptions of digital equity? 

Sub-question 1: How do student teachers describe digital equity?  

Sub-question 2: What, if any, factors have influenced their notion(s) of digital 

equity? 

Sub-question 3: In what ways do they describe digital equity impacting the use of 

technology in their future classrooms? 

Research question 3: In what ways does the teacher education program (with its specific 

characteristics and approaches to integrating technology) in which a student studies 

influence student teachers’ use of digital technologies for teaching and learning and their 

conceptions of digital equity? 
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Chapter 3: Research Method 

This mixed methods research aimed to understand the relationship between (a) 

student teachers’ conceptions of classroom technology use and digital equity and (b) the 

teacher education programs in which they study. Below are the research questions 

guiding this study. 

Research question 1: What are student teachers’ notions of technology 

integration? 

Sub-question 1: What are student teachers’ technology-related 

knowledge, skills, and attitudes? 

Sub-question 2: In what ways do student teachers describe themselves and 

their future students using digital technologies for teaching and learning?  

Sub-question 3: What digital technologies do student teachers consider 

most valuable for their future classrooms? 

Research question 2: What are student teachers’ conceptions of digital equity? 

Sub-question 1: How do student teachers describe digital equity?  

Sub-question 2: What, if any, factors have influenced their notion(s) of 

digital equity? 

Sub-question 3: In what ways do they describe digital equity impacting 

the use of technology in their future classrooms? 

Research question 3: In what ways does the teacher education program (with its 

specific characteristics and approaches to integrating technology) in which a 
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student studies influence student teachers’ use of digital technologies for teaching 

and learning and their conceptions of digital equity? 

Research Framework 

This research study utilized a mixed methods approach, including both 

quantitative and qualitative data. This approach allowed me to benefit from the structure 

of quantitative research and the flexibility of qualitative inquiry (Creswell, 2003). 

Individual survey data and the corresponding interview (when available) were used to 

create student teacher profiles. After each student teacher profile was created, a complete 

teacher education program profile was created. The program profiles provided a cross 

case-study analysis allowing a wider comparison and understanding of student teachers’ 

conceptions of classroom technology use and digital equity and the teacher education 

programs in which they study. The patterns and themes of survey data and interviews led 

to the findings included in this research study. 

Theoretical Orientation 

This research study aimed to understand complex and socially constructed 

realities. Therefore, an interpretivist perspective guided the research. Interpretive research 

aims to describe, understand and analyze socially constructed experiences (Merriam, 

2009). Rather than begin with a hypothesis, the goal of interpretive research is to gain an 

understanding of a particular context (Cresswell, 2003). Applying this interpretivist 

orientation, the study was set within constructivist and critical epistemologies. The 

constructivist epistemology aims to understand the individual student teachers’ 

perspectives, experiences and meaning-making processes (Koro-Ljungberg, Yendol-
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Hoppey, Smith, & Hayes, 2009), and the critical theory epistemology seeks to address the 

inherent inequities in society and their relationship to sociopolitical factors (Koro-

Ljungberg et al., 2009). Because digital equity in entrenched in larger societal and 

systemic inequities of society (Gorski, 2008), the topic of digital equity is undoubtedly 

related to critical theory. As data was analyzed, critical theory allowed an important 

lens/perspective in understanding the findings. 

Participants 

Research participants in this study were recruited from two different teacher 

certification programs at two different universities in the Southwestern United States. 

These participants were early childhood though sixth grade (EC-6) student teachers3 

completing the final semester in their teacher certification programs. Each program 

varied greatly in both student composition and program requirements.  

Certification Program A is an undergraduate teacher certification program at a 

large state university’s School/College of Education (SCOE). The length of Program A 

varies from two to four semesters, which is dependent on the field of certification and 

prior coursework completed. This research focused only on EC-6 students teachers whose 

plan requires a three-semester program. In addition to completing the required 

coursework, Program A students are required to teach at a K-12 school during their last 

semester. The four different levels of certification offered by Program A are early 

childhood through sixth grade (EC-6), middle school (4-8), secondary (8-12), and all-

                                                
3 For the purpose of this research, student teachers are currently enrolled in a teacher certification program 
and are completing the student teaching/student tutoring requirement of their respective program. 
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level certification (EC-12). Certifications offered are: generalist bilingual (EC-6), 

generalist (EC-6), mathematics (4-8; 8-12), science (4-8; 8-12), computer science (4-8; 8-

12), English language arts and reading (4-8; 8-12), social studies (4-8; 8-12), history (8-

12), special education (EC-12), kinesiology (EC-12), art (EC-12), music (EC-12), theatre 

arts (EC-12), and languages other than English (EC-12).  

What is significant about Program A’s approach to technology integration is the 

establishment of a one-to-one laptop environment for its certification students and 

faculty. This innovative strategy for incorporating technology into a teacher education 

program was established 2002 and was the first program of its kind at a public university 

college of education. This requires all preservice teacher students to have an Apple Mac 

laptop for university coursework and their student teaching component. Additional 

components of this strategy are faculty modeling and technology support. Students in 

Program A are provided examples of technology integration modeling by completing 

courses in which university faculty integrated technology into certification courses. 

Additionally, these students were supported throughout their program by a college-wide 

technology learning center. This center provided short training workshops, assistance 

with technical difficulties, and loans of digital technologies for all students in the SCOE. 

Most significantly, the one-to-one laptop requirement can be identified as a strategy for  

introducing technology to preservice teachers (Kay, 2006).  The overall goal of Program 

A’s technology integration strategy was to help create future educators skilled at using 

digital technologies to improve their teaching and future students’ learning.  

Approximately 2000 students are enrolled in the teacher certification program and 
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about 500 individuals complete the requirements and are recommended for educator 

certification each year. The total number of participants from Program A was 24 student 

teachers.  

Certification Program B is an undergraduate teacher certification program at a 

private liberal arts university’s SCOE. Program B operates within a philosophy of 

democracy and social justice aimed to prepare their students for teaching in culturally 

diverse learning environments. The SCOE coordinates a number of educational outreach 

programs in its educational community, including a bilingual teacher preparation pipeline 

and an outreach program to high school students. Program B is similar to the general 

structure of Program A; dependent on the certification area, the length of the program can 

vary from two to four semesters, including a final semester student teaching requirement. 

Program B offers four different levels of certification in the areas of early childhood 

through sixth grade, middle school, secondary, and all-level certification. Specific 

certification areas include: generalist bilingual (EC-6), generalist (EC-6), mathematics (4-

8; 8-12), English language arts and reading (4-8; 8-12), social studies (4-8), biology (8-

12), chemistry (8-12), history (8-12), special education (EC-12), kinesiology (EC-12), art 

(EC-12), theatre arts (EC-12), and Spanish (EC-12).  

Unlike Program A, technology support at Program B was not specific to the 

SCOE but was available to the entire university via a computer helpdesk. Students were 

encouraged to receive helpdesk assistance via email, web-based tutorials, and phone 

calls. Additionally, Program B uses a single technology course strategy to incorporate 

technology into their teacher education program. All students enrolled in the teacher 
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certification program are required to successfully complete an educational technology 

course. This course was not specific to one content area but rather general principles of 

teaching and learning with technology. The course goals included: a) understand the 

historical and present context of using technology for teaching and learning, b) 

demonstrate proficiency in using various technologies in the classroom, c) develop a 

critical framework for evaluating technology uses for teaching and learning, and d) 

develop quality curriculum that appropriately infuses technology, not merely as an add-

on, but as a vital part of the lesson. In addition to the educational technology course, 

student teachers in all certification areas were required to create and complete a 

technology-rich lesson during their student teaching requirement. The requirement for 

this lesson consisted of the use of technology to assist in teaching subject content 

knowledge. In regards to Kay’s (2006) research of strategies for introducing technology 

to preservice teachers, Program B included the strategy of a single course devoted to 

teaching educational technology. This strategy has been found to provide technology 

skills and expand technology self-efficacy but is often critiqued for teaching technology 

skills in isolation from content areas (Kay, 2006). The overall goal of Program B’s 

technology integration strategy was to provide preservice teachers with the technology 

skills and knowledge to necessary to integrate technology into their future classrooms.  

Approximately 80 students are enrolled in the teacher certification program and 

about 35 individuals complete the requirements and are recommended for educator 

certification each year. The total number of participants from Program B was 17 student 

teachers. 
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Instruments 

The research questions in this study were investigated through analysis of two 

data sources: a student-teacher survey and student teacher interviews.  

Student Teacher Survey 

All consenting research participants were asked to complete an online survey. The 

survey was organized into various sections: a) technology attitude and beliefs, b) 

technology knowledge and skills, c) technology support and infrastructure, and d) digital 

equity perceptions.  

The technology attitude and beliefs section contained two portions of previously 

validated scales: the Computer User Self-Efficacy Scale (Cassidy & Eachus, 2002) and 

the Technology Beliefs and Competencies Survey (Brinkerhoff, 2006). To be more 

inclusive of all digital technologies, the survey language from the Cassidy and Eachus 

(2002) Computer User Self-Efficacy Scale was modified “computer” to “digital 

technologies”. In a study of students enrolled in a teacher certification program over three 

consecutive semesters, the slightly modified Digital Technology Self-Efficacy Scale had 

high internal consistency, with a Cronbach’s alpha of .960 (n=42), .956 (n=53), and .956 

(n=20) (Hughes, in press). 

Self-efficacy is one’s belief to succeed in a specific domain and has been shown 

to impact actual performance within the given domain (Bandura, 1997). This specific 

scale was created to measure an adult’s self-efficacy in using computers for teaching and 

learning. Participants were presented with 17 digital efficacy statements and rated the 

degree to which they agreed with each statement on a 4-point Likert scale. The modified 
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digital technologies self-efficacy survey and scoring reference are provided in Appendix 

A.  

To measure attitude toward learning technologies, the technology beliefs section 

of the Technology Beliefs and Competencies Survey was utilized. The full survey was 

originally developed as a survey tool for the Preparing Tomorrow’s Teachers to Use 

Technology (PT3) grant and was given to both preservice and practicing teachers 

(Brinkerhoff, Ku, Glazewski, & Brush, 2001). Only the technology beliefs portion of the 

survey was used for this research study. When administered to preservice teachers, the 

Cronbach-Alpha for this section of the survey was a 0.86. This section is comprised of 11 

Likert item statements regarding technology integration in the classroom. Appendix B 

contains the full technology beliefs section included in this research study. 

The technology knowledge and skills section of the survey is divided into four 

core areas: communication, web, productivity and creation activities. For each area, 

measures of frequency, purpose (personal versus educational), and perceived skill level 

are included. Frequency was measured on a four-point scale, ranging from many times 

per day (4) to monthly or less (1). Their purpose for use was measured on a seven-point 

scale created to highlight their usage from “all personal use” to “all educational use”. A 

median 4.0 value represents an equal personal and educational use. Perceived skill level 

for each core technology area was measured on a five-point scale, from “not skilled at 

all” (0) to “expert” (4). The complete technology knowledge and skills section can be 

found in Appendix C.  

The technology support and infrastructure section (Appendix D) was dedicated to 
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questions about student teachers’ respective teacher certification program and their 

student teaching/tutoring component. Questions were asked about the specific 

technological resources and the human infrastructure available at student teaching sites. 

This section also includes two open-ended questions. The first question was in regard to 

technological support either supporting or inhibiting technology integration at the 

participant’s student teaching site. The second question investigated the participant’s 

beliefs about valuable technologies for supporting content specific knowledge in their 

future classrooms. This questioning is aligned to prior research understanding the 

conditions under which technology innovations occur in the classrooms (Zhao et al., 

2002). In this research, it was determined that the relationship between the teacher 

(innovator), technology (innovation), and the school (context) significantly impact the 

degree of technology integration success. Within the school context, Zhao et al. (2002) 

outlined the importance of technological and human infrastructure, consisting of the 

technological resources and the technological support, peer support, and guiding policies 

and procedures.  

The last portion of the survey includes questions about digital equity. Participants 

select the optimal school characteristics in which they feel he/she would thrive best as a 

teacher. The choices include ranges of socioeconomic status, rural versus suburban, and 

private versus public. A final open-ended question, intended to elicit descriptive data, 

asked student teachers to describe and/or define digital equity. In a previous research 

study investigating preservice teachers’ conceptions of the digital divide, a similar 

question was qualitatively analyzed based on those who had some idea of the term, those 
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who did not, and various categories of their response (Voithofer, 2009). The digital 

equity component of the survey can be found in Appendix E.  

Semi-structured Interview 

A semi-structured interview was conducted with a portion of the participants (see 

procedures). The interview questions allowed student teachers to speak at length about 

classroom technology knowledge, skills, attitude and their understanding of digital 

equity. Semi-structured interviews allowed for rich discussion and exploration of 

research topics (Merriam, 2009). This mixed-method design of using both surveys and 

interviews provided the preservice teachers an opportunity to thoroughly describe their 

conceptions of instructional technology beyond what could be gathered via the survey. 

Additionally, it allowed me to ask clarifying questions and expand my understanding of 

the survey data. This triangulation of survey data and interviews provides internal 

validity of the research study by cross-checking data (Denzin, 1978). Therefore, the 

interview protocol (Appendix F) was designed for both triangulation and further inquiry 

of survey data.  

Procedures  

Participant Recruitment 

In both teacher certification programs, student teachers completing their 

teaching/tutoring requirement meet on their respective campus for cohort meetings and/or 

classes. Participant recruitment began with me speaking briefly to these groups of student 

teachers in one of their class meetings during the Spring 2012 semester. According to 

each group’s schedule and the requirements of each program, I was allowed to recruit 
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participants at the beginning/end of one of their required meetings. During this time all 

students were provided with two approved copies of the University of Texas Internal 

Review Board consent form, one to keep and one to return. I also briefly explained the 

study. Those wishing to participate in the research selected “yes, you may contact me 

with information about future participation”, and those not wishing to participate selected 

“no, please do not contact me about future research participation.” Those consenting to 

participate were contacted via e-mail or phone. The total number of participants from 

Program A was 24 student teachers and the total number of participants from Program B 

was 17 student teachers. 

Data Collection 

Survey data was collected using Qualtrics, an online survey tool hosted by the 

University of Texas. I created two different “participant panels” within Qualtrics that 

included the consenting participants’ names and e-mails for each teacher certification 

program. Then, within the Qualtrics system, I sent an initial invitation for student 

teachers to complete the survey on May 1, 2012. I then sent three follow-up reminders 

through the system on May 8, 2012, May 19, 2012, and May 28, 2012. I then closed the 

online survey on May 31, 2012. Reminders are only sent to participants who had not yet 

completed the survey. The survey data was then imported into Statistical Package for the 

Social Sciences (SPSS).  

Upon completing the online survey, the survey tool posed a request for consent to 

an interview. As consent for an interview was received, interviews were scheduled and 

conducted. The interviews were individually scheduled for convenience and in regard to 
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each student teacher’s schedule. Interviews were digitally recorded for reliability and 

authenticity. All consenting participants from each teacher preparation program were 

enlisted for a semi-structured interview. The interviews were conducted either in person 

or via the phone and were digitally recorded for accuracy. After full transcription and 

coding, the digital audio was deleted. 

Data Analysis 

Quantitative Survey Data 

Online survey data was exported to SPSS for analysis. Statistical analysis was 

completed for each student teacher participant and for each student teacher education 

program. Using descriptive statistics, scores were calculated for both the technology 

attitude and beliefs, and the attitude toward learning technologies survey sections. 

Percentages and mean scores were used to analyze the technology knowledge and skills 

survey section. A score was calculated for each technology activity, as well as an overall 

technology knowledge and skill score. Descriptive statistics were applied to the 

technology support and infrastructure section to outline technological support within their 

program (TE Support) and the technological resources available (Tech Res).  

Using ANOVA statistical models, the technological attitude scores, technology 

knowledge and skills, and technology support and infrastructures were evaluated and 

compared both individually and by certification program. Additionally analysis was run 

to determine relationships, the strength of those relationships, and to complete odds ratio 

analysis. 
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Qualitative Data Analysis 

Qualitative analysis using constant-comparative methods allowed for emergent 

themes to develop within the open-ended responses of the survey and the semi-structured 

interview (Glaser & Straus, 1967). All interviews were transcribed for analysis. After 

transcription, initial coding was conducted, as Miles and Huberman (1984) suggested, by 

first noting ideas, topics, patterns, and then emerging themes. Following the qualitative 

process of constant-comparative methodology outlined by Lincoln and Guba (1985), the 

emerging ideas were identified, combined (where applicable), and then categorized. 

Using this methodology, data was first defined into small ideas or topics. Continually 

examining and contrasting the smaller pieces of data to one another allowed for the 

categorization of recurring ideas. In completing this process, overarching themes 

materialized.  

Research Matrix. 

