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CHAPTER ONE
INTRODUCTION

Introduction

The push for a computer literate society began in the United States twenty-three years ago with the report, A Nation at Risk (1983), identifying computer literacy as the fifth basic skill, along with English, mathematics, science and social studies. Since then, sweeping technological advances have transformed the way in which Americans live, work, shop, govern, conduct business and communicate. In an increasingly global society, students must master and apply “new technologies in virtually every field of human endeavor to be competitive in the 21st century work force” (U.S. Department of Education, 2004, p. 6). The responsibility for adequately preparing young people for the challenges they will face in this new Information Age rests with the schools of today. However, despite massive investments in computers and networks, schools remain largely the same. In the National Education Technology Plan, Dr. Rod Paige, former Secretary of Education stated, “education is the only business still debating the usefulness of technology” (U.S. Department of Education, 2004, p. 10). 
The investment in hardware without adequate training in its use saw computers, not transforming education, “but shoved into a corner to gather dust” (U.S. Department of Education, 2004, p. 10). Through grants and legislation, some training has been provided, but for the most part, inservice teachers are still not using technology in the classroom (U.S. Department of Education, 2004). 
Need for the Study

Research suggests that anxiety about using computers, also known as technophobia, is a contributing factor to inservice teacher resistance in using technology (Rosen & Weil, 1992; Rosen & Weil, 1995). Studies suggest that from one-third to two-thirds of inservice teachers avoid using computers due to anxiety toward computers and technology (Rosen & Weil, 1992; Hogan, 1994; Donoho, 1994). Yet, Title II, Part D, Section 2401 Enhancing Education through Technology of the No Child Left Behind Act of 2001 includes mandates for teachers as well as students to be technologically literate. Traditional methods, such as workshops to learn software applications, have not been effective in increasing inservice teachers’ usage of technology, personally or in the classroom (U.S. Department of Education, 2004). Thus, it is critical that innovative methods of training teachers be developed to reduce inservice teacher anxiety toward computers. One such innovative training is digital storytelling, in which teachers use computer technologies to create and tell personal stories.

Statement of the Problem

Although vast changes have occurred in society due to technological advances, little has changed in the American world of education. Research suggests that many inservice teachers do not use technology in the classroom because they are anxious or afraid of computers (Rosen & Weil, 1995). America will be profoundly affected if these inservice teachers, estimated to be one to two-thirds of the teaching population, do not give students the guidance to use and master technology skills necessary for success in the global economy. Therefore, in order to reduce the inservice teachers’ anxiety toward computer usage, it is necessary to investigate the effect that one-day training in digital storytelling has on the anxiety level of inservice teachers.

Purpose of the Study
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers as measured by the Computer Anxiety Rating Scale. 
Research Question

As previously stated, the purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers as measured by the Computer Anxiety Rating Scale. Therefore, the study addressed the following research question: 

Research Question One. What is the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers?

Hypothesis
The research question posed in the previous section of the study was the basis for the following null hypothesis:

Null Hypothesis.

There is no statistically significant difference in the anxiety of inservice teachers toward computers before they participate in a one-day training in digital storytelling and the anxiety of inservice teachers toward computers after they participate in a one-day training in digital storytelling.
Since there is not enough empirical data that suggest that one-day training in digital storytelling reduces the anxiety of inservice teachers toward computers, the study examined the following non-directional hypothesis.

Non-directional Hypothesis.
There is a statistically significant difference in the anxiety of inservice teachers toward computers before they participate in a one-day training in digital storytelling and the anxiety of inservice teachers toward computers after they participate in a one-day training in digital storytelling.

Definitions of Terms


For the purpose of this study, the following terms are operationally defined as follows:
A Nation at Risk. The term “A Nation at Risk,” refers to the report published in 1983 by the U.S. Department in Excellence in Education. Often cited as the origin of current reform efforts, the report recommended the following: students should establish a foundation five basic skills: English, mathematics, science, social studies, and computer literacy; schools and colleges should adopt higher measurable performance standards; time spent engaged in learning should be extended and higher standards should be set for teacher preparation and professional growth (North Central Regional Educational Laboratory, 2006) 

Computer Anxiety Rating Scale. The term “Computer Anxiety Rating Scale” refers to an assessment created to reflect a variety of aspects and features of technological anxiety, including anxiety about the computer, computer’s role in society, computer programming, computer use, and problems with computers and technology (Rosen & Weil, 1992).

Digital storytelling. The term “digital storytelling” refers to the activity of creating a personal narrative story using a variety of digital media, including audio, video, pictures, and images (Davis, 2004).


Digital Stories. The term “digital stories” refers to the product that is created by an individual using a variety of digital media, including audio, video, pictures, and images. Digital stories can be watched on televisions, computers, palm pilots, game stations or cell phones. As digital information, digital stories can be stored, archived, transferred, or uploaded to the web (Davis, 2004).

Inservice teacher. The term “inservice teacher” refers to teachers who have completed all requirements for teacher certification and are currently teaching.

No Child Left Behind Act of 2001. The term “No Child Left Behind Act of 2001” is a bipartisan educational reform act passed by the United States congress???? that includes increased accountability for states, school districts, and schools; greater choice for parents and students, particularly those attending low-performing schools; more flexibility for states and local educational agencies in the use of federal education dollars; and a stronger emphasis on reading, especially for the nation’s youngest children (U. S. Department of Education, 2006).

Outsourcing. The term “outsourcing” refers to the process of transferring existing non-core business functions to an external provider. Outsourcing is used to lower costs by strategically using outside resources to perform activities previously handled in-house (Norwood, et al., 2006).

Semiotic. The term “semiotic” refers to everything that can be taken as a “sign” that is representative of something else and “involves the study not only of what we refer to as ‘signs’ in everyday speech, but of anything which ‘stands for’ something else. In a semiotic sense, signs take the form of words, images, sounds, gestures and objects or the study of how meanings are made (Chandler, 2006).

Technophobe. The term “technophobe” describes an individual  involved in an actual or imagined interaction with a computer or any form of technology that causes anxiety reactions typical of other phobias or trigger a negative dialogue that belittles their ability and undermines their confidence (Rosen & Weil, 1992).

Technophobia. The term “technophobia” is defined as a resistance to talking about computers, fear or anxiety about computers, and hostile or aggressive thoughts about computers (Rosen & Weil, 1992).

