
TRANSFORMATION LEARNING THEORY AND THE ADULT LEARNER 

THE DEVELOPMENT OF INFORMATION LITERACY SKILLS 

IN RESPONSE TO THE INFORMATIONAL CONTEXT 

by 

LeANN McKINZIE, B.S., M.Ed 

A DISSERTATION 

IN 

INSTRUCTIONAL TECHNOLOGY 

Submitted to the Graduate Faculty 
of Texas Tech University in 

Partial FulfiUment of 
the Requirements for 

the Degree of 

DOCTOR OF EDUCATION 

Approved 

Accepted 

December, 1997 



LeAnn McKinzie 

Copyright, 1997 



TABLE OF CGNTENTS 

ABSTRACT xi 

LISTOFTABLES xiii 

LISTOFHGURES xiv 

CHAPTER 

I. INTRODUCTION 1 

Education's Response 1 

Informational Imperative 2 

The Informational Imperative in the School 3 

Informational Contexts 4 

The School as an Informational Context 5 

Implications for teachers 7 

Information Literacy in the Informational Context 8 

Information Literacy: A Historical Perspective 8 

What is literacy? 12 

Computer hteracy 12 

Traditional literacy 13 

Other literacies 13 

Research initiatives 17 

A Working Definition of Information Literacy 18 

Professional Development 20 

Summary 21 

TheStudy 22 

Statement of Problem 22 

Purpose of Study 22 

Research Questions 23 

11 



Significance of the Study 23 

Theoretical Framework 23 

Research Design 24 

Defmition of Terms 25 

Communicative leaming 25 

Computer Uteracy 25 

Epistemic distortions 25 

Information 25 

Informational context 26 

Informational imperative 26 

Information literacy 26 

Instmmental leaming 26 

Literacy 26 

II. BACKGROUND LITERATURE 27 

Information in the Informational Context 27 

The Value of Information 28 

Information Storage and Transmission 28 

Shared Processing 29 

Textual Evolution 30 

The information process 30 

Technology in the Informational Context 31 

The Teacher in the Informational Context 32 

Professional Development 33 

Lifelong Leaming in the Facilitation of Change: The Adult Leamer 33 

Adult Leaming in the Informational Context 34 

Adult Leaming Theory 35 

111 



Self-directing 36 

Experiential 36 

Readiness to leam 37 

Orientation to leaming 38 

Motivation 39 

Anxiety-provoking 40 

Beliefs 41 

Collaboration 43 

Emancipatory 43 

Transformation Leaming Theory 44 

Communicative Action 45 

The Three Leaming Domains: A Closer Look 48 

Instmmental leaming 48 

Communicative leaming 48 

Emancipatory leaming 48 

Meaning Stmctures 49 

Meaning perspectives revisited 51 

Skill Development and Epistemic Distortions 53 

The level of reflective judgment 53 

Reification 53 

A lack of information or skill 54 

Ability to negotiated ill-defmed problems 54 

Reflection 

Toward a Theory of Adult Leaming 57 

Summary 58 

IV 



III. METHODOLOGY 59 

TheSite 59 

Entry 60 

The Participants 61 

Study Design 63 

Content and Data CoUection 63 

WeekOne 63 

WeekTwo 63 

Week Three 64 

Week Four 65 

What Did the Study Look Like? 65 

The Research Process 67 

The Researcher 67 

The Research Tradition 68 

Conception of Self 68 

Conception of Others 70 

Research Etiiics 70 

Interpretive Paradigm 70 

Transformation Leaming Theory 70 

Research Strategies 71 

Research Questions 71 

Research Purpose 72 

QuaUtative Strategy 72 

Methods of Data Collection 72 

Participant Observation 73 



Interview 73 

Needs Assessment 74 

Joumaling 74 

Methods of Data Analysis 75 

The Flow Model 76 

The Art of Interpretation 77 

Criteria for Judging Adequacy 78 

Critical VaUdity Compared to Traditional Validity 78 

Tmstworthiness Criteria 79 

Credibility 79 

Persistent observation 79 

Triangulation 80 

Transferability 80 

Presentation 82 

Limitations 83 

Theoretical Sensitivity 83 

Critical Theory 83 

Voluntary Participation 84 

Summary 85 

IV.RESULTS 86 

The Informational Context 86 

People 87 

Teachers 87 

Students 93 

The Information 94 

Non-traditional methods 94 

VI 



Traditional methods 94 

Information overload 97 

The Technology 98 

Instmctional use 98 

Productivity tool 99 

Connectivity 100 

Access to outside sources of information 100 

The Informational Context in Review 101 

The Intersections 101 

People-Information 101 

Experience 101 

Outside sources of information 102 

Technology-Information 102 

Conmiunication technologies 102 

The emergent use of the Intemet 103 

People-Technology 103 

Students 103 

The central administrator 104 

The building administrator 105 

The project facilitator 105 

The Informational Context in Review 107 

Information Literacy Skills in MAP 107 

The information process 107 

The emergent use of the computer 110 

Informational Imperative 110 

Lack of skill 111 

Vll 



Reification of technology: The abihty to "talk the talk" 113 

The Study Situated: A Summary of the Whole Informational 

Context 114 

The On-line Classroom Situated in the Informational Context 114 

Situated Access 115 

Technology Constraints 115 

Challenges with public access 116 

The network administrator 119 

The researcher 119 

Thehacker 120 

Events Within the Context 120 

Events Outside the Context 122 

Situated Access Reviewed 122 

Situated Interaction 123 

The reflection form 123 

Impact of events 125 

Quality and quahty issues 126 

Message Types and Leaming 129 

Instmmental leaming 130 

Communicative leaming 131 

Teacher as leamer 132 

Leaming from the students 134 

Transformative Leaming 134 

Amy's critical reflection 135 

Transformative capacity 136 

Amy's experience 137 

Indications of transformation 144 

viii 



Emergent Information Literacy Skills 144 

Teachers 144 

Students 145 

Summary 147 

V. DISCUSSION AND CONCLUSIONS 148 

The Research Questions 149 

What is the Nature of the Informational Context of the 

SelectedSite 149 

Systemic view 150 

Don's experience 151 

Amy's experience revisited 151 

Reciprocal transformation 152 
How does the Informational Context Impact the Development of 
information literacy skills? 152 

The information 152 

The technology 153 

The people 153 

Informational context in flux 154 

How do Epistemic Distortions Based on the Informational Context 
Affect the Development/Enhancement of Information 
Literacy Skills? 155 

How Does Critical Reflection, Including Content, Process, 
and Premise Reflection Help to Overcome Epistemic 
Distortions in the Acquisition of Information Literacy Skills? 156 

Reification of technology 156 

Information hteracy skiUs 157 

Technology skill development 157 

Importance of the Research Findings 158 

Theory 158 

IX 



Practice 158 

Methods 159 

Appiication of Research Findings 159 

The Support of the Adult Leamer 159 

Lifelong and just-in-time leaming 160 

Adult Leaming Situated: Application of the Findings 161 

The informational context 161 

Reflection 161 

Recommendation for Future Research 162 

Contextual Concems 162 

Transformation Concems 162 

Summary 163 

REFERENCES 165 

APPENDICES 

A. ATTRIBUTES OFINFORMATION LITERACY AS IDENTIFIED IN 
THE LITERATURE 180 

B. STRUCTURED INTERVIEW INSTRUMENT 186 

C. THE ON-LINE JOURNAL 189 

D. NEWSGROUP DISCUSSION 191 

E. EXAMPLE: MAP CURRICULUM 194 

F. MAP SEMESTER TASK 196 

G. CODING SCHEMES 198 

H. THE ON-LINE CLASSROOM: PARTL\L PRINT OUT OF THE 
WEBSITE 203 



ABSTRACT 

The information explosion is being fiieled by informationai imperatives (Lamb, 

1996), or rhetoric aimed at the preeminence of information techmology which maintains the 

gap between expectations and practice in its use in the schools. The informational context 

of the school wiiich is composed of people, the information with which the people, or 

students and teachers interact, and the technology which mediates the information should 

be considered in attempting to close this gap. Training activities which support people 

within the informaiional context focus on skills which promote negotiation of the context, 

or information literacy skills (Zurkowski, 1981). Appropriate training practices which 

facilitate adult leaming through the recognition of past experiences and meaning 

perspectives are critical for skiU development and personal change. Opportunities for 

critical reflection, including content, process, and premise reflection assist leamers in 

recognizing distortions in ways of knowing, or epistemic distortions (Mezirow, 1990) that 

may interfere with professional development. 

This dissertation provides an examination of an on-line leaming environment 

where opportunities for critical reflection are provided in an effort to illuminate those 

factors which promote transformation of meaning perspectives, supporting new and more 

integrative ways of knowing. Qualitative in nature, the study attempts to consider the 

impact of the informational context on the development of information literacy skiUs in a 

systemic manner. 

The research promotes the importance of the informational context in the design and 

delivery of training opportunities. Specifically, smdy outcomes point to the need to 

(a) consider the nature of the informational context, (b) specifically consider the needs of 

people in the informational context, (c) recognize that people, information, and technology 

xi 



within the context continuaUy defme and redefme the context, (d) recognize that the 

identified stmctures simate access and interaction, thereby impacting the transformative 

capacity of the context. 

The user's interface with technology and innovation in a naturalistic setting will 

continue to provide opportunities for study as technology emerges to mediate the 

informational context in schools. In this way the smdy uniquely contributes data and 

fmdings in support of a systemic approach to content deUvery via electronic 

communications and concomitant theory development. 
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CHAPTERI 

BACKGROUND 

The information society is a reality. The so-called explosion of information has 

far-reaching implications that we are just starting to recognize. "Many changes can indeed 

be traced to the new teclmologies, but the way in which individuals use the technologies is 

driving the Information Revolution" (Rogers, 1986, p.8). Those implications are emergent 

in the framing of theory, as well as practice, and was considered in this proposed study. 

Education's Response 

According to Galbreath and Andreotta (1994), one of the four elements wiiich will 

contribute to the development of the coming National Information Infrastmcmre are skiUed, 

well-trained human resources, "who produce, transmit, access, and manipulate an ever-

expanding flow of information" (p. 15). In the school setting, the human resource 

development necessarily focuses on teachers and students and their information literacy 

skills. 

Technology use, as well as definitions of information literacy are being dictated by 

informational imperatives (Lamb, 1996) which do not recognize the informational context 

of the schools. While it is tme that, "Information Age citizens must leam not only how to 

access information, but more importantly, how to manage, analyze, critique, cross-

reference, and transform it into usable knowledge" (Harris, 1996, p. 15), it must be 

recognized these skills take time to master. The informational context and emergent needs 

of teachers in the school environment must be considered in the development of training 

activities which support information literacy. 

Appropriate training practices wiiich facilitate adult leaming through the recognition 

of prior experiences, assist leamers in recognizing epistemic distortions. According to 



Cranton (1994) Mezirow identifies three types of meaning perspectives. Epistemic 

meaning perspectives are related to knowledge and the way we know ( p.28) and are being 

considered in their relation to sldll development. Distortions in those perspectives may 

come through past experiences dealing with the informational perspective or current issues 

in the informational context. Opportunities for critical reflection will change old ways of 

knowing into new ways of understanding. Training in support of change is at issue. 

Transformation leaming theory (Mezirow, 1990b), based on critical theory was utilized to 

support personal change. 

Informational Imperative 

"The world has moved into the information age, and educators are under incredible 

pressure to use and teach with information tecimologies" (Schmm & Fitzgerald, 1996, 

p. 108). The informational imperative is at least partially responsible for that pressure. The 

informational imperative, as described by Lamb (1996) "maintains the gap between 

expectations and practice" in the use of information technologies (p. 20). These statements 

broadcast through various media, extol the virtue and value of information, information 

technology, and the various infrastmctures which support them and are typically linked to 

economic survival in the information society (Lamb, 1996). An example of this kind of 

thinking is apparent in what Heterick (1993) calls "the third great revolution of humankind: 

the Information Revolution...during [which] knowledge was the driving force of society, 

and the measure of wealth was access to that knowledge (p.l4). Lamb (1996) contends 

that it is the information imperative that allows authors to make these bold statements about 

information and information tecimologies while downplaying the importance of 

understanding the information-gathering processes that are often needed for effective 

interpersonal and interorganizational interaction (p. 25), as well as the training 

opportunities which could facilitate these processes. 



Lamb (1996) believes that the social worlds where people hve and work largely 

determine their value of information and subsequent information needs (p. 17). Papert 

(1980) refers to a "principle of cultural resonance" (p. 54), pointing to the role of culture in 

shaping what people think and do. Information infrastmcture policy in the US foUows the 

same pattem according to Lamb. "NII (National Information Infrastmcture) proponents in 

the US seem to beheve...that if they make relevant and strategic information available, then 

appropriate electronic information usage practices will naturally develop" (Lamb, 1996, 

p.25). An excerpt from Al Gore's (1993) speech to the Washington Press Club points to 

this conclusion: 

In this decade we will transmit more and more as well. 
We'll send and receive, not just on the telephone but across the full range 
of the new technologies. We'll tum from consumers into providers. 
In a way, this change represents a kind of empowerment. The quality 
revolution in the factory treats each individual as a source of added value. 
The communications revolution recognizes each individual as a source of 
information that adds value to our community and to our economy [On-
Line]. 

Empowerment seems to be the key. According to Papert (1980), empowerment comes 

through the performance of personally meaningful projects, known as the "power 

principle" (p. 54). The skill to perform such projects must be in place before the individual 

can "add value" to the community, with the value being defined by its immediate 

community. The "informational context" could situate such activities. 

The Informational Imperative in the School 

The informational imperative is alive and well in the educational community. 

Referring to the "digitized curricula", Lamb (1996) suggests that this is the imperative 

message related to education today: "Hamess information technologies in education to 

prepare tomorrow's information workforce" (p. 20). This type of imperative, as Goodman 

(1995) points out, drove the thirdwave restmcturing movement which relegated teachers 



and students to a passive acceptance of a destiny that had already been planned for them 

(p.7). 

Predictions are often based on the imperative. Graumann (1994) asserts, "I really 

feel this is one of those hinge issues that determines what kind of society we'll have. If 

schools don't have these resources, then a vast majority of Americans won't have access to 

this vast new world (p. 34). Hawkins (1993) promotes the idea that, " it is unlikely that 

schooling can be reorganized without broad and careful planning to use current and 

emerging techmologies well" (p.31). These predictions about information resource use 

without the description of scenarios that depict its use undermines its reliability (Lamb, 

1996, p. 34). Again, "contextual conditionals" (Lamb, 1996, p.34) must situate the use of 

information and its delivery system in the school organization, made up of the people and 

the cultures, who according to Papert (1987) are the most important components in the 

educational setting. Moreover, the students and teachers in those schools must have the 

skills to successfuUy utilize information in those contexts. 

Informational Contexts 

In 1981, Paul Zurkowsld, then president of the Information Industry Association 

(IIA) discussed a new "information context" (p. 1382). Placing its arrival in the early 

sixties, he traces the evolution of the information context through the generational 

availability of (1) print information services, like Reader's Guide to Periodical Literature. 

(2) computerized indices for specialized joumals, (3) computerized databases, (4) the 

development of ARPANET and the use of packet switching to provide on-line services (5) 

fuU-text on-line databases, and (6) emergent technologies in 1981, including teletext, 

videotext, and two-way cable services (p.l382). It was Zurkowski's (1981) contention 

that the fiindamental change in the way that information is handled led to the development 

of the information context. The information context, though influenced by the information 



and computer services industry, was more concemed with the human element. The context 

calls for the enhancement of information handhng skills. Specifically, Zurkowsld calls for 

the information literacy of the population to be improved (p. 1383). Information literacy 

skiUs, then, facUitate the successful negotiation of the information context. 

An extenuation of Zurkowski's ideas is evident in Lamb's "informational context" 

(1996), which considers the importance of contexmal analysis in the development of 

information infrastmctures. Informational contexts situate the use of informadon resources 

(Lamb, 1996; Miericke, 1991) and delivery systems within socioculmral (Papert, 1980; 

Rogers, 1986;) and institutional (Lamb, 1996; Kincheloe & McLaren, 1994; Cuban, 1986) 

contexts. These sociocultural and institutional considerations include concems about peer 

status and the legitimacy of performed work (Lamb, 1996, p. 30). The informational 

context recognizes that not all information sources are electronic and that people make 

choices based not only on technological, but also social considerations (Lamb, 1996, 

p.30). FinaUy, the informational context is concemed with the time it takes to acquire new 

skiUs in information retrieval and management (Carstarphen, 1995; Lamb, 1996). "These 

new tecimologies cannot be seen apart from the social and institutional contexts in which 

they are used and the roles they play in the family, the community. and the workplace" 

(Kincheloe et al., 1994, p. 143). 

The School as an Informadonal Context 

The intersection of human resources, technology, and information, as depicted in 

Figure 1.1, forms the informational context. 



Informational 
Imperatives 

Figure 1.1. The Informational Context (Lamb, 1996) 

The informational context of the school being studied is being impacted then, by the larger 

information society and its imperatives about what school should be, the emergence of 

information technologies, and the abundance of emergent information sources. 

Information literacy skiUs in the school setting, at least, should be concemed about the use 

of technological tools to provide students access to the information process. 

The school is a part of society (Dewey, 1933) and thus reflects it values. Goodman 

(1995) takes a historical perspective of school reform and notes that it has been the 

business of schools to change to "mirror" the larger society. The first wave of reform was 

in response to the agrarian society. The second wave came about in the industrial age. The 

postindustrial era brought about the third wave of school change fostering the emerging 

"information/tecimology age" (p.l). Educational reform efforts in the eighties and nineties 



focused the third wave debate. The SCANS Report, What Work Requires of Schools 

(1991) and the national education goals (as proposed in the Bush Administration, 1991 and 

put into law in the Clinton Administration as Goals 2000, 1994) aU outíined goals to 

faciUtate the creation of a competitive workforce in an information society (Doyle, 1994). 

Interestingly, the reform reports were pubUshed at just about the same time computers 

starting appearing in the classroom (Doyle, 1994). As noted in Lamb (1996), the 

information imperative combined reform rhetoric with the emergence of teclmology . 

The tiiird wave school is described as one that provides access to geographicaUy 

distributed resources (Harasim, Hiltz, Teles, & Turoff, 1995), employs teachers who serve 

as facilitators or guides to student leaming (Doyle, 1994; Harasim et al., 1995; Keedy, 

1995; Patten, 1990) and places an emphasis on problem solving and thinldng skiUs (Batson 

& Bass, 1996; Boyer & Semrau, 1995). The teacher in this setting does not have to know 

all of the information (Bumheim, 1993a) but has the skiUs to access resources (Dede, 

1989; Siegel & Sousa, 1994) and faciUtates opportunities for students to experience the 

information process (Batson et al., 1996; Dede, 1995). 

