The Extent to Which Technology Is Being Used Equitably and Effectively in All 

ELA Middle-School and High-School Classes

Brian Cibelli

AED 663: Research in the Teaching of English

Dr. Mary Lynch Kennedy

Spring 2009

Abstract

This study reviews research on technology integration within English middle and high school classrooms in an attempt to answer the question: What evidence do quantitative and qualitative studies provide about the extent to which technology is being used equitably and effectively in low resource as well as high resource ELA middle-school and high-school classrooms? Several studies are referenced throughout; however, four key studies conducted in the last eight years serve as the main basis for answering the above question.

Introduction

Why should we care about whether or not technology is being used equitably and effectively in English classrooms? For starters, if we truly believe that every student deserves an equal opportunity to succeed within our education system (a system designed for that very purpose), something as powerful and divisive as technology must be assessed in terms of its either promoting or hampering equal opportunity. The unfortunate nature of our education system is that students from poorer backgrounds are usually those who suffer the inequities due to such tangibles as funding and teacher quality. We've also dumped a ton of money into trying to bridge a perceived “digital divide” that, if we let widen, would completely undermine poorer students' opportunities. Our investment in education as a country deserves and should require technology that is being used to foster a generation completely literate in 21st century skills, in large part through our English classrooms. 

I will begin this review by describing the 21st century information and digital literacies that have been deemed essential to students' future success. I will then describe the digital divide and provide copious background statistics and examples while illustrating the three levels of the divide and what has been done to bridge them. Next, I will lay out four studies that pertain directly to English use of technology and, lastly, I will conclude this review by making connections between the four studies and the background I have provided on the digital divide and 21st century literacy skills in an attempt to answer whether or not technology is being used equitably and effectively in English classrooms. While this review focuses on the digital divide in the United States, it does exist elsewhere and is the subject of research in countries such as Taiwan (Tien & Fu, 2008), Greece (Eteokleous, 2008; Aslanidou & Menexes, 2008), and the Netherlands (Kuhlemeier & Hemker, 2007) among others.

Methods

I searched for articles and studies using the Cortland Memorial Library databases and print holdings, focusing on the ERIC and Education Research Complete online databases. I also utilized a free trial offer from Sage. Upon reading many of the studies I found through the database searches, I examined their reference lists and found several additional articles and performed simple google searches to find them with near perfect success.

21st Century Literacies

One of the main jobs of an English teacher is to promote and develop literacy in his or her students. Literacy, however, is no longer limited to representing the three “R”s (reading, writing and arithmetic), although those are and will remain fundamental to every citizen's ability to acquire and retain employment (Murray, 2008; Partnership for 21st Century Skills, 2007). Literacy is a rapidly changing construct that is continually morphing to include digital and information literacies (Coiro, Knobel, Lankshear & Leu, 2008; O'Brien & Scharber, 2008). Digital literacies, as defined by O'Brien and Scharber, are “socially situated practices supported by skills, strategies, and stances that enable the representation and understanding of ideas using a range of modalities enabled by digital tools” (p. 67). This definition implies that digital literacy is socially constructed; that it is constructed differently depending on the socio-economic status (SES) of the school. The drill and practice routines with technology, employed more prevalently in low SES schools than in high SES schools, only address the skills to use digital tools. On the other hand, the creative, problem-solving activities involving higher-order thinking found more often in higher SES schools foster higher-order critical thinking skills, while simultaneously developing basic skills with digital tools. In other words, if you take stock in the O'Brien and Scharber definition of digital literacies, the higher-order activities that foster higher-order thinking do a much better job of helping students to become digitally literate and thus, they are what English teachers should shift their focus toward employing. The revised 2007 National Educational Technology Standards for Students (NETS) reflect this change in focus from merely preparing students to be proficient with digital tools to using technology to place emphasis on “creativity, innovation, and critical thinking” (Smolin & Lawless, 2007). 

In 2007, the American Association of School Librarians (AASL) revised its “Standards for the 21st-Century Learner” to be based on nine common beliefs including four that refer to technology and critical thinking: 

· Inquiry provides a framework for literacy. 

· Technology skills are crucial for future employment needs.

· The definition of information literacy has become more complex as resources and technologies have changed.

· The continuing expansion of information demands that all individuals acquire the thinking skills that will enable them to learn on their own (Murray, 2008). 