Summary


This chapter presented an introduction to a study that discussed the following: (1)‑the need for the study, (2)‑the statement of the problem, (3)‑the purpose of the study, (4)‑the research question and research hypothesis addressed in this study, and (5)‑the definitions of terms used throughout this report. The next chapter will present a review of literature that provides an historical overview of the changes in the world due to technological advances, use of technology in the classroom, computer anxiety and digital storytelling. 


CHAPTER TWO
REVIEW OF THE LITERATURE
Introduction


Since the purpose of the study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers, this chapter will review the existing body of research literature as it pertains to the primary element of the study. The first section of the chapter provides an historical overview of the changes in the world due to technological advances; the second section will discuss literature relevant to technology usage in the classroom. The third section will review literature on computer anxiety. The final section will discuss the literature regarding digital storytelling. 

An Historical Overview
The push for a computer literate society began in the United States twenty-three years ago with the report, A Nation at Risk (1983). Recommendations within the report suggest that computer science literacy, a fifth “New Basic” following English, mathematics, science and social studies, be addressed through a computer science course required for graduation from high school. However, since 1983, sweeping technological advances have transformed the way in which Americans live, work, shop, govern, do business and communicate. Students today need more skill in technology than one high school course in computer science will provide. In a few short years, the United States has become part of a global economy, a world that Friedman (2005) calls flat. This globalization occurred rapidly at the turn of the century when millions of dollars were invested to ensure global broadband connectivity. At the same time, computers became cheaper and more available worldwide; technologies such as email, search engines and other proprietary software allowed work to be outsourced or remotely developed. In less than a decade, at the beginning of the new millennium, a technological platform was created in which intellectual capital could be “disaggregated, delivered, distributed produced and put back together again” (Friedman, 2005) from virtually anywhere in the world. Along with changes in life options, a reinvention of knowledge came from interactions with computers. Concomitant to this were changes in the “kinds of educational opportunities required for students to succeed in this new knowledge environment” (Norton & Wiburg, 2003, 2). 

The No Child Left Behind Act of 2001 (2001) was developed in response to the breadth of literacy skills necessary for students to be successful in the 21st Century workforce as well as the increasing need for technology literacy. The primary goal of Title II, Part D of the No Child Left Behind Act of 2001 is the improvement of “student academic achievement through the use of technology in elementary schools and secondary schools.” Additional goals sought to ensure that students have access to technology regardless of race, ethnicity, gender, family income, geographic location or disability. Further, the act seeks to encourage the effective integration of technology into the curriculum by ensuring adequate teacher training and curriculum development. One of the challenges has become meeting the training needs of inservice teachers who did not grow up with technology, an entire generation who needs “to learn new tools, new approaches, and new skills” (Tapscott, 1998, 137).
In January 2004, The National Education Technology Plan was introduced. This plan was developed in response to the technology literacy mandates of the No Child Left Behind Act of 2001. According to the research conducted for the National Education Technology Plan, the promise of technology in education has not been realized. Schools remain the same despite multiple reform efforts as well as increased funding for computers and networks (U. S. Department of Education, 2005).
Clearly, The United States must innovate for the country to succeed in this time of rapidly increasing global competition. Dramatic changes need to take place in the educational landscape. Education needs to recognize a new excitement in the vast possibilities of the digital age for changing how students learn, how teachers present materials, and how the various segments of the educational system fit together.  Rapid technological innovations are forcing ferment for reform that is bringing changes undreamt of even five years ago and unparalleled in the nation’s history (U. S. Department of Education, 2005)
Yet, the United States has not fully realized the promise of technology in education. Essentially, providing the hardware without adequate training in its use means that the great promise of Internet technology is frequently unrealized. Computers, then, instead of transforming education, are often shoved to a “computer room,” where they are little used, poorly maintained and often left to gather dust (U. S. Department of Education, 2005). 
Thus, students largely mastered the wonders of the Internet at home, not in school. However, the result of computers and technology largely being learned at home rather than in the school environment has serious implications for American society. In a series of reports beginning in the early 1990’s, the federal government expressed concern about the disparity between those who have access to technology, the Internet and knowledge and those who do not. Dubbed the “digital divide,” this disparity threatens to create a society of those who have and those who have-not. With unequal access to technology combined with a lack of technology being used in educational settings, the danger has become that many will be excluded from reaping the benefits of the global economy. Thus, it becomes imperative that educators ensure that “learners who do not have technology access in their homes do not become know-nots and do-nots” (Norton & Wiburg, 2003, 
p.‑9).
Computer Usage in Education
When Everett Rogers (1995) adapted his diffusion of innovations theory to education, the pattern of computer usage in schools became more comprehensible. The life cycle of innovations is predictable and can explain the adoption of technology by some teachers and the resistance of others (Albaugh, 1997). Borrowing from the business world, Moore (1999) and Rogers (2003) provide detailed descriptors of individuals in each category, which fall on a bell curve. “Innovators” account for 2.5% of the technology adopters, “early adopters” account for 13.5%, the “early majority” account for 34%, the “late majority” account for 34% and “laggards” account for 16% (Moore, 1999; Rogers, 2003). 
“Innovators” aggressively pursue the latest technology. For “innovators,” the central interest is the new technology, not the function it is performing. There are few “innovators,” but winning them over is critical because they serve the purpose of reassuring the other players that the new technology is viable. “Early adopters” buy technology products early in their life cycle, not because they are technologists, but because they can see the benefits derived from the new technology. These individuals are critical to opening a high-technology marketing segment or bringing technology to a district or campus because they are the visionaries. The “early majority” shares some of the “early adopter’s” ability to relate to technology, but they are the more practical consumers, waiting to see if the new technology is a passing fad or will become a dependable innovation. This group will learn how to use the technology effectively. Roughly, one-third of the population is in this group and they, too, are key to the whole adoption life cycle. The “late majority” share the concerns of the “early majority.” However, this group will only use technology when it becomes “invisible” such as when microprocessors are used in automobiles to start the engine. They tend to need substantial support in using the technology but are a substantial share of the total population. The “laggards” simply do not want to have anything to do with new technology for any reason and may actively campaign for others to stop using the technology. 
Moore (1999) states that technology is absorbed into any given community, such as the educational community, in a continuum of definable stages, each associated with a definable group, each group making a predictable portion of the whole. In the stages of innovation diffusion, the “late majority” and “laggard” inservice teachers resist using computers when they must confront uncertainty. “Uncertainty thwarts implementation by stimulating resistance,” (Fuller, 2000, p. 512) thus keeping people away from computers. “Innovation diffusion theory would predict that, at the classroom level, teachers who are struggling with uncertainty about the technology will not integrate computer-based work as part of their practice” (Fuller, 2000, p. 514). 

