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Abstract

The Native American population in South Dakota accounts for more than 8 percent of the state-wide population as per the 2000 U. S. Census.  The primary purpose of this study was to survey a segment of this population base, and identify the percentage of South Dakota’s Native Americans that do not own computers, or have access to the Internet and subsequently are classified as being affected by the digital divide.  
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CHAPTER 1.  INTRODUCTION

The Internet is a worldwide network of computers that allows individuals and business users around the world to share information and other resources and to conduct business transactions. No one organization owns or controls the Internet; it is a phenomenon that has changed nearly every aspect of life (Shelly, Cashman, Napier, Judd, & Kaufmann, 2004).
“Western society has a love affair with technology.  The process is a two-edged sword and is often carried along in a kind of runaway feedback loop bringing tangible short-run benefits at the expense of long-term problems” (Morgan, 1989, p. 245).  Howland (1998) provides examples of technological advances that have assisted society, as follows:

The printing press, steam engine, Winchester repeating rifle, automobile, and cable television are all technological advancements, which commentators claimed would revolutionize society and dramatically alter the direction of civilization.  The most recent technological development which has received similar adulation is known by a variety of labels including ‘Cyberspace’, ‘the Information Superhighway’, or simply ‘the Net’. (p. 287) 

Technological advancements have made significant gains in assisting schools and other public agencies with their goal of providing computer and internet access to all, including the minorities and the poor (Roach, 2003a).  Even with these advancements, according to Tefft (2002), “this Internet age has done little to narrow the gap between the rich and the poor, the haves and the have-nots; in fact these technologies could create new inequalities and reinforce the dominance of race and elitism” (p. 479).  Norris Dickard, the Director of Public Policy for the Benton Foundation (2002), issued a policy brief regarding the funding of the digital divide, the brief included the following points: The U.S. Government has steadily increased funding to bridge the digital divide; the increased investments by industry and government working together have created jobs and expanded educational opportunities; and the Information Age has replaced the Industrial Age as the driving force to the U.S. economy.  Those people who continue to be hampered by lack of access to the Internet are at a disadvantage regarding jobs as well as educational opportunities (Dickard, 2002).
“Educational challenges for the Information Age are compounded by issues of access, culture, and knowledge; these issues add to the gap between the haves and the have-nots, which create a digital divide” (Lindsay & Poindexter, 2003, p. 113).  The challenges are grounded in technological advances, as technology has facilitated many social and economic advances (Howland, 1998).
Koss (2001) referred to the digital divide as “the gap between individuals, households, businesses, and geographic areas at different socio-economic levels and their opportunities to access information and communication technologies” (p. 77).  The term “digital divide” entered the American lexicon in the mid-1990’s to refer to unequal access to information technology (Light, 2001).  The unequal access to technology comes from many facets.  According to Vigna, Fairchild, Bearnes, and Sherry (2003), it comes from the aging of the rural population; it comes from the fact that the U.S. population has become more ethnically diverse; and it comes from the fact that web-based content on the Internet continues to be directed to white America, not addressing the interests of minorities.

This study is intended to apply the knowledge base of previous studies regarding the digital divide in order to provide an analysis of the Native American population in one state and to demonstrate the effects of the digital divide on the Native American population of South Dakota.
Background of the Study

Access to technology is a threat to the continuation and proliferation of the digital divide.  Low income and ethnically diverse families and their children have less access to a range of resources in society, and one such resource is access to the Internet (Natriello, 2001). Lack of access was pointed out by Roach (2003b) when he stated, “while public schools have made significant gains in providing computers and access to the Internet, minority and poor students lack the access outside of regular school hours” (p. 50).
The National Center for Education Statistics, the primary federal entity collecting and analyzing data that are related to education in the United States, and the National Telecommunications and Information Administration of the U.S. Department of Commerce have done extensive studies regarding the digital divide in America.  In all cases, due to the insignificance of the population base, the Native American has been omitted from the statistical representation of the population that is affected by the digital divide.  This study will gather data on this segment of South Dakota’s population base and report findings subsequent to the data collection. 

Statement of the Problem
American Indians on reservations encounter the digital divide, the chasm that discourages people of minority and low-income households from accessing technology tools, related learning opportunities, and high-quality online content. Available literature regarding the digital divide has described existing and likely scenarios ranging from other ethnic groups in the United States to racial groups in other countries, but American Indians are considered a statistically insignificant population and, consequently, are excluded by the federal government in digital divide research (DeBell & Chapman, 2003).

Purpose of the Study

The Native American population in South Dakota accounts for more than 8 percent of the state-wide population as per the 2000 U. S. Census.  The primary purpose of this study was to survey this study population to identify the percentage of South Dakota Native Americans who do not own computers or have access to the Internet, and who, subsequently, are classified as being affected by the digital divide.

The data collected in this study was then analyzed to identify demographic characteristics indicated by the study population in their survey responses which supported or rejected the hypotheses of the study.  Furthermore, the analysis of data should indicate that the characteristics of all Americans more often affected by the digital divide are abundant on the Native American reservations of South Dakota.  These characteristics include but are not limited to: age, gender, family household type, low income, rural residential settings, and lack of utility services including affordable access to technology (DeBell & Chapman, 2003).

After the analysis phase of the study, the data was then compared with the sample of the U.S. population that took part in the study of 2001 titled, Computer and Internet Use by Children and Adolescents in 2001.  This study was conducted under the auspices of the National Center for Education Statistics, a branch of the U.S. Department of Education.  The rationale for collecting and analyzing data of this type is discussed in the subsection of the study that follows.

Rationale

The rationale for research comes from the fact that according to Sanoff (2001), “as computers and the Internet have become part of the fabric of daily life, those on the wrong side of the divide are at a growing disadvantage in everything from pursuing higher education to getting a new job” (p. 16).  The identification of demographic characteristics (DeBell & Chapman, 2003) among the Native American population of this study being affected by the digital divide demonstrates the application of this rationale. In addition, A Nation Online: How Americans Are Expanding Their Use of the Internet was released by the National Telecommunications and Information Administration of the Bush Administration and it excluded data relating to Native Americans and in doing so failed to provide a current measurement of technology deployment among Native Americans (Twist, 2004).
Over four decades have passed since socialist and political author Edward Michael Harrington suggested that if there was advancement in technology without social advancement for all of the populace, then an accompanying increase in misery and poverty would also be present (Dorrien, 1997).  Harrington delivered to the forefront of American politics the concept of the poor being invisible to middle-class America.  The reason for the invisibility of the poor, according to Harrington, was the fact that the poor were located in two geographical settings: the isolation of the rural population and the over-crowded population of the urban inner cities (Dorrien, 1997).


Native Americans in South Dakota do, for the most part, live in the isolation of over 5 million acres of reservation land.  The Native American population has gone unnoticed in the attempts to narrow the digital divide within their culture (First & Hart, 2002). The infrastructure in many poor and minority homes does not exist for accessing the Internet, regardless of whether the computer exists.  Many households are without cable television or telephone, the two most common mediums for providing Internet access. Lack of access affects the ability of “children to improve their learning with educational software, of adults to acquire valuable technology skills, and of families to benefit from online connections to important health and civic information” (Laudon & Tarver, 2004, p. 556).

First and Hart (2002) stated that due to a small sample size, resulting data on Native Americans was not reported by the Commerce Department.  Statistics secured elsewhere on Native American access to the Internet have painted a dismal picture. 

Native American access to the Internet is exacerbated by poor telephone access.  According to the Federal Communications Commission, 94 percent of United States homes have telephone access, while less than 50 percent of Native American homes on tribal lands have telephone access (First & Hart, 2002, p. 386).

The study is a preliminary investigation into the digital divide among Native Americans in South Dakota; the study brings to light the depth of the digital divide and its influence on the reservations in South Dakota and to provide baseline data from which additional research could be conducted at a later date.  The data created during this study can be utilized to assist in the quantitative measurement of the effectiveness of programs and projects implemented to decrease the digital divide among Native American groups.  

Research conducted by the State of South Dakota Bureau of Information and Telecommunications (2004) demonstrated a lack of technology access and affirmed the position of First & Hart (2002).  The majority of Native American reservation lands are located in the western half of South Dakota, an area with a demonstrated lack of services.  Figure 1 depicts the present availability of Internet Service Providers (ISP) in South Dakota.  

Figure 1:

Broadband Consumer Internet Access in South Dakota 
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Note. From South Dakota Bureau of Information and Telecommunications web site: 

Research Questions

As stated in the Statement of the Problem subsection, the Native American population accounts for more than 8 percent of the total population of South Dakota.  The study examined this population and answered a series of research questions in which the rationale for the study was tested. 

The research questions posed are as follows: 

1. What data are available that demonstrates that a digital divide does exist among Native Americans in South Dakota?

2. How does the digital divide among the Native American population surveyed in this study compare with the statistical representations of the population surveyed by the National Center for Education Statistics in 2001?