Information literacy is a rapidly changing construct that is inextricably intertwined with digital literacy. To further illustrate this point, the NETS Project asserts: 

To live, learn and work successfully in an increasingly complex and information-rich society, 
students must be able to use technology effectively. Within an effective educational setting, 
technology can enable students to become: Capable information users; Information seekers, 
analyzers, and evaluators; Problem solvers and decision makers; Creative and effective users of 
productivity tools; Communicators, collaborators, publishers, and producers; Informed, 
responsible, and contributing citizens. (Murray, 2008)

In non-school settings, today's students are “equally at ease handling multiple instant messaging conversations as they are downloading ringtones to their Razrs and forwarding viral videos” (Vie, 2008). Nonetheless, even the most affluent students, who are afforded the opportunity to master technology on their own, lack certain critical technology literacy skills. It is the English teacher's responsibility to capitalize on the fact that students are comfortable using technology as he or she teaches them how to use digital tools in the classroom. 

The Digital Divide

Since the term “digital divide” was first coined in the mid-1990s, it has undergone significant alterations. Yet, at its core, it still refers to the absence of equity both in access to and in opportunities to learn how to use information and communication technologies (International ICT Literacy Panel, 2002; Gewertz, 2007). Within the United States, the digital divide has largely been viewed as a technology gap between more affluent families or the “information haves,” and poor and minority families or the “information have-nots.” Today, this binary definition of the digital divide, which is mainly concerned with disparities in hardware and physical access within schools, is insufficient. It represents only one of three levels of the digital divide that are being discussed in the research literature. At its most basic level, the hardware, software, and Internet access support for technology are examined. The second level examines the use of technology by teachers and students, and the third level examines the empowerment of students (Hohlfeld, 2008). For the purposes of providing a thorough and organized introduction to the digital divide, I will follow this three level approach. 

The First Level : Hardware/Software and Access




In providing a framework for their study on the digital divide in Florida schools, Hohlfeld, Ritzhaupt, Barron, and Kemker present a model that outlines the three levels. The first level is the technological infrastructure or “the equitable access to hardware, software, the Internet, and technology support within schools” (Hohlfeld, p. 1650). 
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By 2002 over 99% of U.S. schools owned computers and were wired to the Internet (NCES, 2003). Anderson and Becker (2001) found that schools with the most Title I-eligible students (corresponds with eligibility of students for free or reduced lunch) differed very little from higher income schools in terms of basic hardware and software. Expenditures beyond basic hardware and software, however, showed that higher income schools spent 155% more on hardware, 14% more on software, and 413% more on support than low income schools per student (Anderson & Becker, 2001). The overall ratio of students to computer was 12.1:1 in 1998 in all public schools (Parsad & Jones, 2005). According to the National Center for Education Statistics (NCES), by 2002 the student to computer ratio in high poverty schools was 5.5:1 compared to 4.6:1 in more affluent schools. Although this statistic represents a fairly significant gap, it still showed that computer access improved. The overall ratio dropped to 4.4:1 in 2003 and dropped again to 3.8:1 by 2005, but the disparity between high poverty and affluent schools persisted (Wells & Lewis, 2006).

Favorable percentages showing access are meaningless if teachers and students are not provided with adequate means to actually use the technology within their schools. Although it has been indicated that having computers distributed in classrooms is most beneficial and convenient, they are often centralized in computer labs to which students do not have direct access (Ringstaff & Kelley, 2002). In a 2003 study on access, Norris, Sullivan, Poirot, and Soloway found 39% of U.S. teachers reported no scheduled laboratory access, and 29% reported lab access of only one day per week. Norris et al. define a “technology rich” school environment as one having more than 10 computers per classroom or regular laboratory access more than twice a week. They found that only 21% of the approximately 4000 K-12 teachers that participated in their study work in such an environment. Twenty-nine percent work in a “technology poor” environment in which they have no more than one classroom computer and no scheduled laboratory access. Norris et al.'s study reinforced Becker's findings about equitable access to computers. Becker (2000) found that schools with a majority of low-income students were usually one to two years behind schools with a majority of middle-income students, and three to four years behind schools with a majority of high-income students. More recently, DeBell and Chapman (2006) found that 80% of students from families with incomes less than $20,000 used computers at school as opposed to 86% of students from families with incomes more than $75,000. The disparities in school are only exacerbated by larger disparities in home computer ownership and use.