Gerard and Sleeth (1996) classify educators into the categories of “novice,” “skeptic,” “agnostic,” “explorer,” “optimist,” “conformist” and “dabbler.” The “novice” has little knowledge of technology and, thus, resists using it. According to Gerard and Sleeth, (1996) “the novice could represent the majority in the academic community” (p. 609). It is important to provide training and exposure to new technology and to the use of computers for the novices to begin using technology in an educational setting. The “skeptic” is aware of technology but cynical of the benefits of using it in the classroom; whereas the “agnostic” is an expert in technology but does not see the relevance of technology to instruction in the classroom. The “explorer” and the “optimist” both have low levels of technology skills, but see the use of technology in the classroom as beneficial to students. The “conformist” is skilled with technology; the “dabbler” experiments with technology. Both see the benefits of using technology and are often already using it in the classroom (Gerard & Sleeth, 1996, 608-609). 

Moore (1999), Rogers (1995), Gerard and Sleeth (1996) all agree that the majority of inservice teachers, regardless of the category to which they belong, simply are not using technology in the classroom. In a landmark report on Internet usage in schools, Becker (1991) found that only a small minority of teachers and students can be said to be major computer users. Nine years later, Bryant (2000) found that little had changed regarding technology integration in over a decade. There continues to be an alarming gap between the presence of technology and the effective integration of technology into instruction. While a record 95 percent of schools and 72 percent of classrooms are connected to the Internet, only 30 percent of inservice teachers “leverage the Internet for student research” (p. 18). While 86 percent of inservice teachers report using the Internet for email and finding curricular materials, only 66 percent use the Internet to enhance classroom instruction and only 16 percent employ these tools for lesson planning. Whether schools are urban or rural, large or small, old or new, they face a common challenge - realizing the full benefits of our national investment in education technology. Bryant (2000) suggests that the disparity between available resources and their usage may be the lack of lesson plans for using the Internet in the classroom, the lack of understanding teachers may have about the Internet or the easy availability of textbooks that provided essentially the same content as the Internet and is much easier to use (p. 21).

On the other hand, Cuban (1989) found that three factors influenced teachers’ use of technology: the accessibility of hardware and software, administrative support for and training on using the innovation, and classroom and work settings that are conducive to using the technology. However, Guha (2000) found contradictions in what teachers expressed regarding training and how they actually performed when training was made available. According to a survey of one hundred forty-nine inservice elementary school teachers in New York, most generally wanted to see themselves as more knowledgeable about computers as well as wanted to be more comfortable with computers. Paradoxically, although they expressed the desire for additional training on using the computer, in reality, they typically did not attend when training was offered within their own district or out of the district. This raises two important questions: Was the training provided appropriate for the teachers in the educational setting or did other factors discourage them from taking advantage of training opportunities? Regardless, without adequate training, inservice teachers will not be able to provide support for students who need to learn to use technology effectively in the 21st century workforce if they do not know how to use technology themselves.

Computer Anxiety

Research suggests that anxiety about computers, also known as technophobia, is a contributing factor to inservice teacher resistance in using technology. Rosen and Weil (1992, 1995) estimate that from one-third to two-thirds of inservice teachers avoid using computers due to anxiety toward computers and technology. Others estimate that as many as fifty-five percent of inservice teachers may have anxiety about computers (Hogan, 1994; Donoho, 1994). Gerard and Sleeth (1996) indicate that technophobia is currently one of the largest challenges facing trainers of technology. 

Addressing computer anxiety is critical because technophobia discourages computer usage (Bronson, 1998; Compeau & Higgens, 1995). In one qualitative analysis, Dorinina (1995) discerned seven types of computer anxiety: fear that something might be broken or wrecked; feelings of ignorance or incompetence; fear of technology and mathematics; fear of health issues regarding computer usage; fear of change; threat to intellectual self-assessment; and fear of having too little time. The most common factor encountered was the sense of ignorance or ineptness that individuals feel when attempting to learn to use the computer. Subjects in the study expressed an unpleasant sense of incompetence when faced with learning new technology. Others expressed anxiety when attempting to accommodate the new information into their already existing schema.

Some of the anxiety that individuals feel when attempting to learn a new technology comes from being what Marc Prensky (2001) calls “digital immigrants.” “Digital immigrants” learn to adapt to the new technological environment, but like all immigrants, they retain their “accent.” For digital immigrants the accent could be feeling the necessity to print out email messages, print out a document in order to edit the text or bring people into the office to look at a website. Dorinina (1995) notes that a person’s sense of discomfort becomes more acute when his or her skills are compared to a reference group. This can be particularly stressful when the reference group is students in the teacher’s class, most of whom are very comfortable using the latest technology. 

Dorinina (1995) made several suggestions to decrease and possibly “cure” computer anxiety. One suggestion is to give the user some preliminary training in computer interaction in which the subject constructs a situation that is appropriate to the training tasks. The creation of this situation is facilitated by the user’s development of a personal understanding of how the computer fits into his or her life, gaining a general orientation in human-machine interaction. This will enable the user to link the computer to prior experience and knowledge. By bridging familiar skills and techniques with new computer skills, the user creates a foundation for forming and developing new skills and knowledge (p. 8). 


In addition, to further reduce computer anxiety, Dorinina (1995) recommends that  training include some play components that “replace the subjective situation with a non-threatening actualization of positive associated links to previous emotional experience, to unleash creative thinking, and to provide an additional motivation” (p. 8). Providing training that will diminish inservice teachers’ anxiety toward computers will vastly improve the educational environment. Thus, the classroom will reflect the way people interact with the real world, sharing representational and computational task burdens (Norton & Wiburg, 2003).