Implications for teachers. Batson and Bass (1996) point out that teachers in the 

schools fmd themsehes 'between the print culture and the digital culture" (p.46). Culture 

and the expectations of culture are critical to the appUcation of educational interventions 

(Papert, 1980). Peters and Lankshear (1996) recognize that the dilemma goes beyond the 

integration of information tecimology, and point out that it is difficult to keep up with, 

much less ahead of, the rapidly changing technological as weU as social conditions that 

make up the leaming environment. The informational context provides flexibility for 

educators who find themselves between the two cultures, and promotes their growth as 

information users. The sldlls needed to participate in the informational context comprise 

information literacy (Zurkowski, 1981). 



The understanding of the informational context is cmcial in the appUcation of 

information technologies to the changing educational setting. Cuban (1993) would argue 

that the marginal use of computers and telecommunications in the classroom is due less to 

lack of fiinding and support for teachers than to the "dominant cultural beUefs about what 

teaching, leaming, and proper laiowledge are and how schools are organized for 

instmction" (p.206). When technologies are used in these product driven schools, digital 

texts and other electronic information resources are being treated like any other text (Peters 

et al., 1996, p.53) in their abiUty to extend the prescribed, rigid curriculum (Schon, 1983), 

or deliver the information product. 

Information Literacy in the Informational Context 

Doyle (1993) and Behrens (1994) attribute the concept of "information literacy" to 

Paul Zurkowski. In 1974 when reporting for the National Commission on Libraries and 

Information Services, Zurkowski wrote: "People trained in the application of information 

resources to their work can be called information literates. They have leamed techniques 

and skiUs for utilizing the wide range of information tools as well as primary sources in 

molding information-solutions to their problems" (Zurkowski, 1974, p.6). As in the 

information context he proposed in 1981, the focus is on skiU and technique development 

to solve specific problems in the work setting with a wide variety of information tools. The 

information context, or Lamb's (1996) "informational context" (p.l7) situates the 

application of information resources and defmes information literacy in that context. 

Information Literacy: A Historical View 

Twenty years after Zurkowski introduced the idea of information literacy to the 

world, Shirley Beiirens (1994) completed a historical analysis of the term and its evolving 

defínition. According to Beiirens (1994), definitions in the seventies focused on the 



information explosion without actual sldU identification. The eighties focused on the 

impact of tecimology on information and the skUls needed to use the information. At that 

time, skUI stmctures were recognized in the development of information Uteracy which 

focused on library skiUs (Behrens, 1994, pp. 314-315) due in part to Carol Kuhlthau's 

(1987) monograph: Information SkiUs for an Information Society: A Review of Research. 

Kuhlthau included library skUls and computer literacy in her conception of information 

literacy (Doyle, p.8). The American Library Association (ALA) got involved in the 

discussion and appointed the Presidential Committee on Information Literacy in 1987 

(Doyle, 1994). In 1989, a seminal document in the legitimization of information literacy 

skiUs was published, providing a defmition which is the most frequently used as a standard 

today (Behrens, 1994; Bumheim, 1993b). The ALA Presidential Committee Report (1989) 

promoted the foUowing definition: "To be information literate, a person must be able to 

recognize when information is needed and have the ability to locate, evaluate, and use 

effectively the needed information" (p.l). Breivik and Ford (1993) also reported that the 

National Fomm on Information Literacy (NFIL) was created to serve as an umbrella group 

for national organizations committed to the development and facUitation of effective 

information consumers. At the time, Doyle (1994) reported that the membership of the 

NF L was a diverse coalition of over 60 national organizations. These included: The 

National Education Association, The Council of Ciiief State School Officers, The American 

Newspaper Publishers Association, The National AlUance of Black School Educators, The 

National Govemors Association, and The US Small Business Administration (Breivik et 

al., 1993). The nineties has focused the discussion on information literacy and its support 

of the leaming process (Behrens, 1994). IntheFaU 1996editionof the American 

Association of School Librarians, Betty Marcoux, Chair of the National Guidelines Vision 

Committee, promotes this discussion. "The leaming process and the information search 

process mirror each other: Students actively seek to constmct meaning from the sources 



they encounter and to create products that shape and communicate that meaning effectively" 

(Marcoux, 1996, p. 2). 

From September, 1991 to March, 1992, the NFIL supported a study directed by 

Christina Doyle as part of an effort to develop both a comprehensive definition of and 

outcome measures for information literacy. Outcome measures were framed within 

national education goals for the year 2000, proposed in 1990 by the Bush Administration, 

in order to higiilight the timeliness of the concept of information literacy (Doyle, 1994, 

p.l9) and again, to reinforce the imperative that linked technology to the process (Lamb, 

1996). National experts in the area, including NFIL members and those nominated by the 

same were chosen to participate in the study which utilized the Delplii technique as a 

qualitative assessment tool (Doyle, 1992). "Participants were given the opportunity to react 

to and edit an existing definition of information literacy and state why information Uteracy 

is a critical national issue. Second, participants rated the six national education goals of 

1990 as to appropriateness for attainment through information literacy" (Doyle, 1993, p. 

135). 

In defíning information literacy, the basic components of the group consensus 

included the ability to access, evaluate, and use information from a variety of resources 

(Doyle, 1992). Findings of the research also provided discrete attributes describing an 

information literate person as someone who : 

1. Recognizes the need for information, 
2. Recognizes that accurate and complete information is the basis for 

inteUigent decision making, 
3. Formulates questions based on information needs, 
4. Identifíes potential sources of information, 
5. Develops successful search strategies, 
6. Accesses sources of information including computer-based and other 

technologies, 
7. Evaluates information, 
8. Organizes information for practical application 
9. Integrates new information into an existing body of knowledge, and 
lO.Uses information in critical thinldng and problem solving. 

(Doyle, 1993, p. 138) 

10 



Finally, three of the six identified educational goals were judged to be attainable through 

information literacy . Goal one dealt with leaming readiness with the focus on teaciiing 

young children the value of information (Doyle, 1992). Goal three dealt with students in 

grades 4, 8 , and 12 demonstrating competencies across the subject areas through the use 

of problem solving and critical thinldng skiUs. The panel stressed that the use of rich 

information resources would promote this type of competency (Doyle, 1992) Goal Five 

focused on adult literacy and the ability to compete in a global economy. The panel saw 

information literacy as enabling skiUs for adults in this society (Doyle, 1992). 

Recent efforts by groups within the ALA (Marcoux, 1996) have focused on new 

guidelines for schools which promote information literacy standards. Access, evaluate, 

and use are the three identified standards with several indicators under each . It is 

interesting to note that what was locate, evaluate, and use in 1989 is now access, evaluate 

and use. The impact of information technology may account for "locate" being replaced 

with "access". 

Since the work of Kuhlthau (1987), the ALA (1989) and Doyle (1992), the trend 

in defíning information literacy has been to list indicators. Appendix A depicts various 

indicators and the authors to which they are credited. Though the list is not exhaustive, it 

does show the vagueness (Ratteray, 1995b; Ochs, 1991) and variety (Ochs, 1991) of 

indicators of information literacy. Beiirens (1994) adds: "Information literacy is an 

abstract concept. As a metaphor, it is a neatiy packaged-and imaginative-descriptive phrase 

that is too literally applicable or easily interpretable, implying something more qualitative 

and diffuse than is evident in the historical meanings of both literacy and information. 

Symbolically, information Uteracy appears to represent the ability to use information, or 

possibly the possession of a lcnowledge of information" (p.309). A direct result of the 

confusion about the meaning of the concept is the danger in its use. 

11 



Shapiro and Hughes (1996) characterize information Uteracy as "an often-used but 

dangerously ambiguous concept" (On-Une). 

What is literacy? Because information Uteracy is an ambiguous concept and because 

there is a "minimal understanding of Uteracy in the electronic age" (McClure, 1994, p. 

116), it is used in the literature to describe other forms of Uteracy, an evolved state of 

traditional Uteracy or it is described as the aU-inclusive new literacy. 

Computer literacy. Information literacy is not computer literacy (Doyle, 1994; 

McClure, 1994; Breivik, 1993). Lamb (1996) would link the widely held assumption that 

information and computer literacy are one and the same to the information imperative 

linking reform efforts with the "information age"(1996). Information literacy is not a focus 

on the technology, rather it is the focus on the information that the tecimolog\ (any 

technology) makes possible in the informational context. Certainly, not all information in 

the school informational context is accessible via computers (Breivik, 1993). However, the 

increasing avaUabiUty of computers in the ciassroom along with an information process 

focus wiU change this. "The process of acquiring information literacy is, to a large degree, 

faciUtated by the new technologies, especiaUy telecommunications (Doyle, 1994. p.29). 

Candy (1993) goes further to stress that, "Information and telecommunications are 

inextricably intertwined, and therefore interdependent" (p.65). For most schools, 

however, computer literacy is or is becoming a subset of information literacy skiUs 

(McClure, 1994; Breivik, 1993) because of the increasing tecimological presence (XCES, 

1994). Not only does the literature relate access issues to information literacy's relation to 

computer literacy, but also to the ability of the computer to manage and store masses of 

information (Doyle, 1994; Kuhlthau, 1987). In the fínal analysis. Ratteray (1995a) stresses 

that the real difference between computer Uteracy and information literacy lies in the rapid 

change of technology. Evolutions in technological tools wiU promote changes in computer 
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Uteracy skiUs, however, information Uteracy skiUs which are based on critical thinJdng 

skUls, are much more stable (Ratteray, 1995a, p.7). 

Traditional literacy. Information Uteracy's relationship to Uteracy should also be 

discussed. Kuhlthau (1987) urges the reader to fu t̂ consider Uteracy: "Literacy, the abUit\' 

to read and write is the foundation on which information skiUs are buUt. Basic reading 

abiUty is essential to information Uteracy as information skUls require reading skiUs. 

Computer Uteracy is also relevant to information literacy. Knowing how to operate a 

computer...provide(s) a good basis for information skiUs" (p.9). 

Certainly, if the goal of information UteracN' is to retrieve and use information, 

basic Uteracy sldUs must precede computer literacy. In fact, the Uterature points to 

information Uteracy as a "synthesis" of the sldUs that people wiU need to function in our 

society (BreivUí, 1991; Doyle. 1992; Farah, 1995; Kuhlthau, 1987; Niederhauser, 1996). 

In a broader sense, Behrens (1994) also promotes the social definition of literacy, but 

discusses a continuum where literacy is an evolving concept (p. 318). In this way. the 

information needs of the society dictate whether or not information literacy skiUs fall within 

the literacy continuum (Behrens, 1994, p. 318j. In fact, Carstarphan (1995) argues that 

each new media evolution should cause a society to redefme what it is to be literate (p.l). 

The sldlls once considered information literacN' skills also evolve into the new conception of 

literacy. 

Other literacies. In effort to help people cope with the ever increasing sources of 

information sources and their variety of representations, several literacies have been 

suggested (Petterson, 1994; Sutton, 1993). A look at three different points of view on the 

multiple literacy concept wiU show the trends apparent in the literamre. Pettersson (1994) 

and Sutton (1993) support visual Uteracy; the ability to discriminate and interpret visual 

input. McClure (1994), Pettersson (1993), and Sutton (1993) support the inclusion of 

media literacy; the abiUty to recognize, read, comprehend, and question ideas and 
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information conmiunicated in a variety of forms (Pettersson, 1993, p.92). McClure (1994) 

and Pettersson (1994) both support computer Uteracy's role in coping with a variety of 

information sources. McCIure (1994) adds traditional literacy and network literacy; the 

ability to identify, access, and use electronic information from the network. Network, as 

defmed by McClure (1994) is as an evolving term that includes various computer, 

telecommunications, and cable TV systems. Finally, Pettersson (1994), discusses cultural 

Uteracy, scientific literacy, and technical literacy. 

The described literacies relate to the concept of information literacy in various ways. 

Pettersson (1994) points to information literacy as a more modem, inclusive definition of 

Uteracy than reading and writing (p. 92). In this model, all of the literacies fit inside of 

information Uteracy spectmm. Figure 1.2 depicts the "new literacy" model. McClure 

(1994) considers information literacy to be "the most encompassing notion" because it is 

the ability to locate and use information, regardless of the format or delivery system (p. 

117). In this model, information literacy is made up of aU the other literacies. 

Figure 1.3 depicts the "literacy integration" model. Sutton (1993) sees no 

relationship between the literacies he proposes and the concept of information literacy. 

Visual literacy, media literacy and information literacy stand on their own in making sense 

of the information in today's society, promoting multiliteracies for a multicultural world 

(p.227). Figure 1.4 depicts the "multiliteracies" model. 
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Figure 1.2. New Literacy Model (Pettersson 1994 , p. 92) 
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Information Literac)' 

Figure 1.3. Literacy Integration Model (McClure, 1994, p. 118) 
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Figure 1.4. MultiUteracies Model (Sutton, 1993. p. 227 j 

Research ininatives. It is confusion and ambiguity about the meaning of concepts 

that often lead to smdies which attempt to provide validation and verification of meaning 

and use in a defmed setting. The discussed XFTL smdy (Doyle, 1992) is an example of 

this kind of initiative. It must be reiterated, how ever. that the participants in the smdy were 

either a part of the XFIL or identified by XFTL members. In discussing the results from a 

recent survey of 830 institutions of higher education in the US \\ hich explored the status of 

initiatives to promote information Uteracy, Ratteray (1995b) stresses that they must be 
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interpreted cautiously: "First there is Uttie agreement among or between Ubrarians. faculty. 

and administrators as to what actuaUy constimtes 'information Uteracy', given the 

evolution of the term from 'Ubrary instmction' to bibUographic instmction" to 'information 

Uteracy'. There is also an unformnate word association which could line information 

literacy with 'computer Uteracy" and the increasingK common usage of the term 

'lnformation Age' " (p. 1). 

Though there is Uttie agreement about the meaning of or indicators \\ hich comprise 

information Uteracy, critical thinking sldUs are presented as providing a theoretical 

framework (Doyle, 1994) or are at least related to information Uteracy (Farah, 1995; 

Gratch, 1991; Shapiro et al., 1996). Mendrinos (1994) stresses, 'To be information literate 

is to develop a lateral, critical thinking process that links to the inteUect's cognitive 

stmcmres and affective domains in joumey toward developing knowledge' (p. 8). 

A Working Definition of Information Literacy 

In 1986 WilUam Demo observed that the meanings of information literacy had been 

provided by Ubrarians, educators, and communication experts, and justifiably could be 

explained from these differing viewpoints (p.l3). Zurkowski's (1981) original conception 

of information contexts would also support this contention. A recent study of educational 

uses of telecommunications by Northem Arizona University aUowed the project design to 

be informed by the differing contexts found in three data coUection sites (Gunn, 1996). 

Though the fostering of information literacy skUls, per se, was not the goal, professional 

development and classroom activities were context dependent. Telecommunicated projects 

were the focus of this study, and, as WiUis (1993), and Chin and Hortin (1994) point out, 

context is cmcial in the initiation of innovation. In this smdy, information literac}' is 

defined as the skiUs needed to participate in the informational context (Lamb, 1996) of the 

school as depicted in Figure 1.5. 
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Figure 1.5. Informational Context Model of Information Literacy (Based on Lamb, 1996; 
Demo, 1986; Zurkowski, 1981) 

Because the skiUs are based on this context, it is believed that they are grounded in the 

context. However, an "organizing" skiU list was utUized during the data coUection based 

on the prevalence of the terminology in the literature which is further detailed in 

Appendix A: 

1. Recognize information need (ALA, 1989; Doyle, 1993; Farah, 1995; 
Hancock, 1994; Kuhlthau, 1987 ; Minnesota State University System, 
1991). 

2. Identify appropriate information sources (ALA, 1989; Doyle, 1993; 
Hancock, 1994; Minnesota State University System, 1991) 

3. Locate appropriate information sources (ALA, 1989: ASCD, 1991; Olsen 
& Coons, 1989) 
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4. Know how to gain access to information in the source (Clark, 1995; Doyle, 
1993; Gratch, 1991; Hancock, 1994; Shapiro et al., 1996) 

5. Retrieve information (Clark, 1995; Mendrinos, 1994; Ochs, 1991; Olsen & 
Coons, 1989) 

6. Evaluate tíie quaUty of information (ALA, 1989; Clark, 1995: Doyle, 1993; 
Farah, 1995; Hancock, 1994; Mendrinos, 1994; Minnesota State Ûniversity 
System, 1991; Ochs, 1991) 

7. Organize the information (Doyle, 1993; Farah, 1995; Hancock, 1994; 
Kraver, 1995; Minnesota State University Svstem. 1991; Ochs, 1991) 

8. Use the information effectively (ALA, 1989; ASCD. 1991; Clark. 1995; 
Hancock, 1994; Kraver, 1995; Kulthau, 1987; Minnesota State University 
System, 1991; Shapiro et al., 1996; Todd. 1995.) 

Professional Development 

Teachers must become information Uterate themselves (Adey, 1993; Doyle. 1994; 

Xiederhauser, 1996); comfortable with the information resources found in the 

informational context as well as with the process of accessing, evaluating, and using 

information (Doyic, 1994, p.23). The discussion of professional development in the 

enhancement or development of information Uteracy skiUs is scarce in the literature. 

Considerations for the creation of professional development activities promoting 

information Uteracy include: (1) the leaming needs of the participants (Chin et al., 1993; 

Ratteray, 1995a; Veenman, Van Tulder, & Voeten, 1994), (2) the inclusion of technical 

skills, including access, retrieval, and manipulation of information (Meiricke, 1991; 

Xiederhauser, 1996). (3) understanding the role of technology on evolving curricula 

(Harasim et al., 1995. p.44; Pina & Harris, 1994, p.lO; Ratteray, 1995b, p.2). (4) 

methodology considerations (Xiederhauser, 1996) (5) "managing a pedagogical shift" 

(Ratteray, 1995a, p. 2 ) and most importantiy, (6) the informational context of the 

participants (Lamb, 1996). 

An example of this type of teacher training is The Telemation Project, a CaUfomia 

grant-ftinded program which initially trained approximateh 450 teachers with a focus on 

information literacy. Using a peer coaciiing model, 20 telementors were trained to support 

local teachers in the integration of on-line resources into smdent-centered leaming projects 
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which support information literacy (Doyle, 1995, p. 40). The training went beyond 

technical skUls, focusing on meaningful curricular integration by the participants (Doyle, 

1995, p. 41). In like manner, Mendrinos (1994) presents several case studies in which 

teacher-library media speciaUst partnerships in Maine and Maryland developed 

interdisciplinary, multimedia-based projects (p.l39). Teacher training consisted of the use 

of multimedia and on-line sources, search strategies, and curricular integration. 

Programmatic success was established by projects which showed "increased achievement 

and productivity, more in-depth critical thinking strategies, and the development and 

transfer of information literacy processes" (Mendrinos, 1994, p. 139). It must be noted 

that the criteria for this assessment was not given. 

The discussion of information literacy training for teachers is not prevalent in the 

literature. In fact, projects that promote the use of telecommunications in the classroom are 

described similarly. A given example is the Northem Arizona University project (Gunn, 

1996) devoted to the integration of telecommunications and science curriculum. Again, this 

project was not pomayed as promoting information literacy, yet is very similar to the 

Telemation Project and displayed the characteristics of professional development for 

information literacy as described in the literature. 

Summary 

Educators were information literate before the computer arrived in their classrooms. 