A research matrix (Appendix G) served as a guide for data collection and analysis 

respective of each research question.  

Trustworthiness 

To increase research credibility and maintain trustworthiness, I implemented 

various procedures throughout my research. First, I obtained external review and input on 

my data with my advisor and other colleagues. This review also provided me with an 

external audit of my research process and analysis, which also provided me with an 

environment to monitor and an opportunity to reflect on personal subjectivity and 

potential bias related to my research. Second, to ensure verification of my findings, I 
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applied negative case analysis (Padgett, 1998; Corbin & Strauss, 2007), involving the 

reexamination of the all the data collected and their position in the determined emergent 

themes.  

Positionality 

I graduated from Louis W. Fox Technical and Vocational High School (Fox 

Tech). The name of the school reflects its technical and vocational focus. As a whole 

student body, we were encouraged and educated for a lifetime of vocational and blue-

collar employment (Bennett & LeCompte, 1990). As a graduate of the low socio-

economic, minority educational system, I was one of the few fortunate to escape poverty 

and low-paying wages. Technology has the potential to be a great equalizer among 

socioeconomic groups; however, this will only be possible when digital equity has been 

acknowledged and addressed.  
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Chapter 4: Results 

Using a mixed method research design, this research examined the relationship 

between (a) student teachers’ conceptions of classroom technology use and digital equity 

and (b) the teacher education programs in which they study. This chapter begins 

describing the participants from a demographic perspective and is followed by research 

findings organized by the overarching research questions and sub-questions: 

1. What are student teachers’ notions of technology integration? 

a. What are student teachers’ technology-related knowledge, skills, and 

attitudes? 

b. In what ways do student teachers describe themselves and their future 

students using digital technologies for teaching and learning?  

c. What digital technologies do student teachers consider most valuable for 

their future classrooms? 

2. What are student teachers’ conceptions of digital equity? 

a. How do student teachers describe digital equity?  

b. What, if any, factors have influenced their notion(s) of digital equity? 

c. In what ways do they describe digital equity impacting the use of 

technology in their future classrooms 

3. In what ways does the teacher education program (with its specific characteristics 

and approaches to integrating technology) in which a student studies influence 

student teachers’ use of digital technologies for teaching and learning and their 

conceptions of digital equity? 
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Participant Demographics 

When this research was conducted in Spring 2012, all participants were 

completing the final semester of their early childhood through sixth grade (EC-6) 

certification programs and engaging in student teaching. Twenty-four participants from 

Program A completed the online survey; of those, four participated in a follow-up 

interview. Program B involved 17 online survey participants and eight follow-up 

interviews (see Table 1). Ninety-five percent of the participants were female (N=39) and 

only 5% were males (N=2). This high percentage of females is consistent with state 

norms for the majority of students earning an EC-6 teaching certification.  

Table 1 

Number of Consenting Research Participants 

 Program A 
Female Male  

Program B 
Female Male 

 
Total 

Survey 22 2 17 0 41 

Interview 3 1 8 0 12 

 

Technology Integration 

This section addresses student teachers’ notions of technology integration and 

how these notions varied based on their respective teacher education program. Indicators 

of technology integration included: 

• student teachers’ technology knowledge, skills, and attitudes; 
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• student teachers’ perception of how their respective teacher education 

program influenced their use of digital technologies for teaching and learning; 

• student teachers’ descriptions of future classroom use of digital technologies 

for teaching and learning; 

• student teachers’ conceptions of most valuable digital technologies for their 

future classrooms. 

Technology Knowledge and Skills 

The technology knowledge and skills was assessed in relation to four core areas: 

communication, web, creation and productivity activities. 

Communication activities. Students in Program A and Program B reported a 

similar overall communication skill level of “very skilled” (Program A: M=3.96, 

SD=.562; Program B: M=3.94, SD=.556). Also similar, were the percentages of Program 

A and Program B students using communication technologies (see Table 2). Most 

comparisons of the mean score of communication activity use were statistically 

insignificant (p were greater than .05) by program area. The only area reporting a 

significant difference in the mean score of participants’ use was audio/video online 

interactions. An independent-samples t-test compared the mean score of overall 

audio/video online interaction use by Program A participants (M = .04, SD=.204) with 

those of Program B (M .47, SD=.514) and was found to be statistically significant, 

t(39)=-3.115, p<.003. This suggests that program enrollment has an effect on 

participants’ audio/video online interactions. As outlined in the following paragraph, 

student teachers’ use was often inline with that of their teacher preparation instructors. 
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Table 2 

Student Teachers Reporting Communication Activity Use 

Communication Activity Participants 
Reporting Use (#)* 

Percentage of Total 
Participants 

 Send e-mail   
Program A 24 100.0 
Program B 17 100.0 

Write/comment on blog(s)   
Program A 17 70.8 
Program B 13 76.5 

  

Write/comment on wiki(s)   
 Program A 4 16.7 
 Program B 10 58.8 
 Text-based instant messaging    
 Program A 19 79.2 
 Program B 16 94.1 
 Text-messaging via phone   
 Program A 18 75.0 
 Program B 16 94.1 
 Read online discussion board/forum 

boboardboards/forums 

  
 Program A 20 83.3 
 Program B 13 76.5 

 
 Audio/ Video online interactions   
 Program A 15 62.5 
 Program B 17 100.0 
 * Note: Program A n=24; Program B n=17 

 
An elevated teacher preparation instructor use (as perceived by their respective 

student teachers) may have influenced their respective student teachers’ use for that same 

activity. For example, Program B students reported that their teacher preparation 
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instructors used more communication technologies, as compared with Program A (see 

Figure 1), especially in relation to the use of audio/video online interactions (such as 

Skype or iChat). There was a significant difference between the perceived teacher 

preparation instructors’ use of online and video interactions by program t(39)=-3.708, 

p<.001 with Program B teacher preparation instructors having greater usage than 

Program A teacher preparation instructors. Further, the effect size value (r=.51), 

suggested a moderate to high practical significance in Program B teacher preparation 

instructors’ increased use of audio/video online interactions. This significant difference 

was isolated to audio/video online interactions, as there were no significant differences in 

the overall perceived teacher preparation instructors’ means of use for the remaining 

communication activities (p were greater than .05).  

 

 

Figure 1. Use of Communication Activities by Program A and Program B  
Student Teachers and their Teacher Preparation Instructors 

Of the student teacher participants who reported using communication activities, 
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they reported using them for similar purposes (see Table 3). For example, both groups 

reported using e-mail equally for personal and educational purposes. Program A and B 

participants were similar in their mostly personal use of instant messaging and phone 

texting, and their mostly educational use of discussion boards. The two programs span 

across the median range (equally personal and educational) for blogging, however, 

Program A was positioned slightly more toward educational (M=5.38) and Program B 

more toward personal (M=3.73) for blogging. It is likely that Program A is explicitly 

using blogging for educational purposes more than Program B. Other slight differences 

existed between Program A’s mostly all personal use (M=1.86) and Program B’s 

increased educational use (M=3.06) of audio/video online interactions.  
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Table 3.  
 
Student Teachers’ Mean Score for Communication Activity Purpose of Use: Personal 
 Versus Educational  

Communication Activity 
n* 

Reporting 
Use 

Purpose 
of Use 

(Mean)** 
Std. Deviation 

Send E-mail    
Program A 22 4.36 1.05 

Program B 16 4.13 1.50 

Write/Comment on Blogs    

Program A 16 5.38 2.25 

Program B 11 3.73 2.33 

Write/Edit Wiki    

Program A 4 5.50 3.00 

Program B 10 7.00 .00 

Text-based instant messaging    

Program A 18 2.33 1.88 

Program B 15 1.93 1.58 

Text messaging via phone    

Program A 17 1.94 .83 

Program B 15 2.67 .90 
Post/Send messages on discussion 
board    

Program A 18 5.39 2.28 

Program B 10 5.60 2.01 

Audio/Video Online Interactions    

Program A 14 1.86 1.74 
Program B 16 3.06 1.91 

Note. *n representing the number of participants who reported any use of this 
Communication Activity. **Reported on a scale of 1 (All personal use), to 4 (Uses 
equally for personal and educational use) to 7 (All educational use) 
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Web activities. Program A and B participants reported similar knowledge and 

skills in web activities. Students in Program A and Program B reported to be ‘very 

skilled’ in using Web activities (mean skill score of 4.0 for both groups) with similar 

standard deviations (SD of .522 and SD of .707, respectively). Additionally, there were 

minimal differences in the percentage of students engaging in web activity (see Table 4). 

Of the nine web activities surveyed, six of the web activities reported a less than 15% 

difference in percentage of use between the two Programs’ students. Of the remaining 

three web activities (using the university library web site, participating in online 

multiuser computer games, and building and tagging bookmarks socially), Program B 

participants reported a higher usage than Program A participants.  
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Table 4 

Student Teachers Reporting Web Activity Use 

Web Activity Participants 
Reporting Use (#)* 

Percentage of Total 
Participants 

 Use the web from a smart phone   
Program A 18 75 
Program B 14 82 

Downloading music, videos or podcasts   
Program A 19 79 
Program B 14 82 

  

Access music or videos online   
 Program A 21 88 
 Program B 17 100 

 Use the university library web site   
 Program A 18 75 
 Program B 16 94 
 Participate in social networking web sites   
 Program A 24 100 
 Program B 15 88 
  Participate in online multiuser games   
 Program A 1 4 
 Program B 4 24 
 Participate in online virtual worlds   
 Program A 0 0 
 Program B 1 6 
 Build and tag bookmarks socially   
 Program A 3 13 
 Program B 5 29 
 Complete an online course   
 Program A 13 54 
 Program B 8 47 

* Note: Program A n=24; Program B n=17 

 
There was no statistical significance in the differences of web activity use 

between Program A and Program B participants or that of their teacher preparation 



 69 

instructors (all p were greater than .05). Program A and Program B reported similar high 

use of web activities by their teacher preparation instructors (see Figure 4). Both 

Programs’ participants reported heavily educational purpose of use for most web 

activities (see Table 5). The one exception was using the university library web site, 

which was dominantly utilized for educational use. These results indicate that very little 

web activities are being used educationally in either Program A or Program B. 

 

 

Figure 2. Use of Web Activities by Program A and Program B Student Teachers  
and their Teacher Preparation Instructors 
 

 
 
 
 

 



 70 

Table 5 

Student Teachers’ Mean Score for Web Activity Purpose of Use: Personal Versus  
Educational  

Web Activity 
n* 

Reporting 
Use 

Purpose of 
Use 

(Mean)** 

Std. 
Deviation 

Use the web from a smart phone    
Program A 17 2.82 1.13 
Program B 12 2.67 .96 

Download music, videos or podcasts    
Program A 19 2.16 1.39 
Program B 12 2.42 1.31 

Access music or videos online    
Program A 21 2.62 1.32 
Program B 15 2.80 1.62 

Use the university library web site    
Program A 17 6.06 1.68 
Program B 14 6.64 .84 

Participate in social networking web 
sites    

Program A 22 1.77 .97 
Program B 13 1.85 1.07 

Participate in online multiuser 
computer games    

Program A 1 1.00 .00 
Program B 3 1.00 1.07 

Participate in online virtual worlds    
Program A 0 n/a n/a 
Program B 1 7.00 .00 

Build and tag bookmarks socially    
Program A 3 3.00 .00 
Program B 4 2.75 1.50 

Note. *n representing the number of participants who reported any use of this Web 
Activity. **Reported on a scale of 1 (All personal use), to 4 (Uses equally for personal 
and educational use) to 7 (All educational use) 
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Creation activities. Both Program A and Program B participants reported a 

moderately high mean skill level for creation activities (Program A: M=3.47, SD=.772; 

Program B: M=3.25, SD=.856). Participants in both groups reported similar percentages 

of creation activity use, with the exception of creating/modifying web pages. Forty-one 

percent of Program B participants reported creating/modifying web pages compared to 

0% reported by Program A (see Table 6). Thus, program assignment had a significant 

effect on student teachers creating/modifying web pages: t(39)=-3.998, p<.001 (r=.54). 

Accordingly, Program B participants also reported a higher use of creating/modifying 

web pages by their teacher preparation instructors (Program A = 4%; Program B = 35%) 

(see Figure 3). In all other areas, differences were small and not statistically significant (p 

were greater than .05). The percentage of participants from Program A and Program B 

creating/modifying digital video and creating/modifying photo galleries was within 10% 

of one another. Both groups of participants reported low use in producing both podcasts 

and webcasts.  
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Table 6 

Student Teachers Reporting Creation Activity Use 

Creation Activity Participants 
Reporting Use (#)* 

Percentage of 
Total Participants 

 Create or modify digital pictures or art   
Program A 13 54 
Program B 12 71 

Create or modify digital audio   
Program A 3 13 
Program B 5 29 

  

Create or modify digital video   
 Program A 19 79 
 Program B 14 82 
 Produce podcasts   
 Program A 0 0 
 Program B 2 12 
 Produce webcasts   
 Program A 0 0 
 Program B 1 6 
 Create digital photo galleries or albums   
 Program A 12 50 
 Program B 10 59 
 Create or modify web pages   
 Program A 0 0 
 Program B 7 41 

* Note: Program A n=24; Program B n=17 
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Figure 3. Use of Creation Activities by Program A and Program B Student  
Teachers and Their Teacher Preparation Instructors 
 

For creation activities both groups of participants reported similar purposes of use 

between personal and educational (see Table 7). For creating or modifying digital 

pictures/art, digital audio, and digital photo galleries/albums, both groups reported mostly 

personal with some educational use. In contrast, both groups reported that creating or 

modifying digital video was mostly educational and of little personal use. Much of the 

digital video use for both programs occurred when student teachers recorded selected 

lessons taught during their student teaching requirement. Many Program A student 

teachers used iMovie to document their presentation of lessons completed during their 

student teaching requirement. Likewise, Program B students create a digital video of 

lessons taught during their student teaching, using various video editing software. 

Similarly, Program B reported their use of creating/modifying web pages to be mostly 
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educational and little personal. Descriptive data revealed Program B’s exposure to 

creating/modifying web pages involved the creation and maintenance of an electronic, 

web-based student portfolio. Since this was a newly added requisite to Program B, over 

half of the participants did not have to complete this requirement. Supplementary 

qualitative responses indicated that these educational uses of web creation activities were 

often limited to a single requirement or isolated course.  
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Table 7 

Student Teachers’ Mean Score for Creation Activity Purpose of Use: Personal Versus  
Educational  

Creation Activity n* Reporting 
Use 

Purpose of Use 
(Mean)** 

Std. 
Deviation 

Create or modify digital 
pictures or art 

 
  

Program A 12 2.42 1.62 
Program B 11 3.36 1.91 

Create or modify digital audio    
Program A 3 3.33 3.22 
Program B 5 4.40 2.30 

Create or modify digital video    
Program A 18 6.33 .97 
Program B 13 5.77 1.92 

Produce podcasts    
Program A 0 n/a n/a 
Program B 2 5.50 .71 

Produce webcasts    
Program A 0 n/a n/a 
Program B 1 4.00 .00 

Create digital photo galleries 
or albums    

Program A 12 2.83 1.85 
Program B 9 3.11 1.45 

Create or modify web pages    
Program A 0 n/a n/a 
Program B 7 5.71 1.98 

Note. *n representing the number of participants who reported any use of this Creation 
Activity. **Reported on a scale of 1 (All personal use), to 4 (Uses equally for personal 
and educational use) to 7 (All educational use) 
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Productivity activities. Both Program A and Program B participants reported to 

be very skilled with productivity activities (Program A: M=3.87, SD=.548; Program B: 

M=3.71, SD=.686). Productivity activities were a frequent and dominant activity in both 

teacher education programs by student teachers (see Table 8) and their teacher 

preparation instructors. Participants and their teacher preparation instructors had similar 

levels of Productivity activities (see Figure 4). Productivity activities were used mostly 

for educational purposes (see Table 9) and were used more educationally than 

Communication, Creation, and Web activities. This indicates that productivity activities 

were most used for educational purposes over all other technology activities.  