Digital Storytelling


Storytelling has been an integral part of the human experience since the dawn of man. For thousands of years, these narratives of life were used “to teach history; settle arguments; make sense of the world; satisfy a need for play and entertainment; honor supernatural forces; communicate experiences to other humans; and record the actions and characteristics of ancestors for future generations” (King, 2006, p. 1). An international renaissance of storytelling has brought this oral tradition to the forefront as people around the globe gather to produce positive changes in the world (Robinson, 2006). Over the last few decades, storytellers have discovered that they can reach new audiences with inexpensive new technologies. Inexpensive digital tools allow literally anyone with an interest in telling a story to create a multimedia production – a digital story (Howell & Howell, 2003). 
Digital stories tell a story that was created in digital format, most often using a computer. A variety of digital media including audio, video, digital photos and images are used to create a short narrative movie that can then be watched on televisions, shared on computers, palm devices and most recently, on cell phones (Howell & Howell, 2003). The roots of digital stories are in the American community theater movement. In the late eighties, performance artist Dana Atchley and actor Joe Lambert created approximately sixty short vignettes revolving around people’s lives. Watching Atchley’s stories, Lambert was struck by the force of the video vignettes. He realized that the accessibility of current technology allows anyone to “capture their story in a really powerful way in a relatively short amount of time for a relatively small amount of money” (Tucker, 2006, 
p. 54).
Digital stories are powerful tools for teaching and learning, for all ages. They engage learners because everyone has a personally meaningful story to tell. Using digital stories allows individuals to construct their own meaning, moving from passive viewers to active participants in the learning process. Additionally, in the process of telling the story, they are learning to use technology (Tucker, 2006).
Creating narrative stories may be related to brain-based learning. Roger Schank (2006), a world leader in Artificial Intelligence and learning theory, proposed that the “core of intelligence is accessing specific concrete narrative stories” (p. 18). Jerome Bruner (1990) suggests that one of the primary modes of thought is narrative. In narrative thinking, the mind is able to construct meaning and remember what is told. Narrative mode allows the mind to engage in sequential, action-oriented, detail-driven thought. Bruner suggests that what does not “get structured narratively suffers in memory” and in learning (Bruner, 1990). 
Hull and Nelson (2005) look at the multimodality of digital storytelling as a democratizing force “whereby the views and values of more people than ever before can be incorporated into the ever-changing design of our world” (p. 228). The power of digital storytelling is in the multimodality that the process and product afford the storyteller and the listener. Although different semiotic modes are used to encode the same content, they convey qualitatively different kinds of messages. Thus, the meaning in an image is understood by the viewer in an area of the brain that processes spatially and simultaneously, whereas the brain accesses oral language temporally and sequentially. Adding music to the combination adds an additional component, an important emotional element to digital storytelling. Hull and Nelson (2005) believe that some of the satisfaction of the creators of the stories as well as the viewers comes from an interplay of emotions, cognition and learning. Combining the different modalities transcends the collective contribution of the constituent parts that make digital storytelling not just a way to make new meaning, but a way to make different meaning (p. 227). Indeed, digital storytelling seems to create what Vygotsky calls “a dynamic system of meaning” in which affective and intellectual processes unite to create meaning (Thomas, 2005, 229-248) or what Dewey (1933) postulates is necessary for learning to occur: the integration of character and mind which only results when “there is a fusion of the intellectual and the emotional, of meaning and value” (p. 278).
Summary

To produce a theoretical base for this study, the literature was reviewed for four major concepts: an historical background of technology mandates, the state of computer use in the classroom, inservice teacher anxiety toward computers and digital storytelling. In an era of accountability as well as the demands of the worker in the 21st Century, it is imperative that training methods be found that will train inservice teachers to use technology effectively in the classroom. As presented in several studies, digital storytelling allows individuals to understand learning at a deep level because it combines intellect with emotion. 

The succeeding chapter of the study will include Research Design, Participants, Instrumentation, Treatment, Data Collection Procedures, Data Analysis Procedures, Limitations, and Summary. 
CHAPTER THREE

METHODOLOGY

Introduction
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers as measured by the Computer Anxiety Rating Scale. This chapter describes the methodology that was used to conduct the study. It is divided into the following subsections: (1) research design; (2) participants; (3)‑instrumentation; (4) treatment; (5) training; (6) data collection procedures; (7) data analysis procedures; (8) limitations and (9) summary.

Research Design

A Pretest-Posttest One Group Only Pre-Experimental Research Design was used to test the hypothesis in this study. Gall, Gall, and Borg (2003) recommend this design when a control group is not possible. A “true” experimental design could not be used because: (1) the participants were assigned by the principal to participate in the training with randomization not being possible; and (2) the comparison to a control group was not within the scope of this study. 
The following research paradigm was utilized in this study:

O   X   O

The independent variable was one-day training in digital storytelling. The dependent variable was the anxiety of inservice teachers toward computers as measured by the Computer Anxiety Rating Scale Form‑C.

Participants


The participants in this study were drawn from the population of inservice teachers at an elementary school in a large urban school district in deep south Texas. With approximately 1,154 students and 64 teachers, the demographics of the staff are representative of the district as a whole. According to data collected and compiled by the Texas Education Agency, (2005) 87.4% of the inservice teachers at the elementary school are Hispanic compared to an Hispanic population of 83.3% for the district as a whole; 12.6% of the inservice teachers at the elementary school are Caucasian compared to a Caucasian population of 15.4% for the district as a whole. In the elementary school, 10.9% of the inservice teachers are male compared to 30.1% for the district as a whole; 89.1% of the inservice teachers are female as compared to 69.9% for the district as a whole. The average years of experience for inservice teachers at the elementary school is 13.9 years compared to 12.7 years for the district as a whole. (AEIS, 2005). 

Participants were selected for the training by the principal of the school based on her recognition of their computer anxiety or their unwillingness to use technology in the classroom. Included in the training were 16 inservice teachers, which comprised the sample. Table 1 on page 29 represents the demographic characteristics of the teachers in this study. All 16 teachers (100.0%) were female. With regard to ethnicity, two teachers (12.5%) identified themselves as “Caucasian” and fourteen teachers (87.5%) identified themselves as “Hispanic.” Years of experience in teaching ranged from less than one year to 41 years, with two teachers (12.5%) having less than one year of experience; two teachers (12.5%) having from 1 to 5 years experience; three teachers (18.75%) having 6-10 years experience, three teachers (18.75%) having 11-20 years experience and six teachers (37.5%) having more than 20 years experience. Grade levels taught by the teachers ranged from early childhood (3-year olds) to fourth grade with one teacher (6.3%) teaching early childhood (3-year olds); one teacher (6.3%) teaching pre-kindergarten; six teachers (37.5%) teaching kindergarten; three teachers (18.8%) teaching first grade; three teachers (18.8%) teaching second grade; and two teachers (12.5%) teaching fourth grade.