Even today, as the schools fínd themselves between the digital- and print-based cultures 

(Batson et al., 1996) the informational context recognizes that people know that there are 

alternatives to electronic sources of information and make resource choices based on 

technological as well as social concems (Lamb, 1996). Professional development that 

focuses on the informational context, and how forces in the school and society at large may 

have informed or distorted teachers' beliefs and abilities about information needs to be 
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considered. "Hyperreality has presented us with new forms of Uteracy that do not simply 

refer to discrete sldUs but rather constitute social skiUs and relations of symboUc power" 

(Kincheloe et al., 1994, p. 143). It is the new forms of literacy that tiiis study explores, 

and in so doing, attempts to help the participants consider its ability to transform their 

teaching. 

The Study 

Statement of Problem 

Tecimology use, as well as defmitions of information literacy are being dictated by 

informational imperatives (Lamb, 1996) which do not recognize the informational context 

of the schools. As computers enter the informational context in the schools, the technology 

"solution in search of a problem" (Florini, 1990, p.374), like all other information 

imperatives, wUl not meet usage expectations, nor ensure information literacy for students 

or teachers. McClure (1994) asserts, "The two contexts, need and process, provide the 

necessary anchors for meaningful technology training" ( p.l 18). Information literacy skiUs 

must be developed in response to the informational context. 

Purpose of Study 

Information literacy skiUs must be framed by an informational context. In this 

way, the informational context was used to inform this study. The on-line environment 

facilitated information literacy through skiU buUding and opportunities for reflection. This 

study attempted to iUuminate those factors that contribute to the information literacy of 

educators and promote opportunities for transformative leaming, a theory of adult leaming 

to be used to inform the teaching and leaming process. Only if the array of skiUs are 

discussed and practiced, from the instmmental to the emancipatory, can information literacy 

in the emergent context be achieved. 
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Research Ouestions 

The research questions for this study were refined tiirough participation in the on-

line environment which served as the fíeld that I entered. The initial questions provided 

direction for the study. "The process of posing questions helps clarify the complex tensions 

that influence the issues we choose to research. (Gitlin, 1990, p. 457). The guiding 

(Erickson, 1986) or organizing (Bogden & BUden, 1992) questions which provided 

stmcture for the study were: 

How does the informational context impact the development of information 
Uteracy skiUs? 
What is the namre of the informational context in the selected pubUc school? 
How do epistemic distortions based on the informational imperative affect 
the development/enhancement of information literacy skiUs? 
How does critical reflection, including content, process, and premise 
reflection help to overcome epistemic distortions in the acquisition of 
information Uteracy skiUs? 

Significance of the Study 

The signifícance of the study lies in the qualitative examination of the computer/user 

interface in a namraUstic setting, thus iUuminating theoretical and practical suppositions in 

the promotion of information literacy sldlls. 

Theoretical Framework 

Transformation leaming theory (Mezirow, 1990a) provided a framework for the 

examination of educators and their challenge in "adapting" to what Howard (1994) calls the 

"third wave" school. Based on critical theory, this theory was especially appropriate 

because the innovations that teachers are forced to consider in the schools are being driven 

by a larger technological society. Howard (1994) insists that with a sense of urgency, 

"The adult ...user is confronted by computer technology and by technological progress in 

society," all at the same time (p.36). The message is clear. Xot only wiU teachers have to 
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leam sometiiing new, they wiU have to change the way they've always done things. The 

participants in this smdy are a part of an altemative program in a secondary school, where 

nontraditional methods are conmionplace. As a result, the teachers had already begun to 

change they way they had always done things, however, the emergence of technology in 

their informational context allowed them the opportunity to leam something new. It is this 

dynamic that was of interest. "The interpretation of theory, critical analysts contend, 

involves understanding the relationship between the particular and the whole and between 

the subject and the object of analysis (Kincheloe et al., 1994, p. 145). 

Mezirow's (1991) theory of transformative leaming provided stmcture for the 

change process. As Mezirow (1992) points out, "A decision to change one's behavior 

must be supported by dependable information and requisite skiUs to in order to proceed" 

(Mezirow, 1992, p.251). In this study, the mediation of the needed information and skiUs 

promoted the transformation process. Consequently, personal change theory, or 

transformative leaming theory, provided the framework for tiiis study. 

Research Design 

An on-line course offered through a university network, where I served as the 

course facilitator, was the field for this study. Self-selected participants were the focus of 

the smdy within the defíned informational context of an altemative program in a secondary 

school setting. 

Data coUection was accomplished through electronic communication. The lessons 

and class were facilitated through electronic maU and the World Wide Web. Reflective 

joumals were kept the duration of the course, providing opportunities for critical reflection. 

On-site interviews were done prior to the beginning of the project and a debriefíng session, 

where member checking activities were encouraged took place at the end of the study. 
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Other opportunities for member checldng came during newsgroup sessions where 

"weaving" activities allowed participants to comment on my perceptions and conclusions. 

Data analysis was accomplished through the coding and categorizing of data 

coUected from the multiple sources Usted above. Finally, the transformative leaming theory 

served as a lens that was used in this smdy. Content, process, and premise reflections 

provided additional stmcture for the coding process. 

Research criteria used in this smdy included connoisseursiiip (Eisner, 1991) or a 

"perceptive eye" (p.8) and persistent observation (Lincoln & Guba, 1985). The multiple 

data sources and opportunities for member checking served as triangulation mechanisms 

for tiiis smdy. These procedures are presented in more detail chapter three. 

Defínition of Terms 

The foUowing terms appear in this document and are used to describe the study and 

the fíndings. 

Communicative leaming. Leaming which comes about through interaction in a 

sociocultural group (Mezirow, 1991). 

Computer literacy. The abUity to operate a computer (Kuhlthau, 1987, p.9). 

Emancipatory leaming. Leaming which occurs when the leamer's reality is 

transformed after new insights are brought about through critical reflection (Cranton, 

1994). 

Epistemic distortions. Distortions conceming the nature and use of knowledge 

(Broolcfíeld, 1990), causing people to be limited by what they know, how they come to 

know, and how they use knowledge (Cranton, 1994). 

Information. Contextualized data which promote the elimination of uncertainty 

(Hintikka, 1970; Tehranian, 1990). 
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Informational context. The context which simates the use of information resources 

and deUvery systems within educational and instimtional settings (Lamb, 1996). It is 

comprised of information, the technology which mediates the information, and the people 

w ho utilize information Uteracy skiUs to interact with the information. 

Informational imperative. "Rhetoric aimed at the preeminence of information 

technolog}' which maintains the gap between expectations and practice" in its use. (Lamb, 

1996, p. 20). 

Information literacy. The skiUs needed to effectively participate in the informational 

context. 

Instmmental leaming. Leaming that takes place through task-oriented problem 

solving in the determination of cause-effect relationships (Mezirow, 1991). 

Literacy. The abUity to read and write (Kuhlthau, 1987, p.9). 
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CHAPTERn 

BACKGROUND LrFERATURE 

This smdy grew out of the burgeoning information avaUable on the Intemet, and its 

impact on the informational context of the school setting. As depicted in Figure 1.5, the 

informational context is comprised of information, the technology which mediates the 

information, and the people who utilize information Uteracy skiUs to interact with the 

information. A focus for this smdy was the teachers in the informational context. 

Consequentiy, the Intemet \\ as examined as an information resource and 

telecommunications a mechanism for getting at that resource. Change Uteramre in support 

of training practices that promote telecommunications' skiUs was considered. As stated, 

transformation leaming theory framed individual change. 

Information in the Informational Context 

Lyman (1995) explains, "In-form-ation, like indoctrination, has as its et\'mological 

core the idea of giving form to the mind, to instmct, to train, to discipline" (p. 10). 

Information is comprised of data (Hawes, 1994; Wurman, 1989), which is described by 

Bumheim (1992) as a disorganized mass of ideas and concepts (p.4). Data becomes 

information when a coherent stmcture is imposed (Bumheim, 1992; Rogers. 1986; 

Tehranian, 1990). Hawes (1995) would add that this coherent stmcmre is interpretive, 

residing in the mind of the person who frames the data (p.55). Finally. Vygotsky (1978) 

and Bmner (1973) would stress that the cognitive stmctures that account for the personal 

interpretation of data are influenced by a larger social context. In this smdy, information is 

defíned as contexmalized data which promote the eUmination of uncertainty (Hintikka, 

1970; Tehranian, 1990). 

27 



The Value of Information 

The field of Information Theory is concemed with information's abiUt>' to facUitate change 

in knowledge levels of an individual and the subsequent measurement of that change. 

MacKay (1969)describes selectiveinformation-content,in wiiichinformation 'enables us 

to make a selection from a set of possibilities or to narrow the range of possibilities about 

which we are ignorant" (p. 11). Descriptive information-content, on the other hand, adds to 

what we already know to be the case. by adding to or enhancing the current state of 

knowledge (MacKay, 1969). In either case, information is valuable in its abUity to 

promote knowledge constmction . Knowledge comes through the interpretation 

(Kincheloe et al., 1994) then the subsequent confumation or transformation of that 

information (Mezirow, 1991). This constmctive process relies on information resources 

in an educational setting (Harris, 1996; Bumheim, 1992) and past or present personal 

experience (Bumheim, 1992; Jonnasen, Campbell, & Davidson, 1994; Mezirow, 1991). 

It is the context of knowledge constmction that fosters the transformation of information to 

knowledge. In fact, "The important epistemological assumption of constmctivism is that 

knowledge is a function of how individuals create meaning from their experiences" 

(Jonassen, CampbeU, & Davidson, 1994, p.36). An analysis of the electronic 

environment which mediates the information must be considered in the context of 

knowledge constmction. 

Information Storage and Transmission. 

Information storage and transmission systems continue to evolve, and in doing so, 

affect the way we transform information into knowledge. In a review of the literature on 

epochal technology brealcs, Peters and Lankshear (1996) have Unked periods of human 

histor}' with changes in communication based on "new forms of language and changing 

conceptions of text" (p.51) Ephemeral oral transmission gave way to written text (Floridi, 

28 



1996). The arrival of Gutenburg's press ushered in the mass medium of print (Rogers, 

1986; Carstarphen, 1995; Floridi, 1996). FinaUy, the emergence of electronic 

communication deUvered the digital text (Peters & Lanshear, 1996), along with nontexmal 

representations of information that are audio-based and video-based (Rogers, 1986). 

Shared Processing 

Electronic communication has ushered in the modem mass media with a move 

toward extension, visualization and integration of information resources (Carstarphen, 

1995; McClure, 1994; Rogers, 1986). In lUce manner, the context for knowledge 

constmction is also evolving toward extension, visuaUzation and integration. Advances in 

technology have not only supported the transformation of information storage and 

transmission, but according to Floridi (1996) they have, "...mechanically enlarged our 

intellecmal space...(and) has made it electronically manageable" (p.lO). Similarly, Braun 

(1993) touts technology for its abiUty to provide access to and manipulate information 

sources, providing opportunities for insight development (p.l4). In this way, the 

processing abiUty of an electronic medium may complement those of the leamer (Jonassen 

et al., 1994; Kozma, 1991). Leamers may use media to 'offload" computational and 

memory tasks that interfere with personal knowledge constmction (Jonassen et al, 1994; 

Perkins, 1985). Information retrieval and management functions of the computer can 

support the cognitive processes of the leamer in the same way. Ultimately, the 

enhancement of thinking skiUs is at issue. "By reducing onerous mechanics, the new 

symbolic technologies may free us to attend in new ways and aspire to new levels of 

cognition" (Perkins, 1985, p. 12). Though Clark would not agree that media can cause 

cognitive activity (1985), he attributes critical value to the use of a computer as an 

information retrieval and management device (p. 140). 
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Texmal Evolution 

"The most common medium encountered in school leaming is the book" (Kozma, 

1991, p.l82). It is with this emphasis on the printed word in the educational setting that 

digital text is considered. Digital text is touted for its increased abUity to provide access to 

primary information sources (Batson et al., 1996; McClure, 1994) and raw data (Floridi, 

1996). Fundamentally different than the printed word, digital text as a source of 

information is described as a temporary representation (Batson et al., 1996; Peters et al., 

1996), continuously avaUable so that it gains value because it is accessible, not scarce 

(Batson et al., 1996; Barlow, 1994) and disposable and necessarily recyclable (Peters et 

al., 1996; Barlow, 1994). Most significant, is the move toward extension and integration 

through hypertext, which promotes associative and multilinear reading avenues (Hofstetter, 

1995), the fluid convertibiUty of text into related visuals and sound (Peters et al., 1996), 

along with increased opportunities for interactivity (Siegel et al., 1994) and shared 

cognitive processing (Jonassen et al., 1994) which defíne the emerging information 

process. 

The information process. The informational context that is inclusive of tecimology 

has accelerated the focus from the information product to the information process (Batson 

et al., 1996) The information product that forms the basis for school leaming and is the 

most accessible in that setting is the book (Siegel et al., 1994; Kozma, 1991). This context 

is a writer-controUed, enclosed space (Batson et al., 1996; Floridi, 1996; Peters et al., 

1995) which promotes vertical specialization (Floridi, 1996) and the notion of disciplinarity 

(Peters et al., 1995) in the schools. 

The digital text, however, puts leamers in contact with the information process, 

providing horizontal interdisciplinarity and multidisciplinarity (Floridi, 1996, p. 11; Peters 

et al., 1995) in the leaming environment. Dede (1992) stresses that placing students in 
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"immersion-centered experiences of interacting with information" (p.2) wiU necessarily 

extend the traditional definitions of hteracv within the informational context. 

Technology in the Informational Context 

Simon (1969) views technology as man's attempt at interfacing with the outer or 

artificial environment. Though technology "can be as basic as the paper and pencUs 

students use or as complex as the television smdios in some weU-supported suburban 

school districts" (Harrington, 1993, p. 5), the computer and its abUity to provide an 

interface to the Intemet was considered. Certainly, with the proUferation of the Intemet or 

the "network of networlcs" (Gardner, 1994), access to information has been expanded in 

many pubUc schools. The Intemet physicaUy and logicaUy connects independent local area 

and wide area networks around the world, thus giving its users access to literally miUions 

of geographically distributed resources. The latest data reported by Kanter and Neubarth 

(1996) points to the staggering growth of this resource, with its doubling in size from 6.6 

miUion hosts in 1995 to 12.8 miUion hosts in 1996. The number of users is reported 

anywhere from nine milUon to 43 million. Interestingly, Kantor and Neubarth (1996) 

report that there are more educators (almost 30 percent) than computer-related job holders 

(27.8 percent) use the Intemet. 

The Survey of Advanced Telecommunications in US Public Schools, K-12 was 

administered in the faU of 1994 to a representative sample of 1,380 public elementary and 

secondary schools. The fmdings indicated while 49% of the public schools had access to 

the Intemet, this access was only available in 3 % of all instmctional rooms (National 

Center for Education Statistics, 1994. p.3). The same survey reported that 75 % of public 

schools had computers with some type of telecommunications capabUities (NCES, 1994, 

p.3). In addition, 67% of public schools reporting had plans to implement or upgrade a 

wide area computer network to provide access to on-line sources of information.(XCES, 
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1994, p. 3). More recentiy, a survey by the Department of Education showed that the 

number of schools Unked to the Intemet was up 35%, approaching 50% (Edupage, 1996). 

In an attempt to understand how greater access to the Intemet and on-line sources of 

information can affect the faciUtators of the informational context, the teacher must be the 

focus. 

The Teacher in the Informational Context 

Batson and Bass (1996) point out that teachers in the schools fínd themsehes 

"between the print culmre and the digital culmre" (p.46). Culmre and the expectations of 

culmre are critical to the application of educational interventions (Papert, 1980). Peters 

and Lankshear (1996) recognize that the dUemma goes beyond the integration of 

information technology, and point out that it is diffícult to keep up with, much less ahead 

of, the rapidly changing technological as weU as social conditions that make up the leaming 

environment. The informational context provides flexibility for educators who fínd 

themselves between the two culmres, and promotes their growth as information users. The 

skiUs needed to participate in the informational context comprise information literacy 

(Zurkowski, 1981). 

Understanding the informational context is cmcial in the application of information 

tecimologies to the changing educational setting. Cuban (1993) would argue that the 

marginal use of computers and telecommunications in the classroom is due less to lack of 

ftinding and support for teachers than to the "dominant culmral beUefs about \\ hat teaching. 

leaming, and proper knowledge are and how schools are organized for instmction" 

(p.206). When technologies are used in these schools, digital texts and other electronic 

information resources are being treated Uke any other text (Peters et al., 1996, p.53) in their 

ability to extend the prescribed, rigid curriculum (Schon, 1983). 
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Professional Development. 

Teclmology training is critical as teachers leam to negotiate the emergent 

informational context of the school. The foUowing factors have been identifíed as cmcial 

to effective teclmology training for educators: (1) voluntary participation (Harris, 1994; 

Schmm, et. al, 1996), (2) needs-based (CoUis, Veen, & De Vries, 1993; Dyer, 1995; 

Nemeth, 1993; Wesley & Franks, 1995), (3) ample time for experimentation, exploration, 

and integration (Harris, 1994; Schmm et al., 1996; Siegel, 1995; Stmdler et al., 1993), (4) 

access to equipment and/or Intemet connectivity (Harris, 1994; Schimm et al., 1996), (5) 

administrative support (Honey & Henriquez, 1993; Schmm et al., 1996; Stmdler et al., 

1993), (6) on-site support (Barron & Ivers, 1993; Honey et al., 1993; Siegel, 1995; 

Stmdler et al., 1993) and (7) coUegial interaction (Schmm et al., 1996; Siegel, 1995; 

Stmdler et al., 1993). Moreover, research conducted by Schmm and Fitzgerald (1996) 

promotes the incorporation of adult leaming principles when conducting technology 

training. 

Lifelong Leaming in the FacUitation of Change: The Adult Leamer 

Lifelong leaming facilitates change (Cross, 1981; Harasim et al., 1995; Kember, 

1995; Knowles, 1984). The growth of lifelong leaming can be attributed to: (1) the larger 

number of adults in the population (Cross, 1981), (2) social change (Cross, 1981; 

Harasim et al., 1995; Lindeman, 1961), (3) advancements in technology (Cross, 1981; 

Harasim et al., 1995; Niederhauser, 1996), and the (4) "knowledge explosion" (Cross, 

1981, p.3). In fact, Knowles (1989) maintains that the "...major aduU experience is one of 

an 'accelerating pace of change'..." (p.l31). 

FuUan (1995) believes that the adult educator's ability to manage change. to leam 

from it, and help their students leam from it was critical for the fumre development of 

societies. In this way, the teacher sees herself as leamer. This leaming climate can then 
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promote smdents who are lifelong leamers (Loucks-Horsley, 1995). The need to obtain or 

maintain information Uteracy skiUs wiU continue to be a reaUty for teachers and other 

citizens as weU. "Every adult person fínds himself in specific simations with respect to his 

work, his recreation, his famUy-Ufe, his community-life, et cetera-situations which call for 

adjustments" (Lindeman, 1961, p.33). "He (the adult leamer) must constantly reshape his 

plans and procedures in order to come to terms with changes brought about by the desires 

and abilities of other people or the specific instmctional resources he fínds available" 

(Houle, 1972, p. 49). This is especially tme for teachers. Personal productivity aside, 

these skiUs will need to be fostered in the students for which the teachers are responsible. 