Table 8 

Student Teachers Reporting Productivity Activity Use 

Productivity Activity Participants 
Reporting Use (#)* 

Percentage of Total 
Participants 

 Word Processing   
Program A 24 100 
Program B 17 100 

Spreadsheets   
Program A 15 63 
Program B 16 94 

  

Presentation Software   
 Program A 23 96 
 Program B 17 100 
 Online Productivity Suites   
 Program A 4 17 
 Program B 2 12 
 Concept Maps   
 Program A 11 46 
 Program B 3 18 
  Desktop Publishing   
 Program A 4 17 
 Program B 8 47 

* Note: Program A n=24; Program B n=17 
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Figure 4. Use of Productivity Activities by Program A and Program B  
Student Teachers and Their Teacher Preparation Instructors 
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Table 9 
Student Teachers’ Mean Score for Productivity Activity Purpose of Use: Personal Versus 
 Educational  

Productivity Activity 
n* 

Reporting 
Use 

Purpose of Use (Mean)* Std. Deviation 

Word processing    
Program A 22 5.41 1.10 
Program B 16 4.81 1.11 

Spreadsheets    
Program A 14 4.57 1.83 
Program B 15 5.67 1.50 

Presentation software    
Program A 21 6.19 1.68 
Program B 16 6.25 1.24 

Online productivity suites    
Program A 4 5.75 1.89 
Program B 2 3.50 .71 

Concept maps    
Program A 9 6.78 .67 
Program B 3 6.33 .58 

Desktop publishing    
Program A 4 5.25 1.26 
Program B 8 5.38 2.07 

Note. *n representing the number of participants who reported any use of this Creation 
Activity. **Reported on a scale of 1 (All personal use), to 4 (Uses equally for personal 
and educational use) to 7 (All educational use) 
 

Education-specific activities. Participants in both Program A and Program B 

reported to be fairly to very skilled using education-specific technologies. Both 

Programs’ percentages of use for participating in course management systems were 

comparable to one another (see Figure 5). However, variable differences in use were 

reported for building an electronic portfolio of coursework and the areas in which 
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subject-specific software or technology was used. Slightly more Program B participants 

reported using subject-specific software or technology, but this increase was not 

statistically significant (p greater than .05). More notably, an independent-samples t-test 

compared the mean score for building an electronic portfolio of coursework of Program 

A with those of Program B. This comparison was found to be statistically significant, 

t(36)=-4.739, p<.000 (r=0.62). This result indicates a significant effect of program 

assignment on building an electronic portfolio of coursework. The adoption of this 

electronic, web-based portfolio was a new requirement for Program B. While the 

portfolio is created in a single course, there are long-term plans to incorporate this 

portfolio throughout the duration of the program.  

 

 

Figure 5. Education-specific activities usage reported by Program A  
and Program B. 
Technology Attitudes 

Both Program A and Program B participants reported a very high overall digital 
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self-efficacy (Program A M=3.14, SD=.565; Program B M=3.19, SD=.528), with no 

significant, t(39)=-.328, p<.745 difference in mean. Likewise, both Program A (M=3.27, 

SD=.359) and Program B (M=3.43, SD=.365) reported a moderately high overall mean 

score for technology beliefs regarding using digital technologies for instructional and 

student learning purposes, with no statistical significant difference (t(39)=-.328, p<.745). 

These results indicate that program enrollment had no effect on participants’ digital self-

efficacy or their instructional technology beliefs. 

Technology Support and Infrastructure 

Learning technologies. An independent-samples t-test compared the mean score 

for the effective use of learning technologies by instructors in their courses, as perceived 

by students, for Program A (M = 2.88, SD=.947) with those of Program B (M = 2.29, 

SD=.985). This comparison, while noteworthy, was not statistically significant, 

t(39)=1.90, p<.064. This result indicates participants in Program A may perceive their 

instructors to be more effectively using learning technologies in their courses. 

Additionally, slightly more Program A participants (M = 2.54, SD=1.215) reported that 

their instructors provided them with training for learning technologies to be used in their 

courses than did Program B (M = 2.12, SD=1.054); however, this was not statistically 

significant (p greater than .05). 

In contrast, when students reported their overall opinions about learning 

technologies usage within their preparation program, more Program B students felt 

trained and prepared for using technologies (see Table 10). An independent-samples t-test 

approaching significance t(39)=-1.956, p<.058 found Program B participants more likely 



 81 

to strongly agree that the learning technologies used in courses adequately prepared them 

for teaching than Program A participants. This result indicates that Program B 

participants felt more adequately prepared for using learning technologies in their future 

classrooms than Program A participants.  

Table 10 

Use of Learning Technologies in Teacher Preparation Program 

 Program A Program B 

Use of learning technologies… M Std. Deviation M Std. Deviation 

The use of learning technologies in 
my courses improved my learning. 

2.83 0.565 3.53 0.514 

I received in-class learning 
technology training. 

2.79 0.658 3.18 0.529 

The learning technologies I have 
used in my courses have adequately 
prepared me for teaching. 

2.83 0.637 3.25 0.664 

I had access to learning technology 
resources such as cameras, 
recorders, and other tools when I 
needed them for course 
activities/projects. 

3.25 0.532 3.53 0.514 

I had access to learning technology 
resources such as LCD projectors, 
cameras, and other tools when I 
needed them for teaching on K-12 
school campuses during my field 
experiences. 

3.17 0.702 3.35 0.493 

Note. Mean reported on a scale of 1-4 from Strongly Disagree (1) to Strongly Agree (4). 

 

Additionally, Program B (M = 3.53, SD=.514) participants reported an overall 

higher mean that using learning technologies in courses improved their learning than 
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Program A participants (M = 2.83, SD=.565). This comparison was statistically 

significant at t(39)=-4.032, p<.000 (r=0.54) with Program B participants more likely to 

strongly agree that the use of learning technologies in their courses improved their 

learning than Program A participants. Both groups of participants similarly agreed they 

had access to learning technology resources during their coursework and field 

experiences. Program assignment had no statistical significant effect on these areas (all p 

were greater than .05).  

Human infrastructure. Over 90% of Program A participants agreed or strongly 

agreed to have human infrastructure support within their program (see Table 11). The 

level of human support reported by Program B was slightly lower with 82% agreeing to 

have access to peer technology support and 88% agreeing to have technology support 

from administration. These slight differences in means were not statistically significant 

with all p greater than .05. These high percentages of agreement indicate that both 

Program A and Program B student teachers felt supported by peers, technical staff, and 

administration. 
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Table 11 
Student Teachers ‘Agreeing’ or ‘Strongly Agreeing’ That They Had Support by Peers,  
Technical Staff, and Administration. 

 Program A Program B 
 n Percentage n Percentage 

I have fellow student teachers who can help me 
when I face technological problems or difficulties. 

22 92% 14 82% 

There are technical staff in my teacher education 
program who I can request help for technical 
problems or difficulties. 

22 92% 16 94% 

The administration (professors, supporting 
teachers, Deans, etc.) in my teacher education 
program is supportive of me using technologies for 
teaching. 

23 96% 15 88% 

Note: Percentage includes only those reporting Agree (3) to Strongly agree (4). 

Availability of technological resources in field-based activities. The 

technological resources available to student teachers during their field-based activities 

varied greatly for Program A and Program B student teachers (see Table 12). Additional 

qualitative responses indicated that while some resources were reported available, they 

were not always reliable and infrequently used. Reasons for their minimal use varied 

from the general ease of availability to the extent to which cooperating teachers 

supported the use of classroom digital technologies for teaching and learning. For 

example, on-site school computers that were listed as being available were not always 

functioning or not functioning well. In an interview, Andrea4 from Program A remarked 

“There were two computers in the classroom, actually three or four, but two that worked 

and others just there for show.” In another response, Joana in Program B discussed the 

                                                
4 All names listed are pseudonyms.  
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difficulty transporting the computers on wheels to her classroom located in an outside 

portable. Additionally, two other participants mentioned that their cooperating teacher did 

not support the use the digital technologies in their classroom. For example, Sharon from 

Program B commented, “My cooperating teacher was not crazy about using the computer 

lab, so whenever I suggested it, she just didn’t seem very supportive. So, I wasn’t really 

given very much freedom with technology in that classroom.” On the contrary, other 

student teachers responded that technological resources were not available at their field-

base, yet they frequently used their personal technology device for classroom teaching 

and learning. For instance, Elizabeth from Program B remarked, “The iPad was mine but 

I used it all the time and the kids loved using it! I used it a lot to show and share videos, 

drawings, all sorts of stuff in small groups.”
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Table 12 

Student Teachers ‘Agreeing’ to the Availability of Technological Resources in  
Field-Based Activities. 

Productivity Activity 
Participants 

Agreeing’ to the 
Availability (#)* 

Percentage of Total 
Participants 

C Computer/laptop for instructor use   
Program A 19 79 
Program B 16 94 

Computers/laptops for student use   
Program A 22 92 
Program B 13 77 

  

School Computer Lab   
 Program A 22 92 
 Program B 16 94 
 Digital Projector   
 Program A 20 83 
 Program B 15 88 
 Interactive Whiteboard   
 Program A 5 21 
 Program B 5 29 
  Digital Camera   
 Program A 12 50 
 Program B 11 65 
 Digital Video Camera   
 Program A 9 38 
 Program B 12 71 
 Document Camera   
 Program A 17 71 
 Program B 15 88 

* Note: Program A n=24; Program B n=17 
 



 86 

 
Usage of technological resources in field-based sites. The varied accessibility of 

digital technologies at student teaching sites likely impacted student teachers’ usage. 

Based on interviews with student teachers, they described technology being used at their 

student teaching sites in the following four ways: teacher instruction, games, student 

research, and student creation (see Table 13). Responses from Program A and Program B 

student teachers were similarly distributed across these four categories. The majority of 

digital technology use mentioned by student teachers was categorized as general teacher 

instruction (8 instances mentioned), meaning that the technology was in the hands of the 

teacher and was used for presenting information on a screen. Program A student teachers 

mentioned, “The students would come in and have the math warm-up and the assignment 

for the day and they would look up at the screen and copy it down,” and “In the 

classroom we used the projector to direct lessons and that was helpful.” Similar remarks 

by Program B student teachers included, “to introduce a lesson, I would play a video for 

them,” and “We mainly used the Elmo for showing stuff.”  

Student teachers also described technology being used for playing computer 

games (6 instances mentioned). Technology was used as both a center rotation exercise 

and/or as an incentive for completing classroom assignments. Examples of game use 

mentioned by Program A participants were, “sometimes went to the computer lab to play 

educational games”, and “having online math games available during centers.” In 

parallel, Program B student teachers remarked, “we used the iPads kind of like almost a 

reward for playing games”, and “in centers they play certain games that used phonics or 

like math games.”  
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More infrequently, student teachers mentioned technology used for student 

research (3 instances mentioned) and student creation (2 instances mentioned). Student 

research involves K-12 students using digital technologies for researching information. 

Brandon from Program A mentioned using the laptops for hands on student research, 

“For our weather unit they research the weather channel and looked at patterns and 

weather in different places.” Laura from Program B said, “We used technology for 

blogging and research.” The category of student creation refers to the K-12 students 

creating digital productions, such as book reports, presentations, and digital media 

stories. Lisa from Program B described this use as, “Students have fun creating photo 

stories and picture stories. Kids have fun narrating and adding images and music—then 

they like sharing.”  

Overall, student teachers in both Program A and Program B indicated that the 

majority of classroom technology use was either teacher-centric or consisted of quizzing 

games. Only a small percentage of the reported use was student-centric classroom 

learning with digital technologies. Program A and Program B responses were similarly 

distributed across the technology usage themes, with minimal increased student creation 

reported by Program B (2 instances mentioned). 
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Table 13 
 
Technology Usage Themes at Student Teaching Site 

 Themes Mentioned  

Participant Teacher 
instruction 

Online 
games 

Student 
research 

Student 
creation 

Program A     
Andrea  X   
Nicole X X X  
Yolanda X    
Brandon   X  

Program B     
Barbara X    
Joana  X  X 
Lisa X X   
Susan X X   
Victoria X    
Laura X  X X 
Elizabeth X    
Sharon X X   

 

Influences on Educational Technology Conceptions 

Based on the student teacher interviews, technology classes/courses and 

cooperating teachers were the two main influences on their conceptions about educational 

technology (see Table 14). Technology classes/courses refers to the influence of 

technology workshops/courses provided to them within their respective program. The 

second influence was their experiences with cooperating teachers during their student 

teaching requirement. It should be noted that many participants’ responses also 

mentioned a desire to have been provided additional and/or different educational 

technology experiences than those provided by their respective teacher preparation 
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programs. 

Influences on educational technology: Program A. Most responses from 

Program A participants indicated their technology classes/courses influenced their 

educational technology conceptions. Only one participant mentioned their cooperating 

teacher as an influence. However, all of Program A participants reported wanting more 

genuine technology modeling or examples of classroom technology use. For example, 

while Andrea felt the technology workshops provided her with useful technology skills 

she would have liked to see more from her university professors: 

[I was influenced by] the graduate students that come and teach technology stuff, 

that taught us with classes that use technology a lot more than just PowerPoint. 

They actually did things with us, things for the classroom. How we can use all 

these different things. I think that making glogsters, something like that it helps 

‘Oh yeah, cool, now I have ways of knowing how I can do this for the kids.’ 

Whereas the actual professor, all they had was a PowerPoint and that was the use 

of their technology. You were lucky if they posted stuff on Blackboard. You 

know what I mean? It was such a difference. I don’t want to be the kind of teacher 

that doesn’t go above and beyond to try to use these things. Okay, I’m going to 

show you, I’m going to encourage you to do it by actually doing it myself. You’re 

like, ‘Okay I’m doing it so you should do it, too.‘ I think that for me … I 

personally feel there is so much more that could be done across the board with all 

the professors as opposed to just the graduate student assistants. 
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In three of the four interviews, Program A participants mentioned that the technology 

workshops provided to them in their courses impacted their educational technology 

conceptions. However, Brandon did not believe that his program (A) positively 

influenced his thoughts on educational technology, and though he was provided with a 

technology workshop, he did not receive applicable knowledge for using the software in 

his future classroom. Unlike most other participants in Program A, Brandon believed that 

the educational technology experiences he gained from his cooperating teachers were 

beneficial.  

[The teacher education program] did not influence [me] at all. I don’t think my 

classes ever emphasized using technology other than Blackboard or [a First Class 

Learning Management System], things I couldn’t ever use in a real classroom. 

One time some students came in and showed us some software once for how to 

mind map—it was cool—but still don’t have a clue what I would do with it in my 

classroom. The cool things I learned to do with technology were from my 

cooperating teachers. They were doing some cool stuff with technology and 

seeing these examples motivated me and gave me some good ideas. 

While Brandon would have like to have seen the technology skill modeled in his 

content-area, the other participants felt the workshops to be beneficial. In all four 

Program A interviews, the participants mentioned a desire to have been provided with 

more educational technology exposure by way of modeling, genuine classroom examples, 

and knowledge of the technology resources available at schools.  

Influences on educational technology: Program B. Similar to Program A, 
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responses from Program B participants indicated technology classes/courses influenced 

their educational technology conceptions. Additionally, most Program B participants 

mentioned a desire to have been provided with more and/or different technology 

integration experiences. For example, Laura mentioned beneficial exposure to 

educational technology in a required technology course, but would have liked to have 

been provided with genuine classroom examples within her content-area classes:  

In my ed tech class, we always talked about technologies in different subjects and 

then also technology for teaching different TEKS. That really helped me to think 

about how to use it. I felt that a lot of my classes used technology, but I wish they 

could have showed me more realistic examples of how I could use it for my 

classes. We used Blackboard a lot in different classes but it’s not like we are 

going to use that in elementary schools. So, I guess I would have liked to seen 

more examples of stuff I could really use with my students.  

Barbara reports being influenced by both the technology workshop/courses and 

technology used during her student teaching:  

I left the technology course feeling somewhat disappointed because I know that 

there’s a lot of stuff out there that didn’t get touched. I would have liked to have 

seen the software that is actually used like Rate Speed and Plan Books. How to 

just create a web site using something other than Weebly. Like some other stuff 

I’ve learned just from my own professional development and student teaching, 

like Schoology. 

Barbara mentioned using technology during a required technology course, but she would 
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have liked to learn about other specific technologies used during her student teaching. 

Likewise, Joana described the educational technology experiences she was provided and 

the additional experiences that were desired. She indicated a positive influence from her 

educational technology course but also the desire for more modeling and authentic 

examples by content-area instructors. Additionally, she demonstrated knowledge of an 

educational technology framework:  

I know that with the courses that I took and leading up to my certification and 

getting it, I felt provided me with great resources and great ways to use 

technology in the classroom and how important it is for the student to not only 

get that content knowledge, that pedagogy, but also that technology base. Also, 

having a balance of all three, and how most of the students today, it’s such a 

technology rich environment now, that students could benefit from technology 

and that the resources that are out there for them, having them interact with it. I 

feel like I’m not as technology savvy as I should be. That experience with it 

makes me just want to continue learning about it and helping my students have 

that interaction. It [technology] could possibly be one of the ways that they 

[future students] could possibly learn better, instead of just having to hear a 

lecture or see things. That could be another kinesthetic way for them for 

learning.  