As DeBell and Chapman (2006) point out, in 2003, 37% of those same families with incomes below $20,000 had computers at home as opposed to 88% of families with incomes above $75,000. In comparing these statistics to the aforementioned statistics about school access to technology taken from DeBell and Chapman, it becomes clear just how important computer access in school is for students with low-income backgrounds. It also becomes clear that public schools can and must be the bridges to overcome the divide between the rich and poor. Regarding the Internet, 66% of high SES students and 19% of low SES students access it at home (DeBell & Chapman, 2006). Concerning racial lines, in 2002, 79.7% of white children and 79.4% of Asian-American children used the Internet at home and at school as opposed to just 52.3% of African-American children and 47.8% of Latin-Americans children (NTIA, 2002). What is the fallout from such disparities? Levin and Arafeh (2002) report that teachers are often reluctant to assign homework assignments involving the Internet because it is unfair to students without home access. A consequence is curtailed computer/Internet-based activities. Most teachers have roughly 40 minutes a day to work with students and are likely to spend much of that time preparing them for large-scale assessments. There is little time for activities related to technology. Computer/Internet-based homework assignments would further enhance ICT and critical thinking skills.

The Second & The Third Levels: Technology Use/Integration Toward Empowerment

The second level of the digital divide, as Hohlfeld et al. define it, “addresses how frequently students and teachers use technology within the classroom and the purposes for which the technology is being used” (p. 1650). The third level of the digital divide is based on the idea that the “key to bridge the digital divide is not access to or utilization of high-tech information devices or facilities but whether the user knows how to use them [ICT] for the betterment of their quality of life” or, in other words, whether the student uses technology as a means of empowerment (Kim & Kim, p. 85). While Hohlfeld et al. separate the second and third levels, for the purposes of this review article I will merge them. The only logical way to measure level three is through examination of classroom utilization of technology and the extent to which it promotes empowering practices. In other words, level three can be achieved only if teachers are using computers to promote critical, higher-order thinking skills.

Summarizing previous research, Mark Warschauer, Michele Knobel and Leeann Stone (2003) quote a review article in Education Week (Dividing Lines, 2001) on the subject of the modern state of the digital divide:

Inequities in the availability of computer technology and Internet access still exist. But rather than one single, gaping divide, what the nation’s schools are grappling with is more a set of divides, cutting in different directions like the tributaries of a river. And, increasingly, those inequalities involve not so much access to computers, but the way computers are used to educate children. (p. 10)

As far back as 1999, Schiff and Solman reported that California's Digital High School Grants Program (DHSGP), a program that allocated $1 billion in grant money to California public schools with the goals of providing all high schools students with basic computer skills and improving student achievement, did not provide enough support for the proper integration of the technology into California teacher's classrooms and curricula. This is problematic because, as Warschauer (2003) points out, by simply providing physical access to technology and not addressing how computers are used, programs like DHSGP might actually enhance inequality between high and low SES schools. In fact, Schofield and Davidson (2004) found that access to the Internet is often provided as a privilege or reward to the highest achieving students as opposed to being properly integrated and offered to all students as a part of the curriculum. What's the bottom line? Larry Cuban put it best back in 2001: “To date, however, it has been far easier to install computers than to make them relevant to students' needs or to help teachers and students use them in empowering ways” (O'Brian & Scharber, p. 67). The physical presence of computers does not, on its own, ensure integration of technology and empower students. The following question arises then: Are there differences between high and low SES schools in terms of technology usage and do these differences serve to promote inequity?

The overwhelming answer to the above question, using studies from around the turn of the century, is yes; there were stark differences in technology use between high and low SES schools and they most certainly served to promote inequity. On the one hand, students in high SES schools used technology more often for creative and experimental activities requiring critical, higher-order thinking whereas students in low SES schools used technology more often for basic academic skills through drill and practice activities (Wenglinsky, 1998; Brown et al., 2001; Natriello, 2001; Clark & Gorski, 2001). In terms of percentages, Smerdon, Cronen, Lanahan, Anderson, Iannotti, and Angeles (2000) found that students in low SES schools used computers for drill and practice 35% of the time, compared with students in high SES schools who used computers for drill and practice 26% of the time. These studies are aging quickly, yet they remain relevant because schools are still struggling mightily to empower students through the integration of technology. The point to emphasize here is when a student receives instruction via drill and practice software, the computer is in control of the student's learning, whereas when a student uses technology for problem-solving, higher-order thinking activities the computer is a tool he or she can control for the purpose of enhancing his or her learning (Brown et al. (2001); Morse, 2004). In other words, the student becomes empowered by the use of technology rather than being controlled by it. This is in line with Belland’s (2009) definition of effective technology integration: “the sustainable and persistent change in the social system of K-12 schools caused by the adoption of technology to help students construct knowledge” (p. 354). Helping students construct knowledge is what we as teachers should be striving to accomplish. 