Change necessarily occurs within a context. Van Den Berc and Sleegers (1996) 

point to its importance in schools which manage iimovation well (p.201). The 

informational context of the school must also be considered in promoting the use of 

telecommunicated resources, or in a shift from the deUvery of a information product to the 

facilitation of the information process. Rogers (1967) sums it up: "The only man who is 

educated is the man who has leamed how to leam; man who has leaned how to adapt and 

change; the man who has realized that no knowledge is secure, that only the process of 

seeking knowledge gives a basis for security. Changingness, a reiiance on process rather 

than upon static knowledge, is the only thing that makes sense as a goal for education in the 

modem world" (p.91). The pace of change and its effect on the informational context 

promotes the need for lifelong leaming thus adult leaming theory must be considered. 

Adult Leaming in the Informational Context 

When information technologies enter the informational context, the time it takes to 

acquire new skUls is considered (Lamb, 1996). "If technological change and the 

knowledge explosion make lifelong leaming increasingly necessary, they also make it 
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increasingly possible" (Cross, 1981, p.30). It is idea of using change to affect change that 

links Ufelong leaming with technology. 

The on-line classroom can provide the environment which nurtures adult education 

(HUtz, 1994; Harasim et al., 1995, Wilson, 1994a). Professional development 

opportunities attract smdents who tend to be mamre and motivated; students who focus on 

a few related topics; and those for whom convenience of access would be very important 

(Hiltz, 1994, p. 252). Wilson (1994b) promotes the use of the on-line environment in the 

development of information literacy skills for the adult leamer. The success of the on-line 

environment in the mediation of skiUs comes from its ability to support the characteristics 

of effective adult leaming. The medium, a telecommunicated on-Une environment provided 

by a computer connected to the Intemet, and the mode, adult leaming theory, was used to 

deliver the message, the development of information literacy sldlls, to inform this study. 

Adult Leaming Theory 

"Adult leaming could be viewed as the acquisition of knowledge and skiUs in a 

society that espouses the value of equal access to information by all members of the 

society" (Cranton, 1994, p.3). Research has shown that adults leam differently (Cranton, 

1994; Freire, 1970; Kember, 1995; Knowles, 1984; Tally, 1995). Knowles (1984) refers 

to the traditional concept of leaming as the pedagogical model. In this model, the teacher 

is fuUy responsible for teaching the dependent student, which nulUfies any experience she 

may bring into the classroom. (Knowles, 1984). While this model is often associated with 

the teaching of children, it is an unsuccessfiil approach for adult education (Knowles, 

1984; Wilson, 1994b). As presented, thepedagogical model would support Schon's 

(1983) "privileged knowledge" system and Freire's (1970) "banldng system", where the 

delivery of information products perpetuate culturally defíned institutions (Peters et al., 

1995) and power stmctures (Freire, 1970). 
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The andragogical model was initially proposed by Knowles in 1968 (1984) as a 

theory of adult leaming (p. 6). The model supports the leaming process as related to the 

third wave school (Goodman, 1995) and its promotion of the information process (Batson 

et al., 1996; Dede, 1995). The model's attributes are discussed in relation to the larger 

body of Uteramre on adult leaming and the on-line environment. 

Self-directing. Adults are self-directing in their leaming (Cranton, 1994; Cross, 

1981, Holmes et al., 1993; Kember, 1995; Knowles, 1984). Knowles (1984) bases this 

idea on the psychological defínition of an adult, "one who has arrived at a self-concept of 

being responsible for one's own life, of being self-directing" (p.9). Though adults come 

into leaming simations expecting to be taught in the authoritarian fashion they have alw ays 

experienced, the faciUtation of responsibiUty for leaming can lead to empowerment 

(Hiemstra & Brockett, 1994, (on-line). Leaming should be based on the adult leamer's 

needs even when prescribed leaming outcomes are expected. (Hiemstra et al., 1994, on-

line). Open leaming, the ultimate self-directed leaming promoted by Kember (1995), is 

based on negotiated leaming objectives and methods (p.l 1). 

Experiential. The most valuable resource the adult leamer brings to a leaming 

simation is experience (Holmes et al., 1993; Lindeman, 1961). However, the experiences 

adult leamers bring to the leaming environment are quantitati\ eh' and qualitatively different 

than those brought by a youth (Knowles, 1984. p.lO; Hiemstra et al., 1994 ; Mezirow, 

1994). A longer life span would ob\ lously dictate more experiences, informed by the 

variety and diversity of adult activity. Dewey (1939) sees experience as the raw material 

the leamer brings to the leaming environment in the development of personal meaning. 

"Failure to give constant attention to development of the intellecmal content of experiences 

and to obtain ever-increasing organization of facts and ideas may in the end merely 

strengthen the tendency toward a reactionary remm to inteUectual and moral 

authoritarianism" (Dewe>, 1939, p.29). Rogers (1967) would argue that nothing can be 
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taught that is not already known tlirough experience. In the adult leaming environment, 

moreover, these experiences provide the richest resources for organized group leaming 

(Knowles, 1984, p. 10). 

The lack of experiences can become problematic in the delivery of on-Une leaming 

opportunities. Goldenberg and Gallimore, (1991) stress that, "To understand how things 

work, it is necessary to have direct experience of them" (p.2) Few educators have had 

direct experiences with on-line technologies. Hiltz (1994) stresses that to be successfuUy 

involved in on-Iine professional development opportunities, the participants need some 

technical, as well as textual skiUs (p.l2). In these situations, the informational context 

recognizes that people need time to leam the skiUs to help them function within the context. 

A focus on the experiences the leamer brings to the context should become the starting 

point for further leaming (Dewey, 1933, p.27). 

Readiness to leam. An adult comes to a leaming situation to fulfUl a need for skiU 

development or enhancement or in response to a life change ( Knowles, 1984, p. 11; 

Mezirow, 1994). "For the most part, adults do not leam for the sake of learning; they leam 

in order to be able to perform a task, solve a problem, or live in a more satisfying way" 

(Knowles, 1984, p.l2). Long (1990) holds that the adult leamer comes to the leaming 

environment "focused on some inmiediate perplexing conditions or circumstances" and it 

is the educator's job to discover this problematic element to engage the adult leamer (p. 

28). In this regard, Cranton (1994) refers to aduit leaming as voluntary. 

In training individuals to use information literacy sldlls within the informational 

context, the trainer must realize that adult leamers know that there are alternatives to 

electronic information sources and that they make choices based on social, as well as 

technological concems (Lamb, 1996, p.l9). In that context, individuals who know how to 

use a reference book may get information faster, but recognize that it is in a " 'slower' 

format" (p. 27). They also may perceive the need for better information manipulation 
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skiUs, and then be ready to leam more about electronic sources (Lamb, 1996). Finally, 

Harris (1994) stresses that participation in telecomputing training should not be mandated. 

Readiness to leam within the informational context is key. 

Orientation to leaming. Adults come to the leaming situation ready to leam, but the 

source of the readiness influences the leamer's orientation. In this regard, the leaming 

orientation is task-centered, problem-centered, or life-centered (Holmes et al., 1993; 

Knowles, 1984). The practicaUty factor (Cranton, 1994; Cross, 1981) seems to pervade 

adult education in its abiUty to provide a reason for leaming. 

Practicality in adult education has its roots in the pragmatic thought forwarded by 

Dewey (1939). Wilson (1992), describes pragmatism as "a pedagogy focused on the 

needs and interests of students, a problem-solving rather than subject-centered focus, the 

centraUty of experience in curriculum, its utilitarian goals and its ideas about social 

responsibility" (p.l82) It is this purposive leaming that drives adults to leam. In fact, 

survey research conducted in the 1970's was analyzed by Cross (1981) concluding that 

adults are "highly pragmatic leamers" (p. 207). She found that, "practical and vocational 

education that leads to knowledge about how to do something is chosen by more adults 

than any other form of leaming, and no study presents data that would offer an exception to 

that generalization" (Cross, 1981, p.207). 

In the informational context, practicality in innovation seems to be important to 

teachers in its acceptance. Veenman, Van Tulder, and Voeten, (1994) promote this idea: 

"The more practically oriented the trainer is the more the newly acquired knowledge and 

skiU are applied and the more changes at the classroom and school level are achieved" (p. 

314). Crable, Brodzinski, Scherer, and Jones (1994) completed a smdy about anxiety and 

the novice computer user, fínding that, "Individuals need to be made aware of, in a 

nonthreatening manner, the value of computing in their day-to-day lives" (p.337). Research 

shows that users, especially female users, need to see the practicality of innovation in real-
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world applications to their lives (Charlton & Birkett, 1995; Chen, 1986; Crable et al., 

1994). The O.T.A. Report (1995) stresses that many teachers need a greater understanding 

about what the technology "can do", and how to organize and effectively manage 

computer-based leaming environments (pp. 134-135). 

Professional development offered on-Iine may acmaUy help to provide the element 

of practicaUty by allowing the user to practice new skiUs within their own informational 

context. Harasim et al. (1995) stress that, "Leamers fínd that the flexibility of the 

asynchronous and place-independent CMC access offers a bridge between leaming and its 

application, between theory and practice, between the 'school' and the workplace" (p.l 11). 

Making the connection to the context is cmcial in the development of meaningful leamer. 

"Again, practice aiid research tell us that when people understand how specific skiUs fít into 

an overall model or process, the power and usefulness of the specifíc skills are expanded" 

(McClure, 1994, p. 117). 

Motivation. The adult leamer's motivation to leam, while occasionally based on 

extemal reward or pressure, is more intensely related to intemal motivations, such as self-

esteem, recognition, and better quality of life (Knowles, 1984, p, 12). The attributes of 

motivation for the adult leamer as defíned by Wlodkowski (1990) are expectancy for 

success, and a sense of volition, value, and enjoyment (p. 100). To this end, Cross (1981) 

indicates that most adult leamers are primarily interested in non-credit leaming 

opportunities (p. 19). The on-Iine environment can provide opportunities for this type of 

non-credit leaming. Harasim et al. (1995) discuss the viability of informal leaming 

networks in the delivery of training, which may range from a special interest group on a 

listserv to participation in an informal course. 

Since adult leamers are typicaUy highly motivated and believe that an on-Iine classes 

will help them master the proposed educational objective (Hiltz, 1994) leaming on-line 

seems to be effective. In fact, in research done at the New Jersey Institute of Technology 
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(NJrr), HUtz (1994) indicated that results were superior in the on-Une environment for 

weU-motivated and weU-prepared smdents who had access and interacted. 

Anxiety-Provoking. Though not identifíed by Knowles as an attribute of adult 

leaming theory, the literamre points out that adult leaming may be anxiety-provoking 

(Cranton, 1994; Mezirow, 1991). The anxiety may come from the lapsed time since the 

last leaming oppormnity or Ufe changes. Additionally, anxiety may be related to the 

informational context. Information anxiety, as described by Wurman (1989) is produced by 

the "ever-widening gap between what we understand and what we think we should 

understand" (p.34). Further, it is compounded by the explosion of information, resulting 

in information overload. 

"Hyperreality is a term used to describe an information society socially saturated 

with ever-increasing forms of representation: fílmic, photographic, electronic, and so on" 

(Kincheloe et al., 1994, p. 142). Information overload or "infoglut" (Floridi, 1996; 

Harasim et al., 1995; Teiiranian, 1990) is a well documented problem in today's society 

(Lamb, 1996; Pettersson, 1994; Hawes, 1994; Bumheim, 1992). Manifestation of 

information overload include: (1) Too many "accessible" sources to fulfíll an information 

need (Oberman, 1991, p. 189), (2) Difficulty in finding the "specific" information to fulfíll 

an information need (Pettersson, 1994; Wurman, 1989), (3) Various types and sources of 

information (Harris, 1996; Kincheloe et al., 1994; Pettersson, 1993), or (4)Varying 

credibility of information (Harris, 1996; Floridi, 1996; Niederhauser, 1996). While we 

typicaUy associate the problem of information overload with the fmite bounds of the human 

brain (Bumheim, 1992), limitations of the technology must also be considered. Floridi 

(1996) reminds us that, "The quantity of information potentially available on the Intemet 

has increased beyond control, whereas the technology whereby the network acmally allows 

us to retrieve our data has improved much more slowly" (p. 13). 
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"The task of handling the super-abundance of information available through new 

technologies seems at best overwhelming, at worst totally unmanageable and 

uncontainable" (Breivik & Jones, 1993, p.24). As indicated, a person's cognitive capacity 

may render her unable to attend to or process the information, or she may not be wiUing to 

attend to the information (Hawes, 1994, p. 56). "An implication, then of increasing the 

amount of information available via the information highway is that people was forced to 

choose among the various options available or (more likely) simply drop out of some 

connections altogether to concentrate on a more manageable stream" (Fortner, 1995, p. 

138). This may be caused by, as BaudriUard (1990) explains, "Hyperreality of 

communication ar d meaning: by dint of being more real than the real itself, reality is 

destroyed" (p. 160). This implication is anxiety-provoking. 

Anxiety may also be related to the technology in the informational context. Studies 

have shown that for the most part, anxiety is related to a lack of computer experiences 

(Charlton et al., 1995; Chen, 1986; Chin et al., 1994; Ross, 1996). Further, the anxiety 

that seems to be strongly related to women (Charlton et al., 1995; Chen, 1986) may be 

related to an experiential defícit. The anxiety-Ievel in the informational context can greatiy 

affect the way the teacher sees herself as a leamer. 

Beliefs. Beliefs, along with experiences that teachers bring into the training 

scenario must also be considered (Tally, 1995). In a study done by Knox (1977) on aduk 

development, he found that adults tend to underestimate their abilities and overemphasize 

failure in past leaming experiences. In the informational context, teachers' beliefs about 

themselves as leamers and teachers must be considered before any innovation can take 

place. Veenman, Van Tulder, and Voeten (1994) add, "Changing instmctional and 

management practices involves confusions, self-doubts, temporary setbacks, new 

procedures for daily work, and other uncertainty-arousing events" (p.305). The way a 

teacher believes also impacts her teaching style. This must be considered in the adoption of 
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technology, as Hannafm and Savenye (1993) point out: "Many researchers attributed the 

failure of innovations to teachers' inabUity to adapt their teaching styles to maximize the 

potential of these innovations" (p. 26). 

A teacher' > appUcation of technology reflects his or her implicit model of leaming 

(Riel, 1985). A recent smdy dealing with teachers' beliefs and technology shows that 

teachers who tended to believe in a "smdent-centered approach" (e.g., cooperative leaming 

activities, hands-on leaming, inquiry-based models) more readily use technoiogy to 

facilitate student leaming (O.T.A., 1995, p. 132). Conversely, the same study shows 

teachers with diverse teaching styles, though given oppormnities to implement technology, 

tend not to do so. Of those considered "student-centered," the study showed that fear of 

the technology, along with accessibUity and scheduling of the equipment thwarted the 

teachers' efforts. The teachers in the group considered to be "teacher-centered", closely 

following a textbook and delivering instmction in a lecture manner, and tended to look at 

the use of technology as a "control" issue. Control of the time spent for direct instmction 

as well as the control of the information provided to the students represented concems for 

these teachers (O.T.A., 1995, p.l32). Teachers' beliefs are critical to the success of every 

training scenario. "The small but expanding literature on teachers' conceptions and theories 

of practice suggests that ignoring teachers' beliefs in implementing change could lead to 

disappointing results" (Richardson, Anders, Tidwell, & Lloyd, 1991, p.560). 

Finally, educators who have been teaching for a while, tend to believe that 

educational change is "cychcal" in nature and reflective of the larger society as a whole. 

Goodman (1995) wams the educational community about changing to keep up with 

innovation in the larger society, noting that this can cause high levels of negativity (p.23). 

This changing for the sake of change, or as FuUan and Miles (1992) refers to "symbolic 

change over substantive change" (p.747), wUl cause educators not to take seriously the 

next reform effort that comes along. Ultimately, as Cuban (1986) points out in his 
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discussion of the integration of technological tools, "The password that wiU unlock tiie 

classroom door remains in the teacher's head; understanding what questions teachers ask 

and what criteria they apply is essential to unlocking that door" (p. 71). 

CoIIaboration. A coUaborative, participatory setting may enhance adult leaming 

(Cranton, 1994; Florini, 1990; Kasl, Dechant, & Marsick, 1993). Cranton (1994) 

describes a setting where adults share resources, expertise, and agrees with Knowles 

(1984) and Long (1990) that adults leam from the rich experiences of other adults. 

Hiltz (1994) and Kember (1995) point out that telecommunications can promote the 

collaborative environment through individual and group contacts. The NJIT Study (Hiltz, 

1994) which compared the virtual classroom with the traditional classroom in respect to 

leaming outcomes, compared each environment's ability to provide for collaboration. 

Results were mixed, showing that 47% of the students said that the virtual classroom 

provided more opportunities for communication and collaboration than the traditional 

classroom, 19% said that there was no difference, and 32% believed that the virtual 

classroom did not support collaboration any more than the traditional classroom (Hiltz, 

1994, p.l79). The fmdings further stress the need for an instmctor who promotes 

coUaborative leaming in on-Iine environment (Hiltz, 1994). 

Several studies with teachers in the development of telecommunications skills have 

pointed to the ability of the medium to provide "professional networking" (Doyle, 1995, p. 

42) and ease professional isolation (Doyle, 1995; Honey et al., 1993) as real incentives. In 

the fínal analysis, it is the ability of the on-Iine environment to provide a "shared 

workspace" that provides the opportunities for adult collaboration. 

Emancipatorv. Some adult leaming can be designated "emancipatory" (Cranton, 

1994; Freire, 1970;. Mezirow, 1991) "Emancipatory leaming...is a process of freeing 

ourselves from forces that limit our options and our conu-ol over our lives, forces that have 

been taken for granted or seen as beyond our control" (Cranton, 1994, p. 16). Friere's 
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(1970) Uteracy work in South America described the students' ability to transform reality 

after recognizing themselves as literate. Not only could the adult smdents read, but they 

began to understand how their culture shaped who they were. In much the same way, 

teachers who are fuUy able to participate in the informational context through the 

development or enhancement of information literacy skills may also be able to transform 

reality and begin to understand how sociocultural forces shape who they are and the 

schools in which they work. To that end, Mezirow's transformation leaming theory was 

considered. 

Transformation Leaming Theory 

Mezirow's (1991) transformation leaming theory has developed into a theory of 

adult leaming which considers the constmal and vaUdation of experience. By the time a 

leamer reaches adulthood, he or she has constmcted a world view and a set of values 

which influence the way experiences are interpreted. Meaning is constmed through 

scanning and constmal activities. Scanning involves exploring, recognizing, and 

imagining (Mezirow, 1991). Constmal may be presentational, dealing with perception, or 

propositional, if cognition and comprehension are involved (Mezirow, 1991). When new 

leaming occurs, it must be integrated into prior leaming and the established world view. 