I know that some of the professors just use like the projection screen just 

to show PowerPoints and stuff, but I feel like ed tech class was more beneficial 

than all the other classes kind of put together. I wish that more of the subject 
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areas, like my science and my math courses, that they would have showed more 

of a technology aspect of it, how to teach students with technology. I felt like I got 

a lot of what I wanted to learn from technology through the ed tech class; 

however, I just wish that maybe the other subject courses that I took could have 

had that same impact with technology and kind of show us in that subject.  

Elizabeth mentioned the influence of an educational technology course and her 

knowledge of an educational technology framework learned within the respective 

technology course: 

Ed tech class influenced a lot—honestly before that class I was afraid of 

technology and only really thought of it in a, I don’t know even know…thought 

of it in a boring way—you know showing movie videos. But then in ed tech class 

we researched our TEKS and then thought of different technologies and stuff for 

using specifically for our subjects. That was a huge eye-opener for me. Still many 

years later, I think about the RAT thingy [referring to: The role of teacher 

knowledge and learning experiences in forming technology-integrated pedagogy 

(Hughes. (2005)]. You know how we can assess what the technology is doing for 

us. I think about that each time I use technology. 

Overall, the most dominant influence on Program B’s educational technology 

conceptions was an educational technology course. In all eight Program B interviews the 

educational technology course was mentioned. Seven of the eight participants believed 

the course to have been a positive influence on their conception of educational 

technology. Still half of Program B participants (four of eight) mentioned a desire to have 
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been presented with more educational technology experiences, in particular, genuine 

examples in their content-area courses. 

Table 14 

Teacher Education Program Influences On Educational Technology Conceptions 

 Influences 

Participant 
Technology 

Classes/Courses 
Cooperating 

Teachers 
Wanting more technology 

experiences 

Program A    
Andrea X  X 
Nicole X  X 
Yolanda   X 
Brandon X X X 

Program B    
Barbara X  X 
Joana X  X 
Lisa X   
Susan X   
Victoria X  X 
Laura X X X 
Elizabeth X   
Sharon X   

 
Whether positive or negative, student teachers in both Program A and Program B 

mentioned the influence of a technology course or technology workshop. While only 

minimally reported, the positive technology integration experiences provided during 

student teaching by a cooperating teacher were highly influential. However, across 

multiple interview responses, most participants commented about wanting more genuine 

examples of technology integration by university faculty and/or their cooperating 

teachers. 
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Future Classroom Technology Use 

Both open-ended survey questions and interview questions were utilized to 

investigate student teachers’ conceptions of their future classroom technology use. The 

majority of survey responses to one’s most valued learning technology from both 

Program A (42%) and Program B (65%) were categorized as teacher-centered classroom 

technology use (see Table 15). Examples of these teacher-centered technology activities 

included document cameras and digital projectors for leading teacher instruction, 

projecting videos, and sharing information. A smaller amount (Program A = 33%; 

Program B = 24%) of responses were categorized as student-centered technology 

activities, of which they predominately were used for student research. Additionally, a 

small-medium percentage of participants (Program A = 25%; Program B = 12%) did not 

complete this question. 

This same question was asked again to participants who consented to the 

subsequent interview. Their responses uncovered that while teacher-centric technologies 

were often described as most valued technologies for future classrooms, student-centric 

technologies were often described as the second and third most valued classroom 

technologies. While most participants mentioned a document camera or digital projector 

(Program A = 50%; Program B = 88%), most commonly used for teacher-centric 

teaching and learning, all participants described using computers (desktops, laptops, 

tablets) in their future classroom for student-centered use. Yolanda in Program A 

described her ideal situation:  

I think that what would be most valuable if I had personal computers for my 
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students to use, even if they had to take turns, but I guess if it was an ideal world, 

then the students would each have a personal computer to use. 

Elizabeth in Program B described her desire to place technology in the hands of her 

students: 

All having their computer—each student have a laptop or iPad. They would be 

able to research and create things and present what they learned about. I think 

right now most schools focus too much on the teacher using technology and not 

the students. I want my students to get to use it also.  

Table 15 

Student Teachers’ Most Valuable Learning Technology 

 Program A Program B 

 n Percentage n Percentage 

No Response 6 25 2 12 

Teacher-centered 10 42 11 65 

Student-centered 8 33 4 23 
 

The majority of Program A and Program B student teachers described their most 

valued future classroom technology in regard to teacher-centered use. However, within 

the follow-up interviews, further investigation indicated that all interview participants did 

also consider classroom technologies for student-centered use.  

Factors impacting future classroom use. Interview participants were asked to 

consider factors they believed would significantly impact their use of learning 

technologies in their future classrooms. Their responses were grouped into four general 
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categories: technological resources, personal knowledge, human support, and the 

curriculum (see Table 16). All Program A participants mentioned the availability of 

technology resources as the most considerable factor increasing their future classroom 

technology use. Reponses for Program A participants included, “I think for me more than 

anything it’s the resources, having the resources,” “I think materials available to me in 

the budget of the school that I’m at,” “I suppose allocation of funds. If the money’s not 

there, I can only use what’s available,” and “accessibility of technology.”  

Most Program B participants described more than one factor that would impact 

their future use of classroom learning technologies. For example, Laura mentioned both 

the factors of curriculum and technological resources, “The curriculum will probably 

factor a lot, how much freedom do I have to do different things. Also the accessibility of 

technology is a big deal—if I have it available to use and if it’s easy to use.” Elizabeth 

explained different factors, such as her personal knowledge and human support:  

My knowledge and the school [are significant factors impacting future classroom 

technology use]. Like will the school be supportive of me using technology for 

teaching these concepts and stuff, and will they have tech people to help when I 

need it? Also, will I know enough about the technology to be able to do that? 

This interview data indicated that Program A participants believed their future 

classroom technology usage would be mainly impacted by the technological resources 

that would be available to them. In comparison, as Program B participants also 

considered the impact of technological resources, they had a broader understanding of 

additional factors they might encounter when considering the use of technologies in their 
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future classrooms, such as their personal knowledge, human support available to them, 

and the curriculum.  

Table 16 

Factors Impacting Future Classroom Technology Use 

 Factor 

Participant Technological 
resources 

Personal 
knowledge 

Human 
support 

Curriculum 

Program A     
Andrea X    
Nicole X    
Yolanda X    
Brandon X    

Program B     
Barbara X    
Joana X   X 
Lisa  X   
Susan X  X  
Victoria    X 
Laura X   X 
Elizabeth  X X  
Sharon X   X 

 
Digital Equity 

Digital Equity Conceptions 

In an open-ended survey question, participants were asked to describe digital 

equity. Of the responses, digital equity conceptions were coded and distributed across 

three categories: technology access, technology use, and no response (see Table 17). The 

conceptions categorized as technology access were aligned with the view of the digital 

divide focused on the physical access to technology hardware and software. In contrast, 
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the conceptions within technology use were centered on the use of technology to provide 

equitable technological learning opportunities; a situation better described as digital 

equity. The no response category was included because these participants did not answer 

this question but completed the remainder of the survey. It should also be noted that three 

responses (two in Program A and one for Program B) were inconclusive and therefore 

were excluded from the analysis.  

Most of Program A’s responses (46%) were aligned to physical access to 

technology goods and services. Examples of Program A descriptions of digital equity 

categorized as technology access were, “Everyone in all schools having the same digital 

items for technological use,” “different technologies being available to all students,” and 

“Making sure that all students have equal access to using certain kinds of technology.” 

Conceptions categorized as technology use (27%) and those not providing a response 

(27%) were equally distributed for Program A. Program A digital equity descriptions 

categorized as technology use were, “If schools provide students opportunities for 

exposure and meaningful use of different technology, you are providing them with digital 

equity,” “all students have equal access and opportunity to use digital tools, resources, 

and services, so that they can find success in our increasingly digital world,” and “All 

students having equal access to the use of digital technologies for learning.” Twenty-

seven percent of Program A participants did not provide a response for their description 

of digital equity, in contrast to that of Program B (6%). 

Program B participants consider digital equity more in terms of technology use 

(63%) than technology access (31%). Examples of Program B descriptions of digital 
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equity categorized as technology use were, “teachers and their students should be given 

the same chance to learn with technology,” “providing each student with an opportunity 

to learn and use technology as a learning tool,” and “incorporating opportunities for all 

students to use technology in the classroom.” Program B digital equity descriptions 

categorized as technology access were, “The ability to have access to different 

technology resources for teaching,” “having the same technology resources at all 

schools,” and “All students being entitled to the same digital resources.” Only six percent 

of Program B participants did not provide a description of digital equity. 

Table 17 

Digital Equity Conceptions 

Teacher certification program n Percent Valid Percent 

No response 6 25.0 27.3 
Access 10 41.7 45.5 
Use  6 25.0 27.3 

 

Total 22 91.7 100.0 
 Excluded 2 8.3  

Program A 

Total 24 100.0  

No response 1 5.9 6.3 
Access  5 29.4 31.3 
Use  10 58.8 62.5 

 

Total 16 94.1 100.0 
 Excluded 1 5.9  

Program B 

Total 17 100.0  
 

Expanded Digital Equity Conceptions and Influences 

Interviews conducted with a portion of the survey participants further explored 

their conceptions of digital equity and what influenced their conceptions. These 

influences on student teachers’ digital equity conceptions were categorized into four 
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themes: general coursework, technology-related courses, student teaching, and personal 

life experiences. Additionally, the depth of digital equity conceptions by interview 

participants was further categorized either as simple or complex (see Table 18). Simple 

digital conceptions were identified as developing and typically focused on a single facet. 

Those labeled as complex digital equity conceptions provided more detail and were often 

multifaceted. 

Table 18 

Influences, Type, and Depth of Student Teachers’ Digital Equity Conceptions 

 Type of Influenceb Digital Equityb 

Participant GC TRC ST PLE Category Depth 

Program A       
Andrea X  X X Use Complex 
Nicole X   X Use Simple 
Yolanda   X  Access Simple 
Brandon X    Use Simple 

Program B       
Barbara   X X Use Complex 
Joana  X X  Use Complex 
Lisa  X X X Use Complex 
Susan   X  Access Simple 
Victoria  X   Use Simple 
Laura X X X  Use Complex 
Elizabeth  X X  Use Complex 
Sharon  X X  Use Simple 

Note: GC=General Coursework; TRC= Technology-Related Courses;  
ST=Student Teaching; PLE=Personal Life Experiences;  
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Program A influences on digital equity. Three of four Program A interview 

participants were influenced by the university courses they completed dealing with 

general issues of education equity. Two of these participants reported two or more 

influences on their conception of digital equity, the other two participants reported only 

one influence. Of the four Program A interview participants, most (3 of 4) described a 

simple conception of digital equity. Yolanda was the only Program A participant 

completing the interview whose digital equity conception was categorized as technology 

access. Her simple digital equity conception was influenced by her limited exposure to 

the term and her student teaching experience: 

It’s [digital equity] a term that I haven’t really heard, so I had to try and think it 

through the best way that I could and when I see equity, I think of different people 

and equal resources. One of the things that affected my choice [digital equity 

conception] was just looking at the different schools that I’ve been in. Some kids 

have more access to technology at home than some other kids because of their 

socioeconomic factors. So digital equity would just be every kid having 

technology at their school even if they don’t have the same resources outside of 

school. That’s what influenced me to think that way about digital equity, just 

seeing the different levels of resources in the schools that I’ve been in. 

Brandon’s concept of digital equity was categorized as technology use and simple in 

depth. He discussed how his knowledge of broad equity issues was transmitted to his 

conceptions of digital equity: 
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I have never heard that term [digital equity] before in a class or anything like 

that, but I have read and studied various other education equity issues. These are 

important to me, so I guess courses that discussed educational equity issues 

[influenced my thinking about digital equity]. 

Similar to Brandon, Nicole’s concept of digital equity was also categorized as technology 

use and simple in depth. She however, reported two influences on her conception, general 

courses completed and personal life experiences: 

Well, I’ve written class papers about equity itself, not specifically digital equity. 

There are so many people who aren’t tech savvy or people who haven’t grown up 

with computers. Like my dad, he feels like he doesn’t even know what the 

Internet is because he never had it. So the more experience you have with 

something, the more able you’ll be to use it. I think that our world is becoming 

more technological by the second and so to be able to compete globally in the 

world we live in, it’s just so important that students have the access to technology. 

Andrea was the only Program A participant with a complex digital equity concept 

focused on technology use. She was also the only Program A participant to describe three 

influences on her digital equity conceptions. She felt that her previous courses, personal 

life experiences, and student teaching influenced her concept of digital equity: 

Well, one of the factors obviously being at [Large University] and reading all the 

different articles about the inequity of different things based upon demographics 

of students [influenced my conception of digital equity]. I read a lot about that in 

classes, but actually my own personal experience was important. I mean, I grew 
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up in a very small town that had very limited resources. I had very limited 

exposure to those types of things when I was in middle school and high school 

because our school itself was a very poor school. In my own experience, I felt like 

when I first started at [Large University] I had a huge disadvantage for not having 

that [technology] experience. I’d get on a computer at school, but I had never 

actually owned a computer. The limited amount of time that I had on a computer 

was very sparse compared to other students who already had their own computers 

and had owned computers for years. These students knew how to do things with 

technology that I didn’t even know were possible. When I first went to [Large 

University], I felt very inadequate because I didn’t even know how to turn on a 

computer. I was so scared. I can put myself in the same situation as poor students 

because I know [how they feel]. I see this happening in classrooms that I was 

placed in during my student teaching. Seeing that some of the kids have no clue 

[what to do with technology]. Yes, I did learn a lot from the articles and such that 

we read when I was as student at [Large University], but my personal experience 

and what I’ve seen in the classrooms are definitely factors that have helped me to 

form that opinion of why leveling the playing field is very important in terms of 

digital technology and for digital equity.  

Program B influences on digital equity. In contrast to Program A, the majority 

of Program B participants described multiple influences on their conceptions of digital 

equity. The most common influences were a required educational technology course (6 of 

8) and their student teaching component (7 of 8). Of the eight Program B interview 
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participants, more than half (5 of 8) described a complex conception of digital equity and 

only one described digital equity in terms of technology access. This technology access 

concept of digital equity was described by Susan and influenced by her student teaching 

experience. During her student teaching, she was placed in two different schools, each at 

opposite economic extremes. Wide differences in the availability of technological 

resources at these two schools led her to a conception of digital equity limited to 

technology access: 

I was influenced by just seeing it [digital equity] when I did my student teaching. 

When we would do work for ISD (local inner-city school district) and we’d be in 

areas of lower income and different socioeconomic status kids, you could see that 

the technology was just not there, and the familiarity with technology is just not 

there. Then when I went out in ISD (small suburban school district). Here 

obviously it’s a way different ballgame. All the kids came with their iPhones or 

their iPads in their backpack to school. So, I think that really the biggest influence 

is just seeing it firsthand.  

Joana’s concept of digital equity was categorized as technology use and was influenced 

by her student teaching and an educational technology course. Her student teaching 

experience along with discussions in a technology course influenced her complex digital 

equity conception:  

I think getting more experience with technology and going and seeing the schools 

that I’ve been interning at and observing. I’ve seen that some schools have more 

technology than other schools. Seeing how teachers use the technology that they 
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have, and how they enrich their curriculum with it. Also, I think talking about it in 

the educational technology class. I think that I didn’t really realize it until our 

class discussed it and when I read those readings how important it is that students 

have that same level of experience with technology.  

Similarly, Laura mentioned multiple influences on her complex conception of digital 

equity. General courses, an educational technology course, and student teaching 

influences led her to describe a concept of digital equity aligned with technology use: 

I think for me being in two completely different schools, a lower income school 

versus a higher income school [influenced my digital equity conception]. Also, 

we talked specifically about digital equity in our technology integration course 

and all sorts of educational equity issues in different classes. So, I realize how 

important digital equity is. 

Much like Laura’s concept of digital equity, Lisa’s conception of digital equity was 

complex, categorized within technology use, and described multiple influences. Lisa 

mentioned an educational technology course, student teaching, and personal life 

experiences influencing her concept of digital equity:  

Nowadays education has so much more technology added to it. Our classrooms 

have Elmos and not projectors. Technology has really grown with computers in 

the classrooms. In the past, not everyone in the United States was able to get an 

education. Women couldn’t go to school, and Black people couldn’t go to school, 

and other minorities couldn’t have the same education as other people. Today, 

education is more equal in some ways, but in other ways it’s not [equal]. 
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Education is more technological, so now that part also needs to be equal. We 

talked about this a lot in my ed tech class. Talking about making sure you are 

giving all kids a chance to learn with computers. Even [during] my student 

teaching I learned a lot about this [digital equity]. I mean, by coming into contact 

with so many different people, teachers, and students. Watching how they do 

things differently at different places and with different kinds of students. But I 

also think my upbringing was so strong. I was brought up to care about people 

and treat people equally. That has always stayed with me. 