The Issue at Hand

Many of the studies cited above were conducted around the turn of the century, just when scholars were beginning to question the depth of the so-called digital divide and, as a result, are broad in focus, failing to examine English classrooms specifically. The purpose of this review article is to examine four separate studies conducted between 2001 and 2008 in an effort to ascertain more timely evidence that technology is being used equitably and effectively in middle-high school English classrooms according to socio-economic status. If pertinent, I will include information that highlights inequality based on the equitable access to hardware, software, the Internet, and technology support within schools; however, my main focus is on the differences between high and low SES schools with respects to the use of technology and empowerment in English classrooms. 

The Studies


Henry Jay Becker's (2001) “How Are Teachers Using Computers in Instruction,” the oldest of the studies I will be reviewing provides the most information regarding the use of technology in the English classroom. Concerning frequency of use, Becker found that among secondary subject teachers, English teachers reported the highest rate (24%). This is supported by Benner, Shapley, Heikes, and Pieper (2002) who also found that students use technology more in English classrooms than in any other core content area. Additionally, in an interesting finding, English teachers along with math and social studies teachers from the lowest SES schools were more likely to report having their students use computers frequently than teachers at any other SES level. At face value, this finding appears to be encouraging. Becker also found that frequent computer use in English correlated with high achieving classes as well as with particularly low achieving classes in low SES schools. This unexpected finding led him to move beyond examining frequency of use to contemplate how computers were being used. Becker hypothesized that high achieving students were being provided opportunities with computers in preparation for college while low achieving classes in low SES schools were focusing on routine computer skills for students from poorer families. He found that English teachers of higher-than-average students in achievement have them do much more word processing during class time than do teachers of lower-ability students. Becker interpreted this as a result of teachers of advanced classes being focused on improving students' writing and articulation of ideas, while teachers of less advanced classes being focused on improving students' writing mechanics. 

A study that sought to understand the disparity between teachers was conducted by Mark Warschauer, Michele Knobel, & Leeann Stone (2004). They sought to compare the availability of, access to, and the use of technology between high and low SES schools in California. A striking finding regarding potential for quality integration of technology was that nearly five times as many teachers in the low SES schools lacked full teaching credentials compared with teachers in the high SES schools. This directly may explain the disparity in technology use between teachers in high and low SES schools because teachers with higher levels of education are more likely to have been exposed to classes or theories promoting proper technology use or just technology use in general. Belland (2009), in a study on the transfer of teacher education programs promoting technology integration, concluded:

By lengthening preservice teachers’ exposure to messages about educational technology and 
technology integration through modeling of effective technology integration throughout teacher 
education programs, and by providing opportunities for practical experiences in technology 
integration through problem-based collaborations with local teachers on technology integration 
projects, preservice teachers’ dispositions to integrate technology may be changed. Moving 
beyond the study of barriers may provide the knowledge necessary to allow technology 
integration to be achieved. (Belland)

If low SES schools have teachers who are not fully credentialed, then low SES schools have a reduced chance of proper and effective integration of technology when compared to high SES schools that have more fully credentialed teachers.


Warschauer et al. found that in English classes, students in both high and low SES schools used computers to make PowerPoint presentations and to type written assignments. However, they also found that students in high SES schools used computers to conduct research and to plan, edit, and analyze essays. This study had a broad scope and though I have chosen to select only two findings for this review article, it is important to know that the majority of its findings support much of what was discussed in the “Digital Divide” section above. 