Table 1

Demographic Characteristics of Inservice Teachers (N = 16)

	Characteristic


	
	Number
	Percentage

	Sex
	
	
	

	
	Female
	
	16
	
	100.0
	

	
	Male


	
	0
	
	0.0
	

	Ethnicity
	
	
	
	
	

	
	Caucasian
	
	2
	
	12.5
	

	
	Hispanic


	
	14
	
	87.5
	

	Years Experience in Teaching
	
	

	
	
	
	
	

	
	Beginning teachers
	2
	
	12.5
	

	
	1 – 5 years experience
	2
	
	12.5
	

	
	6 – 10 years experience
	3
	
	18.75
	

	
	11 – 20 years experience
	3
	
	18.75
	

	
	> 20 years experience


	6


	
	37.5
	

	Grade Level


	
	

	
	Early Childhood (3-year olds)
	1
	
	6.3
	

	
	Pre-kindergarten
	1
	
	6.3
	

	
	Kindergarten
	6
	
	37.5
	

	
	1st grade
	3
	
	18.8
	

	
	2nd grade
	3
	
	18.8
	

	
	3rd grade
	0
	
	0.0
	

	
	4th grade
	2
	
	12.5
	

	
	5th grade


	0
	
	0.0
	


Instrumentation

In this study, the Computer Anxiety Rating Scale (CARS) Form C was utilized as the pretest and the posttest to measure the anxiety of inservice teachers toward computers. The scale developed by Rosen and Weil (1992) was created to distinguish individuals who are technophobic from those who are not technophobic.
The Computer Anxiety Rating Scale‑Form C is a twenty‑question survey assessment derived from the Computer Anxiety Rating Scale Form A. A pool of items in the Computer Anxiety Rating Scale Form A was created that reflect different aspects of technological anxiety including anxiety about computers, the role of computers in society, computer programming, computer use, consumer uses of technology, problems with computers and technology and the media (Rosen & Weil, 1992). 

To assess face and content validity, items on the Computer Anxiety Rating Scale Form A were presented to professors regularly teaching courses using computers and to consumers who regularly used various technological devices. Fifty-four (54) statements were included on the final scale. Each statement was to be rated on a five-point Lickert scale indicating how anxious or nervous the item in the statement made the person feel at that point in time. Participants were asked to rate their anxiousness or nervousness from “not at all,” “a little,” “a fair amount,” “much,” to “very much” (Rosen & Weil, 1992).
The initial validation study (N=168) was completed in 1982; the revalidation study (N=71) was completed in 1987. Based on the results of nine studies that included a study with elementary and secondary school teachers, a modified Computer Anxiety Rating Scale Form C was developed. The shorter Computer Anxiety Rating Scale Form C contains 20 items, 16 of which were on the Computer Anxiety Rating Scale Form A, plus four new items that reflect changes in technology occurring since the creation of Computer Anxiety Rating Scale Form A (Rosen & Weil, 1992). 

Cronbach’s alpha coefficient (α) for the validation study was .93; Cronbach’s alpha coefficient (α) for the revalidation study was .92. Only items that were shared between Form A and Form C are included in the calculation. Computer Anxiety Rating Scale Form A included 16 Computer Anxiety Rating Scale Form C items. Therefore, the alpha was adjusted using the Spearman-Brown Formula for estimating the reliability of a test of length n from a test of any other length. With an alpha coefficient above .80, Computer Anxiety Rating Scale Form C is quite reliable (Rosen & Weil, 1992). 

The Computer Anxiety Rating Scale Form C yields a Total Computer Anxiety Score and three Factor Scores. Based on the distributional characteristics of the Computer Anxiety Rating Scale Form C in multiple studies, the score is partitioned into three levels – No Technophobia, Low Technophobia and Moderate/High Technophobia. The following chart provided the cutoffs for the Computer Anxiety Rating Scale Form C:

Table 2

Cutoffs for Computer Anxiety Rating Scale Form C
	
Computer Anxiety Rating Scale Form C


No Technophobia



20-41



Low Technophobia


42-49



Moderate/High Technophobia

50-100




The factor structure was generated using a sample of 473 university students at seven universities across the United States. Only those factors which have eigenvalues of greater than 1.00 were considered and only when their loadings were greater than .30. Factor 1 reflects Interactive Computer Learning Anxiety, accounting for 42% of the variance. Items fit into the categories of learning how to operate computers, dealing with computer errors, considering the purchase of a computer and applying for a job requiring interactive computer knowledge. Factor 2 reflects Consumer Technology Anxiety, accounting for 10% of the variance. Anxiety about resetting digital clock dials and programming a microwave oven loaded the highest; taking a computer test or watching someone work on a computer loaded to a lesser extent. Factor 3 reflects Observational Computer Learning Anxiety, accounting for 5% of the variance. Items in the scale place individuals in a situation in which they must observe computer products, ramifications of computer technology, or use a consumer application of technology such as an automated banking machines where others might observe them. In all subscales, the higher scores indicate more computer anxiety. The table following indicates items included in each Factor Score:

Table 3 
Computer Anxiety Rating Scale Form C Scoring for Factors 1, 2 & 3:
	INTERACTIVE COMPUTER LEARNING ANXIETY:




Total Items 1, 3, 7, 10, 11, 12, 13, 14, 16, 17, 20

CONSUMER TECHNOLOGY ANXIETY:





Total Items 2, 15, 18, 19

OBSERVATIONAL COMPUTER LEARNING ANXIETY




Total Items 4, 5, 6, 8, 9, 18


Treatment

The principal of the elementary school selected the participants in the study. Based on her knowledge of the participants, derived from multiple observations and interviews, the principal selected 16 inservice teachers who she felt were anxious or afraid to use computers. Prior to beginning the one‑day training on digital storytelling, participants took the Computer Anxiety Rating Scale Form‑ C, which served as the pretest. All participants completed the one‑day training on digital storytelling. The training consisted of an introductory PowerPoint providing research on digital storytelling in the classroom, rationale for using Photo Story 3, availability and cost of software (free), as well as an overview of how to download and install the software.  After a demonstration of how to create a digital story, the remaining workshop was self-paced and hands-on, with support provided as needed.  By the end of the training, the students were assisting each other when one of the trainers was not available. Files were saved onto personal flash drives in .wmv format to allow sending and uploading the stories. All teachers participated when they were encouraged to share their productions at the conclusion of the training. After the completion of the one-day training, the participants again took the Computer Anxiety Rating Scale Form‑ C, which served as the posttest.
Data Collection Procedures