3. In terms of economic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent economic factor relative to their lack of ownership or access to technology?

4. In terms of demographic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent demographic factor relative to their lack of ownership or access to technology? 
5. Findings in a previously completed study demonstrated a relationship between the head of household makeup of the family and the tendency of the family to be without a computer and access to the Internet.  Based on current research, does the research support the findings regarding this demographic characteristic?

To further explain the research conducted and the alignment of specific demographic and research variables, the following statements regarding each of the research questions of this study are presented:
Question 1:  What data are available that demonstrates that a digital divide does exist among Native Americans in South Dakota?
The U.S. Census Bureau (2001) has referred to the Native American minority as insignificant due to its small population base; there has not been a great deal of research conducted within this population to ascertain if a digital divide exists.  Given the absence of research, this study presents data that will determine if a digital divide is present within the selected population base.

Question 2: How does the digital divide among the Native American population surveyed in this study compare with the statistical representations of the population surveyed by the National Center for Education Statistics in 2001?

The survey instrument used to collect data for this study was created by DeBell & Chapman for the National Center for Education Statistics- and was first used in 2001.  Statistical representations led DeBell & Chapman to conclude the following:

1. There is a digital divide;

2. Urbanicity, or lack thereof, is a factor in the digital divide.

Data collected will be compared with the results of the 2001 study to determine if the conclusions of DeBell & Chapman are consistent with this study.

Question 3: In terms of economic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent economic factor relative to their lack of ownership or access to technology?

Among the rationale for conducting this study is the concept that a greater percentage of minority and low-income citizens do not own a computer, nor are they connected to the Internet, simply due to income limitations.  In addition to the income level of the participants, the two most used infrastructure mediums for the delivery of Internet, telephone service and cable television service, were examined.  The comparison of responses by the participants regarding the question of why participants do not have a computer or the Internet were documented in order to determine if economic conditions beyond income are reflected in the study.

Question 4: In terms of demographic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent demographic factor relative to their lack of ownership or access to technology? 

Certain demographic characteristics have been identified by previously completed research.  Roach (2003a), Natriello (2001), Attewell (2001), First & Hart (2002) and DeBell & Chapman (2003) have all made reference to the following demographic characteristics of people who are recognized as being subject to the digital divide:

1. Race

2. Age

3. Gender

Data collected will be compared with the findings of previous studies relative to the relationship between demographic characteristics and the digital divide.

Question 5: Findings in a previously completed study demonstrated a relationship between the head of household makeup of the family and the tendency of the family to be without a computer and access to the Internet.  Based on current research, does the research support the findings regarding this demographic characteristic?

DeBell & Chapman (2003) stated that “consistent with the findings of previous research (U.S. Department of Commerce, 2002), two-parent households are more likely to use the computer and the Internet than those from single-parent households” (p .6).  In addition, DeBell & Chapman pointed out that a single-female parent household is more prone to not having a computer and access to the Internet than households with a single-male parent. Data was collected to ascertain the agreement or disagreement of these findings within the population of the study based on household types. 

Hypotheses

A hypothesis is a theory-based prediction about the phenomena observed during the study.  This study created three such predictions to be tested, and the researcher either retained or rejected the hypotheses based on the set of data collected and analyzed. Creswell (1994) defined a hypothesis as follows: “specific restatements of the purpose of the study” (p. 72).  

Hypothesis 1 examined the extent that the digital divide is present in the homes of the participants.  Hypothesis 2 examined whether head of household classifications contribute to the level of the digital divide.  Hypothesis 3 analyzed the digital divide in the study population based on responses to survey questions regarding economic factors of family income and the lack of infrastructure transporting telephone and cable television.

From a null hypotheses standpoint, the hypotheses include the following:


H01: The Native American population studied does not have a higher percentage of their population without computers and access to the Internet when compared with the study population of the National Center for Educational Statistics in 2001 (DeBell & Chapman, 2003).


H02: There is no statistically significant difference between head of household types and the digital divide within the study population.


H03: The factor of family income is the economic indicator most often cited by the population of this study relative to the lack of computer ownership and access to the Internet in the household.

To assist with the retaining or rejecting of the stated hypotheses, a mapping technique was employed that aligns the respective survey questions to the research questions and also to the hypotheses that the researcher has created.  The mapping design is exhibited in Table 1.

Table 1

Mapping Survey Questions to Research Questions and to Hypotheses

	Survey Questions
	Research Questions
	Hypotheses

	1, 5, 6, 7, 8, 9, 10, 11, 12, 21, 24, 25, 26, 27
	1, 2, 4
	H01

	3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 20, 24, 25, 27
	5
	H02

	1, 13, 14, 16, 17, 18, 19,21, 22, 23
	3
	H03


Significance of the Study

The significance of this study rests in the fact that as a whole, the Native American population in the United States is statistically insignificant in the eyes of the U.S. Census Bureau (U.S. Census Bureau, 2001).  To South Dakota residents, however, this is not the case.  The Native American is the second largest population base in the state, and this study is a representative view of the portion of the Native American population who reside on reservation land.  At issue here is the fact that continued research and studies of this segment of the U.S. population have not been completed due to their statistical insignificance (.9 percent) of the total U.S. population as estimated in the 2000 Census (U.S. Census Bureau, 2001).  Due to a lack of completed research, it is apparent that a knowledge base of research for the Native American population is not available and not warranted at this time.

This study will create baseline data for future studies and will also give further testing to a survey instrument for collecting demographic and economic data.  The study can be replicated and is scalable due to the flexibility of the online survey format.

The infrastructure that has created the World Wide Web and the technology known as the Internet is reportedly lacking on Native American reservation lands (First & Hart, 2002).  Based on the data collected and represented in this study, the research will either retain or reject this position as a major reason why the participants of this study do not own computers and have access to the Internet.

This study can be utilized in future economic development projects on or near Native American reservations by providing a basis from which to draw conclusions on the percentage of the population that would be apt to purchase and utilize such ISP services in order to take advantage of Internet technologies.  “Technology today has the potential to eliminate reservation isolation, which in the past has been a major barrier to economic development” (Davis & Trebian, 2001, p. 42).

The selection of students, who were attending a college, to participate in this study tests the premise that technological advancements have made significant gains in assisting schools with their goal of providing computer and internet access (Roach, 2003a).  Statistics from the South Dakota Board of Regents (BOR) office has recognized importance of colleges to this segment of the Native American population.  The BOR reported that the Native American population as a percentage of total headcount at the six regental universities in South Dakota account for 571 of the 30,237 students, only 1.9 percent (South Dakota Board of Regents, 2004).
Technology and the use of technology have spawned a number of terms that have specific meaning within its lexicon.  The act of defining specific terms is done so as to alleviate confusion with regard to the intended meaning of certain terms and phrases.  This study has brought forward terminology that is addressed in the following section of this study.

Definition of Terms

The following terms have been and will continue to be used throughout this study.  The definitions are being offered so as to minimize the chance for confusion relative to these terms. 
Digital Divide: “The gap between individuals, households, businesses and geographic areas at different socio-economic levels, and their opportunities to access information and communication technologies” (Koss, 2001, p. 77).

Internet:  The physical presence of computers and networking, more specifically, a worldwide network of computers that allows individuals and business users around the world to share information and other resources and to conduct business transactions (Shelly, et al., 2004).
Terms that are specific to the research methodology utilized in this study are defined in Chapter 3.  The assumptions and limitations of the study are addressed in the following section.  These parameters set the boundaries from which the study was conducted.

Assumptions and Limitations

This research topic was selected to fill the void regarding digital divide awareness among Native Americans in South Dakota.  A great deal of research has been conducted relative to other minorities in the United States, but the Native American population has gone unstudied due to the small nation-wide population base.  It is possible that the statistical representation of the Native Americans unfavorably affected by the physical properties of the Internet and access to the Internet may exist, but references to such data were not detected in peer-reviewed journals during the literature review.

The following assumptions are referenced and directed to this study:

(1) Based on the review of available literature it is apparent that the Naïve American population has not been properly represented in previous research studies regarding the digital divide.

(2) It is assumed that a population of Native Americans was available to be surveyed on a South Dakota college campus and that the population had the freedom to choose whether or not to participate in this study.   

(3) The confidentiality of all participants was maintained.

(4) It is assumed that the study is relevant to the overall body of knowledge regarding the digital divide. 

(5) It is assumed that all policies regarding Human Subjects were adhered to at all times, and that all approvals were acquired prior to the study commencing.

(6) Comparative secondary data retrieved from the National Center for Education Statistics is slightly dated, but is deemed appropriate given the fact that the same data collection device was used.