Student teachers’ conceptions of digital equity indicated that the influences on 

Program A student teachers, such as general coursework and personal life experiences, 

led them to a simple concept of digital equity more aligned with the physical access of 

technological resources. In contrast, the influences on Program B student teachers, of an 

educational technology course and their student teaching, guided them more toward a 

complex concept of digital equity connected with technology use for classroom teaching 

and learning.  

Economic Impacts on Digital Equity 

I also investigated how the economic-status of their future students might impact 

these participants’ future classroom digital technology use. While the participants’ 

conceptions of economic status could refer to either low-income or high-income, the 

question sought to bring to light how the general economic condition of a future student 

would or would not impact these participants’ plans for classroom technology use. Three 

themes were created from their interview responses: decreased classroom use (Program 
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A= 2 of 4; Program B= 0 of 8), no influence (Program A= 1 of 4; Program B= 4 of 8), 

and increased classroom use (Program A= 1 of 4; Program B= 4 of 8) (see Table 19). The 

first category, decreased use, refers to decreasing use of classroom technologies based on 

the economic status (regardless of a high or low economic-status) of students. For 

example, Yolanda felt that if her high economic-status students had access to 

technologies at home, she would not have to spend classroom time using technologies. 

Yolanda in Program A responded to this impact with:  

Well, if I was in what I knew to be a higher socioeconomic school, I would 

probably give … I would give assignments to my students with the knowledge 

that I probably could, I probably could have them do outside work [rather than 

using classroom time]. 

Conversely, another student teacher in Program A, Andrea, described how a low 

economic status would also decrease her future classroom technology use, “I think that 

knowing that some kids aren’t going to have access…I can’t expect the kids. I mean, 

some kids won’t be able to do that just based upon their economic status.” Therefore, in 

the first example, a high economic-status led to decreased classroom technology use, and 

in the second example, a low economic-status also led to decreased classroom technology 

use. 

The second category, no influence, contained responses in which the economic 

status of future students, again whether low or high income, would not impact how these 

student teachers planned to use learning technologies in their future classrooms. Nicole in 

Program A told how the high or low economic status of her students would not change 
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her classroom technology use:  

I don’t think I would change how I’d use those types of things depending on the 

economic status of my future students. It would depend on… Based on that kind 

of status, if they’d had less or more support technology before they came to my 

classroom, that would influence me, but I don’t think that as a factor in and of 

itself would change anything because I think it’s important for all students no 

matter what their economic background is. 

Likewise, Sharon in Program B expressed how the low economic status of her students 

would not change her plans for using technology in the classroom: 

That wouldn‘t change anything for me. All of my students are low socioeconomic 

status, so, I’m going to try to use it as much as I can to expose them to it, as much 

as I can because I know that some of them don’t have that at home. So, a lot of 

their computer time is here at school. 

The final category, of increased use, described using technology more based on 

economic-status (both high or low) of students. For example, Elizabeth in Program B 

wanted to use technology more with low-economic students: 

I would want to use technologies even more if I was in a poor school. I think 

about the strawberry project (Project Fresa) and how important and motivating it 

was for the farming community. I am bilingual certification so I think about 

teaching in a school very similar to that [in Project Fresa]. I would want to make 

sure I am giving my students the skills that they need. 
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Similarly, Laura in Program B had an increased motivation level to use technology with 

low economic-status students:  

Probably the lower income the more motivated I would be to integrate 

technology. I know how important it is to give them these opportunities. Also, I 

had an awesome cooperating teacher and [she] did not let the resources limit her. 

She did amazing things with the technology she had. I saw how excited and 

motivated the students were to share and create.  

 Interviews indicated that two of four Program A participants would reduce 

technology use, one participant reducing classroom technology use for low-income 

students and the other reducing use for high-income students. No Program B participants 

reported they would reduce classroom technology use based on the economic status of 

their students. One Program A participant reported no influence in classroom technology 

use, rather wanting to use technology the same whether in a high-income or low-income 

school. Likewise, four of eight Program B participants described that their future students 

economic-status would not influence their plan for using classroom digital technologies. 

Lastly, one Program A participant described increased use of classroom technologies for 

low-income students. Similarly, the other half of Program B responded to being 

influenced to increase classroom digital technologies based on their future students’ 

economic-status. More specifically, these participants exclusively mentioned using more 

classroom digital technologies with low-income students.  
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Table 19 

Economic Impacts on Digital Equity.  

 Type of Impact 

Participant No influence Increased use Decreased use 

Program A    
Andrea   X 
Nicole X   
Yolanda   X 
Brandon  X  

Program B    
Barbara  X  
Joana  X  
Lisa X   
Susan X   
Victoria X   
Laura  X  
Elizabeth  X  
Sharon X   

 

Summary 

Program A student teachers possessed the necessary technology knowledge and 

disposition for integrating technology. However, productivity technology activities and 

course management applications were dominantly used in their university courses. 

Faculty technology use was often teacher-centric with limited modeling of classroom 

technology integration. Program A provided their students with the technological support 

and access to resources to integrate technology but lacked faculty modeling examples 

throughout content-area courses. Also, without having been provided information 

specific to digital equity in these courses, most Program A student teacher participants 
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considered digital equity in terms of access to technology services and goods. General 

education classes and personal experiences of societal inequities influenced their 

conceptions of digital equity. Therefore, their conception of digital equity was often 

constrained by general equity knowledge, giving a predisposition towards equal access to 

resources.  

Program B student teachers, much like Program A, had the technology knowledge 

and attitude for integrating technology, however, productivity activities and course 

management activities were the core technology areas they reported using the most for 

educational use. Program B student teachers wanted hands-on experience using 

technology tools and resources that would be beneficial for teaching their subject content 

areas. Instead they felt their professors’ technology use was predominately restricted to 

the projection screen, focused on showing technologies. Other often-used technologies, 

such as audio/video interactions, were often isolated in use to one required technology 

course. Program B student teachers commented that their required technology integration 

course provided a beneficial introduction to technology resources, however faculty 

modeling and opportunities for genuine use in subject content areas were lacking. Yet, 

this required technology course and their student teaching requirement influenced most 

student teachers’ conception of digital equity. In contrast from Program A, the majority 

of Program B participants described digital equity in terms of technology use and more 

than half provided a complex description of digital equity.  

Student teachers in both Program A and Program B reported an overall positive 

attitude toward digital technology and learning technologies, thus indicating they are 
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inclined to integrate technology in their future classrooms. Additionally, both groups of 

participants reported an overall moderate level of technology knowledge and skills. This 

result indicates that Program A’s one-to-one laptop strategy did not result in increased 

positive technology attitudes nor increased levels of technology knowledge and skills 

over Program B’s single course strategy. Regardless of the programs’ technology 

strategy, both Program A and Program B students teachers indicated a desire to have 

been provided with more applicable technology integration experiences in subject, 

content-areas. In regards to digital equity, Program B student teachers provided with a 

formal educational technology course possessed a more complete and conscious 

conception of digital equity and its impact on the classroom than Program A student 

teachers not provided a formal educational technology course. The implications of these 

findings are explained in the following chapter.  
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Chapter 5: Discussion 

The purpose of this research was to understand the relationship between (a) 

student teachers’ conceptions of classroom technology use and digital equity and (b) the 

teacher education programs in which they study. This research applied a mixed 

methodology to examine the technology attitude and beliefs, technology knowledge and 

skills, technology support and infrastructure, and digital equity perceptions of student 

teachers enrolled in two different university teacher certification programs. This final 

chapter interprets the research study’s findings, provides recommendations for future 

research, and presents the study’s limitations.  

Interpretation of Findings 

Prevalent issues related to the findings include: persistent traditionalist power and 

pedagogy, lack of content-based modeling, dodging digital equity, varying digital equity 

conceptions, and persistent societal inequalities in PK-12 classrooms. When considered 

together, these issues raise a central core tension in practice, which I describe as “critical 

transformative technology integration.”  

Persistent Traditionalist Pedagogy and Power 

The technology knowledge and attitude of student teachers in both Program A and 

Program B indicate they possess the technical knowledge and disposition for technology 

integration. Thus indicating that with or without a laptop requirement, both groups of 

student teachers possess much of the qualities necessary to integrate technology in their 

future classrooms. Regardless, both Program A and B participants mentioned how their 
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classroom technology use was often confined to fit a traditionalist, teacher-centric 

approach. Consequently, even within a ubiquitous laptop environment, traditionalist 

pedagogy and power persist.  

This passive student use of technology complements the persistent traditionalist 

rationale mode of schooling operating in most schools (Pearlman, 2009; Whitney, 

Grimes, & Kumar, 2007). A traditionalist rationale emphasizes the physical layout of 

classroom learning, the teacher’s presence as front and center in the classroom, and the 

organization of classroom power (Selwyn, 2011). This rationale has created a culture of 

education in which schools and their teachers will only use technologies conforming to 

the existing traditionalist pedagogy assumptions (Eraut, 1991).   

Sustained use of productivity software. Further supporting a traditionalist 

paradigm is the sustained use of productivity software for teaching and learning. The 

findings in this research are in accordance with previous research showing the dominant 

use of productivity applications in teacher education (Gronseth et al., 2010; Hughes et al., 

2012) and in the classroom (Gray et al., 2010). Again, the strategy used by each program 

to incorporate technology into their program, Program A’s one-to-one laptop requirement 

and Program B’s single course, produced similar results. Both Program A and B adhere 

to this practice of simple productivity activity use, and provide only minimal use of 

creation, communication, and web technologies. Yet these later web 2.0 technologies 

have technological and conceptual affordances for providing opportunities for creation, 

interaction, and collaboration (Greenhow, Robelia & Hughes, 2009). Additionally, these 

same web 2.0 technologies that were reported least used for educational purposes by the 
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participants in this research, are most associated with the skills outlined in the Partnership 

for 21st (P21) Century Skills framework (P21, 2011) and argued to be necessary for 

inclusion in a participatory culture (Jenkins, 2006). P21 advocates for a 21st century 

readiness for each student by providing the knowledge and skills necessary for critical 

thinking and problem solving, communication, collaboration, and creativity and 

innovation. Jenkins (2006) similarly describes the technologies making a participatory 

culture possible as those that easily allow users to, “archive, annotate, appropriate, and 

recirculate media content in new powerful ways” (p. 8). With the massive amount of free 

web-based content for collaborating, sharing, and participating with other educators and 

classrooms around the world, these teacher education programs are missing opportunities 

for leveraging these abilities in their graduates, our nation’s future teachers (Martinez, 

2010). By continuing the dominant practice of using productivity activities and classroom 

management systems, teacher education programs reinforce a traditionalist classroom 

technology use that is often teacher-centric and non-engaging for 21st century learners.  

Teacher-centric technology use. Program A and Program B student teachers 

reported that their university faculty most commonly used technology in a teacher-centric 

manner. Thus Program A’s laptop requirement and Program B’s educational technology 

course, did not alter the approach in which classroom technologies were used; instead the 

technologies present were used in a manner complying with teacher-centric practices. 

Faculty use was dominated by digital slideshows and course management software 

digitally projected to show technologies to their students. Both of these teacher education 

programs do not appear to take advantage of their students’ technology knowledge and 
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attitudes to practice technology integration. This finding supports recent longitudinal 

research of technology integration in a laptop-mandated teacher education program 

(Hughes, 2013), in which the preservice teacher participants listed teacher-centric 

learning technologies uses as most valuable three times more often than student-centric 

uses.  

Lack of Content-based Modeling by Program Faculty 

Most Program A student teachers appreciated the technology workshops 

presented to their classes, but were desirous for faculty modeling and opportunities for 

genuine use in subject content areas. Rather than being told how to integrate technology, 

student teachers wanted their professors to model technology-rich activities within 

courses. Specifically, they wanted these workshops to be more geared to their subject 

content-areas. Additionally, they wanted to see their university professors use these 

technologies in content area learning activities. The laptop requirement, and the support 

of this requirement provides Program A students with the technological support and 

access to resources to integrate technology but seems lacking in faculty modeling 

examples throughout content-area courses.  

Much of the technology modeling provided to Program B students was limited to 

a single required educational technology course. Program B student teachers felt that this 

single course provided a beneficial introduction to technology resources; however, they 

wanted other required courses to provide authentic examples through faculty modeling. 

Research indicates that technology skills taught in isolation (Polly & Shepherd, 2007) 

and lacking connections to subject content areas (Doering, Hughes, & Huffman, 2003;  
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Lipscomb & Doppen 2004/2005; Kay 2006), are not effective in preparing future 

teachers (Bitner & Bitner, 2002; Lawson & Comber, 1999). The required educational 

technology class in Program B seems to involve meaningful activities that begin to help 

student teachers take steps toward technology integration, but it cannot replace genuine 

technology integration modeling in subject content areas.  

Program A’s technology workshops and Program B’s required educational 

technology courses were informative and somewhat beneficial in providing exposure to 

various technologies, but both lacked technology-rich, content-based faculty modeling. 

Throughout interviews and open-ended survey questions, student teachers wanted more 

genuine examples of technology integration by university faculty. Specifically, these 

students wanted their university faculty to model technology integration in their courses 

and provide them with opportunities to experience technology integration in subject 

content areas. Inadequate faculty modeling of technology integration throughout teacher 

education programs and particularly within subject content areas creates gaps in student 

teachers’ technology experiences and technology conceptions. Too often, these gaps 

allow teacher education programs to conceptually and practically avoid digital equity as a 

curricular topic.  

Dodging Digital Equity 

In order to reduce digital inequities in PK-12 schools, teacher education programs 

must bring attention to digital equity, provide guidance on working towards digital 

equity, and provide examples of what classroom-based digital equity looks like. While 

student teachers in Program A and Program B reported similar technology knowledge 
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and skills, they had widely divergent exposure to the term digital equity. A noteworthy 

percentage of Program A participants (25%) did not describe ‘digital equity’ in the 

survey in contrast to that of Program B participants (6%). This pointed lack of response, 

while completing the remainder of survey, may indicate these student teachers could not 

provide a response to this question due to unfamiliarity with the concept. Four of 

Program A interview participants explicitly mentioned unawareness of the term, digital 

equity. Most of Program B participants were provided with some exposure to digital 

equity in their required educational technology course. While this limited exposure did 

not impart all Program B participants with a complex and well-developed sense of digital 

equity, it may have influenced their overall digital equity conceptions. Unfamiliarity with 

the concept of digital equity seems common among preservice teachers, as Voithofer’s 

(2009) longitudinal research on student teachers’ conceptions of the digital divide found 

that 54% of 463 participants either explicitly stated they could not provide a definition or 

simply did not offer a definition (p. 12). By not purposely and explicitly addressing 

digital equity in teacher education programs, future teachers may be at a disadvantage 

when they try to grapple with integrating technology in schools with students of varied 

backgrounds. Margolis et al. (2006) found that teachers explained inequitable student 

technology use on structural limitations, inadequate resources, and their personal beliefs 

of students’ interests and abilities. Without knowing or understanding, these teachers’ 

personal beliefs contributed to the structural constraints operating in their schools and 

further rationalized the discriminatory practices (Oakes & Guiton, 1995).  
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Varying Digital Equity Conceptions 

Student teachers’ conceptions of digital equity were categorized as technology 

access, technology use, and no response. The majority of Program A conceptions were 

categorized as technology access (46%) associated with the physical access to technology 

resources. Program B conceptions were mostly categorized as technology use (63%) 

focused on the use of classroom technology to provide equitable learning opportunities. 

Thus indicating that students completing a single course devoted to educational 

technology have a more complex conception of digital equity than students that where 

not provided a similar course.  The increased responses of Program B categorized as use 

is positive, however still 31% of Program B participants considered digital equity in 

regards to technology access. Teacher education programs need to be working toward 

providing all future teachers with an understanding of digital equity that considers use 

and is not limited to only access. 

Digital equity conceptions limited by technology access. Without being offered 

a specific educational technology course, the main influences on Program A’s digital 

equity conceptions were general coursework and personal life experiences. Their 

university classes influenced their conception by way of articles/assignments related to 

general educational equity topics. For some participants, their personal experiences of 

societal inequities guided their digital equity conception. These influencers led the 

majority of Program A student teachers to consider digital equity in terms of access to 

technology services and goods. Another possible influencer, unknown to the participants, 

could be the lack of any formal technology integration curriculum. In addition, most of 
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their descriptions of digital equity were categorized as simple, lacking complexity. 

Therefore, their conception of digital equity was often constrained by general equity 

knowledge, giving a predisposition towards equal access to resources. Consequently, this 

connection of access to technology resources may have also influenced their beliefs on 

how the economic-status of future students would impact their future classroom 

technology use. One participant described using less technology with low economic 

students, specifically mentioning to not assign homework involving technology.  