Each of the participants was administered the Computer Anxiety Rating Scale Form‑ C along with a brief guide that contained step-by-step directions for completing the scale. Each guide contained a unique identifier that was later used to match posttest results for each participant. Upon completion of the one-day training on digital storytelling, each participant completed the Anxiety Rating Scale Form‑ C.
Data Analysis Procedures


A t-test for paired samples was utilized to test the non-directional research hypothesis in this study. The Total Computer Anxiety score was calculated by combining the results for all 20 items. Each factor score was calculated by combining the results of the related items for Factors 1, 2, and 3. The ninety-five percent confidence level (p<.05) was used as the criterion level for determining statistical significance. The results of this study were considered to be educationally meaningful if the effect size exceeded one third of a standard deviation (d ± 0.33).

Limitations of the Study
The following limitations are factors beyond the researcher’s control that may affect the results of the study:

1. Research Design. The nature of the study did not allow for a control group.

2. Non-randomization of the Sample. The principal selected participants so randomization was not possible. 

3. Sample Size. Due to the size of the sample (N=16), results may not be generalizable beyond the specific population from which the sample was drawn. The small sample size may also affect validity and reliability of the results.

4. Lack of Longitudinal Perspective. The study was based on one‑day training with the posttest occurring immediately following the training. With the posttest measurement only occurring once, it would be impossible to determine whether the one-day training had a long-term effect on the anxiety of the inservice teachers toward computers. 
5. Brevity of Training. The Concerns-Based Adoption Model holds that most changes in education take from three to five years to be implemented. Change is complex and time-consuming. (Hall & Hord, 2001). One-day training would not be long enough to facilitate any change in the classrooms even if teacher anxiety is reduced at the end of the training. 
Summary
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers. Given this purpose, the study addressed the following research question: 
What is the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers?
This section also described the methodology used to test the research hypothesis in this study. The research design, participants, treatment, instrumentation, data collection procedures, data analysis procedures, and limitations were also discussed. The research report was based on the methodology presented in this section. The following chapter presents the results that were obtained as a result of these procedures.

CHAPTER FOUR
RESULTS

Introduction
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers. In order to achieve this purpose, the study utilized a t-test for paired samples to test the non-directional research hypothesis. Data were gathered using the Computer Anxiety Rating Scale Form‑C. Results yielded a Total Computer Anxiety Scale as well as three factor scales: Factor‑1 Interactive Computer Learning Anxiety, Factor‑2 Consumer Technology Anxiety and Factor‑3 Observational Computer Learning Anxiety. This section describes the results that were obtained when the hypothesis was tested. The results are reported in tabular and narrative form. 
Total Computer Anxiety

To determine whether there was a statistically significant difference in the anxiety of inservice teachers toward computers before they participated in a one-day training in digital storytelling and the anxiety of inservice teachers toward computers after they participated in a one-day training in digital storytelling, a t-Test for paired samples was utilized. The results from that scale are reported on Table 4 on page 39. 

Table 4

Results obtained from the t-test for paired samples regarding Total Computer Anxiety 

(N = 16)
	Total Computer Anxiety 

	
	Pretest
	Posttest
	
	
	

	N
	Mean
	SD
	Mean
	SD
	t
	p
	d

	16
	53.56
	15.09
	45.13
	11.72
	2.39
	.030
	0.72


As shown on Table 4 on page 39, the t-Test for paired samples yielded a t of 2.39 that was statistically significant (p = .030) and an effect size (d = 0.72) that was educationally meaningful.

Factor‑1: Interactive Computer Learning Anxiety


In addition to Total Computer Anxiety, the Computer Anxiety Rating Scale Form C yielded three factor scores. Items in Factor: Interactive Computer Learning Anxiety reflect categories of learning how to operate computers, dealing with computer errors, considering the purchase of a computer and applying for a job requiring interactive computer knowledge. 

The results from that scale are reported on Table 5 on page 40. 

Table 5
Results obtained for Factor 1: Interactive Computer Learning Anxiety from the t-test for paired samples (N = 16).
	Factor 1: Interactive Computer Learning Anxiety 

	
	Pretest
	Posttest
	
	
	

	N
	Mean
	SD
	Mean
	SD
	t
	p
	d

	16
	33.75
	9.76
	28.63
	7.59
	2.10
	.053
	0.68


As shown on Table 5 on page 40, the t-Test for paired samples yielded a t of 2.10 that was not statistically significant (p = .053) and an effect size (d = 0.68) that was educationally meaningful.

Factor‑2: Consumer Technology Anxiety


Items in Factor 2: Consumer Technology Anxiety reflect categories about resetting digital clock dials, programming a microwave oven, taking a computer test or watching someone work on a computer
The results from that scale are reported on Table 6 on page 41. 

Table 6
Results obtained for Factor 2: Consumer Technology Anxiety from the t-test for paired samples (N = 16).
	Factor 2: Consumer Technology Anxiety 

	
	Pretest
	Posttest
	
	
	

	N
	Mean
	SD
	Mean
	SD
	t
	p
	d

	16
	9.44
	3.85
	7.75
	3.26
	2.76
	.014
	0.52


As shown on Table 6 on page 41, the t-Test for paired samples yielded a t of 2.76 that was statistically significant (p = .014) and an effect size (d‑=‑0.52) that was educationally meaningful.

Factor‑3: Observational Computer Learning Anxiety


Items in the scale place individuals in a situation in which they must observe computer products, ramifications of computer technology, or use a consumer application of technology such as an automated banking machines where others might observe them. The results from that scale are reported on Table 7 on page 42. 

Table 7
Results obtained from the t-test for paired samples concerning Factor 3: Observational Computer Learning Anxiety (N = 16).
	Factor 3: Observational Computer Learning Anxiety 

	
	Pretest
	Posttest
	
	
	

	N
	Mean
	SD
	Mean
	SD
	t
	p
	d

	16
	12.31
	4.03
	10.56
	4.27
	1.69
	.111
	0.41


As shown on Table 7 on page 42, the t-Test for paired samples yielded a t of 1.69 that was not statistically significant (p‑=‑.111) and an effect size (d‑=‑0.41) that was educationally meaningful.