An important aspect of the study is the indication of limitations to the statistical representation of the data collected and reported.  McMillan (1992) referred to limitations as “factors or variables that need to be considered in their use” (p. 238).  The following limitations are referenced and directed to this research:

(1) The research study was conducted at only one college, and thusly, does not demonstrate the measurement of the digital divide on all Native American reservations in South Dakota.  The study was deemed repeatable on reservations as well as other educational institutions.  No adverse affects to the validity of the research are inferred.  Given the location of the study, the best available approximation to the truth was maintained. 

(2) All of the student population identified demographically as Native American on the college campus received a written request to participate in this study.  This eliminated the participation of non-Native American students.

(3) Sampling of the study population was not conducted, as the survey was available to students who accepted the request to participate on the specific date of administration.  Participation in this study was entirely on a volunteer basis; if the student did not participate on the day the survey was available, they were not be included in the results.  To this end, the study is absent of sampling errors to consider when examining the statistical representation of the findings of the research.  In effect the lack of sampling and sampling errors could be construed as strengthening the study, but is deemed important to note as a limitation.

(4) No generalization of the study was conducted.  The study was conducted as one group of participants with one subsequent set of data.  Generalization can only be conducted when comparisons are conducted with like populations containing similar characteristics and multiple sets of data (McMillan, 1992).

(5) No claims are being made as to the population validity.  McMillan (1992) defined population validity as “the subjects of a study having certain characteristics in common, such as age, race, ability, and socioeconomic status” (p. 238).  The only common characteristics shared by the respondents were the facts that they were Native Americans and were attending the same college.

(6) Data was collected in order to populate specific variables; no efforts were made to control the environment in which the survey was administered.  All participants were given two items: an Internet-ready computer and a Uniform Resource Locator (URL).

Nature of the Study

This study was designed to collect data from the participants in order to measure the digital divide among the selected population.  Data from this population base has not been measured in past national surveys due to the insignificance of the Native American population.  The percentage of Native Americans as a total of U.S. population has not allowed for recognition of the actual lack of technology available to this population base.  

The methodology was quantitative, and the survey measured computer ownership and access to the Internet in an attempt to demonstrate the percentage of the target population that has become a growing part of the ubiquitous nature of the technology offered by the Internet.  In addition to the statistical representations made relative to the measurement of the above, the variable of head of household type was also introduced into the research.  The concept of finding a correlation between head of household types and computer ownership and access to the Internet allowed for the recognition of another demographic characteristic that is affected by the digital divide, and also allowed for a targeted population from which to search for solutions.

The survey instrument was secured from the National Center for Education Statistics (NCES) by way of personal email contact with the two researchers that authored the studies for NCES, Matthew DeBell and Chris Chapman.  This instrument was used on two occasions by NCES, in 2001 for the report titled Computer and Internet Use by Children and Adolescents in 2001, (DeBell & Chapman, 2003), and also in late 2003 for a yet-to-be-released study relative to school enrollment / computer use supplemented by DeBell and Chapman.  

This study compares and contrasts current research findings with the 2001 report published by NCES.  The instrument was chosen for this research based on the fact that it has been used, statistical work has been performed, its findings have been published, and it provided a great deal of secondary data that this current research could utilize in the statement of research findings.  Upon researching available instruments for use in this study, the DeBell and Chapman survey was determined to be the best available survey from which the approximation of a truthful conclusion could be judged.  To this end, DeBell and Chapman issued the following statement relative to the validity of their work:

NCES activities are designed to address high priority education data needs; provide consistent, reliable, complete, and accurate indicators of education status and trends; and report timely, useful, and high quality data to the U.D. Department of Education, the Congress, the states, other education policymakers, practitioners, data users, and the general public (p. i).

The original survey was administered through a telephone process by which a random sampling of Americans was chosen to participate.  Since the current research targeted only Native Americans, the random sampling through the original telephone process was eliminated and replaced with the targeted data collection on a college campus.  The original survey included questions regarding both home and school use of computers.  This current research targeted just the home use of computers.  The reason for the omission of the questions related to computer use in the school is based on a key research finding of DeBell and Chapman (2003) which was that the home is the most common location for Internet access.  In addition, Attewell (2001) reported that ninety-five percent of all public schools have access to the Internet.   For these reasons, the survey was modified by deleting all questions relative to computer use in the academic environment.

The elimination of questions regarding computer use and Internet access at school did narrow the focus of this study on the digital divide among Native Americans in South Dakota. The validity of the study based on these deletions is deemed to be in tact due to the fact that the research variables used by DeBell and Chapman (2003) are all present in their original format.  Computer ownership and Internet access at home and at school are not variables in this study.   
Rather than utilizing the telephone to complete the survey, the survey was transferred to the Internet and administered to the students of the college via online means.  By transferring this survey into the online environment, the data was then captured by a database at the time of a participant’s submission and was stored in a secure environment on the servers at Dakota State University of Madison, South Dakota.

Bias by a researcher in quantitative research cannot be eliminated entirely, but such bias can be minimized.  Gall, Gall, and Borg (2003) refer to such bias as experimenter bias, and define it as “a researcher’s expectations about the outcomes of their experiments that are unintentionally transmitted to participants so that their subsequent behavior is affected (p. 379-380).  In order to create a study that was as void as possible of researcher bias, this study employed multiple people while collecting the data.  These people included the Native American Advisor at the college where the students attended as well as an undergraduate research assistant and a member of the dissertation committee.

Chapter 1 has introduced the digital divide as the problem that will be researched.  A brief background of relevant studies was conducted, and the statement of the problem was introduced. In addition, this chapter has discussed the research questions and hypotheses that the study will accept or reject; it has discussed the rationale, listed assumptions and limitations of the study, and examined the nature of the study. 

Organization of the Remainder of the Study

The remainder of this research project is described and documented in the four remaining chapters.  Chapter 2 is a review of literature related to the digital divide and to Native American issues.  Chapter 3 outlines the quantitative methodology used for this research study.  Chapter 4 in its entirety presents the findings of the research, and Chapter 5 completes this study by revealing conclusions, recommendations, and observations relative to additional research warranted in this subject matter. 

CHAPTER 2.  LITERATURE REVIEW

The purpose of this quantitative study was to explore the digital divide among the Native American population in South Dakota as defined by Koss (2001) and as presented in chapter 1.  The literature review consisted of six sections:  (a) a discussion of the history of the digital divide among Native Americans, followed by (b) a discussion on multiple theories regarding the implications of the digital divide in the United States; (c)  a discussion on past investigations of the digital divide completed by public and private organizations; (d) a discussion on the statistical representation of the demographics of the population affected by the digital divide, with (e) a specific discussion addressing the demographics of the Native Americans in South Dakota, and finally (f) a discussion on possible solutions for the digital divide. 

From a statistical standpoint, the magnitude of the fact, according to the Computer Industry Almanac (Population, 2004), is that over 945 million people world-wide use the Internet, and that of the 290 million residents in the United States, almost 186 million, or 65 percent of Americans, are Internet users. Literature abounds regarding this faction of the population.  Likewise, of the 104 million U.S. citizens who are not on the Internet, or for conversation sake, those dwelling in the digital divide in the United States, much has been written regarding the plight of the poor and certain minorities.  The rationale for research comes from the fact that according to Sanoff (2001), “As computers and the Internet have become part of the fabric of daily life, those on the wrong side of the divide are at a growing disadvantage in everything from pursuing higher education to getting a new job” (p. 16).

Chatterji (2000), Light (2001), and Reindl (2002) all agree that the economic and social stock of higher education in the United States has risen substantially in the past two decades. The rapid advancement of information and communication technologies has fueled the movement from an industrial economy to an economy based on information.  Reindl (2002), however, does cast a shadow of doubt regarding future prospects of higher education due to the challenges and disparities among various populations relative to their access to these information and communication technologies.  Delving deeper into this divide of haves vs. have-nots, Light (2001) made mention of the fact that technology has never entered U.S. society equitably.  Disparities in access to innovations have always been prevalent, whether it was electricity, telephones, television, or the automobile.  Chatterji (2000) did not categorize information and communication technologies as a utility that must be made available to all, such as the aforementioned electricity and telephone, but rather perceived this technology as the catalyst of change by which people will be brought together in order to solve on-going social ills.

The impact of technology-driven deprivation in American Indian nations is an active debate; many American Indians on reservations live without electricity, indoor plumbing, telephone service, sewer systems, and roads.  Along with these obstacles, Indians on reservations also encounter the digital divide, the chasm that discourages people of minority and low-income households from accessing technology tools, related learning opportunities, and high-quality online content.  Although digital divide literature has described existing and likely scenarios ranging from other ethnic groups in the United States to racial groups in other countries, the American Indians are considered a statistically insignificant population and, consequently, are excluded by the federal government in digital divide research (DeBell & Chapman, 2003).  This segment of our U.S. population, according to the 2000 U.S. Census, makes up less than 1 percent of the 290 million inhabitants of this country.  At the same time, the population of the American Indian makes up more than 8 percent of the population of South Dakota.  This statistical representation suggests that an anomaly exists and that research into this anomaly is warranted.