This student teacher’s explanation for decreased use in low-income schools was 

well intentioned and designed to not shame or inconvenience students without access to 

resources. However, recent research revealed that low-income students were not fearful 

about the integration of the Internet into their academic and school lives (Greenhow, 

Kim, & Walker, 2009). In fact, their research indicated that youth from low-income 

families often have experience using Internet-based technologies and the variations in 

this experience (distributed by economic groups) were more related to the complexity of 

use. They conclude that by limiting outside of school educational Internet-based 

activities, teachers are hindering their students from developing sophisticated technology 

uses comparable to higher income students. Jenkins (2006) refers to this inequity as the 

participation gap between low-income and high-come students’ access to opportunities 

for participation with new media technologies (p.12). He describes possessing these 

opportunities as advantageous for more affluent students, and lacking these opportunities 

as an additional difficulty faced by low-income students. Margolis et al. (2008) discusses 

this gap as schools provide “different skills for different destinies” (p. 121). Margolis et 
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al.’s research findings illustrate how low-income students are prepared for low-paying 

jobs, while middle-to-upper income students are provided with in-school opportunities 

preparing them for higher paying careers. Therefore, in spite of best intentions, 

decreasing out-of-school educational technology use for future low-income students 

further enables inequities between low-income and high-income students. 

Digital equity conceptions focused on technology use. In contrast from Program 

A, the majority of Program B student teacher participants considered digital equity in 

terms of technology use. Of the responses categorized in regard to use, half were simple 

descriptions and the other half more complex. Additionally, the majority of these student 

teachers listed multiple influences on their digital equity conception. Almost all 

participants mentioned both the required educational technology course and their student 

teaching requirement as influencers. Their descriptions of influences often included 

classroom discussions and reflections within their educational technology course, and 

their personal experiences while completing their student teaching. The increase of 

responses mentioning student teaching influences on their conception of digital equity 

could be attributed to having prior knowledge of digital equity. Possessing this 

knowledge of digital equity before beginning their student teaching requirement may 

have heightened their digital equity awareness. Accordingly, their knowledge of digital 

equity was visible in their descriptions of how the economic-status of future students 

would impact their use of digital technologies in future classrooms. Half of the 

participants reported that the economic status of students would have no influence on 

how technology would be used in their classroom. Most of these responses mentioned 
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that regardless whether their students were of low-income or high-income families, they 

would use classroom technologies in the same manner. The other half of the participants 

reported that if they were in a low-income school, they would be inclined to increase the 

use of technology in their classroom. These students reported an increased responsibility 

or motivation to expose their future low-income students to digital technologies in school 

and also out-of-school. By extending these technology-rich experiences out-of-school, 

these student teachers can help low-income students develop technology experiences 

similar to high-income students (Greenhow et al., 2009) and reduce the participation gap 

(Jenkins, 2006). Therefore, by providing student teachers with even a general awareness 

of digital equity, they seem more disposed toward having a more complex conception of 

digital equity connected with equitable technology use for classroom teaching and 

learning. 

Lacking a digital equity conception. A moderate percentage of student teachers 

(Program A=27%; Program B=6%) did not respond with a definition/description of 

digital equity. In a research study of preservice teachers’ definitions of the digital divide, 

Voithofer (2009) explains the high number of participants not providing a response 

within whiteness theory. He identifies an epistemology of ignorance (Sullivan & Tuana, 

2007) in which these preservice teachers have been raised in a context where the digital 

divide was not relevant to their experiences. Whether or not the student teachers’ lack of 

response for digital equity in my research is connected to whiteness theory, it is likely 

connected to some ignorance. Presumably, their lack of response is connected to an 

overall ignorance of the term digital equity. Without legitimate knowledge of digital 
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equity and attention to the personal biases that may influence these conceptions, we 

cannot expect student teachers to actively pursue measures to enact digital equity in their 

future classrooms and schools.  

Throughout this research, many student teachers mentioned and expressed 

concern about their future access to technological resources. Their vision of future 

classroom technology use was often eclipsed by their concerns related to the physical 

access of technology resources. Therefore, we cannot ignore the continuing effect 

technology access has on technology use, at the student, teacher, classroom, and school 

levels. 

Persistent Societal Inequalities 

Many of Program A and Program B presented issues of access to technology in 

their responses to technology integration, future uses of classroom technologies, and 

digital equity conceptions and influences. While this research focuses on deeper issues of 

digital equity, the pervasive inequalities of PK-12 school technology access and its 

consequences cannot be overlooked. Research reports and government agencies take 

pride in the latest statistics indicating that 100% of the schools in the United States have 

computers and Internet access (Gray, Thomas & Lewis, 2010; U.S. Dept. of Education, 

2010). However, there are vast differences in the types, amounts, and ease of access to 

these computers and other digital technologies in PK-12 schools (Gorski, 2007; 

Warschauer, 2006). Many affluent schools subsidize their technology needs with private 

foundations and school associations (Baker, Corcoran, & Center for American Progress, 

2012). This type of structural arrangement further perpetuates an unequal distribution of 
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knowledge and power (Apple, 2004) widening the traditional digital divide and creating 

glaring digital inequity. A research study (Warschauer, Knobel, & Stone, 2004) found 

that high-income schools invested more money in professional development, technical 

staff, media specialists, and technology administration to create powerful digital 

networks. Consequently, these schools experienced more extensive teacher access to 

digital technologies. In contrast, low-income schools were less successful in creating 

these technology-supported environments and ease of access. Teachers in these latter 

environments did not feel supported and were disinclined to use classroom technologies. 

These fundamental inequalities in technology access place additional challenges on 

teachers in low-income schools to achieve digital equity.  

As a result, when a teacher considers digital equity in the context of technology 

access, she/he places the problem and the solution to this problem within a societal 

institution. Voithofer (2009) cautions that this type of thinking positions teachers to 

distance themselves from the problem and the solution. Most teachers feel they are not 

capable of impacting or changing these larger societal inequities, so in defeat, they 

continue operating within the given norms of the educational institution (Fullan, 1993). 

As a result, the persistent inequalities of the digital divide are further amplifying 21st 

century digital inequities.  

Prevailing issues of the limited engagement of classroom technologies, lack of 

content-based modeling, dodging digital equity, varying digital equity conceptions, and 

persistent societal inequalities impede the ability for teacher preparatory graduates, our 

nation’s future teachers, to be prepared to change schools and enact digitally equitable 
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teaching and learning environments in their future classrooms. Together, all these issues 

raise a central core commitment, critical transformative technology integration, which is 

missing in teacher education and PK-12 teaching practice. 

Critical Transformative Technology Integration 

 Content-focused, technology-integrated learning provides new opportunities for 

transformative technology integration. Within these transformative technology 

integration experiences, critical is included to represent issues of power, equality, and 

control. Together, critical transformative technology integration (CTTI) is personally, 

contextually and culturally relevant, and strives for meaningful transformation. 

Achieving CTTI means more than a change in how digital technologies are used in the 

classroom; these new possibilities are capable of transformative learning experiences, 

creating a change to one’s perceptions and/or values, and thus, enabling individuals with 

the power to make greater change in society.  

 In consideration of the current and persistent institutional obstacles to creating 

digital equity, I applied Friere’s (1970) theory of transformational learning connected to 

issues of societal power relations. Friere’s (1970; 2000) transformational learning theory 

aimed to create a more equitable world through radical social emancipation by way of 

reflection and action. He described transformation as a social experience of adaptation 

and integration, respectively being an object influenced by the world or a subject with 

the capacity to act on the world. Extending this notion of adaptation and integration to 

school technology use, low-income students are more likely to experience technology 

aligned to adaptation as objects acted upon, than their more middle-to -high income peers 
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who are more likely to be provided with integration, to act on the world as a subject. 

Friere (1970; 2000) describes objects as those withheld the knowledge to control their 

lives and subjects as those provided the knowledge to control their lives and ability to 

influence other societal institutions. This same notion of adaptation and integration can 

also be extended to student teachers and PK-12 teachers. In this study, there is evidence 

of student teachers who are prepared for their future classrooms in a teacher-centric 

traditionalist educational system in which any knowledge of digital equity is withheld 

from most. Therefore, these graduates enter their PK-12 classroom as objects, lacking the 

knowledge or skills to influence control over their lives, the lives of their students, and 

other societal institutions in relation to digital equity.  

Elements of CTTI. CTTI considers existing power relations, provides 

opportunities for contextually and culturally relevant integration of technology into 

subject-content areas, and aims to empower action and change. Project Fresa is a rich 

example of CTTI where students partook in 1) subject-content technology integration, 2) 

reflection, 3) engagement in a participatory culture (Jenkins, 2006), and 4) aimed to make 

a greater societal change and/or impact. These four elements are fundamental for creating 

opportunities of CTTI. Project Fresa demonstrates these four elements by using a 

technology-integrated curriculum in an elementary school predominately attended by 

children of migrant farm workers (Brown et al., 2007). These traditionally marginalized 

children used technologies to reflect and engage in a critical awareness via websites, 

blogs, news lists, and letters (Warschauer, 2007). One student reflected on his 

participation with Project Fresa by stating, “I feel nice inside because I know that with all 
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this work some day we will make César Chávez’s dream come true” (Brown et al., 2007, 

p. 145). This student’s comment demonstrates a capacity for integration as a subject 

(Friere, 1970, 2000) ready to make change on the world. Project Fresa students were 

provided with the four elements fundamental for creating opportunities of CTTI.  

CTTI in PK-12 classrooms. While Project Fresa is a rich example of CTTI, it is 

also almost fifteen years old. PK-12 teachers need multiple and more recent examples of 

CTTI to use, to edit, and/or inspire their own CTTI opportunities. I recently created an 

opportunity for CTTI by connecting the content areas of ecology, geography, science, 

language arts, and mathematics with to the Gulf Coast oil spill within a summer 

technology camp curriculum for first through third graders. Students studied 

mathematical and scientific impact on the ocean, local fisheries, and coastal wildlife. 

Students reflected daily in an online journal with photos and drawings. They showed 

concern for the planet’s natural resources and empathy towards the animals and people 

affected by the oil spill. They shared their concern with their family, teachers, and other 

students via online reflections. Their reflections outlined methods for changing habits and 

implementing new systems to protect natural resources. These students desired to make a 

positive contribution to the disaster cleanup efforts. In response they created a business 

plan to raise money for a selected marine wildlife rescue organization. Additionally, 

students shared their reflections and outlines for sustaining natural resources with school 

administration, leading to campus wide changes in water conservation, composting, and 

recycling. While this example does not apply critical in the conventional sense of 

emancipation from oppressive inequities, these students developed a critical 
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consciousness understanding their own power and influence to expose and make change 

on destructive societal practices.  

CTTI in teacher education. Teacher education programs can provide 

opportunities for CTTI by applying the four elements essential for CTTI: technology 

integration, reflection, engagement in a participatory culture (Jenkins, 2006), and striving 

for societal change and/or impact.  These opportunities can be made possible using either 

Program A’s ubiquitous laptop strategy or Program B’s single course strategy.  However, 

the affordances of each program, such as the access and support to technological 

resources in Program A and the dedication of at least a single course to integrating 

technology in Program B, are both necessary for providing CTTI opportunities in teacher 

education. A recent example of a CTTI opportunity that I implemented within an 

educational technology course for preservice teachers utilized these three elements. 

Throughout the course of a semester, students developed a short unit comprised of three 

lessons specific to their content certification area. Each lesson aimed to integrate 

technology for the benefit of PK-12 student learning, instruction, and curriculum 

(Hughes, 2005). Multiple versions of this technology-rich unit were completed 

subsequent to faculty and peer reviews. All through the writing and editing process, the 

preservice teachers kept a reflection blog. They reflected on how technologies were used 

in their PK-12 classrooms and in current university courses, and their concerns using 

technology in a PK-12 classroom. Students became empowered to share their lesson 

plans and resources in online educator forums and most significantly with their content 

area university faculty. This sharing led to a dialogue between students and their 
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university faculty about how technologies were or were not being used in their classes. 

By collaborating, student and faculty teams were able to modify and make use of the 

technology-rich units created. In many cases, the students taught or co-taught their 

respective lesson in a university course. These preservice teachers developed technology-

rich, subject-content focused units; reflected on their technology use in PK-12 and 

university courses; engaged in a participatory culture by sharing their units with other 

preservice teachers, current PK-12 teachers, and university faculty; and made a 

significant impact at their respective university in regards to traditional teacher-centric 

technology practices evolving to a more integrated technology approach. By applying the 

four fundamental elements for creating opportunities of CTTI, these preservice teachers 

developed a critical consciousness acknowledging their ability to influence and make 

change on long-standing educational practices.  

By providing future educators and PK-12 students with opportunities for CTTI, 

educational institutions can begin the process of supporting digital equity. The next 

section provides recommendations for what is needed to achieve digital equity at micro 

and macro levels.  

Recommendations for CTTI 

Providing all students with CTTI opportunities is not a simple task. Rather, the 

creation of CTTI is complicated and will take effort from different educational 

institutions. The following section provides recommendations for teacher education 

programs, school administrators, and education policyholders striving to provide 

opportunities for CTTI and hence reduce classroom digital inequities.  
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Teacher Preparation Programs 

Teacher education programs desiring to meet the needs of students and their 

future classrooms must develop a more comprehensive model supporting technology 

integration. It is critical that a vision for CTTI is included in these improved models. To 

better prepare future teachers to understand, appreciate, and create opportunities for 

CTTI, teacher education programs should consider the following areas: promoting an 

awareness of digital equity, technology-rich faculty and cooperating teacher modeling, 

and active critical reflection of beliefs by student teachers and university faculty.  

Promoting an awareness of digital equity. Whether an understanding of digital 

equity is introduced in an educational technology course or within a general education 

foundation course, reducing digital inequities begins with awareness. Teachers who are 

knowledgeable of digital equity and the complex issues surrounding digital equity will be 

better able to help their students overcome these issues. Student teachers lacking digital 

equity knowledge often describe a digital equity conception limited to physical access to 

technology resources. Without the consideration of technology use, these future teachers 

are not positioned to reduce future classroom digital inequities.  

Even with a simple understanding of digital equity, these future teachers will have 

difficulties reducing digital inequities if they have not seen or experienced technology 

integration in their subject content areas in a manner involving contextually and 

culturally relevant content (Hughes et al., 2012). For example, student teachers should 

read and reflect on examples like Project Fresa (Baker et al., 2007) in which empowered 

and innovative teachers provided students with opportunities for CTTI. To better prepare 
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student teachers for achieving digital equity in their future classrooms, this fundamental 

knowledge of digital equity is necessary.  

Faculty and cooperating teacher technology-rich modeling. Teacher education 

programs should be deliberate and purposeful in the types of technology modeling 

afforded to their student teachers. Technology integration modeled throughout teaching 

philosophy and method courses should provide a theoretical backbone for technology-

integrated pedagogy, and an opportunity for hands on technology integration within 

specific subject-content areas (Hughes, 2005; Brinkerhoff, 2006). In addition to faculty 

modeling, cooperating teacher technology modeling is also influential (Goode, 2011). 

Student teachers placed with a cooperating teacher integrating technology in subject-

content matter presented a deeper understanding of technology integration and an overall 

enthusiasm for future classroom technology use. In contrast, student teachers placed with 

cooperating teachers resistant to technology integration indicated frustration with their 

inability to experience real world classroom technology integration. The effectiveness of 

a teacher education program’s technology integration strategy will be compromised if 

factors such as university faculty and/or cooperating teachers, are opposed to using 

technology in their classrooms (Carroll et al., 2003). Additionally, technology integration 

in content areas requires more than technology skills, it requires knowledge of the 

necessary instructional strategies and the skills for implementing them in an actual PK-12 

classroom. Research indicates that teachers lacking the technology-integrated classroom 

management skills and/or expertise inhibits their use of classroom technologies (Lim & 

Khine, 2006; Hew & Brush, 2007). Exposure and experience seeing and using 
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technologies specific to the subject-content areas of future classrooms is critical for 

achieving technology integration.  

The type of technology use modeled by faculty and cooperating teachers should 

also be considered. The results of this research are aligned with previous research 

indicating the dominant teacher-centric use modeled by university instructors (Hughes, 

2013). Marx (2006) affirms that, “one of the most important things a teacher educator 

instructor can do is model the kind of teaching and classroom environment she or he is 

encouraging her or his own students to adopt” (p. 55). In addition, teacher education 

programs should increase their investigation of student teaching placement sites to ensure 

a technology teaching philosophy aligned with their program.  

Promoting digital equity awareness, and providing technology-rich faculty and 

cooperating teacher modeling are initial and needed steps toward providing student 

teachers with the knowledge and skills to create future opportunities for CTTI. These 

positive steps will provide only minimal benefits without a process for supporting a 

necessary shift in teaching philosophy.  