While there are definite differences between high and low SES schools in terms of their teachers’ level of education, the availability of good quality computers also plays a major role. In “Redefining the Digital Divide: Beyond Access to Computers and the Internet” (2007), a study conducted in California, James R. Valadez & Richard Duran selected five low-resource schools, along with one high-resource school as a contrasting point of reference, to complete a questionnaire about computer use. Findings related to the equitable access to hardware, software, the Internet, and technology support within schools showed that the teachers in the high-resource school had more computers available for instruction, more computers connected to the Internet, and newer computers overall in comparison to the five low-resource schools. Regarding computer use, modest findings indicated that teachers in the high-resource school were more likely to use technology in ways that encouraged creative and critical thinking in their students. Unfortunately, none of the research was broken down by subject area. However, these findings provide evidence that some of the inequities described around the turn of the century are still manifesting themselves. 

A very large study in Florida, around the same time as Valdez and Duran’s study, was conducted over the course of four school years, from  2003-2004 to 2006-2007, by Tina Hohlfeld, Albert Ritzhaupt, Ann Barron, & Kate Kemker's (2008). Holfeld et al. included a very large sample, including all public, elementary, middle, and high schools from 67 of Florida's school districts. An important finding that relates directly to English classrooms is that there appeared to be significant differences in access to production software—such as word processing, spreadsheet, presentation, database, video editing, web page authoring, and concept mapping software—between high and low SES schools at all levels. As Hohlfeld et al. go on to point out, these production tools are closely associated with the skills and standards outlined by organizations such as ISTE, NETS and AASL and, therefore, most likely, students in the high SES schools were being better prepared to face the challenges of the 21st century than students in the low SES schools. Addressing the use of production software, Hohlfeld et al. indicate that in the 2006-2007 school year, students in high SES schools used such programs significantly more than students in low SES schools. 

A summary of the findings of these four studies and the methods they used can be found in Appendix A. 

Discussion/Conclusions

An unfortunate feature of this review article is the lack of studies devoted specifically to examining inequities in technology use in English classrooms. Despite this limitation, many conclusions can be drawn, albeit without overwhelmingly solid support. I will tackle this discussion by first examining equitable access to hardware, software, the Internet, and technology support within schools, and then looking at equitable use of computers for student empowerment. I will summarize the findings of these four research studies and discuss how these findings relate to the copious background information I have provided. In terms of this review's limitations, most of the percentages referenced within the studies I examined were ascertained by the researchers through teacher surveys. Teacher surveys are not always reliable because teachers might not always be truthful in their responses. In relation to the research within this review, teachers might be misleading in an effort to make themselves appear to be using technology in ways they really do not. Therefore, if anything, the percentages within this review are inflated.

In discussing the equitable access to hardware, software, the Internet, and technology support within schools, Valadez and Duran found that teachers in the high-resource school they studied had newer and higher numbers of computers and more computers connected to the Internet than teachers in the five low-resource schools. This was a small-scale study conducted in California, yet it shows that the physical presence of computers is much more complex than simply indicating how many computers are in a classroom. The quality of those computers and the quality of the software are just as important and it is clear there is a gap between high and low SES schools in these terms. 

Jumping off from there, to access to technology, it is easy to see a gap between high and low SES schools in the same findings from Valadez and Duran. These findings indicate that the equitable access to hardware, software, the Internet, and technology support within schools has, in general, been overcome. However, if students in high SES schools have newer computers, we can generally conclude that the software on those computers is superior to those found on older computers in low SES classrooms. This conclusion is supported by Hohlfeld et al.'s finding that there is a significant gap between high and low SES schools in access to production software. These findings clearly show why studies have gone beyond simply examining inequalities in physical presence, and it prompts me to recommend that we alter the baseline level of the digital divide as it is currently defined and perceived. The first level, hardware, software, and Internet access and support, should include quality access to quality computers and software in classrooms. We are setting our sights too low if we are patting ourselves on the back for putting computers of any kind into English classrooms. Equitable access to quality computers and software should be the new base level. 

Moving onto the second level of the digital divide, the equitable and effective use of technology, the research points to some encouraging findings regarding English classrooms. In comparison with teachers of other subjects, English teachers have been more progressive in including computers in their curricula than other subject areas, as evidenced by Becker's study. In terms of computer use, Hohlfeld et al.'s finding that students from high SES schools used production software far more than students from low SES schools, Valadez and Duran’s modest finding that high-resource schools are more likely to use technology in ways that encourage creative and critical thinking, and Warschauer et al.'s finding that students in high SES schools used computers to conduct research and to plan, edit, and analyze essays, all lend credence to the idea that the same, stark differences in computer use between high and low SES schools that were highly visible at the turn of the century still exist today. 