The digital divide is a reality; continued lack of access to the Internet will deepen the divide.  This sentiment was presented by Koss (2001) as follows: “Without the collaboration of governments, international organizations, social movements and the private sector, the Internet is as likely to deepen the gulf between rich and poor as to bridge it” (p. 75).

Literature selected for inclusion in this study was written in the past ten years.  Articles are not intended to be given the same treatment, but are intended to be used as a tool for more fully developing the planned research of this study.

Historical Overview

In 1994, Native Americans from across the United States gathered in Denver, Colorado, to hold the first tribal communications forum.  The forum was entitled, Americans for Indian Opportunity, 1994.  The president and founder of this group, LaDonna Harris, noted the following situations that existed at that time:

(a) Indian America is a very special situation and should be treated very differently from other ethnic communities.

(b) Tribal governments and Tribal peoples are totally excluded from current Information Highways, and

(c) Indians active in information technology development are not given the opportunity to participate in national planning for telecommunications. (as cited in Baldwin, 1995, p. 151)

The rationale for this research had been developed by way of an inquisitive view of what the decade that had passed, since this original forum, had delivered to the Native American population relative to access to the Internet by the Native American population.  While the Baldwin (1995) research was conducted from a historical and sociological point of view, the research conducted as part of this study will be quantitative in nature.

Very little data is available regarding the impact of the digital divide relative to the Native American.  Lindsay & Poindexter (2003) have commented on the belief and reality that a digital divide exists among African Americans and other people of color compared to the majority of Americans, but does not specifically mention evidence related specifically to the Native American.  Roach (2003) and Mark (2003) reported on a Department of Education survey that 58 percent of White students use home computers for completing home assignments as opposed to 28 percent for Blacks and 27 percent for Hispanics, but nothing is reported for the Native American student. Mark (2003, ¶ 6) further stated that “racial and ethnic differences in the use of computers seems largely to be a function of home access, as the ratio of students to computers in public schools has improved from 12 to 1 in 1998 to 4.8 to 1 in 2002.”


Stowers (2003) researched the theory regarding the social differences that become apparent due to the digital divide.  She stated that “resources are commonly assumed to be the most important” (p. 245), meaning the capacity based on income, occupation, and education necessary to avoid the digital divide.  Stowers also pointed out that the digital divide was a “multidimensional phenomenon tapping many social cleavages” (p. 245).


Considering the social and/or cultural differences between White America and the America of the Native Americans, Roach (2003a) wrote that just bringing technology to underrepresented groups will have a positive impact on a limited scale, but in order to make the cultural change sustainable, the technology needs to be integrated into the people’s lives.  Baldwin (1995) remarked that in order to integrate technology into the lives of the Native Americans, we must understand that “the people of the Americas had developed several systems of communication” (p. 137).  In the history of the United States, and their interaction with the Native American, it can be proven that tribes have, in fact, resisted the technologies.  “But, using the images of Indian hostility to technology is in fact a political myth.  The political myth in this case is that the Indian will not change due to their native culture” (Baldwin, 1995, p. 140).  


One time U.S. Senator from South Dakota, Tom Daschle, delivered a speech to a convention of Native American leaders in 2000.  He spoke to the issues that many Native Americans hold sacred when he stated:

Back in 1973, one of the first things I read to try to better understand what was happening in Indian Country was the 1969 Kennedy Report on Indian education.  It said the cold hard statistics demonstrate that the First American has become the Last American in terms of opportunity for employment, education, a decent income, and the chance for a full and rewarding life…  If America is ever going to fulfill its obligations to Indian people, it said, we must begin by recognizing that cultural differences do not mean cultural inferiority.  We must create schools that give Indian children the skills and knowledge they need to prosper in this new economy and at the same time preserve Indian history, culture, language, and traditions. (Daschle, 2000, ¶ 21 & ¶23) 

Baldwin (1995) agreed with the Daschle (2000) speech relative to the preservation of culture, due to the fact that as the Native American has migrated more and more to the technology provided by computers and the Internet, there has been no advocacy for preserving the Indian history, culture, language, and traditions.  A factor that points toward a cultural difference between Whites and Native American computer use is that the Native American is more often accessing the Internet outside the home.  The National Telecommunications and Information Administration (1999b) reported that race or ethnic origin is a likely factor in this form of Internet access due to assumed cultural bias on the part of information readily available on the Internet.

Overall, the facts as illustrated by the racial distribution from the 2000 Census in the state of South Dakota are the statistical rationale for completion of the intended research.  As reported on South Dakota’s website from South Dakota Governor’s Office of Economic Development (2001), the Black population accounts for 0.6 percent of the State’s population, the Hispanic population accounts for 1.4 percent of the population base, but the American Indian holds 8.3 percent.  These statistics demonstrate the anomaly of South Dakota’s population distribution.  There are more than nine times the numbers of American Indians in South Dakota per capita than in the demographic makeup of the United States. The American Indian population is second only to the White’s 88.7 percent of the population in South Dakota. The statistical representations reported by the Governor’s Office of Economic Development are shown in Table 2.

Table 2
Racial Distribution 2000 – South Dakota 

________________________________________________________________________

Race                                        Population                              Percentage

________________________________________________________________________

White                                       669,404                                 88.7%

American Indian                        62,283                                   8.3%

Asian                                           4,378                                    0.6%

Black                                           4,685                                    0.6%

Hispanic                                    10,903                                    1.4%

________________________________________________________________________


Table 3 demonstrates that a population that is statistically irrelevant in the eyes of the U.S. Census is not irrelevant in the eyes of South Dakotans. More statistical representation of data supporting the research will be available in later sections of this chapter.  
Theory of Digital Divide

Multiple theories exist regarding the social and political implications of the digital divide in the United States.  Lenhart et al., (2003), First and Hart (2002), and DeBell and Chapman (2003), writing for the National Center for Educational Statistics of the U.S. Department of Education, all agree that the most at-risk portion of the U.S. population are the elderly, the poor, the disabled, the minorities, and those Americans living in the rural areas of the nation.  Theoretical differences abound and are discussed as follows.

First and Hart (2002) referenced the digital divide as the new measure separating the “haves” from the “have-nots.”  Writing in the Journal of Law and Education, Patricia First, a professor specializing in Education Law at the University of Arizona, and Yolanda Hart, from the University of Dayton, argued that providing access to the Internet is a civil rights issue and is technically a form of discrimination due to the ubiquitous nature of the technology.  Furthermore, First and Hart (2002) are convinced that this discrimination is covered under such laws as the Americans with Disabilities Act, the Fourteenth Amendment, and the 1964 Civil Rights Act, A telltale statistic that points toward discrimination is the 18 percent gap between Whites and minorities relating to computer ownership, and First & Hart (2002) are quoted as follows regarding Native American issues:    

Because of small sample size, data on Native Americans was not reported by the Commerce Department.  Statistics secured elsewhere on Native American access to the Internet paint a dismal picture.  Native American access to the Internet is exacerbated by poor telephone access.  According to the Federal Communications Commission, 94 percent of United States homes have telephone access, while less than 50 percent of Native American homes on tribal lands have telephone access. (p. 386)

First and Hart (2002) questioned the regulation of the Internet.  Given the way in which the Internet was developed, and how it is used, the authors theorized that the impact of the digital divide on the education of racial and ethnic minority students does in some way violate multiple public doctrines. They recommended that government regulation is the approach that should be taken to eliminate the digital divide.

The Internet is a utility, regulated by government entities for the good of all, so that all people, regardless of their demographic makeup, have equal access to this information and communication technology.

The literature of Lenhart  et al. (2003) was published by the Pew Internet and American Life Project of Washington, D.C.  Findings of this study demonstrated that the 42 percent of Americans who are reportedly not connected to the Internet is in fact a lower percentage when one factors in the people who were online, but have now chosen to not take part due to personal choice.  This study stated that there are 24 percent of Americans who are truly offline, and who are, in fact, separated from information and communication technology by the digital divide.  The disconcerting fact surrounding this study is that Internet penetration growth rate has flattened since late 2001 and has maintained a rate of between 57 percent and 61 percent, rather than pursuing the steady climb that had been demonstrated during prior years.  Lenhart et al. (2003) have contended that perhaps the Internet is not the ubiquitous technology that people think it is.  A full 56 percent of the non-users of the Internet state that they do not plan to go online.  They feel no need or desire to use the Internet and take a nonchalant resistance to the services available.  The second category of non-users, which accounts for 30 percent of the total, cites the cost of computers and access to the Internet as a major problem for them. 