When comfortable integration occurs the process becomes conformative in that the new 

information conforms to personal expectation and perspective (Mezirow, 1991). However, 

when comfortable integration does not occur, the prior leaming must be re-examined, 

causing the leamer to adjust their prior thinking or "meaning perspectives" in acceptance of 

a new idea or the ultimate rejection of the new leaming. This is the process of critical 

reflection and transformative leaming (Cranton, 1994). 

In the development of this theory, Cranton (1994) points out that Mezirow has 

drawn from developmental and cognitive psychology, psychotherapy, sociology, and 
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philosophy, with the roots lying in humanism and critical social theory (p.22). It must be 

noted that Mezirow (1991) might take exception to Cranton's characterization of his work 

when she stated, 'Transformation theory does not derive from a systematic extension of an 

existing intellectual theory or tradition such as behaviorism, neo-Marxism, positivism, or 

psychological humanism" (p.xiv). Nevertheless, Mezirow (1991) affirms that the ideal 

conditions for free, full participation in reflective discourse, as defíned by Jurgen 

Habermas, are also ideal for adult leaming (p.7). Habermas is known for Iiis work in the 

social sciences, social theory, and the development of a critical theory of knowledge and 

human interests. German thought from Kant to Marx. as weU as his association with the 

Frankfiirt School of critical theorists provide a foundation for iiis work (Mezirow, 1991, 

p.65). Though Mezirow (1991) does claim to have taken some social constmctivist ideas 

from the work of Habermas, he stresses that he does not attempt to extend the writings of 

Habermas, nor does he write from the perspective of the Frankfurt School with which 

Habermas is associated (p.65). 

Communicative Action 

Mezirow (1991) asserts that an understanding of Habermas's theory of 

communicative action helps to promote an understanding of transformation leaming theory 

(p.7). Communicative action is discussed in an effort to provide a social theoretical context 

for the understanding of Mezirow's work. 

Spoken or written dialogue between individuals who are trying to understand the 

meaning of a common experience is what Habermas calls communicative action (Mezû-ow, 

1991, p. 65). As Habermas (1981) points out, it is the joint interpretation of experience 

that ultimately leads to consensual vaUdation, "The central concept of interpretation refers 

in the fu^t instance to negotiating defmitions of the situation which admit of consensus" (p. 

87). Communicative action is also described as the ability to apply rationality to dialogue. 
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"RationaUty means assessing the validity of expressed ideas through reflective and criticaUy 

reflective discourse. Rational thought and action are the cardinal goals of adult education" 

(Mezú-ow, 1990b, p. 354). "The rationality of their expressions is assessed in light of the 

intemal relations between the semantic content of these expressions, tiieir conditions of 

validity, and the reasons (which could be provided, if necessary) for the tmth of statements 

or for the effectiveness of action" (Habermas, 1981, p. 9). To Habermas, the rationality 

of statements and actions should be based upon reason; not upon authority or tradition 

(Mezirow, 1991). 

Three interrelated dynamics make up communicative action (Mezirow, 1991). First 

the lifeworid, which Habermas (1981) describes as being bounded by the totality of 

interpretations presupposed by its participants, serves as background lcnowledge . Validity 

of expression is based on the shared understanding of the context. The second dynamic 

then, social interaction, is that shared understanding. Habermas (1981) points out that, "In 

communicative action, the very outcome of interaction is even made to depend on whether 

the participants can come to an agreement among themselves on an intersubjectively vaUd 

appraisal of their relations to the world" (p.l06). Personal meaning is validated and 

constmed by interaction in a shared context. 

The final dynamic of communicative action is leaming. Human cognitive interests 

serve to generate and validate knowledge. Three distinct but interrelated leaming domains 

are suggested by Habermas's (1971) three primary cognitive interests, known as the 

technical, the practical and the emancipatory. The technical is grounded in the aspect of 

social existence known as work. Mezirow bases his concept of instmmental leaming on 

this idea (Mezirow, 1981). The next leaming domain is the practical, grounded in 

interaction. Again, Mezirow bases his idea of communicative leaming on this area of 

practical interest (Mezirow, 1981). The third leaming domain is the emancipatory, which 
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is grounded in power. This serves as the basis for Mezirow's third domain, emancipatory 

leaming (Mezirow, 1981) (Table 2.1). 

Table 2.1. Knowledge Constimtive: 
Habermas as related to Mezirow and Freire 

Learning Domains 

Aspects of 
Social Interest 

Work 

Interaction 

Power 

Transformation 

Conscientization 

Tecimical 

X 
Instmmental 
(Mezirow) 

Practical 

X 
Communicati\e 

(Mezirow) 

Emancipatory 

X 
Emancipatory 
Leaming and 
Perspective 

(Mezirow) 
(Freire) 

"By clearly differentiating theses three interrelated but distinct "know ledge constitutive" 

areas of cogniti\'e interest, Habermas has provided the foundation for formulating a 

comprehensive theory of adult education"" (Mezirow, 1981, p. 74). Ultimately, meaning as 

a constmction of the individual in social interaction along with the three leaming domains 

informs Mezirow's transformation theorv. 
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The Three Leaming Domains: A Closer Look 

Instmmental leaming. Instmmental leaming is simply leaming to do. Subject-

oriented education programs fall within this domain. In gaining instmmental skills, 

Mezirow (1990b) reminds us that adults are leaming to control and manipulate the 

environment and other people (p.8). Instmmental skills are validated empirically, with the 

test being if the process brought success or failure. For the study, these were the 

procedural skills needed to access information. An example of instmmental leaming for 

participants was the configuration of the mail and news preferences within Netscape. The 

importance of instmmental leaming is seen in its abiUty to provide the fírst step toward the 

transformative process (MezU-ow, 1991, p.l97). It is at this point the adult leamer fnst 

decides to take action. "For instmmental leaming to be meaningful, employees must rely 

increasingly on leaming from their own experiences" (Marsick, 1990, p.24). 

Communicative leaming. Leaming that that takes place because we are part of a 

socioculmral group is communicative in namre. In this case, validity takes the form of 

consensus arrived at through rational discourse (Mezirow, 1991) as described in 

Habermas's (1981) ideas on communicative action. "Of even greater significance to most 

adult leaming is understanding the meaning of what others communicate conceming 

values, ideals, feelings, moral decisions, and such concepts as freedom, justice, love, 

labor, autonomy, commitment, and democracy" (Mezirow, 1990, p.8). Communicative 

leaming relies on consensual validation which is based on accepted norms and tacit 

understandings of what it means to be a part of a community. It should be noted that 

instmmental leaming must necessarily take place within a communicative leaming context 

(Marsick, 1990; Mezirow, 1991). Certainly, it is impossible to take the leamer out of the 

sociocultural context in which the leaming environment is situated. 

Emancipatory leaming. As stated, emancipatory leaming occurs when the leamer's 

reality is transformed after new insights are brought about through critical reflection. In 
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fact, this type of leaming may be brought about when the adult leamer examines her own 

assumptions during instmmental or communicative leaming. The assumptions which are 

brought to the leaming context are part of the leamer's meaning stmcture. Ultimately, 

emancipatory leaming is based upon the transformation of acquired meaning stmctures 

(Cranton, 1994). Certainly, new information will conform to existing meaning stmctures 

or meaning stmcmres will transform to accept new information and finally support new 

leaming. Emancipatory oppormnities leading to personal change uniquely support this 

study, for as Wesley and Franks (1995) point out, "Consideration of the processes of 

personal change in which teachers must engage to adopt new technologies is generally not 

considered in teacher technology training" (Wesley & Franks, 1995, p. 6). 

Meaning Stmctures 

Meaning stmcmres are composed of meaning schemes and perspectives which 

come together in providing "boundary stmctures" by wiiich the leamer perceives and 

comprehends new information (Mezirow, 1991, p.5). "A meaning scheme is the particular 

knowledge, beliefs, value judgments, and feelings that become articulated in an 

interpretation" (Mezirow, 1991, p.44). An example of a meaning scheme might be, "the 

Intemet," including all of the instmmental and communicative knowledge that the person 

has developed about the Intemet. 

By the time a leamer reaches adulthood, he or she has constmcted a world view and 

a set of values which influence the way experiences are interpreted. When new leaming 

occurs, it must be integrated into prior leaming. When comfortable integration does not 

occur, the prior leaming must be re-examined, causing the leamer to adjust their prior 

thinking or "meaning perspectives" in acceptance of a new idea or the uhimate rejection of 

the new leaming. This is the process of critical reflection and transformative leaming 

(Cranton, 1994, p.22). A meaning perspective, then, contains a number of meaning 
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schemes, and refers to "the stmcture of assumptions within which one's past experience 

assimilates and transforms new experience" (Mezirow, 1991, p.41). These perspectives 

are based in the epistemic, sociolinguistic, and psychological (Figure 2.1) 

Meaning Perspectives Meaning Schemes 

1. Sociolinguistic - Teaching, Restmcturing, 
2. Psychological , - - . ^ c - - i l l Computers, Information 
3. Epistemic ----^ Technology, Intemet, etc. 

Meaning and frame of reference within which we engage in instrumentai 
and/or communicative learning 

Figure 2.1. Structures of Meaning (Mezirow, 1991) 

Transformation theory emphasizes that people make an intentional movement in adulthood 

to move to developmentally advanced conceptual stmctures by transforming meaning 

schemes and perspectives through critical reflection" (Mezirow, 1991, p.l47) (Figure 2.2). 

Dewey (1933) described the meaning perspective in the following manner: 

Some context, some situation, some controIUng purpose dominates his 
explicit ideas so thoroughly that it does not need to be consciously 
formulated and expounded. Explicit thinking goes on within the limits of 
what is implied or understood. Yet the fact that reflection originates in a 
problem makes it necessary at some points consciously to inspect and 
examine this familiar background. We have to turn upon some unconscious 
assumption and make it explicit. (p. 281) 

It is through the process of making the implicit explict that we make meaning. The 

application of critical reflection to meaning schemes and perspectives results in either the 

confirmation or transformation of held beliefs resulting in the transformation of leaming 

stmctures or emancipatory leaming (Figure 2.2). 
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Meaning perspectives revisited. According to Cranton (1994) Mezirow identifies 

three types of meaning perspectives. Epistemic meaning perspectives are related to 

knowledge and the way we know. Sociolinguistic meaning perspectives deal with social 

norms and cultural expectations, and psychological perspectives which deal with 

personality and self-concept issues. Since our meaning perspectives are formed by what 

we are taught and the society we live in, they may become distorted, thus "limiting the 

learner's openness to change, growth, and personal development" (Cranton, p.30). Just as 

the leaming domains are interrelated, Mezirow (1990b) admits that the distortions in 

meaning perspective are related, "Of course, these three areas of distortions are interrelated. 

Not taking collective social action may be a function of either or both epistemic or psychic 

hang-ups. Such hang-ups are often the direct or indirect result of sociocultural distortions" 

(Mezirow, 1990b, p.356). 
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Premise Reflection Process Reflection 
or 

Content Reflection 

Structures of Meaning 

Meaning Perspectives Meaning Schemes 

1. Sociolinguistic 
2. Psychological 
3. Epistemic 

Teaching, Restmcturing, 
Computers, Information 
Technology, Internet, etc. 

Meaning 
and 

Frame of reference within which we engage in 
learning 

Transformation of 
Meaning Perspective 

Transformation of 
Meaning Scheme 

Transformation of Meaning Structures 
Conscientization - Freire Emancipatory action - Habermas 

Emancipatory Learning - Mezirow 

Figure 2.2. Critical Reflection 
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SkiU Development and Epistemic Distortions 

A closer look at epistemic distortions is warranted when considering skill 

development. The informational context, and larger society within which it is simated may 

influence the development of the leamer. "Teachers, like aU adult professionals, have been 

socialized into a set of instimtionalized norms and values which, for the most part, are not 

even conscious anymore-what school is for, how smdents and teachers should behave, 

what classrooms should look and should lUce" (Tally, 1995, p. 14). Several epistemic 

distortions which may directly impact the development of information Uteracy skUIs, are 

identified in the Uterature. 

The level of reflective judgment. Mezirow n990a) and Kitchener and Kmg (1990) 

identify the level of reflective judgment as a problem-solving continuum which starts with 

the premise that aU problems have one correct solution, and then evolves into the idea that 

answers to problems must be informed by the epistemological considerations warranted by 

the context (Kitchener et al., 1990). Leamers who are at lower levels of the continuum 

fínd it diffícult to work with the ill-defíned problems (Kitchener et al., 1990) often 

associated with the information society. 

Reifícation. When a social constmct such as govemment, education, or the Intemet 

is seen as infallible, it is reified (Mezirow, I990a, p.l5). An abstract concept is reifíed 

when it is made concrete, or real to the point of exerting power or influence. Because of 

social constmcts like the "informational imperative" (Lamb, 1996; Haas & Neuwirth, 

1994) technology is reified in this society, blocking the development of information literacy 

skills. Breivik and Jones (1993) point out that. "Research has shown, for example, that 

many people feel that information gained through a computer screen is more reliable than 

that from any other source" (Breivik et al., 1993, p.29). Brookfield (1990) notes the same 

problem with the TV and media literacy. Haas and Neuwirth (1994) are especiaUy critical 

of the promotion of this kind of thinking in the classroom. Referring to language arts 
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teachers, they noted that the "technology is all-powerftil" assumption can make teachers 

feel that what they have always done is outmoded and ineffecmal (pp. 320-323). They go 

on to say that this "aU-powerful" assumption is apparent when teachers expect to see great 

gains across all students, contexts, etc. The fmal admonition is that the tecimology must be 

contexmalized, and only then can its uses be and subsequent effects be determined (Haas et 

al., 1994, p. 325; Papert, 1987; Stmdler et al, 1993). Again, the informational context 

must be considered. 

A lack of information or skill. Mezirow (1990b) asserts that a lack of skiU or 

information results in an epistemic distortion. If the instmctor does not know how to 

facUitate the information process in his classroom and delivers information products to his 

smdents, this is a type of distortion. Experiences that can make the teacher aware of the 

possibiUties through skiU buUding can aUeviate the distortion. 

Ability to negotiate iU-defmed problems. "Well-trained workers solve well-formed 

problems by applying techniques derived from expert-produced knowledge. Worker 

researchers have leamed, however, that the problems encountered in the workplace are not 

reducible to simple propositions or assertions" (Kincheloe et al., 1994, p. 150). Teachers 

are typically weU-equipped to handle ill-defmed problems found daily in the classroom. 

However, those teachers who prefer well-defíned problems and packaged instmction may 

have problems interacting with the Intemet, or any other iU-defmed information source. 

Studies considering teachers and telecommunications training show that some participants 

are overwhelmed with the on-line environment (Schmm et al., 1996). 

Providing opportunities for leamers to recognize their epistemic distortions can 

promote the transformative process. Helping teachers think about what they do may 

promote this process. Schon (1983) holds that reflection-in-action happens when we think 

about what we are doing (p.54). 
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Reflection 

Epistemic distortions may be overcome through reflection; further, there is general 

agreement in the literamre on adult leaming that critical reflection is the key to leaming from 

experience (Boud, Keogh & Walker, 1985; Cell, 1984; Cranton, 1996; Dewey, 1939; 

Mezkow, 1991). Mezirow (1991) states its importance: 

When leamers suffer from tunnel vision, when they encounter troublesome 
issues, when they have diffículty in leaming or lack motivation, they must 
be helped to become aware of the relationship of new data to what they 
already know - their relevant meaning schemes-and to understand why they 
see the new data as they do. This means the educator must actively 
encourage reflective discourse through which leamers can examine the 
justifícation for their meaning schemes and perspectives as well as focusing 
on the new data presented. (p.201) 

Ultimately, reflection is the key concept in transformative leaming theory in its 

abiUty to assist the leamer in guiding her own leaming. "Once acquired, self-reflection and 

self-observation capacities provide individuals with a high degree of personal control over 

leaming progress" (Tonfoni, 1996, p. 146). It is only after critical reflection has occurred 

that the leamer's meaning perspectives can be changed. Three types of reflection are 

presented by Cranton (1994); (1) content reflection, which is the examination of the 

problem or the content, (2) process reflection, which considers the procedural activities 

needed in mastering content, and (3) premise reflection, which answers the question, "Why 

is this information important to me?" (p.48) (Figure 2.3). 
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Problem Solving 

Content Reflection 
"Whatamlleaming?" 

Process Reflection 
"How does this work?" 

Problem Posing 

Premise Reflection 
"Why am I leaming this? " 

Figure 2.3. Reflection (Mezirow, 1991, p. 105; Cranton, 1994, pp. 49-50) 

In fact, Mezirow (1991) sees this last type of reflection as the most salient to the change 

process: "Premise reflection is the dynamic by which our belief systems -meaning 

perspectives- become transformed" (p. 111) (Figure 2.3). Through this type of reflection, 

the integration, reorientation and evolution of information literacy skills may be realized. 

"Reflection involves the critiques of assumptions about the content or process of problem 

solving. Premises are special cases of assumptions. The critique of premises or 

presuppositions pertains to problem posing, as distinct from problem solving (Mezirow, 

1991, p.l05). 

Schon (1983) discusses an in-service program at the Massachusetts Institute of 

Technology which focused on on-the-spot reflection and experiment. The Teacher Project 

encouraged the teachers to allow themselves, "to become confused about subjects they 

were supposed to know" (Schon, 1983, pp. 66-67). It was the working through the 

confusion that allowed the teachers to develop insights about teaching and leaming (Schon, 
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1983). The insights gained through this reflection-in-action may promote premise 

transformation and dispel epistemic distortion. 

Toward A Theory of Adult Leaming 

In review, the dynamics of perspective transformation as defmed by Mezirow 

(1991) are as foUows: 

1. A disorienting dUemma 
2. Self-examination 
3. A critical assessment of personaUy intemaUzed role assumptions and a sense 

of alienation from traditional social expectations 
4. Relating one's discontent to similar experiences of others or to public issues 

recognizing that one's problem is shared and not exclusively a private matter 
5. Exploring options for new ways of acting 
6. BuUding competence and self-confídence in new roles 
7. Planning a course of action 
8. Acquhing knowledge and skUIs for implementing one's plans 
9. Provisional efforts to try new roles and to assess feedback 
10. A reintegration into society on the basis of conditions dictated by the new 

perspective (pp. 168-169). 

Ultimately, the leaming environment must be nurtured to support the transformative 

leaming context since most of the processing is accomplished by the student. 

It must be pointed out that the instmctor cannot guarantee the transformation of 

meaning perspectives or emancipatory leaming. "Because of professional or institutional 

constraints, an educator may be unable to provide emancipatory education across the entire 

process of transformational leaming involving sociocultural distortions. However, every 

adult educator has a responsibility for fostering critical self-reflection and helping leamers 

plan to take action" (Mezirow, 1990b, p.357). Cranton (1996) discusses a student named 

Glen who had always thought that he was not a good classroom teacher based on a bad 

fnst year experience. The experience was so threatening that he obtained a job as a distance 

education administrator, taking himself out of the classroom. Nevertheless, his 

involvement in a course on self-directed and transformative leaming provided the lens, so 

that he might see that early experience in a whole new Ught. Cranton (1996) states, 'The 
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process was only beginning when our course ended and Glen left the university to retum 

home, but perhaps the transformation of his perspective on his educator role was under 

way"(p. 115). 