Summary
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers. Sixteen inservice teachers took the Computer Anxiety Rating Scale Form C as the pretest and the posttest. This section presented the results from the analyses used to test the hypothesis set forth in this study. The next section presents the conclusions, interpretations, and implications suggested by the results.
CHAPTER FIVE
CONCLUSIONS, INTERPRETATIONS AND IMPLICATIONS

Introduction
The purpose of this study was to describe the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers. In order to achieve this purpose, the study utilized a t-test for paired samples to test the non-directional research hypothesis. The previous chapter provided the results obtained through analysis of the data that were collected to test the hypothesis. This chapter will provide a description of the conclusions, interpretations, and implications that derive from the results presented in the previous chapter. 

Conclusions Regarding Total Computer Anxiety

The following research question was addressed by this study: What is the effect of one-day training in digital storytelling on the anxiety of inservice teachers toward computers?r

In addressing this research question, the study tested the following non‑directional research hypothesis: There is a statistically significant difference in the anxiety of inservice teachers toward computers before they participate in one-day training in digital storytelling and the anxiety of inservice teachers toward computers after they participate in one-day training in digital storytelling. 

With regard to Total Computer Anxiety analyzed during the study, the results presented in Table 4 on page 39 indicate that there is a statistically significant difference (p = .030) between the mean obtained for the pretest (53.56) and the mean obtained for the posttest (45.13). Therefore, the research hypothesis is accepted.

Conclusions Regarding Factors 1, 2, and 3


The Total Computer Anxiety was determined by the results from all twenty questions in the Computer Anxiety Rating Scale Form C. The scale was further broken down for three factors: Factor 1: Interactive Computer Learning Anxiety, Factor‑2: Consumer Technology Anxiety and Factor‑3: Observational Computer Learning Anxiety. Each of these factors was further analyzed for discussion purposes. 

With regard to Factor 1: Interactive Computer Learning Anxiety, the results presented on Table 5 on page 40, indicate that there is not a statistically significant difference (p = .053) between the mean obtained for the pretest (33.75) and the mean obtained for the posttest (28.63). 


With regard to Factor 2: Consumer Technology Anxiety, the results presented on Table 6 on page 41, indicate that there is a statistically significant difference (p = .014) between the mean obtained for the pretest (9.44) and the mean obtained for the posttest (7.75). 


With regard to Factor 3: Observational Computer Learning Anxiety, the results presented on Table 7 on page 42, indicate that there is not a statistically significant difference (p = .111) between the mean obtained for the pretest (12.31) and the mean obtained for the posttest (10.56). 

Interpretations Regarding Total Computer Anxiety


With regard to Total Computer Anxiety, previous sections of this report indicated that a statistically significant t (t=2.39, p=.030) favoring posttest scores of inservice teachers after completing one-day training in digital storytelling, was obtained and that the non-directional hypothesis was accepted.


This suggests the following interpretation: the Total Computer Anxiety of inservice teachers was statistically significantly lower after completing one-day training in digital storytelling than the Total Computer Anxiety of teachers prior to completing one-day training in digital storytelling.


Inasmuch as the obtained effect size (d=0.72) was almost three‑quarters of one standard deviation, it can be argued that the difference favoring Total Computer Anxiety of inservice teachers after completing one-day training in digital storytelling, was also educationally meaningful.

Interpretations Regarding Factors 1, 2, and 3


With regard to Factor 1: Interactive Computer Learning Anxiety, previous sections of the report indicate that there is not a statistically significant difference (t = 2.10, p = .053) between the mean obtained for the pretest (33.75) and the mean obtained for the posttest (28.63).


This suggests the following interpretation: There was no statistically significant difference between the Interactive Computer Learning Anxiety of inservice teachers after one-day training in digital storytelling and the Interactive Computer Learning Anxiety of inservice teachers before one-day training in digital storytelling.

However, inasmuch as the obtained effect size (d = 0.68) was more than one-half of one standard deviation, it can be argued that the difference favoring Interactive Computer Learning Anxiety of inservice teachers after completing one-day training in digital storytelling, was educationally meaningful.
With regard to Factor 2: Consumer Technology Anxiety, previous sections of the report indicate that there is a statistically significant difference (t = 2.76, p = .014) between the mean obtained for the pretest (9.44) and the mean obtained for the posttest (7.75).


This suggests the following interpretation: There was a statistically significant difference between the Consumer Technology Anxiety of inservice teachers after one-day training in digital storytelling and the Consumer Technology Anxiety of inservice teachers before one-day training in digital storytelling.

Indeed, inasmuch as the obtained effect size (d = .52) was slightly more than one-half of one standard deviation, it can be argued that the difference favoring Consumer Technology Anxiety of inservice teachers after completing one-day training in digital storytelling, was also educationally meaningful.
With regard to Factor 3: Observational Computer Learning Anxiety, previous sections of the report indicate that there is not a statistically significant difference (t = 1.69, p = .111) between the mean obtained for the pretest (12.31) and the mean obtained for the posttest (10.56).


This suggests the following interpretation: There was not a statistically significant difference between the Observational Computer Learning Anxiety of inservice teachers after one-day training in digital storytelling and the Observational Computer Learning Anxiety teachers before one-day training in digital storytelling.

However, inasmuch as the obtained effect size (d = .41) was slightly less than one-half of one standard deviation, it can be argued that the difference favoring Observational Computer Learning Anxiety of inservice teachers after completing one-day training in digital storytelling, was educationally meaningful.
Implications


This study sought to extend the knowledge base concerning effective strategies to reduce the anxiety of inservice teachers toward computers. The ever increasing demands of our global society paired with the mandates for all teachers and students be technology savvy are already affecting the field of education. The American education system has no choice but to innovate or become obsolete. With many veteran teachers unable or unwilling to use computers in the classroom, it is imperative that effective strategies be found to reduce computer anxiety and increase usage of the computer in the classroom.


The results of this study suggest that using digital storytelling as a platform for training inservice teachers to learn technology can decrease their anxiety toward computers. More research should be done to determine if the one-day training has a long-term effect on reduced anxiety as well as the impact of longer two- or three-day workshops.