Lenhart et al. (2003) concluded their study by stating:

The reason why people are not online are numerous and diverse.  Cost is still a major factor, but an equally significant reason why people are not online is lack of desire, they do not want the Internet, do not feel they need it, and do not feel that it holds anything of interest or value for them.  Non-users as a group have a more negative outlook on the real and the virtual world.  They feel less in control, less satisfied with the way things are in the country, are less socially supported, and less trusting. (p. 34)

DeBell and Chapman (2003) completed their statistical analysis report for the National Center for Educational Statistics (NCES) of the U.S. Department of Education.  The NCES is the primary federal entity for collecting, analyzing, and reporting data related to education in the United States.  DeBell and Chapman (2003) introduced their 2001 study as follows:

This study focused on the Internet and computer usage of children and teens, ages 5 – 17.  The goals of the study were two-fold, first to provide interested researchers, policymakers, and the general public with a detailed view of computer and Internet usage, and secondly to provide a portrait of those who are embracing these technologies and those who have yet to do so. (p. 1)

DeBell and Chapman (2003) reported that even though the adoption of information and communication technology has been rapid, citing the fact that Internet use by elementary and high school age children and adolescents doubled between 1997 and 2001, it has occurred at unequal rates in different part of American society.

The American society, in addition to be categorized by race, age, income levels, and geographic region, was also studied with the variable of education level of the parents in the household.  DeBell and Chapman (2003) found that education levels of the parents were positively associated with increased computer and Internet usage, thus, shrinking the digital divide of the children in the household.

Pew Internet & American Life Project conducted a study of the United States, basing research on twelve geographic regions (Greenspan, 2003b).  The study completed by Pew Internet made identifiable the regional locations that are below the national average with Internet connectivity.  The table of the geographic makeup of the regions and the percentage of adult Internet users living in each of the regions is located in the appendix. Each region was compared to the national average of Internet users reported by Greenspan (2003b) to be 66 percent of the U.S. population base.
Pew Internet concluded the following findings regarding the regionalization of the United States: (a) The Southeast region was the most racially diverse region (FL, GA, NC, & SC); (b) The Mid-Atlantic region (DE, NJ, NY & PA) was found to have highest proportion of inner-city dwellers, and the highest percentage of female users; (c) The Border States region of Texas, New Mexico, and Arizona had the highest percentage of Hispanic population, and the greatest number of Hispanic Internet users (Greenspan, 2003b).
Greenspan (2004) followed up this 2003 research by reporting that demographic characteristics of the rural population correlated to being a member of the population that is negatively affected by the digital divide.  The demographic characteristics included: an older population, a larger percentage earning less than the threshold income for Internet usage, and lastly, the number of rural dwellers having earned a four-year college degree was half the percentage of their urban counterparts.

Theories regarding the digital divide are many and complex.  The studies demonstrate the similarities as well as the divergent conclusions that researchers have reached as a result of research completed on the topic of the digital divide.
Investigation of Digital Divide

As evidenced by the studies referenced in the previous section of this chapter, investigation into the digital divide has come from multiple sources.  In addition to selecting the representative studies for inclusion based on their similarities regarding reasons for the digital divide, and also for including these studies for their respective differences in conclusions, the type of agency or business requesting the research is varied.  Investigation into the digital divide, its possible solutions and magnitude, has been conducted by the private sector, by philanthropic organizations, by the Department of Education, by the Federal Communications Commission, among many others, but perhaps, no private or public entity has done more investigation and research into the digital divide than the United States Department of Commerce through its National Telecommunications and Information Administration (NTIA).

The NTIA issued its first investigative report in 1995, Falling Through the Net: A Survey of the Have Nots in Rural and Urban America (U.S. Department of Commerce, 1995).  This report was followed up in October 1997 with a second publication, Falling Through the Net II: New Data on the Digital Divide.  In 1999, the use of the term “digital divide” was implemented by the NTIA when they published their third in a series of reports, Falling Through the Net: Defining the Digital Divide, and the fourth in a series of publications was presented in 2000; it was titled, Falling Through the Net, Toward Digital Inclusion.

The private sector has also joined in the investigation of the digital divide, and perhaps, one of the more determined organizations in its pursuit of bridging the divide is the Benton Foundation.  The not-for-profit foundation is the legacy of its namesake, William Benton, who was a U.S. Senator, UNESCO Ambassador, Vice President of the University of Chicago, and the publisher of Encyclopedia Britannica.  The mission of the Benton Foundation is as follows:

The mission of the Benton Foundation is to articulate a public interest vision for the digital age and to demonstrate the value of communications for solving social problems. Current priorities include: promoting a vision and policy alternatives for the digital age in which the benefit to the public is paramount; raising awareness among funders and nonprofits on their stake in critical policy issues; enabling communities and nonprofits to produce diverse and locally responsive media content. (Benton, 2004, ¶ 1).
In 2002, the Benton Foundation issued the first in a series of policy briefs exploring the importance of continued investment in federal digital divide programs these policy briefs along with their creation of the Digital Divide Network help practitioners stay on top of digital divide developments. It also serves as a forum where practitioners can share their experiences with colleagues around the world.  (Dickard, 2002).

Paul Attewell, PhD was the principal investigator of a National Science Foundation grant assessing the consequences of the digital divide from an educational standpoint.  Attewell (2001) reported that the digital divide is actually multi-tiered; not only does it exist at the primary level of access to computers and Internet in the home, but also a high percentage of the minority population affected by this form of digital divide suffer from the second tier, which is that there are not enough computers in their respective school systems.

The position taken by Attewell (2001) is also supported by Natriello (2001) and Crandall (2001).  A great deal of research into the digital divide came from President Clinton’s proposal for a 2.1 billion dollar tax incentive for businesses to donate computers and related services to poor schools and communities.  This presidential proposal did not, however, fuel the beginning of investigation into the digital divide.  Hacker and Mason (2003) agreed with the fact that the tax incentive did not fuel the beginning of digital divide studies when they state as follows: “Since approximately 1995, scholars and analysts have observed significant demographic gaps in computer and Internet access and usage” (2003, p. 99).

Statistical Representation


Howland (1998) stated as follows: “The Internet is heralded as the ‘Great Equalizer’, and will be the remedy for the world’s ills; especially those with the need for universal access to information and educational opportunities” (p. 287).  Differing statistical representations of the digital divide draw wide-ranging conclusions; this was brought to light by Hacker and Mason (2003) when they reported the following: “While there is nothing wrong with political advocacy in a democratic system, there is something arguably wrong with presenting ideological data analysis as scientific or objective analysis” (p. 99).  Referring to this issue as an ethical gap in digital divide studies, Hacker and Mason (2001) pointed out that political agendas often guide data collection and/or statistical inferences.  This is an excellent point, given the lack of statistical data available for Native Americans who suffer from the same issues as African Americans and Hispanic Americans, relative to the digital divide.


The National Telecommunications and Information Administration (NTIA) of the U.S. Department of Commerce issued its first statistical representation of the digital divide in July 1995.  Among the many classifications of data collected in July 1994, cross-tabulated, and then presented to the NTIA in November 1994, were specific variables, relating to race, age, educational attainment, and region as well as income.  The NTIA has been very systematic in their collection of data and its subsequent release as information relative to the digital divide.  However, the statistics subsequent to the 1995 report do lack information regarding the Native American population of the United States.  The following tables contain representative data that was released by NTIA in 1995.  Table 3 represents households with a telephone, Table 4 represents households with a computer, and Table 5 represents households with a modem.  Private accesses to high-speed Internet mediums such as a cable modem or a dedicated service line (DSL) were not widely available in 1994; the households that were connected to the Internet utilized the modulator/demodulator functionality of the modem.

Table 3: 
Percent of U.S. Households with a Telephone 
	
	Rural
	Urban

	White-non-Hispanic
	95.4
	96.2

	Black-non-Hispanic
	80.9
	86.3

	Hispanic
	79.0
	86.4

	American Indian, Aleut, Eskimo-non-Hispanic
	75.5
	90.0

	Asian or Pacific Islander-non-Hispanic
	97.1
	95.8

	Other-non-Hispanic
	81.8
	91.0


Table 4: 
Percent of U.S. Households with a Computer   

	
	Rural
	Urban

	White-non-Hispanic
	24.6
	30.3

	Black-non-Hispanic
	6.4
	11.8

	Hispanic
	12.0
	13.2

	American Indian, Aleut, Eskimo-non-Hispanic
	15.3
	23.7

	Asian or Pacific Islander-non-Hispanic
	33.7
	39.5

	Other-non-Hispanic
	11.8
	33.7


Table 5: 
Percent of U.S. Computer Households with a Modem 

	
	Rural
	Urban

	White-non-Hispanic
	40.2
	48.6

	Black-non-Hispanic
	41.7
	41.2

	Hispanic
	45.0
	42.3

	American Indian, Aleut, Eskimo-non-Hispanic
	28.3
	44.9

	Asian or Pacific Islander-non-Hispanic
	26.7
	45.9

	Other-non-Hispanic
	33.4
	43.8



The data represented in the previous three tables from the NTIA, while perhaps outdated in terms of significance by today’s standards, demonstrates a degree of digital divide for the Native American population.  Even with this documented significance relative to the digital divide affecting the Native American population in the United States, by the time the second report from the NTIA was published in 1998, the Native American population as a race/origin had disappeared (NTIA, 1998).  No mention was made of this segment of the American population throughout the entire report.  This omission of data for Native Americans has left a segment of the American population underserved, and according to Hacker and Mason (2003), “As a consequence of this situation, policy makers lack the valid and empirical grounds they need for making policy decisions about government support for new and necessary communication infrastructures” (p. 100).