Summarv 

The informational context is comprised of information, the technology which 

mediates information, and the people who interact with the information through information 

Uteracy skiUs. Training provides teachers with the skiUs necessary to successfiilly 

negotiate this informational context. The on-Iine environment supports the needs of the 

adult leamer, and adult leaming theory, specifícally, transformation leaming theory and the 

critical reflection it provides wUI help teachers overcome epistemic distortions in the 

development of these skiUs. Intervention is the key, and on-line technologies faciUtate this 

type of intervention. "As we have indicated, transformation theory is not a stage theory, 

but it emphasizes that importance of the movement toward reflectivity in adulthood as a 

function of intentionally and sees it advanced through increased ability and experience, 

which may be significantiy influenced by educational interventions" (Mezirow, 1991, 

p.l61). 
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CHAPTERm 

METHODOLOGY 

This chapter describes the methodology used to inform the smdy. As described, 

this smdy attempts to Uluminate those factors which contribute to the information literacy 

of educators and promote opportunities for transformative leaming in the informational 

context. The informational context is simated in a secondary school and is framed by the 

site and its participants. Smdy content, as defíned by the context and the participants, is 

described. The inclusive "research process", as presented by Denzin and Lincoln (1994) 

defínes all aspects of qualitative research design as it relates to the study. 

The Site 

"Naturalistic observations take place in a field" (Patton, 1990, p. 203). The field in 

tiiis study is the informational context of Mesa High School, specifícally, that of 

The Mesa Accelerated Program (MAP). MAP, now completing its fourth year, is a school 

within a school in a secondary setting with the goal of focusing on the student as the 

leamer. MAP's philosophy is based on Lezotte's (1985) effective schools, Glasser's 

(1990) quality schools and Levin's (1991) Accelerated Schools model. The program offers 

a flexible environment, smdent participation in design and/or choice of leaming 

experiences, and hands-on, real world activities which may be applied to leaming in 

community settings through service leaming projects. Zlotkowski (1996) points out that 

service leaming projects provide the relationship between cognitive skiUs and ci\ ic, as weU 

as moral awareness. 

Students come into the program through an application/interview process. 

Participation is not Umited to any particular group of students; rather a heterogeneous 

grouping of students is desired. MAP concentrates on providing opportunities and using 

59 



many teaching strategies that not only offer academics, but also life skiUs and effective 

communication. Academic instmction in EngUsh, math, social studies, and science is at 

times interdisciplinary in approach and includes community service as a foundation. 

Assessment activities focus on student portfolios, demonstrations, and state mandated 

activities. Ultmiately, the service leaming component is a coUaborative effort of tiie local 

school district, an area foundation, and several civic clubs. 

Students spend four to eight hours each week during school hours serving the 

community in one of the foUowing ways: 

1. Crossage Tutoring - MAP students serve as mentors for elementary and middle 

school students. 

2. Community Volunteers - MAP smdents serve as volunteers in community non-

profit agencies funded through the United Way, Inc. 

3. Community Projects - MAP smdents design projects to benefit the community 

developed through their own needs assessments. 

4. Leadership - MAP smdents receive leadership training by leaming about 

community resources through site visits and by exploration of personal 

strengths and career preferences. 

The MAP community consists of approximately 200, ninth through twelveth grade 

students and 10 teachers with specializations in the four core subjects areas: English, math, 

social smdies, and science. Teachers choose to participate in the program and are 

supportive of the leamer- centered classroom, interdisciplinary activities and service 

leaming (McKinzie, Guffy, PonticeU, & Treat, 1995). 

Entry 

"Entry" in the field has occurred over the past four years, in the deUvery of staff 

development activities and data collection at Mesa High School through a school/university 
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research coUaborative. A good relationship has been established with the buUding level 

adminisu-ators, who Bogden and BUden (1992) refer to as "gatekeepers" (p.81) for the -

abiUty to support or block proposed research (Bogden et al., 1992; Corsaro, 1981). 

Further, four years of data collection and analysis at Mesa has contributed to my theoretical 

sensitivity as a researcher. "Theoretical sensitivity refers to the attribute of having insight, 

the abiUty to give meaning to data, the capacity to understand, and capabiUty to separate the 

pertinent from that which isn't" (Strauss & Corbin, 1990, p. 42). 

In an on-Une study, entry issues may give way to commitment issues. Ahola-

Sidaway, MacLean, and Teuhaft (1990) found that "gaining commitment" (p.58), rather 

than gaining entry was more descriptive of the process that took place in the environment 

which was "created" for their on-Une study (p.58). In the present study, commitment for 

participation was sought when faculty and staff were invited to participate through a formal 

presentation at a staff meeting arranged by the principal. As the smdy progressed, 

commitment issues impacted participant performance as they dealt with less than adequate 

access to the computers with Intemet connections. 

The Participants 

Denzin and Lincoln (1994) present theoretical or purposive sampling as a way for 

qualitative researchers to seek out groups where identifíed processes are likely to occur. 

MAP teachers had been initially identified because their informational context would soon 

be impacted by the addition of computers with Intemet access in their classrooms. As the 

time for study commencement drew near, it became obvious that once again, the school 

district was not able meet the deadUne for connectivity in the classrooms. At that time, a 

decision was made to go forward with the study in anticipation of classroom connectivity. 

This would be made possible with eight access points in the library, with the possibility of 
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three dial-up computers set up in classrooms or offices. It was further recognized at that 

time that issues of access and time would have to be recognized as the study progressed. 

The MAP teachers were also identified because the program is largely process-

oriented. The third wave school, as presented by Howard (1994), is exemplified in the 

MAP program by teachers who serve as faciUtators or guides to smdent leaming (Doyle, 

1994; Harasim et al., 1995; Keedy, 1995; Patten, 1990) and emphasizes problem solving 

and thinking skiUs (Batson et al., 1996; Boyer et al., 1995). However, the third 

dimension of this type of leaming environment, access to geographicaUy distributed 

resources (Harasim et al., 1995) is not readily available in the MAP classroom. Most 

importantiy, a majority of the teachers in this setting have been faciUtating opportunities for 

smdents to experience the information process within the informational context of MAP. 

Smdents are responsible for utiUzing available resources, such as reference books and 

community resources in the completion of projects. The presented chaUenge here is the 

changing informational context and the skiUs needed to insure that smdents wiU continue to 

experience the information process. 

Self-selection of participants was utilized in this smdy witiiin the informational 

context of MAP. Adult leaming theory, especially transformation leaming theory stresses 

that the mamre leamer comes to the leaming environment with a felt need (Cranton. 1994; 

Mezirow, 1991). Further, since the participants "self-selected," it is obvious that a decision 

to take action occurred. Mezirow (1992) emphasizes this importance when he says, 

"I have pointed out that deciding is an action in transformative leaming. Upon reflection, 

one can decide not to change one's behavior. Or a change in beha\ ior to implement the 

decision to act on a reflective insight may be delayed because the immediate situation does 

not permit it or because one lacks dependable information, requisite skUIs or the emotional 
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conmiitment to proceed" (p.251). The offering of the on-Une course provided the impetus 

for change by facUitating the sldUs and information necessary for the participants to 

proceed. 

Smdv Design 

The informational context included the on-Une leaming site called: "Intemet: 

Gateway to the World" which mediated this smdy. A web site was set up to facilitate the 

course delivery. Although content for the course was stmcmred, to gain input from the 

participants a stmctured interview was conducted. The study, including content deUvery 

and data coUection, was planned for a four week period. However, because of technical 

difficulties and standardized testing at the school, access issues dictated that two weeks be 

added to the schedule. Though an abbreviated time frame is atypical for namraUstic inquiry, 

Bogden and Biklen (1992) maintain, "It is our experience that quaUtative research need not 

always take that long" (p. 214). FinaUy, theoretical sensitivity (Strauss et al., 1990) which 

has been developed over the four year collaboration with Mesa also supported the study. 

Personal and professional experience in the field has helped me to develop insights and 

understanding through prolonged engagement. 

The foUowing is a Usting of the content that was covered and the data that was 

collected. An in-depth description of the data collection methodology is given in the 

discussion of the research methodology. 

Content and Data CoIIection 

Week One 

Introduction to the study, as well as an over\'iew of the Netscape Browser, 

Netscape Mail, and Netscape News occurred on site. The use of the on-Iine conference 

was also demonstrated. An initial stmcmred interview was completed, providing the 
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baseUne information about: (a) the informational context of the school and the MAP 

program, (b) informational imperatives which may be influencing the informational 

context, (c) the needs of the participants (Appendix B). Activities focused on logging in to 

the network, the stmcture of the on-line classroom and the use of the Intemet to support 

communication through the use of e-mail, listservs, and newsgroups. The basic stmcture 

for the joumal activities promoted reflection at the end of each on-Une session (Appendix 

C). The newsgroup discussions occurred four times, one for each week of the study 

(Appendix D). A topic of discussion was provided, however, the opportunity for an open 

fomm was also permitted. Participants were asked to bring an area of interest to the site 

that focused their Intemet searching. 

Week Two 

Information retrieval in support of instmctional activities was the focus of week 

two. Activities in the development of procedural skiUs for the use of gopher, FTP, and 

telnet were made avaUable. The development of a "shared area" for content specific 

resources was initiated, with contributions being made by project participants. This became 

the "Curriculum Page" link on the navigation frame which served as a repository for many 

rich sites. Data coUection continued through the on-line joumal, the newsgroup and e-mail. 

WeekThree 

The content designated to be delivered during week three was actually deUvered 

over a two week period. Major technical difficulties with the network, as well as end of six 

weeks activities in the school, and schoolboard directives which impacted the fumre of the 

network at Mesa occurred. Since access was severely hampered, the week was repeated. 

Information retrieval via the WWW in support of instmctional activities was the 

focus of week three. Participants leamed about the origins of the WWW and reviewed the 
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http protocol. Different types of web resources were presented in their abiUty to support 

instmction, as weU as examples of web-based classroom activities. The curriculum page 

was reinforced and added to based on participants' experiences and input. Data collection 

continued through the on-Iine jouraal, newsgroup, and e-mail. 

Week Four 

Integrating Intemet resources was the focus of the last week's activities. Again, 

the content designated for week four was distributed over a two week period. The week 

designated for week four content delivery was also the week of TAAS administration. The 

public access computers in the library, which, provided access for most of the participants 

were not accessible because the test was being administered in the library. Further, the area 

was secured because the test materials were in that area. Again, since access was severely 

hampered, week four was repeated. 

Project activities aUowed the participants to synthesize the information they had 

coUected over the smdy period in the crafting of a lesson plan or project they feel would be 

pertinent to their teaching and one that satisfíes their research interest. Projects and lesson 

plans were posted to the web on individual web pages, along with favorite sites, and ideas 

as they pertained to classroom instmction. Impressions of the projects and the site 

"Intemet: Gateway to the World" were coUected through a debriefmg session at the end of 

the project. 

What Did the Studv Look Like? 

A computer-mediated conferencing (CMC) study in support of professional 

development for principals by Ahola-Sidaway, MacLean, and Treuhart (1990) depicted the 

way the on-Iine portion of their course interacted with the worlds that the investigator and 

65 



the principals brought to the study context. Figure 3.1 depicts the way that this model was 

used to portray this study. 

The Investigator's World The MAP Teachers' Worid 

The Intemet: Gateway to the World 

Figure 3.1. Study Design (Ahola-Sidaway, MacLean, and Treuhaft, 1990, p. 57) 

A, B, and C represent areas which are outside the scope of this study. It was the purpose 

of this study, however, to point out how the informational context, specifically, or society, 

generally influences our perceptions and expectations as we arrive in this setting. 

Opportunities for reflection were provided in an effort to illuminate some of these issues. 

In this way, data collection may came through the newsgroup, joumals, and/or e-mail. 
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D represents the part of the smdy that was observable to aU participants, promoting activity 

and interaction. Data coUection was supported by the class newsgroup and joumals. 

E represents my faciUtation of the study. This included intensive research on skiU 

development and the enhancement of instmction through the use of Intemet resources. It 

also included the creation and facilitation of the on-line classroom. My reflexive joumal 

documents this process. F represents the part of the website which was explored by the 

participants and not directly obser\'abIe by me. Because of the nature of the Web and other 

Intemet resources, participants discovered areas not outlined by myself as facUitator. Data 

coUection may have come through the newsgroup, joumals, or e-maU if the participant 

choose to report. G represents the face-to-face interchange between myself and the MAP 

teachers. This included the introduction to the project, the interview, troubleshooting 

sessions, and debriefmg. Data coUection in this domain came through the stmctured 

interviews and debriefmg session. 

The Research Process 

The research process, as described by Denzin and Lincoln (1994), was used to 

provide stmcmre for the smdy. Broad categories within the stmcture include: (a) the 

researcher, (b) the interpretive paradigm, (c) research strategies, (d) methods of collection 

and analysis, and (e) the art of interpretation and presentation. 

The Researcher 

Denzin and Lmcoln (1994) promote the qualitative researcher as someone who 

enters a sociaUy simated field. In this way, the research tradition, the conception of self 

and others and research ethics must be considered. 
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The Research Tradition 

QuaUtative research design is increasingly being recoiimiended by researchers for 

its ability to situate the use of technology in a leaming environment (Ahola-Sidaway, et. al, 

1990; Burge, 1990; Morgan, 1990; Salomon, 1990). Salomon (1991) describes a 

systemic approach by which the interdependence among people, actions, culmres, and the 

technology informs the teaching and leaming process. In further description, he stresses, 

"That is, each component, event, or action has the potential of affecting the unit as a whole; 

the whole is assumed to be more than the sum of its components and is characterized by the 

pattems and forms of the relations among them" (Salomon, 1991, p. 14). Finally. the 

systemic research model as presented by Salomon (1991), suggests that the attainment of 

any worthwhUe effects by the inclusion of computers necessitates the redesign of the whole 

leaming environment. It also suggests that once this is done, the relations of attimdes, 

abilities, activities, perceptions, and social relations with respect to achievement totally 

change in important and difí'erential ways" (Salomon. 1991, p.l6). Qualitative design was 

utiUzed to describe the system. 

A qualitative design may also inform theory development (Miles & Huberman, 

1984). Morgan (1990) sees qualitative inquiry as a way to open new venues of theor\' 

production in educational technology. He holds that, "The development and elaboration of 

the 'new educational technology', which goes beyond the rational-technicist traditional 

approaches, wiU provide a location for theory which takes account of the social and 

political contexts of the leamer, teacher and the institution" ( p.20). This stud\' attempts to 

get at the meaning made by its participants. 

Conception of Self 

Eisner's (1991) connoisseurship played a predominant role in this study, helping to 

provide credibility. "Connoisseursiiip is the means through which we come to know the 
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complexities. nuances, and subtieties of aspects of the world in which we have a special 

interest" (Eisner, 1991, p.68). I have been involved in educational technology for eight 

years. During that time, I have experienced the discipUne from the point of \ iew of the 

elementary classroom teacher, the computer lab teacher, a graduate smdent, a technology 

coordinator, a higher education faculty member in teacher education, and faculty 

development coordinator. Again, theoretical sensitivity (Strauss et al., 1990), developed 

through professional and personnel experiences, as well as analytic processes supports my 

claim of connoisseurship. These experiences have converged to nurmre a "perceptive eye" 

(p. 8) that provided credence to this smd\. 

I viewed my social role in this smdy as that of project "facilitator'. FacUitation 

came ttirough planning and deU\'er\' of lessons, maintenance of the class conference, and 

mtoring of smdents who needed extra help. Ahola-Sidaway, MacLean, and Treuhaft 

(1990) stress the importance of the "cheerleader" role in the faciUtation of an on-Une course 

and Howard (1994) reports that, "A recognition of success with the computer is manifest in 

the transition from process to product, when a sense of confrontation diminishes and is 

replaced with a sense of confídence that the time and effort spent ha\e resulted in apractical 

end" (p.41). Recognition of success was one of the facilitation tools utilized in the project. 

The transformative aspect of the smdy, based on critical theor\'. provided for the 

role of instigator (Guba & Lincoln, 1994). Kincheloe and McLaren (1994) assert the 

importance of this position in its abiUty to expose those forces that limit the participants in 

their potential for transformation. The facUitation and instigation of transformation through 

the reflective joumal and newsgroup discussions proved to be a critical fu t̂ step for some 

participants. 
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Conception of Others 

The \ ariety and depth of experience, as weU as individual needs that may have been 

brought to the fíeld by adult leamers w as considered . I recognize that, "The meaning 

people give to their experience and theU- process of interpretation are essential and 

consmitive, not accidental or secondar\' to what the experience is" (Bogden et al.. 1992. p. 

36). To this end meaning making was the focus of field activities for aU participants. 

Research Ethics 

Because my fmdings were based on my perception of the field at a given moment, 

w hich is influenced by participants in that field, as well as societal and cultural forces, I 

must recognize myself as a research instmment (Eisner, 1991: Lincoln et al., 1985; Punch, 

1994; Wolcott, 1988). Ethical considerations, then must be addressed. First, informed 

consent was soUcited from aU participants. Not only did the document show that the 

participants consented to the research, but it also described the nature of the research 

(Punch, 1994 ; Spradley, 1979). The purpose of this type of research must also be 

considered in a discussion of ethics. Since my purpose was to promote change, Guba and 

Lincoln (1994) suggest. "Ethics is more nearly intrinsic to this (critical) paradigm, as 

impUed by the intent to erode ignorance and misapprehensions. and to take full account of 

values and historical simatedness in the inquiry process* (p.l 15). 

Interpretive Paradigm 

Transformation Leaming Theory 

"In quaUtative inquiry the theor\' is used to focus the inquiry and give it boundaries 

for comparison in faciUtating the development of the theoretical or concepmal outcomes " 

(Morse, 1994, p. 221). Mezirow's (1990) Transformation leaming theory, based on 

critical theory, was used to inform the research process and in doing so, promoted the use 
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of the Intemet in the emerging informational context at Mesa High School. Certainly, 

Lincoln and Denzin (1994) stress that the successful use of critical theory can be judged by 

its abiUty to support this type of transformation and produce action on the part of the 

participants. It must also be stressed that this type of transformation, as supported by 

critical theory, was utilized to help teachers begin to understand how sociocultural forces 

shape who they are and the schools in which they work. "Critical research traditions have 

arrived at the point where they recognize that claims to tmth are always discursively 

situated and implicated in relations of power" (Kincheloe et al., 1994, p. 153). 

Research Strategies 

The research design provided the flexible direction for a study and "connects 

theoretical paradigms to strategies of inquiry and methods for collecting empirical material" 

(Denzin et al., 1994, p.l4). Research strategies include the questions, the purpose, and 

the qualitative strategy used to stmcture the study. 

Research Ouestions 

The research questions for this study emerged through participation in the MAP 

program during the last four years as a researcher, and were supported by an extensive 

review of the literature. These guiding questions, as suggested by Erickson (1986) and 

Bogden and Biklen (1992) focus initial inquiry and assist the researcher in getting a feel for 

the field. The possibiUty of emergent questions during the study period was anticipated; 

however, the guiding questions brought to the study served to frame the study. The 

research questions were: 

How does the informational context impact the development of information 
Uteracy skUls? 