Active critical reflection of beliefs by student teachers and faculty. Supporting 

and promoting CTTI means much more than teaching technology knowledge and skills, it 

requires creating a disposition of reflection and growth for continued learning. Dewey 

(1933) first introduced the notion of teacher reflection as the process for developing 

specific attitudes and skills of thinking. Before university faculty can require and lead 

their student teachers in the process of active reflection, they should endeavor through the 

process themselves. McEntee (2003) described his notion of reflective teaching as: 
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For us, reflective teaching is peeling back the layers of our own daily 

work, looking under the surface of our own teaching, making a conscious 

attempt to see our teaching selves as students see us, or as an observer in 

our classrooms would. It also means looking at the wider contexts that 

affect our teaching—issues of social justice, of school structure, of 

leadership.” (p. xxxiii). 

Embedding active reflection within a sociocultural context is beneficial for both 

university faculty and their student teachers striving for CTTI. By providing university 

faculty with communities for their own active reflection and also embedding the critical 

reflection of students’ beliefs within all education courses, teacher education programs 

can create an ongoing space for the investigation of one’s teaching beliefs, and how these 

beliefs may affect their classrooms. This type of active critical reflection paves the road 

to transformational reflection.  

Pablo Friere (1970) prophesized transformation to create a more equitable world 

by reflection and action. Through this reflection and action, student teachers and their 

university faculty can develop what Friere called conscientização (2005). This critical 

consciousness centers on understanding one’s self, others’ existence, and the results of 

these interactions, to expose social and political inequities (Taylor, 1993). An integral 

component of critical consciousness includes emancipation from the oppressive 

inequities. Through critical consciousness, student teachers can come to understand 

digital inequities and the responsibility they hold in liberating their future students from 

these inequities. For example, when student teachers consider digital equity only in terms 
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of access to resources they have positioned the problem as part of a much larger societal 

institution that they have little control in shaping (Voithofer, 2009). Rather than allowing 

student teachers to dissociate themselves from being a valuable contributor working 

toward digital equity, teacher education programs can provide opportunities to reflect 

about the role of teachers in achieving digital equity (Margolis et al., 2008; Warschauer, 

2007). Reading and reflecting on real-life examples of teachers who designed, managed, 

and implemented technology-rich curricula to empower their students (Brown et al., 

2007) can encourage and inspire student teachers for their future classrooms. 

Additionally, these examples provide evidence to the power teachers have in choosing 

when and how to use classroom technologies (Becker, 2000; Weatherly & Lipsky, 1977). 

This choice on how and when to use technologies is often influenced by their existing 

beliefs (Ertmer, 2005). Beliefs connected to issues of equity are often biased by personal 

experiences and generalizations of class, ethnicity and gender (Gorski, 2009). Therefore 

these active critical reflections not only provide a space to investigate teaching 

philosophies, but also biases and other preconceptions often rooted in the unconscious 

(Marx, 2006). By supporting active critical reflection, teacher education programs can 

develop teachers who are able to reduce the social, political, and economic influences of 

technologies in the classroom (Goode, 2011), thus acquiring a critical consciousness.  

Teacher education programs face numerous constraints similar to PK-12 teachers, 

most notably, the growing number of students per class and limited monetary and support 

resources. However, these programs have a responsibility to better prepare future 

teachers to promote digital equity. By providing student teachers with an environment for 
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the critical reflection of their conceptions and experiences, along with the modeling of 

technology integration to reduce digital inequities, teacher education programs can 

provide opportunities for CTTI. These recommendations for teacher education programs 

lay a foundation for practical CTTI in PK-12 classrooms and necessitate effort from PK-

12 school administrators.  

PK-12 School Administrators 

When student teachers complete their preparation and lead their own classrooms, 

their teaching practices are often constrained by their school’s administration. The 

manners in which classroom technologies are used, or not used, are impacted by teachers’ 

daily negotiations of their responsibilities and duties within their school setting (Selwyn, 

2011). Ball (1987) describes the process of how teachers make survivalist choices, 

“School life is dominated by what is most pressing and most immediate, priorities are 

constructed on the basis of practical necessity, of survival” (p. 20). To better support their 

teachers in creating opportunities for CTTI, it is recommended that school administrators 

promote a culture of 21st century learning and develop the respective and necessary 

individualized school technology vision.  

Promote a culture of 21st century learning. The static nature of a traditionalist, 

teacher-centric education system has created an environment at odds with a student-

centric, 21st century classroom. Carolan, Natriello, & Rennick (2003) refer to this clash as 

“the post-industrial conundrum” (p. 2), describing the conflict in the nineteenth-century 

model of schooling and the collaborative digital experiences of 21st century students. PK-

12 school administrators must understand and appreciate 21st century learning to allow 
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their teachers to shift their practice to more learner-centered activities. These school 

leaders much consider the changes in our digital society and shift their schools to better 

address those changes, as illustrated by Collins and Halverson (2009) that schools need to 

not only “rethink what is important to learn” but to also “rethink learning” (p.129). 

Helping to steer their schools toward an innovative 21st century learning culture, PK-12 

school administrators need to promote a distinct technology vision. 

Individualized school technology vision. Foremost, a school technology vision 

should be explicitly connected to a goal of technology integration within subject-content 

areas. While most schools have similar subject-content areas, school compositions vary 

tremendously. Yet, many school technology visions are borrowed between schools within 

the same city, same district, and/or same state (Selywn, 2011). These borrowed visions 

do not take into consideration the individual school, community, population, resources, or 

teachers. Using a generic school technology vision ignores the challenges and 

affordances unique to each school. These school technology visions are often intended to 

spark educational technology change, but more often are vague and provide little 

practical content for real change (Jensen & Lauritsen, 2005). Rather PK-12 school 

administrators should solicit the collaboration of teachers, students, parents, and 

community leaders to assist in the creation of an individualized school technology vision. 

Especially important to this vision, is the involvement of teachers in the decision-making 

process (Hew & Brush, 2007) as they hold the ultimate decision as to how and when 

technology will be used in their classrooms (Ertmer, 2005). These stakeholders can 

reflect on their existing school technology practices and the underlying assumptions 
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within those practices. Complete school technology visions should also address the 

sociocultural issues surrounding the use of classroom digital technologies, such as 

equality, empowerment and social justice. This type of collaborative and individualized 

school technology vision supports real opportunities for CTTI. This type of school 

technology vision moves schools closer to establishing digital equity, however, often 

overriding this vision are state and national educational policies.  

Education Policymakers 

Teacher education programs and PK-12 school administrators have much work to 

make towards enabling CTTI and reducing school digital inequities; nonetheless, too 

often their efforts are over-shadowed by their respective state and national educational 

policies. In an effort to provide sound and specific guidance towards the equitable access 

and use of classroom technologies, I recommend the improvement of access to classroom 

technology resources, the development of clear and explicit educational technology 

policy, and the decreased significance of high-stakes standards-based assessment. 

Improvement of access to classroom technology resources. While some 

research finds that access to classroom computers and high-speed Internet connectivity 

has improved (Gray et al., 2010; Snyder & Dillow, 2011), other research indicates 

persistent gaps in technological resources between low-income and high-income schools 

persist (Gorski, 2007; Margolis et al., 2008; Warschauer & Matuchniak, 2010). Middle- 

to upper-class parents use their social and financial power to improve the technological 

infrastructure at their schools, thus resulting in unequal distribution and reduced 

opportunities for digital equity (Apple, 2004; Oakes & Rogers, 2006). Many technology 
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initiatives consider only the physical acquisition of resources to low-income school, 

without consideration of the technology infrastructure, such as physical space, school 

wiring, technical support, maintenance of resources, and training (Warschauer & 

Matuchniak, 2010). I recommend that these initiatives provide comprehensive technology 

resources to these disadvantaged schools.  

To better support technology initiatives, research reports gathering data on school 

technology resources need to collect more inclusive data. This data should not be limited 

to the number of classroom computers on a school campus (Gray et al., 2010) but also 

include the capabilities of classroom computers, the year of purchase, the ease of access, 

and available software applications. In doing so, educational technology policies can 

incorporate this data in determining funding priorities and systematic strategies for 

increased digital equity.  

Development of clear and explicit educational technology policy. Much like 

the glaring similarities between school technology visions, there is also an unusual 

resemblance between state policies. In an analysis of state educational technology plans, 

Zhao and Conway (2001) reported a common vagueness, entrenched in an overly 

ideological view of educational technology. They described this view of technology as 

“deus ex machina” (p. 11), whereby a seemingly unsolvable crisis is suddenly and 

miraculously solved with the use of technology. While teachers are acknowledged as 

important contributors, these policies do not provide systematic plans for developing their 

technological progression (Zhao & Conway, 2001). Current policies describe an ideal and 

perfect state of educational technology; however they do not provide clear directions on 
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how to arrive at this utopia. Similar to school technology visions, I recommend that 

educational technology policymakers consider their specific communities within their 

respective economic, political, and cultural circumstances. With careful consideration to 

their conditions, educational policymakers can provide a thoughtful and logical 

progression toward educational technology policy, addressing the needs of 21st century 

students.  

Decreased significance of high-stakes standards-based assessment. In Zhao 

and Conway’s (2001) research of educational technology plans, the common end goal 

was focused on technology’s use to improve student test scores, rather than benefits on 

student learning. This emphasis on test scores began in the early 1950s because of post-

war tensions and a heavy industrial society concerned with educational quality and 

reform. National fears of falling academically behind other countries welcomed Ralph 

Tyler’s (1949) principles of curriculum focusing on structure and accountability 

(Marshall et al., 2007). For over half a century K-12 education has remained relatively 

unchanged, dominated by Tyler’s (1949) goals of curriculum (objectives, design, scope 

and sequence, and evaluation). This traditionalist perspective is heavily used and has led 

to our current nation of high-stake testing (Slattery, 2006).  

Consequently, the utopian use of educational technologies outlined in educational 

technology policies (Zhao & Conway, 2001) contradicts the heavily mandated practice of 

standards-based assessment (Warschauer & Matuchniak, 2010; Selywn, 2011). School 

technology use is often dominated by “reporting, measuring, monitoring, assessing, and 

accounting” (Griffith & Andre-Bechely, 2008, p. 40) rather than student teaching or 



 141 

learning. Initiatives like the No Child Left Behind Act (NCLB) created to decrease 

achievement gaps between various socioeconomic and racial groups increased schools’ 

emphasis on testing (Hess, 2003). As a result, students in low-income schools are limited 

to a test-preparation curriculum (Margolis, 2009) lacking creative 21st century skills 

(Darling-Hammond, 2007a). More recent education initiatives, such as Race to the Top, 

which links teacher pay to test results only further exacerbates an emphasis on teaching 

for the tests (Apple, 2011). Many researchers hold the high significance of high-stakes 

standards-based assessment responsible for the lack of critical and expert-thinking skills 

currently offered in PK-12 schools (Levy & Murnane, 2005; Warschauer & Matuchniak, 

2010; Apple, 2011).  

Therefore, the decreased significance of high-stakes standards-based assessment 

and the increase in performance/portfolio assessment is fundamental for creating 

opportunities for CTTI and a framework for digital equity. This shift would allow 

educators to “measure what we value” rather than the status quo of “valuing what we 

measure” (Hersh, 2006). Portfolio assessments are flexible and allow the use of current 

digital technologies to capture what students learn. Collins and Halverson (2009) suggest 

the use of “evidence-centered assessments” (p. 116), resembling authentic tasks and 

evaluated according to the respective community standards. Additionally, the rigidity of 

multiple-choice assessment most commonly presented in standards-based assessment 

cannot accurately capture the type of non-linear and media-rich learning provided by 

CTTI.  

Teacher education programs, school administrators, and education policyholders 
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hold different strengths, possess different resources, and can rally different types of 

movement for change. To a large amount, all three give a significant amount of money, 

time, and other capital to promote technology integration and reduce classroom digital 

inequities (Resta & McLaughlin, 2003). Yet these organizations continue to contradict 

each other’s progress by unclear and/or opposing objectives (Selywn, 2011). To move 

toward digital equity, Resta and McLaughlin (2003) called for a “true alignment of policy 

efforts” (p. 225), in which the various educational sectors make a deliberate attempt to 

complement other sectors’ digital equity initiatives. It is recommended that all three 

organizations; teacher education programs, school administrators, and education 

policyholders, work together to help future teachers build the capacity to create CTTI 

opportunities in their classrooms, and by doing so, reduce digital inequities.  

Recommendations for Future Research 

This research study is the first to investigate the relationship between (a) student 

teachers’ conceptions of classroom technology use and digital equity and (b) the teacher 

education programs in which they study. To fully understand these complex issues much 

more research is needed. This type of longitudinal study will identify the various 

influences on teachers’ conceptions of technology integration and digital equity, and how 

they may or may not evolve over time and with practice. Additional research should also 

consider the socio-economic demographic of student teachers and whether their 

individual digital equity conception is influenced by their respective demographic.  

Examining how student teachers consider digital equity raises the question of 

what, if anything, are teacher education programs doing to promote digital equity? 
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Massive amounts of research investigates teacher education programs and their student 

teachers’ knowledge, beliefs, attitudes, and conceptions of technology integration, but 

very little research can be found addressing how these programs address digital equity. 

To support teachers’ abilities to provide opportunities for CTTI, research focusing on the 

development of digital equity in teacher education programs is necessary.  

Lastly, much of the above research calls on previous wide-scale quantitative 

studies investigating digital equity. The two most commonly cited of these research 

studies are now over a decade old (Becker, 2000; Wenglinsky, 1998). When these two 

studies were conducted, the notion of investigating digital equity in terms of access and 

use were completely novel. Since this time, new trends may have emerged pertaining to 

access and use. Additionally, new questions designed to reveal the meaningfulness of 

classroom technology use should be included. 

Limitations and Research Rigor 

In conducting this research to understand the relationship between teacher 

education programs and their respective student teachers’ conceptions of classroom 

technology use and digital equity, limitations were encountered. These limitations and the 

processes implemented to provide rigor are addressed below.  

Participation and Sample Size 

The first limitation was in regard to the participation and sample size of 

participants. The findings and conclusions are based on the perspectives of the 

participants who consented to participate in this research. A very small percentage of 

Program A student teachers consented to participate in this research. This small sample 
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size limits the representativeness of Program A and therefore impedes generalization of 

the findings. Favorably, having a small participant pool allowed me to conduct interviews 

with all the participants consenting to the interview. These follow-up interviews provided 

depth and richness to their survey responses. Second, since I am adjunct faculty at 

Program B, this may have influenced their willingness to participate and their survey 

and/or interview responses. At the time, student teachers were invited to participate in 

this research, none were my current students, nor did I have any influence in their student 

teaching grade or their completion of the teacher certification program. 

Defining Digital Equity 

The term digital equity is still nascent and is often used interchangeably with the 

term digital divide (Gorski, 2007). Understanding how and why one considers issues of 

equity complicated can be deeply rooted in their past experiences, personal upbringing, 

and political associations (Mills, 2007; Voithofer, 2009). Having participants define such 

a complex and often personal term in an open-ended survey response is difficult. Some of 

the participants’ digital equity survey descriptions were vague and not useful for 

generalizations or categorization. Using their survey description of digital equity as a 

starting point, the follow-up interviews provided useful elaboration.  

Trustworthiness 

In order to establish and maintain trustworthiness, several measures were 

implemented to provide rigor and quality to my research. To establish the trustworthiness 

of my research findings, a sequential mixed design was applied for a complementarity 

strategy (Onwuegbuzie & Johnson, 2006). Using this approach, the interviews allowed 
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for elaboration of the survey data. Additionally, I applied negative case analysis to ensure 

verification of my findings (Padgett, 1998; Corbin & Strauss, 2007). This involves the 

reexamination of all the data collected and their position in the determined emergent 

themes. Lastly, throughout the process of data analysis I discussed my findings with my 

advisor and other graduate researchers. To mitigate potential biases, I asked peer 

researchers to assist in categorizing data into the emergent themes. In the rare instances 

where there was wide disagreement in categorization, those responses were noted and not 

included in analysis.  

Summary 

In today’s current information and digital society, possessing more than basic 

technology skills are crucial for engagement in a participatory culture (Jenkins, 2006) and 

economic success (Reich, 1991; Warschauer & Matuchniak, 2010). To achieve digital 

equity in PK-12 schools, teachers should provide all students with opportunities for 

critical transformative technology integration. To empower future teachers with the 

technological knowledge and skills necessary for CTTI, teacher education programs must 

consider promoting an awareness of digital equity, technology-rich faculty and 

cooperating teacher modeling, and active critical reflection of beliefs by student teachers 

and university faculty.  
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Appendix A: Digital Technologies Self-Efficacy Survey and Scale 

(modified from Cassidy & Eachus, 2002) 

 

This question is about digital technologies, which are electronic computers, computer 

software, hand-held computing devices, and online applications that convert, store, 

protect, process, transmit, and securely retrieve information. Below you will find a 

number of statements concerning how you might feel about digital technology. Please 

indicate the strength of your agreement/disagreement with the statements using a 4-point 

scale shown below. There are no correct responses; it is your own views that are 

important. 