Native American Population


Over fifty years ago, the nine Indian reservations in South Dakota formed a coalition to speak out on issues regarding issues affecting Indian people.  The coalition was named the United Sioux Tribes.  Specifically, the tribes in South Dakota are as follows:

Cheyenne River, Crow Creek, Flandreau, Lower Brule, Pine Ridge, Rosebud, Sisseton - Wahpeton, Standing Rock, and Yankton.  The original nine member tribes have been joined by the Fort Totten Tribe of North Dakota and the Santee Tribe of Nebraska. The coalition has become a strong united voice for Native American issues on the eleven represented reservations.  The majority of the Indian people residing on the reservations in South Dakota trace their heritage to the Lakota, the Dakota, or the Nakota, collectively referred to as the Sioux.  The icon used by the United Sioux Tribes to demonstrate their collective culture in located in Figure 2


Figure 2:

United Sioux Tribes Symbol
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The symbol in Figure 2 is a star, a symbol that denotes hope and the dawn of a new Indian awareness.  Each point of the star, in the form of tepees, is representative of one of the eleven reservations, which, together, form the United Sioux Tribes. Historically, wherever the Sioux gathered, they arranged their tepees to form a circle. The circle, therefore, represents this tradition, as well as the Sioux circle of life. A dual meaning is also symbolically expressed within the circle. In addition to the four cardinal points of the earth, the design center also depicts the four life stages, infancy, puberty, adulthood, and old age. (United Sioux Tribes, 2004)

In the state of South Dakota, the Sioux Indian reservations account for in excess of five million acres of land, which equates to 7816 square miles, or more than ten percent of the land mass of the state.  In the midst of these five million acres reside the majority of the 62,283 Native Americans, which equates to 8.3 percent of the population of South Dakota (South Dakota Governor’s Office of Economic Development, 2001).
The National Center for Educational Statistics reports, based on the 2001 Current Population Survey they conducted on nation wide use of the Internet by Native Americans and Whites, were as follows:

a)  The percentage of Native American children and adolescents age 5-17 who have used a computer is 89.8, while 53.5 percent have used the Internet.  The percentage of Whites who have used a computer is 93.4 percent, and the percent using the Internet is 66.7.

b) The percentage of Native American children and adolescents age 5-17 who use the computer at school is 83.0, while 54.1 percent use the computer at home.  Contrasting percentages of Whites in this category find that 83.5 percent use the computer at school, and 76.9 percent use the computer at home.

c) Correlating the statistics from a and b above demonstrated that just 31.7 percent of American Indian children and adolescents age 5 – 17 connect to the Internet at home, while 55.2 percent of Whites have access to the Internet from their respective homes.

d) When the study population is limited to only the portion of the population that has access to a home computer, the percentage of Native American children and adolescents age 5 – 17 using the Internet increased to 58.6, while the corresponding White population increased to 71.8 percent (DeBell & Chapman, 2003).


It is apparent that Native Americans are much more susceptible to being adversely affected by the digital divide than their White counterparts.  At issue here is the fact that continued research and studies of this segment of the U.S. population have not been completed due to American Indian insignificance (.9 percent) of the total U.S. population as estimated in the 2000 Census (U.S. Census Bureau, 2001).

Davis and Trebian (2001) stated that ending the digital divide in Indian country will be difficult; upon reviewing seven major reports on the divide, they identified the following barriers to Internet acceptance:

Distrust of new technologies, geographic remoteness, weak economic bases in the tribal communities, a lack of private investment, continued poor targeting of specific government policies for infrastructure improvement, and a lack of protection of Native American intellectual property rights over the Internet (p. 42).


The National Telecommunications and Information Administration (NTIA) reported that Native Americans rank far below the national average in their access to telephones, computers, and the Internet (NTIA, 1999a).  Davis and Trebian (2001) agreed with the NTIA, stating that only 76.4 percent of Native American households have access to telephone, while more than 94 percent of total households on average have telephone service in the U. S.  Oddo (2002) spoke of the fact that the computer has driven a wedge between the poor and the opportunities available for them to advance.


Goldsborough (2000) referred to the digital divide as “one of America’s leading economic and civil rights issues” (p. 13).  This statement was also cited by the U.S. Department of Commerce’s 1999 report on the digital divide (NTIA, 1999b).  In addition, the NTIA explicitly commented on the fact that the digital divide limits access to higher education, limits participation in the democratic process, and limits economic growth for everybody affected (NTIA, 1999a).  “Technology today has the potential to eliminate reservation isolation, which in the past has been a major barrier to economic development” (Davis & Trebian, 2001, p. 42).


The high technology committee of the American Indian Higher Education Consortium (AIHEC) has come up with a series of projects to increase the number of tribal Information Technology (IT) workers; these projects center on improving higher education IT programs at the tribal colleges and universities (Davis & Trebian, 2001).  Statistics from the South Dakota Board of Regents (BOR) office supported this position by demonstrating the lack of Native Americans who were enrolled in the South Dakota public university system in the fall of 2003.  The Native American population in South Dakota represented 8.3 percent of the total state population (South Dakota Governor’s Office of Economic Development, 2001).  At the same time, the BOR reported that the Native American population as a percentage of total headcount at the six regental universities in South Dakota account for 571 of the 30,237 students, only 1.9 percent (South Dakota Board of Regents, 2004).  It is apparent that a large percentage of school age Native Americans in South Dakota are not attending the public university system and that there is a market for the tribal colleges and universities within the state to target.


The literature review on the subject matter of the digital divide has appeared to exhibit that the divide is real, and even more so, that the Native American population is absent from these demographic discoveries.  The absence of American Indians from the NTIA reports and the limitations of the Census Bureau’s current population surveys mean that American Indians are not adequately counted and not sufficiently included in public discourse relating to telecommunications and information technology issues (Twist, 2004).  A proper case has been made that justifies the need for research into the digital divide of Native Americans in South Dakota.

Focus on Solutions


There are many factors that must be considered when focusing on a solution for the digital divide.  The first step is to realize that technology has not benefited everyone equally (Pearson, 2002).  Gorski (2002) referred to this as a multicultural education and stated that all education must be “continually examined, critiqued, reconsidered, and transformed based on ideals of equity and social justice” (p. 28).  Gorski contends that if technology is examined from a nine point approach, the digital divide can be eliminated.  The points follow:

(1)Critique technology-related inequities in the context of larger educational and social inequities.  (2) Broaden the significance of access to include the pursuit of technology-related fields, educationally and professionally.  (3) Broaden the significance of access to include software and Internet content.  (4) Critically examine the technologies being used by groups of people in order to identify subject matter for additional educational opportunities.  (5) Consider the larger socio-political ramifications and socio-economic motivations for expanding information technology.  (6) Confront capitalistic propaganda that portrays the Internet as already being ubiquitous.  (7) Reject programs that purport to narrow the divide simply by providing more computers and faster Internet access to schools, libraries, and public places.  (8) Reject any solution that aims to ‘close’ and not ‘eliminate’ the divide.  (9) Conceptualize the elimination of the digital divide as those actions that lead to, and maintain, a present and future in which all people, regardless of race, ethnicity, sex, gender, sexual orientation, socioeconomic class, disability status, education level, or any other social or cultural identity, enjoy equitable access to information technology including software, computers, and the Internet. (p. 30)


The National Science Foundation (NSF) has long sought ways of expanding the participation of minorities in cutting-edge scientific research and education efforts.  One such project is called the Advanced Networking with Minority Serving Institutions Project (AN-MSI).  The AN-MSI project is a six million dollar grant program to help improve computer networking and IT support.  According to Foertsch (2004) from the University of Wisconsin-Madison, the external evaluator for the project, AN-MSI targeted, among other minority serving institutional groups, 37 Tribal Colleges and Universities (TCU) from 14 states that participated in one or more AN-MSI sponsored events during the time frame of 1999 to 2003.  TCUs from South Dakota that participated included Oglala Lakota College from the Pine Ridge Reservation, Si Tanka College from the Cheyenne Indian Reservation, Sinte Gleska University from the Rosebud Indian Reservation, and Sisseton-Wahpeton Community College from the Sisseton– Wahpeton Indian Reservation.