The question then becomes: what are the implications for empowering students through technology? Although there is some evidence that English teachers appear to be more progressive than teachers in most other subject areas, not all middle and high school English teachers are equitably and effectively integrating technology in their classrooms. A great divide still exists between high and low SES schools, a divide that is far more difficult to understand and measure than the binary definition of differences in hardware and physical access that researchers have traditionally attributed to it. In the end, student empowerment rests with teachers and, as Belland (2009) explains, “the final barrier to successful technology integration is teacher beliefs about the role of technology in education and their ability to integrate it successfully” (p. 354). If teachers have a positive perception of technology and the impact it can have on their classroom, and are confident in their ability to integrate it, integration will occur (Belland, 2009). Thus, teacher readiness fostered by education must be improved if successful integration is to occur.  English teachers are directly concerned with literacy in all its forms, and by not promoting critical, higher-order skills, whether it be because of a lack of resources, access, or knowledge on how to properly integrate technology, they are failing to fully foster those skills their students will need in the 21st century. 

Further Research

Technology use in English classrooms is an essential front on which researchers should and must focus their attention. The studies covered in this review are broad in scope and attempt to include multiple disciplines which might water down the overall findings. Studies focused specifically on English will provide the education community with a far clearer perspective on how effectively we are preparing students for literacy in the 21st century. 

Also, it is time to stop conducting research on students' mere physical access to any computer and instead focus on their physical access to quality computers and software. Technology evolves quickly and in order to keep up with it, researchers must update what the basic necessity for successful integration of technology is. 

Based on the framework Hohlfeld et al. provided in their study (see p. 5), I am providing a framework for future studies based on the research I have compiled and analyzed:

[image: image2.emf]
This framework focuses on the three levels of the digital divide as presented by Hohlfeld et al., but provides subheadings to account for the complex nature of this discussion. The dashed line separating the “Quality of Use by Classrooms” and the “Empowered Students” levels represents the fact that the empowerment of students is not and cannot be viewed as a separate entity from how computers are being used in an English classroom. It is the goal teachers should be striving for, which is why it remains at the pinnacle of the triangle, but it cannot be addressed independently, but rather through the effective use of computers.

The vertical lines indicate specific subject areas that future studies need to focus on. Even if a study is large in scope, such as Hohlfeld et al.'s, there is no reason the data cannot be separated by subject area as Becker did. If studies operate within such a framework, educators will better understand the differences in the effective utilization of technology between high and low SES schools. That is the first step toward addressing the issue effectively.
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Appendix A

	Study
	Method
	Findings

	Becker (2001)
	-Teachers provided information principally

about their teaching philosophy and actual teaching practices in one specific class, their access to and use of computers as a classroom teaching resource and in also in their own professional work, other aspects of their work environment, their outside professional activities, and their personal background.

-More than one-half of the 1,616 schools sampled for the study (56%) were a

stratified national probability sample of elementary (299 schools), middle (253), and high schools (346), including 83 private and parochial schools. The remaining samples of schools are referred to as "purposive samples"- two basic types of schools: "High-end Technology" schools are schools with substantial amounts of computer technology per capita and "Reform Program" schools were long-term (3 year+) participants in one of 54 different programs of major school or instructional reform.

-Across the three samples, 1,215 of the 1,616 schools selected for participation agreed to participate in the study (75%). Response rates of individually selected teachers, principals, and technology coordinators averaged about 70%. Altogether, responses were obtained from 4,083 teachers of grade 4 and higher, in 1,150 schools, as well as 845 technology coordinators and 867 school principals.


	-Among secondary academic subject teachers, the highest rate of frequent use was

reported by English teachers (24%).

-We found that secondary academic

subject teachers who have 5 to 8 computers in their classroom are twice as likely to give

students frequent computer experience during class than teachers of the same subjects

with 1-4 classroom computers but whose classes use computers in a shared lab with at

least 15 computers present (62% vs. 32%)

-In particular, among elementary teachers and secondary English teachers, those who say they are able to produce slide shows using presentation software are among the most active computer-assigning teachers in their subject.