What is the namre of the informational context in the selected pubUc school? 

How do epistemic distortions in an informational context affect the 
development/enhancement of information Uteracy skiUs? 
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How does critical reflection, including content, process, and premise 
reflection help to overcome epistemic distortions in the acquisition of 
information Uteracy skiUs? 

Research Purpose 

The informational context was the focus of this study and provided the basis for the 

skills which the information literate user would possess. As on-line resources emerged as 

a part of the informational context at Mesa High School, oppominities for skUI buUding 

and critical reflection were provided. This smdy attempted to iUuminate those factors that 

contributed to the information literacy of educators and promote opportunities for 

transformative leaming. As adult leaming theory informed the teaching and leaming 

process, information Uteracy skills were discussed and practiced. 

OuaUtative Strategy 

Morse (1994) presents the quaUtative research strategy as a tool that helps the 

researcher make meaning in a given environment. "Each quaUtative strategy offers a 

particular and unique perspective that Uluminates certain aspects of reality more easUy than 

others and produces a type of result more simated for some appUcations than others" 

(Morse, 1994, p. 223). Participant observation is recognized as the qualitative strategy 

(Bogden et al., 1992; Denzin et. al, 1994; Janesick, 1994; Morse, 1994) which was used 

to inform this study. 

Methods of Data Collection 

Denzin and Lincoln (1994) present an array of methods for coUecting and 

analyzing data in the namralistic setting. Although methods of coUection and analysis are 

presented simultaneously by Denzin and Lincoln (1994), they are discussed separately for 

the purpose of this study. 
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Participant Observation 

The first described quaUtative data coUection method used in this smdy was 

participant observation. According to Morse (1994), the method by which the strategy is 

carried out is through observation and subsequent fíeld notes. Erickson (1986) promotes 

participant observation in its abiUty to provide opportunities for leaming through active 

participation. In the smdy, participation was on-line. To facilitate this situation, I asked for 

clarifícation of responses and interpretations through additional one-on-one communication 

with participants. Private communications consisted of notes and questions written directly 

to me, as the facilitator of the class. PubUc communications, on the other hand, were 

posted to the class newsgroup where all participants could read and respond. 

The newsgroup served as a "bulletin board" area where public discussion was 

facUitated. Bogdan and Biklen (1992) refer to this source of data as personal letters (that 

are shared with many, not unlike letters to the editor that may cause a response) and stress 

that they can serve as rich descriptions of how those who created the materials think about 

the world (p. 132). Participation observation helped me to see how the participants operate 

within informational context. Patton (1990) stresses, "The ideal is to negotiate and adopt 

that degree of participation that wiU yield the most meaningful data about the program given 

the characteristics of the participants, the nature of staff-participant interactions, and the 

sociopoUtical context of the program" (p.209). 

Interview 

A secondary source of information when carrying out the participant obser\'ation 

strategy is the interview (Morse, 1994). An initial face to face interview was conducted to 

coUect preliminary information. Patton's (1990) Standardized Open-ended Interview (p. 

234) was utilized at the beginning and end of the on-Iine course (Appendix B). 
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Needs Assessment 

The interview included questions which helped me ascertain the needs of the 

participants. A needs assessment is an especially cmcial piece of data when the 

transformative process is considered. "The leamer and educator meet on some common 

ground - the leamer expresses needs that are based on his or her own constmction of those 

needs, usually with some negotiation as to what the leaming experience will include, and 

then through collaborative effort, the process is defíned" (Cranton, 1994, p.l3). Though 

the project was constmcted prior to the class, participant helped to "refíne" the content and 

instmctional methodology. 

In a discussion of information use within the program which emerged through the 

interview process, the project, "A Day in the Life" was presented by the teachers in its 

abUity to provide experiential information gathering oppormnities for smdents. In the 

project, smdents research a career, then spend a day with a volunteer in the community 

who is practicing that career. Because the teachers were preparing for this project, I built 

my interdiscipUnary unit plan in Week #4 as a model around this theme in an effort to 

simate the use of the resources within the MAP informational context. As was pointed out, 

the greater perceived utUity or practicaUty of innovation, the greater chance of its acceptance 

(Crable, Brodzinski, Scherer, & Jones, 1994 ; Veenman, Van Tulder, & Voeten, 1994). 

Joumaling 

Kincheloe and McLaren (1994) promote the use of joumaling in critical worker 

research because of its ability to reveal the concems and interests of the participant. 

Oppormnities for content, process, and premise reflections assisted in revealing epistemic 

distortions and their effect on tiie development of information literacy skiUs in the study. 

Participants were asked to fíU out an interactive form, provided at the web site, after they 

had completed a session on the web. This provided the user a veiiicle for immediac\' of 

74 



response, whUe making on-Iine participant observation somewhat more "participatory" 

from my point of view. I was able to access and download the forms as they were 

retumed, nurturing the analysis process. 

Methods of Data Analvsis 

"The process of reduction of data into a manageable model constimtes an end goal 

of qualitative research design" (Janesick, 1994, p.209). It is with this goal in mind that 

analysis activities proceeded. In this way, the change process was defíned, and in doing 

so, it provided a vehicle for the development or enhancement of information literacy skiUs 

in the informational context at Mesa High School. In this study, the FIow Model (Miles et 

al., 1984) was used to inform data analysis activities (Figure 3.2). 

I Data \ 
( Reduction ) 

Conclusions: 
4 • V drawing/verifying 

Figure 3.2. The Flow Model of Data Analysis (Miles et al., 1984, p. 23). 
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The FIow Model 

MUes and Huberman present three concurrent flows of activity which defíne the 

analysis process. The fu-st is data reduction, wiiich refers to the way raw data is selected, 

focused, and simplified (Miles et al., 1984). Anticipatory data reduction occurred during 

the design phase of the study when the interpretive paradigm, research questions, and 

purposive sampling "bound" the smdy (Miles et al., 1984, p.24). Subsequent data 

reduction occurred during (Bogden et al., 1992; Strauss, 1987) and after data coUection. 

This inductive process unitized raw units of information and subsumed them into categories 

of information (Janesick, 1994; Lincoln et al., 1985; Miles et al., 1984; Strauss. 1987). 

The coding and categorization process as described by Strauss (1987) was used during data 

reduction (Appendix G). 

Data displays, as suggested by Miles and Huberman (1994), helped inform the 

analysis process through the constmction of charts, matrices, network-like diagrams. An 

example of the data analysis is given in Figure 3.3. 

FinaUy, conclusion drawing and \erification occurred through the application of 

•'confmnatory tactics" (MUes et al., 1994, p. 429). In the study, this suggests the 

consideration of Lincoln and Guba's (1985) tmstworthiness criteria. The interactive model 

of data display (Miles et al.. 1984) along with the attnbutes of the study defme the data 

coUection and analysis process. 
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Data Collection Period 

Anticipatory 

1. Transformation Leaming Theory 
2. Questions based on Information 

Literacy and Transformation Leaming 
Theory 

3. Sampling drawn from "MAP 
Program" 

4. Instrumentation - Preplanned 
content, participant input, 
structured interxnew, 

and participant observation. 

DATA REDUCnON 

During Post 

I. Coding and Categorizing 

DATA DISPLAYS 

During 

7. Matrices 
2. Charts 
3. Networks 

Post 

N 

CONCLUSION-DRAWINGA^RinCATION 

During Post 

1. Trustworthiness Criteria 
2. Reflexive Joumal 

Figure 3.3. Components of Data Analysis : Interacti\'e Model 
(Miles et al., 1984, p.24; Miles et al.. 1994) 

The Art of Interpretation and Presentation 

"Qualitative interpretations are constmcted" (Denzin et al., 1994, p.l5). 

Ultimately, criteria in support of the soundness of the constmction must be provided. It is 

only then that the presentation of the research findings can be meaningful. Erickson (1986) 

stresses, "From this point of view the task of fieldwork is to become more and more 
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reflectively aware of the frames of interpretation of those we observe, and of our own 

cuImraUy leamed frames of interpretation we brought with us to the setting" (p. 140). 

Criteria for Judging Adequacv 

How do we know what we know? This is the \'alidity question that must be 

answered. The study was designed to meet some of the criteria that attempt to answer that 

question. Erickson (1986) believes that the vaUdity question can only be answered through 

local meanings of action. This is especially pertinent when critical theory is used to guide a 

study. 'The appropriate criteria are historical simatedness of the inquir)' (i.e.. that it takes 

account of the social, political, cultural, economic, ethrúc. and gender antecedents of the 

smdied simation), the extent to wiiich the inquiry acts to erode ignorance and 

misapprehensions, and the extent to which it provides a stimulus to action, that is, to the 

transformation of the existing stmcmre ' (Guba et al., 1994, p. 114). In this way, 

indications of vaUdity in the informational context were characterized by participants who 

have developed the skiUs necessary to function in that context. 

Critical VaUditv Compared to Traditional Validity 

"Where traditional verifiability rests on a rational proof built upon Uteral intended 

meaning, a critical quaUtative perspective always invohes a less certain approach 

characterized by participant's reaction and emotional involvement" (Kincheloe et al., 1994, 

p. 151). Because of this, Kincheloe and McLaren (1994) argue that vaUdity may be an 

inappropriate term in a critical research context: 'To a critical researcher, validity means 

much more than the traditional definitions of the intemal and extemal vaUdity usuaUy 

associated with the concept. Traditional research has defmed intemal validity as the extent 

to which a researcher's obser\'ations and measurements are tme descriptions of a particular 

reality; extemal validity has been defined as the degree to w hich such descriptions can be 
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compared to other groups. Tmstworthiness, man>' have argued is a more appropriate word 

to use in the context of critical research. It is helpfiil because it signifies a different set of 

assumptions about research purposes than does vaUdity" (p. 151). In the facUitation of the 

critical transformation leaming theory, Lincoln and Guba's (1985) tmstworthiness criteria 

were used in this study. 

Tmstwortl iness Criteria 

Lincoln and Guba (1985) portray tmstworthiness by posing a question: "The basic 

issue in relation to tmstworthiness is simple: How can an 

inquirer persuade his or her audiences (including self) that the findings of an inquiry are 

worth paying attention to, worth taking account of ?" (p. 290). The tmstworthiness criteria 

(Lincoln et al., 1985) which was used to inform this smdy were credibiUty, provided 

through persistent observation, triangulation, and transferability. Reflexive joumaling was 

used to provide a foundation for the process. 

Credibility. In the presentation of critical research, Kincheloe and McLaren (1994) 

suggest that credibUity is the pomayal of constmcted realities, and oiUy award credibUity 

when descriptions are "plausible to those who constmcted them" (p. 151). Lincoln and 

Guba (1985) suggest techniques which make it more likely that credible fmdings and 

interpretations was the result of a study. The techniques which provide credibUity for this 

study are persistent observation, triangulation, and member checking. 

Persistent observation. As described by Lincoln and Guba (1985), persistent 

observation helps the researcher to focus in on the salient characteristics of the field and the 

participants in the field. In this way, the relevant can be attended to, and the irrelevant 

ignored. Further, the typical and atypical emerge as analysis proceeds. The study 

demanded that observation be persistent. I was immersed in the faciUtation of the web site 
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which was the "arena of reaction" for the study. A majority of the data coUected came from 

the virmal fíeld. 

Triangulation. Tmstworthiness may also be enhanced through the use of 

triangulation (Lincoln et al., 1985). Triangulation is aciiieved when multiple or different 

sources of information support a conclusion (Denzin, 1994; Eisner, 1991). The interview 

transcript, the personal (from the participant to me) and public messages, along with 

participant joumal entries were used as sources of data and offer contextual vaUdation . In 

this way, multiple sources (all participants' joumal entries) and different sources (all of 

one participants' data sources) were considered. 

TransferabiUty. The final indicator of credibility utilized in this study was member 

checldng. In fact, Lincoln and Guba (1985) consider this to be the most cmcial technique 

in the estabUshment of credibUity. Member checking allows participants to provide input 

about coUected data, as weU as emerging interpretations and conclusions put forth by the 

researcher (Emerson & PoUner, 1988 ; Lincoln et al., 1985). Member checking activities 

were faciUtated through the class newsgroup. After receiving reflections from participants, 

I sent summarizing, or "weaving" (Harasim et al., 1995, p.l76) notes that depicted my 

early analysis of project interactions. The ensuing discussion informed the further 

analysis. In describing the importance of this technique, Emerson and PoUner (1988) 

stress that, "Here the focus is not the tmth value of either researchers' or members' 

versions, but rather the ways in which members constmct a response to a novel event - a 

researcher's representation of members' reality (p.l94). In this study, participants were 

reacting to my representations of their reality. Member checking activities also occurred 

during the fínal debriefmg session. Participants were asked to respond to and clarify initial 

project findings. To summarize, the strategies used to establish credibiUty in this study 

were persistent observation, triangulation, and member checking. 
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The next indicator of tmstworthiness is transferabUity. "It is...not the namralist's 

task to provide an index of transferabUity; it is his or her responsibiUty to provide the data 

base that makes transferabiUty judgments possible on the part of the potential appliers" 

(Lincoln et al., 1985, p. 316). In this case, Lincoln and Guba (1985) propose that the 

researcher only provide a "thick" description so that someone interested could ascertain 

whether not transfer could be made to their context (p.316). A thin description simply 

reports facts independent of context (Denzin, 1994). Conversely, a thick description 

reports an experience in its context, providing the circumstances and intentions which 

created the experience and meaning for those involved (Denzin. 1994; Eisner, 1991). In the 

described smdy, thick descriptions based on the experiences of the participants in the 

informational context showed how epistemic distortions affected the development of 

information literacy sldUs. 

Documentation of the research process can aid in the establishment of 

tmstworthiness. Lincoln and Guba (1985) present the reflexive joumal as way to support 

and ultimately document the tmstworthiness criterion. Strauss (1987) considers the 

information recorded in the joumal to be separate and apart from the data collected in the 

field. It is, however, the reflexive nature of the joumal that helps to direct the data 

coUection and the subsequent analysis. Recording conventions recommended by 

Schatzman and Strauss (1973) and Corsaro (1981) point to theoretical. methodological and 

practical entries, thereby informing the process. 

The advantage for this type of joumaling, as presented by Corsaro (1981), is that it 

allows the researcher to separate out types of information while assuring that they are "'tied 

to the specific interactive context in which they occurred" (p. 129). The recording of 

methodological notes (MN), theoretical notes (TN), indicators of social role (S), and the 

catch-aU, other (O) helped to facUitate the research process. These entries were smdied to 

show how bias may have influenced outcomes (Lincoln et al., 1985). MN entries provide 
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information about methodological decisions and why they were made (Lincoln et al., 

1985). As an example, the need to change the w ay questions were presented to promote 

more discussion on-Une is an example of the MN. A TN consists of early pattems m the 

data which may later form the basis of sampling decisions and ultimately form the basis for 

substantive hypotheses (Corsaro, 1981). A theoretical entr\' in the joumal dealt with the 

importance of instmmental leaming in initiating the transformation process. (S) entries 

provide information about the "human instmment" (Lincoln et al., 1985,p. 327). This 

information about the self included my feelings and perceptions, as well as reflections 

about my previous association with Mesa teachers and its effect on the project. 

Presentation 

In the final analysis, the audience wUl judge the vaUdity and credibiUty of the smdy. 

"An essential prerequisite to estabUshing credibiUty with any audience is the researcher's 

conviction that what he is saying is so" (Schatzman et al., 1973, p. 133). This conviction 

must be communicated in the written presentation of the smdy fmdings. Spradley (1979) 

refers to a quaUtative write-up as a translation. In this way, the researcher wiU communicate 

what she has seen and heard so that the reader ma\' see and hear the same. 

WhUe conviction and clarity are important in the presentation of critical text, other 

attributes are also expected. "Thus a good critical, emancipator\' text is one that is 

multivocal, coUaborative, naturalistically grounded in the worlds of Uved experience, and 

organized by a critical, interpretive theory" (Denzin, p. 509, 1994). In the presentation of 

fíndings from the smdy, an attempt was made to convey a sense of the informational 

context to the reader and the resulting information Uteracy skiUs which result from 

participation within the context. 
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Lmiitations 

Theoretical Sensitivity 

Though the described theoretical sensitivity (Strauss et al., 1990) bolstered my 

claims of connoisseurship (Eisner, 1990), my professional and personal experiences may 

have actually obstmcted my view of the "obvious" (Strauss et al., 1990, p. 42). I have 

been involved in MAP the last four years as a researcher and staff development provider 

through the urUversity. During that time, I have become acquainted with the faculty and 

recognize that my impressions of their study activities are framed by our prior relationship. 

This prior relationship must necessarily frame their impressions of me and was considered 

during my participant observation in the on-line classroom. Finally, the outcomes of the 

study must be fíltered through my experiences in the field of instmctional technology. I 

am a strong proponent of distance education practices, especially as they relate to teacher 

training. The reader should be aware that I planned and faciUtated the described on-Iine 

professional development activity to which I feel ownership. Joumaling activities allowed 

me to step away from the context of the smdy to some extent, granting me the opportunity 

to review initial impressions and move toward understanding within the bounds of the 

study. Moreover, described triangulation techniques were utilized to inform the data 

collection and analysis process, again, promoting understanding within the bounds of the 

study. 

Critical Theorv 

Transformation leaning theory is rooted in critical theory. Nichols and Van Allen 

(1996) point out that critically based theories may not be any better than other theories. 

Critical theories are elusive and often hard to operationalize. In fact, these theories may be 

just as distorted as other theories are because they must be based in a specific ideology . In 

the described study, it is suggested that adult leamers bring distorted ways of knowing or 
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epistemic distortions to the on-Iine classroom. By providing leamers oppormnities to 

overcome the distortions through critical reflection. leaming can take place. My 

supposition may be problematic if I, as project facilitator, do not have a tme understanding 

of the needs of the people within the informational context. "The role of inquirer is cast in 

the role of instigator and faciUtator, implying that the inquirer understands a prioria what 

transformations are needed" (Guba et al., 1994, p. 113). Ellsworth (1989a) argues that 

by forcing this vision of tmth, the enlighteiunent being provided may be another form of 

dominance, rather than an oppormiUty to overcome distortion. Though connoisseursiiip 

(Eisner, 1990) focused my activities at Mesa, there may have been some limitations in my 

fully understanding what transformations are needed in the informational context because I 

am not a part of that context. 

Voluntary Participation 

Adults typicaUy come to a leaming situation \'oluntarily (Cranton, 1994; Know les. 

1984; Mezirow, 1994). Transformation leaming theory stresses that a decision to 

participate is critical to the transformative process (Mezirow, 1990). When the principal 

was approached about the participation of the teachers in the MAP program, she said that 

she would, "Make sure that I had some participants." After explaining transformation 

leaming theory to her, she agreed that the teachers needed to participate on a \oluntary 

basis. To this end, the opportunit}' was made available to the teachers within the program. 