The goal of this undertaking was to establish a collaborative infrastructure among the participating TCUs that over time would give access to networking, training, and funding opportunities for IT development.  An anonymous IT staff member from a participating TCU was quoted as follows:

I learned so much.  I really enjoyed this [multiple-school] visit because you [sic] get to see how other schools are using technology and there’s some instances where they’re using something that we’re not…and it was like, ‘Hey, you know, I could try this here at our university.’  They were great.  You know, I can’t say it enough.  I learned so much, especially in this last trip.  I wish I could have gone to more (Foertsch, 2004, p. 17)


Overall, there was a positive impact reported through this project.  Ninety-three percent of the TCUs that participated felt that the program had a positive impact on campus administration knowledge regarding IT and the campus’s need for IT.  Eighty-eight percent of the TCUs reported that the program had a positive impact on developing their respective campus IT infrastructure, and 72 percent of the respondents reported a positive impact with the program relative to their professional development in terms of technology and diversity issues (Foertsch, 2004).


In addition to governmental intervention into the dilemma of the digital divide, there are many attempts at solving the problem of access for those suffering from not being connected.  Greenspan and Berniker (2003) reported that Internet Hotspots, while suffering from continued infancy, were projected to serve 2.5 million users during 2003.  This is much smaller than the 5 million users originally projected.  Data from Dataquest, Inc., a unit of Gartner, Inc, reported that Internet Hotspots are located in 50,287 retail outlets, 11,687 hotels, and 5,637 community locations.  At issue with this potential solution is that the majorities of Hotspots are located in urban areas and do very little for the rural population that ranks high in terms of being on the wrong side of the digital divide (Greenspan & Berniker, 2003).


An isolated attempt to bridge the divide in rural America was reported by Vigna et al. (2003).  Given the changing demographics of rural America, with an aging population base that is also experiencing an increase in cultural and ethnic diversity due to immigration, the Nebraska 4-H Cyber Fair in partnership with Gateway Computers hosted a cyber-café in an attempt to reach out to the population adversely affected by the digital divide.

Chapter Summary


Chapter 2 focused on the literature review which indicated that the digital divide continues to be a great concern.  Much has been written regarding the subject matter, but the suggestion that an anomaly is present regarding the Native American population appears real.  The topics discussed in the chapter included:  (a) a discussion of the history of the digital divide among Native Americans, followed by (b) a discussion on multiple theories regarding the implications of the digital divide in the United States; (c)  a discussion on past investigations of the digital divide completed by public and private organizations; (d) a discussion on the statistical representation of the demographics of the population affected by the digital divide, with (e) a specific discussion addressing the demographics of the Native Americans in South Dakota, and finally (f) a discussion on possible solutions for the digital divide.  The literature review was completed to answer questions regarding the underserved population of Native Americans in South Dakota.  Chapter 3 developed the design for the quantitative research method for this study.


CHAPTER 3.  METHODOLOGY

The purpose of this quantitative study was to examine the digital divide among the Native American population in South Dakota. Koss (2001) defined the digital divide as “the gap between individuals, households, businesses and geographic areas at different socio-economic levels and their opportunities to access information and communication technologies” (p. 77).

Research Design 

The design chosen for this study was descriptive non-experimental.  Gall et al. (2003) stated as follows: “The purpose of descriptive research in its most basic form involves the description of natural or man-made phenomena” (p. 289).  McMillan (1992) stated: “You may find some educators use the terms non-experimental and descriptive interchangeably” (p. 143).  According to Gall et al. (2003) a design is descriptive due to the fact that the phenomena being studied are done as they existed at one point and time and the design is non-experimental in that the phenomena have been studied as they existed on the date of data collection.  These are the conditions that existed regarding this study, and it is in this framework that the data were collected.  Furthermore, Gall et al. (2003) explained the context of research design as follows: 

You need to design your research so that it will answer the questions or test the hypotheses you have framed.  To accomplish this task, you can refer to standard research designs that quantitative researchers have created and refined over time” (p. 287).  

In addition, the non-experimental point-in-time research design was appropriate since correlating data from DeBell and Chapman (2003) was also done in this methodology, and according to McMillan (1992) “non-experimental research is inquiry in which the investigator has no direct control over what is studied, either because it has already occurred or because it cannot be controlled” (pp. 12-13).

Method Appropriateness

This study relied on descriptive non-experimental research as a means to examine the phenomenon of the digital divide among Native Americans.  According to Gall et al. (2003), “research in its most basic form involves the description of natural or man-made phenomena-their form, actions, changes over time, and similarities with other phenomena” (p. 289).  Descriptive research often involves reporting the characteristics of one sample at one point in time, and for the purpose of this study, descriptive data was collected from Native Americans attending a public university in South Dakota.

Gall et al. (2003) suggested that descriptive research was often intended to produce statistical information about aspects of education, and that while simple in design and execution, it could yield important knowledge.  This study sought to access certain statistical information from a group of participants that have not been specifically studied, and to then compare this information with the information gathered by DeBell and Chapman (2003). 

DeBell and Chapman (2003) are among the few researchers who have examined and included the Native American population in a digital divide study.  The study utilized a data collection instrument referred to by DeBell and Chapman as the Item Book: Computer and Use Supplement 2001. 

Case Population and Sample

McMillan (1992) observed that the specification of the population begins with the research problem and review of appropriate literature.  It is through this process a population is “described conceptually” (p. 69).  Gall et al. (2003) posited that there were two types of populations that were relevant to a study.  “The first is the target population, which includes all the members of a real or hypothetical set of people, events, or objects to which researchers wish to generalize the results of their research” (p. 167).  As observed by Gall et al., 

Few researchers have the resources to draw a sample from a very large, geographically dispersed target population.  Instead, they draw their samples from an accessible population, which is all of the individuals who realistically could be included in the sample (p. 168).

Population
For the purposes of this study, an accessible population of Native American students at a four year university in South Dakota was selected.  The accessible population at the university was approximately 160 Native American students enrolled in coursework during the spring semester of 2005.

Sample
 

McMillan (1992) defined a sample as follows: “The sample is the group of elements, or a single element, from which data are obtained” (p. 69).  Gall et al, stated as follows: 

Even though most samples are selected from an accessible population, researchers usually want to know the degree to which the results can be generalized to the target population.  This type of generalization requires two inferential steps.  The first inferential leap from the sample to the accessible population presents no problem if a random sample of the accessible population was obtained (p.169).

The second inferential leap is taken from the accessible population to the target population.  In order to complete this inferential leap according to Gall et al. (2003): 

Researchers must gather data to determine the degree of similarity between the two populations, and if researchers are able to demonstrate the accessible population is similar to the target population on a few variables that are particularly relevant to the study, they have done much to establish the population validity of your research results (p. 169).

The sample of this study was selected randomly due to the fact that all members of the population had an equal chance to participate.  Creswell (1994) supported the random sample approach when he stated as follows: “I recommend selecting a ‘random’ sample, wherein each individual in the sample has an equal probability of being selected” (p. 120).

The criteria for participation in this study were as follows: (a) participants were actively completing coursework at the university, and (b) participants were a registered member of the on campus Native American organization.   The accessible population was mailed an invitation to participate by the campus Native American Advisor, and those that elected to participate were determined to be the random sample of the population.

Interview Design

The data collection instrument, as utilized by the National Center for Education Statistics in September 2001, was termed the September Computer and Internet Use Supplement to the 2001 Current Population Survey.  The original instrument consisted of fifty four questions, with many of the questions focusing on Internet activities of the participants both in and out of school.

For the purpose of this study, the survey was modified from its original format with the deletion of all questions regarding Internet activities and Internet connectivity in the school setting; these omissions resulted in a survey instrument of twenty seven questions, including ten that were demographic in nature. The elimination of questions regarding computer use and Internet access at school did narrow the focus of this study on the digital divide among Native Americans in South Dakota. The validity of the study based on these deletions is deemed to be in tact due to the fact that the research variables used by DeBell and Chapman (2003) are all present in their original format.  Computer ownership and Internet access at home and at school are not independent variables in this study.  The survey instrument was designed for optimal response, which would assist the reliability and the validity of the data.  The questions are short and concise, with the majority of them necessitating a “yes” or “no” response.

The variables are discussed in more detail in the next section of this study.

Variables

This study assumed that those participants who do not have a computer or access to the Internet at home are so debilitated due to some other extenuating circumstances.  In effect, suffering from the digital divide as defined by Koss (2001) is dependent on some other phenomena.  The dependent variables considered in this study were the participant’s accessibility to a computer and the participant’s access to the Internet in their respective homes.

McMillan (1992) stated as follows: “A variable that comes first and influences or predicts is called an independent variable” (p. 22).  In this study, the independent variables consisted of the economic indicators of family income, telephone service, and cable television service.  In addition, various demographic characteristics were also considered to be inferences of influence in this study, namely; gender, age, and household type.