 

1 2 3 4 
Strongly 
Disagree 

Somewhat 
Disagree 

Somewhat 
Agree 

Strongly 
Agree 

 

1. I find working with digital technology very easy.  

2. I am very unsure of my abilities to use digital technology. 

3. I seem to have difficulties with most of the software of online applications I 
have tried to use.  

4. Digital technology frightens me.  

5. I often have difficulties when trying to learn how to use a new software 
package or online applications.  

6. I rely heavily on instructions and manuals to help me use digital technology.  

7. Most of the software packages or online applications I have had experience 
with have been easy to me.  
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8. I am very confident in my abilities to use digital technology.  

9. I find it difficult to get digital technology to do what I want it to.  

10. At times I find working with digital technology very confusing.  

11. I find it easy to learn how to use a new software package or online application.  

12. I seem to waste a lot of time struggling with digital technology.  

13. I always seem to have problems when trying to use digital technology.  

14. Digital technology jargon baffles me.  

15. Digital technology is far too complicated for me.  

16. I consider myself a skilled digital technology user.  

17. When using digital technology I worry I might press the wrong button and 
damage it.  

 

Scoring the Computer User Self-Efficacy Scale 

Survey Items 2, 3, 4, 5, 6, 9, 10, 12, 13, 14, 15, 17 are scored in reverse. After reverse-

scoring the necessary responses, the total self-efficacy score is summed for all 17 items.  



 148 

Appendix B: Technology Beliefs Survey 

(Brinkerhoff, Ku, Glazewski, & Brush, 2001) 

 

This question is about learning technologies, which are digital technologies put to use for 

instructional and student learning purposes. Below you will find a number of statements 

concerning how you might feel about learning technology. Please indicate the strength of 

your agreement/disagreement with the statements using a 4-point scale shown below. 

There are no correct responses; it is your own views that are important. 

 

1 2 3 4 
Strongly 
Disagree 

Somewhat 
Disagree 

Somewhat 
Agree 

Strongly 
Agree 

 

1. I support the use of technology in the classroom.  

2. A variety of technologies are important for student learning.  

3. Incorporating technology into instruction helps students learn.  

4. Content knowledge should take priority over technology skills.  

5. Most students have so many other needs that technology is a low priority.  

6. Student motivation increases when technology is integrated into the 
curriculum.  

7. Teaching students how to use technology isn’t my job.  

8. There isn’t enough time to incorporate technology into the curriculum.  

9. Technology helps teachers do things with their classes that they would not be 
able to do without it.  

10. Knowledge about technology will improve my teaching.  
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11. Technology might interfere with “human” interactions between teachers and 
students.  

12. Technology facilitates the use of a wide variety of instructional strategies 
designed to maximize learning.  

 

Scoring the Technology Beliefs Survey 

Survey Items 5, 7, 8, and 11 are scored in reverse. After reverse-scoring the necessary 

responses, the total self-efficacy score is summed for all 12 items.  
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Appendix C: Technology Knowledge and Skills 

 

The next section’s questions help us understand your frequency of use of technology 

activities, your use of those activities for educational purposes, and your overall 

perception of skill with these tools.  

The technology activities have been grouped into the following four themes: 

• Communication 

• Web 

• Creation  

• Productivity 

 

Communication Technologies 

Please check the box next to the communication activities listed below that you do. 

1. Read E-mail  

2. Send E-mail  

3. Read Blog  

4. Write/Comment on Blog(s)  

5. Read Wiki  

6. Write/Edit Wiki(s)  

7. Participate in text-based instant messaging (SMS) (e.g., in ichat, aim, gmail 
chat, facebook chat)  

8. Participate in text messaging via phone  

9. Read online discussion boards/forums  
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10. Post/send messages to online discussion boards/forums  

11. Send messages to an e-mail listserv (e.g., Yahoo Groups)  

12. Participate in Online Audio/Video interactions (ichat, Skype)  

 

Web Technologies 

Please place a check in the box next to the web activities listed below that you do. 

1. Use the web from a cell/smart phone  

2. Download music, videos or podcasts  

3. Access music or videos (YouTube etc.)  

4. Use the online library web site  

5. Participate in social networking web sites (Facebook, MySpace, Bebo, 
Linkdin, etc.)  

6. Participate in online multiuser computer games (World of Warcraft, 
Everquest, Poker, etc.)  

7. Participate in online Virtual worlds (Second Life)  

8. Build and tag bookmarks socially (delcious.com, etc.)  

 

Creation Technologies 

Please place a check in the box next to the creation activities listed below that you do. 

1. Create or modify digital pictures or art (e.g., Photoshop, Illustrator, iPhoto)  

2. Create or modify digital audio (e.g., Audacity, GarageBand)  

3. Create or modify digital video (e.g., iMovie, MovieMaker)  

4. Produce podcasts  

5. Produce webcasts  
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6. Create digital photo galleries or albums (e.g., iphoto, flickr)  

7. Create or modify web pages (e.g., Dreamweaver, iweb, googlepages)  

 

Productivity Technologies 

Please place a check in the box next to the productivity activities listed below that you 

do. 

1. Word Processing (MS Word)  

2. Spreadsheets (Excel, etc.)  

3. Presentation Software (PowerPoint, Keynote, etc.)  

4. Online productivity suite (Zoho, GoogleApps)  

5. Concept Maps (Inspiration, visio, cmap)  

6. Desktop Publishing (MS Publishing, InDesign)  

For each Communication, Web, Creation, and Productivity Activity you have used (by 

noting above), tell us about your frequency of use and its use for personal or educational 

purposes. 

Please rate your approximate frequency of use for the following activities: 

 

0 1  2 3 4 
Never Monthly 

or less 
Weekly Daily Many times 

per day 
 

For each Communication Technology you use, indicate how much you use it for personal 

and educational use. Find a place that represents your use on the scale that ranges from 

all personal to all educational use and variations in between. 
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1 2 3 4 5 6 7 
All 
personal 
use 

Mostly 
personal, 
little 
educational  

More 
personal, 
some 
educational 

50% 
personal 
and 50% 
educational 

More 
educational, 
some 
personal 

Mostly 
educational, 
little 
personal 

All 
educational 
use 

 

Think about your overall skill in using the Communication Technologies you indicated 

above that you use for both personal and educational purposes. Please rate your overall 

skill level: 

1 2  3 
Beginner Intermediate Expert 
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Appendix D: Technology Support and Infrastructure 

 

Teacher Education Support 

The following statements focus on technology support you experience from your current 

teacher certification program. 

Please indicate your level of agreement with each of the following statements. 

1 2 3 4 
Strongly 
Disagree 

Somewhat 
Disagree 

Somewhat 
Agree 

Strongly 
Agree 

 

1. I have fellow student teachers who can help me when I face technological 
problems or difficulties.  

2. There are technical staff in my teacher education program who I can request 
help for technical problems or difficulties. 

3. The administration (professors, supporting teachers, Deans, etc.) in my 
teacher education program is supportive of me using technologies for 
teaching.  

 

Teacher Education Requirement 

Are there any requirements related to using technology in your teacher education 

program? Such as: a course, workshops, using specific technologies, technology-rich 

assignments/tasks.  

• Yes, please explain. (1) ____________________ 

• No (2) 

• Not Sure (3) 
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Technology Resources 

For each of the following technological software or hardware listed on the left, please 

indicate (a) the availability of the specific hardware/software in the school where you are 

currently completing your student teaching/student tutoring and (b) if available to you, 

the frequency of your use of the specific hardware/software at that school.  

 

Type of Availability 

0 1  2 

Not available Available as needed Present in the 
classroom everyday 

 

 

Frequency of use (if available) 

0 1  2  3  4 

Never Monthly 
or less 

Weekly Daily Many times 
per day 

 

1. Computers/laptops for your use  

2. Computers/laptops for PK-12 student use  

3. Computer lab  

4. Digital projector  

5. Room or devices for Web Conferencing  

6. Interactive whiteboard (e.g., SMART Board, Activeboard)  

7. Classroom Response System/Clickers  
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8. Digital Camera  

9. Digital Video Camera  

10. MP3 Player/iPod  

11. Document Camera /ELMO  

12. Handheld device (e.g., iPad, iPod, Palm OS, Windows CE, Pocket PC, 
BlackBerry)  

13. Other, please describe:  

 

Technology Support 

Please provide any examples that explain how the technological support at your student 

teaching/tutoring PK-12 school and/or teacher education program supports or inhibits 

your technology integration in classroom instruction. (open-ended response) 

 

Content-specific Technology  

<VALLT> Describe the most valuable learning technology (a learning technology you 

could not imagine teaching without) that you or your students will use in the future, if 

available? (open-ended response) 

<VALLT_WHY> In the space below, please explain why your chosen learning 

technology (listed above) is so valuable, such as its value to you and your students, how 

you or your students will use it, and what objectives it helps you reach? 
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Appendix E: Digital Equity 

 

Optimal School Characteristics 

Select the optimal characteristics of a school in which you would best thrive as a teacher. 

Check all that apply.  

 High Poverty community 

 Middle-class community 

 Affluent community  

 Suburban school 

 Rural school  

 Inner-city urban school  

 Low minority student school  

 High minority student school  

 Mixed minority-Caucasian student school  

 Public PreK-12 school  

 Private PreK-12 school  

 

Digital Equity 

In your own words describe and/or define digital equity. (open-ended response) 
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Appendix F: Interview Protocol 

 

Student Teacher Interview Protocol 

1) Technology use during student teaching 

a) What types of technologies are available to you at your student teaching site? 

i) Who owns these technologies? You, the school, your university, the kids in 
the classroom? 

b) How have you used these technologies for your student teaching? 

i) If not, why?  

c) Which technologies were most valuable to you during your student teaching?  

i) Why were these most valuable? 

ii) Describe how you used these technologies.  

d) Describe how your teacher education program influenced what technologies are 
most valuable to you and the ways in which you use these technologies. 

 

2) Technology in future classroom 

a) What types of digital technologies would be most valuable in your future 
classroom? 

i) Explain how you would be using these technologies in your classroom.  

b) What do you think will most impact your future use of technology in the 
classroom? 

 

3) Digital Equity 

a) In the survey you completed, you described digital equity as “_______” (taken 
from completed survey). Since completing the survey and most of your student 
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teaching, would to like to add or change anything about your earlier description of 
digital equity? 

b) What factors do you think influenced your description of digital equity? 

c) Describe how the poverty-status of your future students impacts how you plan to 
use digital technologies in the classroom.  

d) Do you have any questions of me about digital equity? 
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Appendix G: Research Matrix 

 

Copyright, Joan E. Hughes, 2009; joanh@mail.utexas.edu. This work is licensed under 
the Creative Commons Attribution-Noncommercial-Share Alike 3.0 United States 
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-
sa/3.0/us/  
 

Research 
Question 

Data 
Sources 

Data Sources Analysis 
Required 

What will this allow me to 
say? 

RQ1: How do student teachers’ notions of technology integration vary based on 
their teacher education program? 

Survey scales 
Attitude: 
-Digital 
Technology Self-
Efficacy 

-Attitude Toward 
Learning 
Technologies 
 

SPSS-
Frequencies/
Average  

Descriptive 
Analysis 

ANOVA 

Student teachers enrolled at 
program A had the highest 
(m=x) digital technology self-
efficacy score, in comparison 
to program B (m=x). 

RQ1-
SubQ1: 
 

What are 
the 
technology-
related 
knowledge, 
skills, and 
attitudes of 
student 
teachers? 

Survey 

Technology 
Skills: 

Communication 
Web  

Productivity  
Creation 

SPSS-
Frequencies/
Average  
Descriptive 
Analysis 
ANOVA 

Student teachers enrolled at 
program B scored highest in 
the their (m=x) productivity 
technology skill level. In 
contrast, student teachers at 
program A scored highest in 
their (m=x) web technology 
skill level.  
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Research 
Question 

Data 
Sources 

Data Sources Analysis 
Required 

What will this allow me to 
say? 

RQ1: How do student teachers’ notions of technology integration vary based on 
their teacher education program? 

Survey TE Support: 

Teacher education 
technology 
support 
TE Require: 
Teacher education 
technology 
requirements 
Tech Res: 
Technology 
resources 
available at 
student teaching 
site 
Tech Supp: 
Description of 
how teacher 
education 
program hinder or 
supports 
technology use 

SPSS-
Frequencies/
Average  

Descriptive 
Analysis 

ANOVA 
with Chi-
square tests 
to determine 
relationships 

Student teachers who reported 
having a strong level of 
technology support from their 
teacher program where X 
times more likely to have a 
high (m=X) attitude toward 
learning technologies score. 

RQ1-
SubQ2: 
 

In what 
ways has 
their 
teacher 
education 
program 
influenced 
their use of 
digital 
technologie
s for 
teaching 
and 
learning? 

Inter-
view 

Technology use 
during student 
teaching 
-1A, 1B, 1C, 1D 

Qualitative 
– grounded 
theory 

Student teachers using more 
digital technologies for 
teaching and learning did so 
because they felt their teacher 
education had adequately 
prepared them to use digital 
technologies in the classroom. 
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Research 
Question 

Data 
Sources 

Data Sources Analysis 
Required 

What will this allow me to 
say? 

RQ1: How do student teachers’ notions of technology integration vary based on 
their teacher education program? 

RQ1-
SubQ3: 
 

In what 
ways do 
they 
describe 
themselves 
and their 
future 
students 
using 
digital 
technologie
s for 
teaching 
and 
learning? 

Intervie
w 

Technology in 
future classroom 
-2A, 2B  

Qualitative 
– grounded 
theory  

Student teachers at program B 
describe using technologies 
for innovation and creation 
rather than student teachers 
at program A that describe 
mostly using technologies for 
repetition and drill. 

RQ1-
SubQ4: 
 

What 
digital 
technologie
s do student 
teachers 
consider 
most 
valuable for 
their future 
classrooms? 

Survey VALLT &  

VALLT_Why: 
Most valuable 
technologies in 
future classroom 
and why. 

SPSS-  

Descriptive 
Analysis 

Over 70% of student teachers 
mentioned productivity 
technologies as the most 
valuable technology in their 
future classrooms. 
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Research 
Question 

Data 
Sources 

Data Sources Analysis 
Required 

What will this allow me to 
say? 

RQ2: What are student teachers’ conceptions of digital equity? 

Survey DigEq – 
description of 
digital equity 

Qualitative 
– grounded 
theory 

The majority (8 of 10) of 
program A student teachers 
responded that they did not 
know, whereas most (9 of 10) 
program B student teachers 
responded with a response. 

Of the responses of program 
B student teachers 4 
responses were linked to 
general access, 4 to 
technology skills, and 1 to 
geographical access. 

RQ2-
SubQ1: 

 
How do 
student 
teachers 
describe 
digital 
equity? 

Inter-
view 

Digital Equity 
-3A 

 

Qualitative 
– grounded 
theory 

After completing more of their 
student teaching requirement, 
student teachers added 
technological support (n=x) 
to their description of digital 
equity. 

RQ2-
SubQ2: 

 
What, if 
any, factors 
have 
influenced 
their 
notion(s) of 
digital 
equity? 

Inter-
view 

Digital Equity 
-3B 

Qualitative 
– grounded 
theory 

The three most common 
influences on notions of 
digital equity were childhood 
SES (n=X), teacher education 
program (n=X), and personal 
philosophy (n=X). 



 164 

 

Research 
Question 

Data 
Sources 

Data Sources Analysis 
Required 

What will this allow me to 
say? 

RQ2: How do student teachers’ notions of technology integration vary based on 
their teacher education program? 

Survey Future schoptimal 
characteristics of 
future school 

SPSS-  

Descriptive 
Analysis 

 

Students whose optimal future 
school characteristics were 
low SES/high minority, 
reported an average tech skill 
level of X and a digital 
efficacy score of X. In 
contrast, students whose 
optimal future school 
characteristics were high 
SES/low minority, reported an 
average tech skill level of X 
and a digital efficacy score of 
X. 

RQ2-
SubQ3: 
 

In what 
ways do 
they 
describe 
digital 
equity 
impacting 
the use of 
technology 
in their 
future 
classrooms? 

Inter-
view 

Technology in 
future classroom 

-2B 
Digital Equity 

-3B 

Qualitative 
– grounded 
theory 

The three most common 
responses of impacts on future 
classroom technology use 
were a) availability of 
technology (n=x), b) SES of 
student population (n=x), and 
personal technology skill level 
(n=x). 
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