-In the absence of beliefs that poorer and less

successful students can be given challenging tasks and a high degree of independence,

teachers are apt to use computers with lower performing classes as a means of practicing

lower-level skills and as a means of social control.

-Interestingly, math, social studies, and English teachers at schools in the bottom SES quartile are more likely to report having their students use computers frequently than at any other SES level.

-For English and social studies, there are indications that high frequency computer use

occurs in two contrasting settings--one advantaged and/or advanced in school

achievement and one disadvantaged and not so advanced.

-In English, frequent computer use seems affected both by the presence of high achieving students and in low SES schools, particularly in low achieving classes in low SES schools.

-Thus, in these subjects, there may be quite different purposes served by computers--one

focused on routine skills mastery or providing opportunities to children from poorer families; the other on providing opportunities to the highest achieving students, particularly those who are close to being ready for college.

-Games for practicing skills are used much more by teachers of low-ability classes in all

subjects than they are used by those who teach high-ability classes. The differences are

strongest for social studies and English teachers.

-In contrast,

English teachers differentially use word processing according to their judgments of the ability level of their students: English teachers of students felt to be higher-than-average in ability and achievement have students do word processing during class time much more than do English teachers of lower-ability students.

-That is, English teachers of more advanced classes focus on helping students improve their ability to articulate ideas in writing while English teachers of less advanced classes work on improving students’ knowledge of language arts mechanics.

-Teachers at schools in the bottom SES

quartile are much more likely to select remediation and simple reinforcement of skills than are teachers in other schools, and they are somewhat less likely to have other kinds of objectives.

-Overall, it is clear that teachers with the most constructivist teaching philosophies are

stronger users of computers: They use computers more frequently, they use them in more challenging ways, they use them more themselves, and they have greater technical

expertise.

	Warschaueret al. (2004)
	- Teachers from the main California subject areas of science, mathematics, language arts, and social studies were chosen as target participants. A total of 64 teachers participated in the study, with a minimum of 4 (i.e., at least 1 from each of these four subject areas) from each of the eight schools.

 - The high-SES and low-SES schools in the study had, on average, relatively comparable numbers of computers and of Internet-connected computers per student
	- In language arts, students in both low-SES and high-SES schools used computers to make Microsoft PowerPoint presentations and to write essays. However, students in the high-SES schools also used computers to plan, edit, and analyze essays and to conduct research on the Internet.\

 - In summary, subject area differences included greater amounts of research and analysis in mathematics and language arts by students in the high-SES schools

 - Teachers in all the participating schools, and especially in the low-SES schools where student test scores are lower, told us that they feel a great deal of pressure to focus instruction on covering standard curriculum material and raising test scores.

 - Differential home computer access In the three high-SES schools in our study, an average of 99% of the students we surveyed had home access to computers, with 97% having access to the Internet as well.

 - In the low-SES schools, an average of 84% of the students we surveyed had home computer access and 72% had home Internet access.

 - The low-SES schools in our study had an average of about 30% English language learners, or roughly three times the percentage in the high-SES schools, and many classes in the low-SES schools included students of mixed English language ability.

 - At the same time, we found no evidence to suggest that technology is serving to overcome or minimize educational inequities within or across the eight schools we examined. Rather, the evidence suggests the opposite: that the introduction of information and communication technologies in the eight schools serves to amplify existing forms of inequality.

 - Becker’s (2000) finding that high-SES students with computers use them more for school assignments is likely explained in part by the fact that teachers in high-SES schools may be more willing to assign computer-based homework to their students, confident that they have home computers. This same phenomenon can help to explain Attewell and Battle’s (1999) finding that high-SES students benefit more academically from having home computers than do low-SES students.

 - A more important concept for us, highlighted by this study, is that of the social embeddedness of technology. This concept suggests that technology does not exist outside of a social structure, exerting an independent force on it, but rather that the technological and social realms are highly intertwined and continuously cocreate each other in myriad ways (Warschauer, 2003).

 - Nearly five times as many teachers in the low-SES schools in our study lacked full credentials as compared with the high-SES schools.

 - Greater numbers of students in the low-SES schools in our study were assessed as being below grade-level in English and mathematics in comparison with students in the high-SES schools we studied.

	Valadez and Duran (2007)
	-In 1999 State U. formed a partnership with five area high schools.