In looking at the Hall and Hord (2001) process for implementing change, it would be worthwhile to extend the time for providing support services, particularly as teachers move toward using digital storytelling in the classroom as a tool for those students to improve learning.
REFERENCES
Academic Excellence Indicator Report (AEIS) AEIS Indicator Report (2005). Retrieved June 11, 2006 from 
http://www.tea.state.tx.us/cgi/
sas/broker 
Albaugh, P. R. (1997, January). The role of skepticism in preparing teachers for the use of technology. (ERIC Document Reproductions Service No. ED406339)
Becker, H. J. (1991). How computers are used in the United States schools: Basic data from the 1989 L.E.A. computers in education survey. Journal of Educational Computing Research, 7(42), 385-406.

Bruner, J. (1990). Acts of meaning. Cambridge, Massachusetts: Harvard University Press.

Bryant, A. L. (2000, Winter).  Investment in education and technology: the key to preparing for the digital age. Technos: Quarterly for Education and Technology, 9(4), 21.

Chandler, D. (2006). Semiotics for Beginners. Retrieved June 16, 2006, from http://www.aber.ac.uk/media/Documents/S4B/sem01.html
Cuban, L. (1989). Teachers and machines: the classroom use of technology since 1920. New York: Teachers College Press.

Davis, A. (2004). Co-authoring identity: digital storytelling in an urban middle school. THEN: Journal, 1(1). Retrieved June 21, 2006, from http://thenjournal.org:16080/feature/61/
Dewey, J. (1933). How we think: a restatement of the relation of reflective thinking to the educative process. New York: Heath.

Donoho, R. (1994). Terminal illness. Successful Meetings, 28 (6) 35-38.
Dorinina, O. V. (1995, July/August). Fear of computers. Russian Social Science Review, 36(42), 79-96.

Friedman, T. L. (2005). The world is flat: A brief history of the twenty-first century. New York: Farrar, Straus and Giroux. 

Fuller, H. L. (2000, Summer). First teach their teachers: technology support and computer use in academic subjects. Journal of Research on Computing in Education, 32(4), 511-532.

Gall, M. D., Gall, J. P. & Borg, W. R. (2003).  Educational Research (7th ed.).  Boston, MA: Allyn and Bacon.
Gerard, G., & Sleeth, R. G. (1996, Summer). Technology-assisted instruction and instructor cyberphobia: recognizing the ways to effect change. Education, 116(42), 604-609.

Guha, S. (2000). A comparative analysis of present and preferred situations of elementary grade teachers in using computers for classroom instruction. (ERIC Document Reproduction Service No. ED440089) 
Hogan, K. (1994, February). Technophobia. Forbes, ASAP Supplement, 116.
Hall, G.E. & Hord, S.M. (2001).  Implementing change: patterns, principles, and potholes. Needham Heights, MA: Allyn and Bacon
Howell, D., & Howell, D. (2003, October). What’s your digital story? Library Media Connection, 22(2), 40-41.

Hull, G., & Nelson, M. E. (2005, April). Locating the semiotic power of multimodality. Written Communication, 22(2), 224-261.

King, C. (2006). Storytelling power. Retrieved June 12, 2006, from http://www.creativekeys.net/StorytellingPower/sphome.html
McKenzie, J. (2001, January). Head of the class. How teachers learn technology best. The School Technology Authority. Retrieved June 12,  2006, from  
http://www.electronicschool.com/2001/01/0101f2.html
McKenzie, J. (2002, September). Beyond toolishnesh: The best ways for teachers to learn and put new technologies to good use. Multimedia Schools, 9(4), 34-40.
Moore, G. A. (1999).  Crossing the chasm: Marketing and selling high-tech products to mainstream customers.  New York: Harper Business.
North Central Regional Educational Laboratory. A Nation At Risk. Retrieved 16 June 2006, from http://www.ncrel.org/sdrs/areas/issues/content/ cntareas/science/sc3risk.htm

Norton, P. & Wiburg, K. M. (2003). Teaching with technology: designing opportunities to learn. Canada: Thomson Wadsworth.
Norwood, J. Carson, C. Deese, M. Johnson, N. J. et al. (2006). Off-shoring” An elusive phenomenon. Washington, DC: National Academy of Public Administration. Retrieved June 2, 2006 from http://www.napawash.org/Pubs/Off-ShoringJan06.pdf
Prensky, M. (2001, October). Digital natives, digital immigrants. NCB University Press, 9(5), 1-6.

Prensky, M. (2001, October). Digital natives, digital immigrants, part II: do they really think differently? NCB University Press, 9(5), 1-6.

Robinson, J. F. (2006). Suite 101: Enter curious. Retrieved 12 June 2006, from http://www.suite101.com/article.cfm/the_art_of_storytellling/ 110011
Rogers, E. M. (2003). Diffusion of innovations. New York, New York: The Free Press.

Rosen, L., & Weil, M. M. (1992, June). Measuring technophobia: a manual for the administration and scoring of the Computer Anxiety Rating Scale (Form C), the Computer Thoughts Survey (Form C) and the General Attitudes Toward Computers Scale (Form C).
Rosen, L., & Weil, M. M. (1995). Computer availability, computer experience, and technophobia among public school teachers. Computers in Human Behavior, 11(1), 9-31.

Schank, R. (2004). Story-centered curriculum. In Socratic Arts. Retrieved June 19,  2006, from http://www.socraticarts.com/about/scc.htm

Tapscott, D. (1998). Growing up digital: The rise of the Net generation. New York: McGraw-Hill.

Thomas, R. M. (2005). Comparing Theories of Child Development. California: Thomson Wadsworth.

Tucker, G. (2006). First person singular: the power of digital storytelling. Screen Education, 42, 54-58.

U.S. Department of Education, N. C. E. S. (2003). Internet Access in U.S. Public Schools and Classrooms: 1994-2002. Washington, DC: U.S. Government Printing Office. 
U.S. Department of Education, Office of Educational Technology, Toward a new golden age in American education:  How the internet, the law and today's students are revolutionizing expectations. (2005) Washington, DC: U.S. Government Printing Office.

Visible Knowledge Project. Retrieved June 19, 2006, from http://crossroads.georgetown.edu/vkp/resources/glossary/authenticlearning.htm


APPENDIX A

Computer Anxiety Rating Scale Form C

APPENDIX B
Storyboard Template


APPENDIX C
PowerPoint – Digital Storytelling


APPENDIX D
Installation Directions for Photo Story 3


APPENDIX E
Photo Story 3 How to Manual