Data Collection

Upon gaining approval from the administration at the participating university (See Appendix B), the researcher with the assistance of the Native American Advisor (NAA) of the participating university scheduled the data collection.  Approximately one week prior to the date scheduled for data collection, the NAA of the participating university sent a letter via first class mail inviting the entire accessible population to participate.  The letter informed them of the purpose of the study, the nature of the study, their role in the study, and also included the date, time, and place of the data collection location as well as the offer of the researcher’s appreciation (See Appendix C).  As a follow-up to this letter, a personal email from the NAA was sent to each member of the population as a reminder of the data collection date (See Appendix C).  

The random sample of the population that chose to participate arrived during the pre-determined hours of the collection date, and completed the twenty seven question survey (See Appendix A).  The collection of data was completed through the use of an online survey form.  Gall et al. (2003) posited that researchers are utilizing the World Wide Web to administer surveys in an ever-increasing number, with the greatest benefit over the paper version of surveys being that there is no need to transfer data manually from the survey to a database. 

Before completing the actual online survey, the participants were presented an html page that was the informed consent document for the data collection (See Appendix D).  At that time, the participants were given the opportunity to not participate in the data collection activities. The survey took less than fifteen minutes for participants to complete. 

Since this was an online survey, it would not have been necessary for the researcher to travel to the participating university.  The researcher was able to observe the surveys being completed, and therefore, was able to reach a greater comfort level with the reliability and validity of the data that was collected.  Those in attendance on the day of data collection were the NAA, the researcher, the visiting scholar of the dissertation committee, and an undergraduate technologist who had created the online survey form.  Gall et al. (2003) stated that actions of observers could constitute a negative observer effect of the data collected.   This effect was mitigated by the fact that no observational data was collected that could induce personal bias of the observers or influence the experiences or beliefs of the participants (Gall et al., 2003).

The online functionality of the survey, with the use of Active Server Pages (ASP), allowed for individual modification of the questions presented to the participating sample of the student population.  The actual responses of the participants directed the functionality of the database table that contained the survey questions.   This was made possible through a series of decision structures imbedded in the ASP code (See Appendix E). 

The student would submit their survey responses anonymously to the database by pressing the submission button on the online form.  The responses were then automatically captured and retained by the database (See Appendix F).  The data collection process was paperless, anonymous, and free of human error due to transcription of information from a paper survey to a database table.

The database table, filled with the participant’s responses, was secured on the servers at Dakota State University, protected by the user name and password known only by the researcher.

Data Analysis

Upon completion of the data collection, the researcher explored the data collected with the use of the analytical software utilized by Dakota State University, PC/SAS.  A frequency table was created for each of the questions, a cross tabulation of all major categories of data was explored, and finally, correlations were run to determine the relationship between the independent and dependent variables.  A mapping of hypotheses and research questions to the survey queries was completed.  The purpose for this exercise was to recognize the sources of information relative to the retaining and rejecting of specific hypotheses by way of answering the research questions that had been developed as a tool for guiding the research.  Table 6 demonstrates the mapping of the survey questions to the research questions and hypotheses.

Table 6
Mapping Survey Questions to Research Questions and to Hypotheses

	Survey Questions
	Research Questions
	Hypotheses

	1, 5, 6, 7, 8, 11, 16, 20, 21, 22, 23
	1, 2, 4
	H01

	3, 4, 5, 6, 7, 8, 11, 16, 20, 21, 23
	5
	H02

	1, 9, 10, 12,13, 14, 15,17, 18, 19
	3
	H03


The five research questions posed for this study were as follows: 

(1)   What data are available that demonstrates that a digital divide does exist among Native Americans in South Dakota?

(2)   How does the digital divide among the Native American population surveyed in this study compare with the statistical representations of the population surveyed by the National Center for Education Statistics in 2001?

(3)   In terms of economic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent economic factor relative to their lack of ownership or access to technology?

(4)   In terms of demographic factors relating to participants identified as being without computers or access to the Internet, what is the most prevalent demographic factor relative to their lack of ownership or access to technology? 
(5)   Findings in a previously completed study demonstrated a relationship between the head of household makeup of the family and the tendency of the family to be without a computer and access to the Internet.  Based on current research, does the research support the findings regarding this demographic characteristic?

The focus of research questions 1, 2, and 4 are (a) does a digital divide exist, (b) what are the demographic reasons that suggest that a digital divide is present, and (c) how does the digital divide compare with previous study results utilizing the survey instrument? The combined findings of these three questions becomes the data for accepting or rejecting hypothesis 1, which is: H01: The Native American population studied does not have a higher percentage of their population without computers and access to the Internet when compared with the study population of the National Center for Educational Statistics in 2001 (DeBell & Chapman, 2003).

Research question 5 suggests that the digital divide and the head of household classifications have a defined relationship.  Findings relative to this question support or reject the prediction made in hypothesis 2, which is: H02: There is no statistically significant difference between head of household types and the digital divide within the study population.

In order to secure data that addressed the 3rd hypothesis, research question 3 was addressed.  The third hypothesis is: H03: The factor of family income is the economic indicator most often cited by the population of this study relative to the lack of computer ownership and access to the Internet in the household.

Coding
The coding of the data collected from the surveys was handled by assigning a numeric value to each possible response. With the utilization of name-value pairs that are part of the Active Server Pages (ASP) programming language, the question is paired with the numeric value of the reply by the participant and was recorded in the database table.

The data can then be extracted from the database table with the coding intact and uploaded into the statistical analysis software for the purpose of testing the hypotheses.  The technology of online surveys and instantaneous data collection greatly improves the characteristics of a good test relative to data collection.  Gall et al. (2003) listed the five criteria commonly used to judge the sufficient quality of research as follows:

(1) Objectivity: refers to whether its scores are undistorted by biases of the individuals who administer and score.  (2).Standard conditions of administration and scoring: It is very desirable that all participants have the same conditions in which to complete the survey.  (3) Standards for Interpretation: A test that is objective is not inherently interpretable, and that interpretation comes from an external act.  (4) Fairness: Is the test fair?  Would two groups of equal ability with respect to the construct to be measured earn the same score?  (5) Reliability and Validity: Test should yield reliable results from which interpretations can be made that have strong validity.  Due to the complexity and the importance of these two characteristics, they are addressed in more detail in the following two sections. (p. 630)

Reliability

Reliability according to Gall et al. (2003) is “the extent to which other researchers would arrive at similar results if they studied the same case using exactly the same procedures as the first researcher” (p. 635).  According to McMillan (1992), “the most widely used estimate of reliability is internal consistency, which indicates the degree of homogeneity among the items in an instrument” (p. 107).  There are three common types of internal consistency estimates; (1) split-half, (2) Kuder-Richardson, and (3) Cronbach alpha.

For the purpose of this study, the Cronbach alpha internal consistency estimate was applied.  The survey instrument allowed for measurement of a single trait, multiple times, which is appropriate when the questions of the survey instrument have no right or wrong answers according to McMillan (1992) and Gall et al. (2003).

In practice researchers tend to apply looser validity and reliability standards to questionnaires and interviews that to tests because they typically are collecting information that is highly structured and likely to be valid.  Also, they are interested in the average responses of the total group rather than the response of a single individual.  A lower level of item reliability is acceptable when the data are to be analyzed and reported at the group level that at the level of individual respondents (Gall et al., 2003, p.223).

Validity

Validity is defined by Gall et al. (2003) as “the appropriateness, meaningfulness, and usefulness of specific inferences made from test scores” (p. 640).  The parameters of the scores as used by DeBell and Chapman (2003) were four-fold, and they included the following:

(1) All statistical comparisons in the report were tested for significance at the 95 percent confidence level (p<.05).  All reported differences are statistically significant, unless otherwise noted.  (2) The second comparison tests the hypothesis that there is a linear relationship between two variables with multiple categories.  This would be a bivariate linear regression model.  (3) The third comparison tests the statistical significance of the difference of two statistics.  For example, testing the differences in computer use rates among the Native Americans in the 2001 study, and the statistical representation that the current study creates, DeBell & Chapman (2003) utilized the Bonferroni adjustment when doing this comparison.  This technique reduces the frequency of Type I errors (rejecting the null hypothesis when it is true) while increasing Type II errors (failing to reject the null hypothesis when it is false).  (4)  The fourth and final test was an equivalence test, which determines whether there is any substantive difference between two statistics.  This test requires an a priori determination of the minimum difference considered substantively important. (p. 39-45)

Chapter Summary


This study relied on a quantitative research methodology to examine the depth of the digital divide among participating Native American college students at a university in South Dakota.  The non-experimental, point-in-time research design was utilized in order to measure the digital divide.  The data collection was conducted with an online survey that the participants completed during the academic day at their college.  Chapter 4 will present the findings and results of this research. 
CHAPTER 4.  DATA COLLECTION AND ANALYSIS

CHAPTER 5.  RESULTS, CONCLUSIONS, AND RECOMMENDATIONS
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