-Each of the five partner high schools, which we designated low-resource schools, shared similar characteristics2. 

-All were located within 80 miles of the State U. 

Classified by the California Department of Education (CDE) as “low performing schools.”

-This designation was based on the schools’ low API3 rankings that ranged from 2 to 4.

-Extremely low college-going rates, disciplinary problems, high truancy, and low teacher morale (Casas & Fenstermacher, 2000).

-Low-income southern California neighborhoods with median family incomes ranging from $37,000 to $39,000 (U.S. Census Bureau, n.d.).

-We selected an additional school (S6) to provide a contrasting reference point for the five partner high schools.

a high resource school, was also located within 80 miles of State U

-API score of 10 (the highest possible) and was located in an upper middle class (median family income =  $77,000) southern California neighborhood.

-52 question questionnaire 

-We queried teachers about their (1) access to C&I; (2) frequency of use of computers in school and at home; (3) degree of training and professional development to support classroom use of C&I; and (4) how computers influence teacher conceptions of their role in the classroom.

-We distributed the questionnaire to the teachers at the six schools.

-Teachers who taught courses in the State U.’s “a-g categories” that determine eligibility for admission to the university. Includes English.

-We sent 398 questionnaires to the teachers who met these criteria at the six schools. We received 285 usable questionnaires for a return rate of 72%.
	-S6 teachers indicated they had more computers available for instruction, more computers connected to the Internet, newer computers, and more computers connected to local area networks (LANs) than any of the five low-resource schools. Further analysis shows that there were no significant differences in physical access among the low-resource schools.

-The findings support a relationship between frequent use of inschool computers and the availability of computers in teachers’ classrooms.

-Table 5 shows that there were significant mean differences between S6 and the five low resources schools, adding support to the findings of previous researchers (Bruce, 1999; Healy, 1998; Natriello, 2001; Warschauer, 2003a; 2003b; 2003c) who claim that high resource schools use C&I to support higher order activities, while low-resource schools use C&I for much simpler activities such as drill and practice routines.

-We found that S6 teachers engaged more frequently in professional type behavior than teachers from four of the five low resource schools

· Conclusions

-We showed that S6, a high resource school, had more computers per classroom, more connections to the Internet, and more access to local area networks than any of the low-resource schools.

-S6 had more teachers using C&I to support instructional activities. In addition to more frequent use, we presented modest findings that S6 teachers were more likely to engage in C&I practices that encouraged creative and critical thinking in their students.

-S6 teachers consulted more frequently with on-line colleagues regarding instructional issues than their lower resource counterparts.

-High resource teachers are more likely than low resource teachers to be exposed to opportunities leading to the skill development and knowledge acquisition through the construction of social networks.

	Hohlfeld et al. (2008)
	-Spanned four school years, from 2003–2004 to 2006–2007

-The sample included all public elementary, middle, and high schools (N = 2345) from Florida’s 67 school districts that participated in the Florida Innovates survey

-Response rate on the survey was very high – 97% in 2003– 2004; 96% in 2004–2005; 97% in 2006–2007; and 96% in 2006–2007.

-At each school level, the top 30% of schools with the largest proportion of economically disadvantaged students was classified low SES; the bottom 30% of schools with the smallest number of economically disadvantaged students was classified high SES.
	-This research provides evidence of significant differences in equity for the accessibility to production software packages installed on student computers within K-12 schools at all levels.

-These productivity tools are also closely aligned with the skills and knowledge deemed necessary to develop the next generation of students (National Educational Technology Standards) to be effective knowledge workers (ITSE, 2007). This is an indication that the students in the most economically prosperous schools may be better prepared for the challenges of the 21st century.

-High SES schools had significantly greater percentages of teachers using software for both delivery of instruction and administrative purposes in nearly every year and school level under investigation. supporting research results reported by Ronnkvist et al. (2000) and Wenglinsky (1998, 2005).

-Consistent with the research of Adelman et al. (2002), Becker (2001), Wayne et al. (2002), and Wenglinsky(1998, 2005), in the 2006–2007 school year, students in low SES elementary and middle schools appear to use content delivery software significantly more often than their high SES counterparts. Conversely, in the 2006–2007 school year, students in high SES schools, at every level, appear to be using production software significantly more frequently than in low SES schools.
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