However, because time had to be allocated for my presentation of the project. Shea, the 

team leader, was made aware that I would be coming to ask for participation. As Shea, 

initiated the meeting she said, "LeAim is here to talk about the project she is doing for her 

degree. Let's all participate so we can help her get her doctorate." At that point, I 

carefuUy explained transformation leaming theor>' to the group, explaining that a felt need 

should prompt their participation in the study. I was actually relieved when two of the 10 
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teachers chose not to participate in the project, however, I can not honestiy say the other 

eight came to the study with a felt need after being prompted by the team leader. 

Summary 

Qualitative research methodologies were used to consider information literacy skUIs 

in a telecommunicated leaming environment. The study was informed by transformation 

leaming theory (Mezirow, 1991) which provided a critical lens for looking at self-selected 

participants who utilized and fíirther developed information literacy skiUs in an 

informational context of a secondary school. Data coUection and analysis methodologies 

were discussed in their support of the proposed research. Conclusions drawn from this 

study look to data reduction and verification activities for reUabiIity. In the final analysis, 

"The educator may know more than the leamers about the subject of instmction at the 

outset, but he or she releams what is known in the context of the leamers' efforts to 

interpret these insights in terms of their own lives" (Mezirow, 1990b, p.368). Teacher's 

experiences informed the process of developing or enhancing information literacy skiUs in 

the informational context of the school. 
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CHAPTERIV 

RESULTS 

This study attempts to explore the informational context of the MAP program within 

Mesa High School in an effort to identify the skiUs needed to ftiUy participate in that 

context, identified as the information literacy skUIs. Through participation in the smdy, a 

picture of the informational context, the skUIs needed to participate in that context, and the 

imperatives that impacted that context emerged. The informational context serves to situate 

the smdy and must be described so that the on-Iine classroom experience may be fuUy 

explored. 

The Informational Context 

As depicted in this smdy, the informational context is made up of the people, 

information, and technology in the described school setting. To that end, a detailed 

description based on interviews, on-Une participant observation, and a debriefmg session 

wiU be presented. Further, the analysis process provided insight into the intersections of 

the three defined groups which make up the informational context and further support the 

findings of tiús study. Figure 4.1 shows this context. Initially, the people, information, 

and tecimology will be discussed, then their identified intersections wiU be discussed. A 

discussion of the most important part of the informational context, the people, will begin 

with a look at the teachers. 
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Figure4.1. The Informational Context 

People 

Teachers. Eight of the 10 teachers in the MAP program chose to participate. As a 

way of introduction, a brief description of their initial opinions and impressions about 

information literacy, their teaching style and computer use is presented. ,\n indication of 

interaction in the project is also reported for each teacher based on the number of times he 

or she participated in the on-Iine class activities. Although this is a qualitative smdy, Miles 

and Huberman (1994) stress that numbers, in some cases, allow the researcher to "'see' the 

general drift of the data" (p.253). Percentages of interaction are discussed here in effort to 
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simate the participant and their interaction in the on-line class. Table 4.1 summarizes this 

information and other information pertinent to this smdy. 

Mike is a history teacher of 20 years who also has coaching duties. He has been 

with the MAP program since its inception fíve years ago. Mike equates information literacy 

with knowledge, or being able to give the correct answer to a question. Mike sees his role 

as that of faciUtator of leaming as evidenced by this statement: "In iústory... we do a lot of 

project type work where the kids have research projects and things like that, instead of 

standing up and lecmring and giving them the answers. We give them the questions and 

they have to fínd the answers." 

Mike sees himself as a novice computer user, using the computer in his classroom 

for the RecordBreaker gradebook program and some games. Instmctional uses seem to be 

foreign to Mike, as he has one computer in his classroom and states that he allows students 

to come in to use it to write reports. Of the total number of on-Iine interactions, Mike 

contributed 4.9%. 

Grace has been in the classroom 21 years and is new to the MAP Program. Grace 

is a paced algebra teacher, a class which supports those smdents who have a diffícult time 

with regular algebra. She describes information literacy skills as the ability to know what 

information is available and how to gain that information, yet, clearly states that she 

doesn't have time to promote information literacy skills because the main thmst of her class 

is skiU building and test preparation for the math portion of the Texas Assessment of 

Academic SkiUs (TAAS) Test. Grace, like Mike, sees herself as a novice user, blaming her 

predicament on a lack of time. Likewise, she uses the Recordbreaker program, as she 

describes, "...real, real, well." Grace speaks of past experiences with using an ILS to 

support her teaching, but primarily sees the computer as a productivity tool as opposed to 

an instmctional tool. She does utilize a video series to support her .paced algebra content. 
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as long as they do not interfere with TAAS review. Grace provided 8% of all on-line 

interactions during the project 

Amy is a new biology teacher of 7 months. She thinks of information literacy skUls 

as the ability to know what resources to use and the ability to find the information. She 

believes that leaming is experiential and that as a teacher, she facilitates that experience. 

Amy describes herself as an intermediate tecimology user, believing that she needs skiU in 

its effective use in the classroom. In her quest to create what she terms "Ufelong leamers", 

Amy states that she tries to use technology in her classroom as much as possible. Amy's 

on-Iine interaction represented 22.2% of the total. 

Shea is the team leader of the MAP program, directing nine other teachers. 

Although she has been with MAP since its inception, she is new to the leadersliip position. 

Shea teaches English and coordinates many of the interdisciplinary tasks provided for the 

MAP smdents. She also works closely with Chris, the project facilitator, in establishing 

community contacts and procuring resources for the program. Like Mike, Shea also links 

information literacy skiUs with knowledge, but adds the ability to find what you want to 

know to her description. She sees herself as a leaming guide, pointing students toward 

information sources. Although she reported that she could use any program on a 

computer, she rated herself as an intermediate user. Shea indicated that she uses the 

computers in her English class for word processing and scanning pictures. Her 

participation made up 8% of all the on-Iine interactions. 

Don is an algebra teacher of 18 years who has been in the program since its inception. In 

addition to his teaching, Don also has coaching duties. Knowing all the ways information 

could be received and retained defines information literacy for Don. He sees the value in 

guiding students to knowledge constmction, but admits that, "...some math stuff is going 

to have to be taught in the old-fashioned method," the old-fashioned method defined as 

"using the chalkboard." 
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Don describes himself as a lower intermediate user and says he uses Recordbreaker 

to keep his grades and adds, " I like playing with them (computers). " Don sees the 

computer as a personal productivity tool, and never shared an instance of instructional use. 

His on-Iine interactions resulted in 11.7% of the total. 

Chris is the faciUtator of the MAP program at Mesa. In that capacity she 

coordinates program activities, secures community service volunteers, and seeks outside 

funding opportunities. Although the experiences which Chris had in this study are not 

those of a classroom teacher, they deserve consideration because she is a part of the 

informational context of MAP. Moreover, because adult leaming theory, specifically, 

transformation leaming theory serves as a lens for this study, her experiences as an adult 

leamer are also considered. 

Chris has had 23 years of prior teaciiing experience both in public schools and at 

the university level. Chris equates information literacy skiUs with the ability to use the 

Intemet as a tool to access and download information. Chris believes that guided inquiry 

should focus student activities, and that technology can promote this type of leaming 

environment. Chris describes herself as an intermediate user of tecimology. Personal 

productivity tools, such as word processing and electronic mail greatly facilitate her 

professional activities. Chris's on-Iine interaction represented 25.9% of the project's total. 

Elaine, an English teacher for the past 24 years, has also been a part of MAP since 

its inception. Elaine simply believes that information literacy is information. She believes 

students' individual interests and leaming styles should be considered when planning 

instruction. Elaine sees herself as a novice user of technology, stating that she is 

overwhelmed by the amount of information she has to deal with in the everyday activities in 

MAP, much less leaming about the computer. While she mentions using the computer lab 

to support student writing, Elaine does not mention the use of technology for personal 

productivity. Elaine contributed 11.1 % of the total on-Iine interactions. 
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Jay has been teaching physical science and coaching for six years. He describes 

information literacy skills as the ability to use technology. Jay stresses that good teaching 

should not be based on whether or not your students pass the TAAS Test. Rather, he 

describes leaming as that which is experienced, both in the service leaming opportunities 

and in the classroom. Jay describes himself as an intermediate level computer user, 

proficient with Windows 95 and the laserdisc curriculum delivery system in his classroom. 

Jay was initially the most enthusiastic about the study, however, a family illness caused 

him to miss the initial orientation which seemed to affect his performance for the duration 

of the study, even though I spent two hours with him at a later date. Jay's interaction in 

this project accounted for 8% of the total. 

Students. In the Mesa Accelerated Program Replication Manual (1996) published 

each year by the project facilitator, students are described as self-directed, self-guided, and 

involved. To that end, the skills involved in the development of the student are those 

which will faciUtate the student's ability to become an effective communicator, hfe skills 

manager, information processor/consumer, complex thinker, and knowledgeable person. 

These student descriptors serve as standards for each interdisciplinary unit and create the 

rubric by which the students are assessed. Appendix E provides an example of the 

curriculum utihzed in the program and the standards reinforced. The project-oriented 

curriculum certainly provides opportunities for the development of those skills and as Mike 

points out, "They enjoy doing that kind of stuff Just by giving them projects, I let them 

take it as far as they want to and I think they..enjoy that." The teachers further report that 

students can be tmsted and that skill-building is just one part of completing a task. 

The MAP teachers beheve that providing students with access to tecimology in 

general, and the Intemet specifically will help to further accomplish these goals for the 

students and ready them to participate in the information age. They also recognize that 

students' abilities with the technology surpass their own, as is evident in Mike's comment, 
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"They can do a lot more on it than I can." Shea ponders the same idea during a premise 

reflection when she says, "I hope to leam enough to help my students if they need help, 

but they probably already know more than I do. So maybe I'm doing this (participating in 

the project) so I can do what they can do." Certainly, the atmosphere promotes innovation 

and open-ended experiences, which by their very nature are impossible to control and often 

difficult to plan for. This feeling of loss of control is very evident when students use 

technology, and as Don reflects, "I need to keep a few steps ahead of my students", thus 

providing another reason for project involvement. 

The other sahent group of people in the informational context is the administrators. 

Their presence wiU be discussed in the people-technology section as their ardent support of 

classroom computing drives the context (Figure 4.1). 

The Information 

Non-traditional methods. Teachers within MAP are not the sole purveyors of 

information. In an effort to produce and support "information processors/consumers", the 

MAP teachers outline a variety of resources from which students may acquire information. 

Chris, the project facilitator shares: "They gain information, there's a whole lot of inquiry 

that goes on. The students do a lot of research. They can get on the Intemet in the library, 

and they do use the Intemet to do research. They use all sorts of sources to do that kind of 

research. The textbook is just, it is a real small part of the information gathering process." 

Teachers witiiin the program see their job as that of facilitator, guiding students through 

problem-solving and inquiry activities which lead to knowledge constmction. 

Traditional methods. While the focus of the information gathering process is not 

based on the "traditional" methods of textbook and lecture, skill-based information seems 

to be mediated in the traditional ways, especially that information dealing w ith material that 

will appear on the TAAS test. Participant comments throughout the study seemed to 
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indicate that the "old-fashioned" methods are appropriate to use in the MAP classes unless 

it is the English and history classes because research is a part of what "they do". In talking 

about resources for the classroom, Grace, the paced algebra teacher shares: "I don't know 

a lot about Mesa yet but it would be my guess, I would think that students in MAP are 

encouraged to work independently as much as possible especially in the Enghsh classes 

and the history classes and they do more, they do a lot of research and they have to come 

up with ideas on their own. And it is probably less stmctured so I do know that they use 

the computers a lot." Mike, the history teacher, who does not use computers in his 

classroom, feels similarly: "I think we use a lot more technology in MAP than the do in the 

regular classrooms because I think we..I know our English department in the MAP, they 

have lots of computers in the English room and the kids use them all the time. I know they 

have more freedom with computers than the do in other classrooms." 

As stated, the teachers indicated that traditíonal delivery of information is acceptable 

in MAP if it is related to TAAS testing. In 1995, Mesa High School was rated low-

performing. Another year of low performance would engender Texas Education Agency 

action. Further, because of the low-performing designation, students may transfer to 

another school district through the Public Education Grant Program. In this case, state and 

local education ftmds would follow the student to the new school (on-Iine). Obviously, 

test results are extremely critical for a campus where 85 percent of the students are 

economically disadvantaged and 70 percent are classified at risk. When Grace was asked if 

she was preparing information literate students, she responds, "Well, in my class, because 

I teach algebra and TAAS math, I don't have very much time do that. Now occasionally I 

will throw in little things, but that is not the main thmst of the class." 

The teachers in the program suggest that the test preparation is a necessary evil, but 

view it as an "insurance policy" since so much rides on its results. They feel that their 

students are more than prepared through the project-based curriculum that promotes much 
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more intellectual growth than is measured by the skill-based test. Jay was asked to talk 

about good teaching and looks at the situation this way: 

That sounds hke a trick question. What is good teaching? Good 
teaching could be... I wouldn't use that term, I think effective teaching 
would be better term. And what you are looking for is results. Good 
teaching could be just another person's opinion instead of proof. 
Everytiung is based on outcomes now and somebody else's opinion if 
you're a good teacher depending on what your student's do. This 
whole thing is based on the TAAS Test now, it doesn't matter if you do a 
good job teachmg...You are evaluated on whether your students pass the 
TAAS test or not. 

It must be pointed out, however, that the project-based curriculum may not be preparing 

students for the TAAS test in all areas. While students scored equally well on the writing 

and math portions of the test, the writmg portion was significantly lower. Table 4.2 shows 

the last reported TAAS scores. This also may indicate the urgency with which TAAS 

preparation is approached. 

Table 4.2. TAAS Test Results - 1995/1996 

Test 

Reading 
Writing 
Math 

MAP 

73% 
60% 
57% 

Campus 

73% 
80% 
57% 

State 

8 1 % 
85% 
65% 

Economically 
Disadvantaged 

State 
67% 
74% 
50% 

The on-Iine course which focused the study activities was delivered to the MAP 

teachers during TAAS preparation and administration. Two weeks of the planned four were 

affected by the TAAS-related activities. One week was designated for intensive test 

preparation, and the other was the actual administration of the test. For the most part, all 

non-TAAS activity ceased. Stated simply, the informational context of MAP is impacted 

by standardized testing, and to a certain extent, traditional methods of information gathering 

and dissemination. 
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Information overload. The other salient feature of the information portion of the 

informational context is that open-ended, project-oriented stmcture promotes information 

overload. Cuban (1984) recognizing the challenge of teaching in such an environment: 

"Far more energy is required from the teacher in managing varied tasks, constmcting 

numerous materials for students, and tolerating their freedom to move and talk when they 

wish" (p. 10). Chris, the program facilitator, in discussing hyperreality discussed this 

dynamic in the MAP program and its impact on her in a newsgroup posting: "First of all, I 

know that I ( and maybe everyone else working with MAP) have suffered to a degree from 

"infoglut" before I ever got onto the net. MAP has been such a wonderftil experience (and 

continues to be so),but the nature of the program encourages the feeling of information 

overload for me." 

An example of this type of overload is the semester task. In addition to the 

interdisciplinary curriculum, semester tasks are given the students (Appendix F) which 

typically provide the opportunity to apply skills leamed in the classroom to relevant 

problems. It appears that the support of these projects largely comes through the English 

teachers in the program. Shea (who is also project director) and Elaine anchor the 

interdisciplinary tasks for the program in their ability to facilitate the production of the end-

product which is typically in written form. In describing her status as a novice computer 

user, Elaine comments: "Well, I think it is mainly because of being overwhelmed by 

everything that needs to be done. Being an English teacher means I am called upon to fill 

in some things that have to be done during the English class." 

The focus of information gathering activities in the informational context of MAP 

centers on experience, or leaming by doing, through sources which are outside of the 

immediate context. This aspect of the information process will be discussed as it relates to 

the intersection of information and people (Figure 4.1). 

97 



The Technology 

Teachers in the MAP Program see technology as an enabler of suident success, 

especially m its ability to facihtate programmatic standards. I observed at least one 

computer in all of the MAP classrooms, with the Enghsh classrooms having four to six 

computers, as well as scanners. AIl classrooms have television monitors, some with 

VCRs, and the program has a video and digital camera. In addition, there are labs available 

for classroom use. 

Instmctional use. Amy compares and contrasts the technology use of MAP with 

that of the traditional program at Mesa by focusing on access issues: 

Well I don't really, I know a lot of the traditional teachers at Mesa use a lot 
of technology, more and more. In the MAP program we have more 
resources, it is ours. We don't have to tum it in. For instance I have a 
television, I have a VCR, I have a LCD in my classroom. I have all these 
things in my classroom. They don't belong in the library anywhere, so they 
are right there for my use every single day. So it's just really easy to sit 
there and fiddle with it and work with it as much as I need to, whereas a lot 
of the other teachers don't have that luxury. They have to check it out or 
something. It is right there at our disposal, we can use it every single day if 
we need to, so, I think a lot of the teachers have done that in the past... 

Despite the fact that the technology is available for use, however 37.5% of the participants 

report that they do not use it as an instmctional tool in thek classrooms. This is especially 

troubling because all participants variously described the MAP program, Mesa High 

School, or the Mesa Cluster as being a technology pilot, technology leader, or having a 

technology focus. Chris's response to the technology support question is an example of 

that contention: "I will say that the district supports it as well. I think that probably Mesa 

Cluster is the strongest in the district as far as technology, a technology -focus and trying to 

get all our students and teachers information." Jay concurs and suggests the idea of a pilot 

project: "Just what I've heard from staff meetings with our principal I think the w hole Mesa 

Cluster is maybe the pilot program maybe of the school district. From what I've heard we 

have a lot more technology than other clusters, whether it is our doing or what, I don't 

know." 
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Although special consideration has been given MAP and its request for technology 

as it relates to their innovative program, I found no official documentation indicating that 

MAP, Mesa High School, or the Mesa Cluster had been designated as the technology pilot 

for the district. The expectation is that teachers in a tme "technology pilot" would report 

some instmctional use of the computer. That is obviously not the case. 

It is interesting to note that 62.5% of the teachers did report some instmctional use. 

Elaine describes a day she utihzed teciinology to persuade her students to write: 

I think the use of technology in the classroom is very beneficial to 
the students. So many of students now days leam from acting out or 
putting hands on something. And I took my 9th graders to the computer lab 
because I wasn't having much success with the writing paragraphs in the 
classroom and a few would write and few wouldn't. They would maybe 
get so far and stop and so on. But when I took them to the lab, everybody 
had a computer to themselves, which is fortunate and I just gave them the 
assignment and most of them just immediately started working. It was like 
they were, it's just something that was innate, you lcnow, it was just 
something they just start picking it up and working on it. So I got that 
assignmentalmost completed by everyone that day. 

Jay, the physical science teacher uses technology almost everyday to mediate his 

instmction. The laserdisc system he uses was made possible through a grant and he is very 

excited about its application in his classroom: 

The interactive programs I have are, I use it. It goes along with my 
essential elements in science. Instead of me standing up and lecturing, it 
has, it walks them through things, it talks about things, it shows them 
pictures of it and it also quizzes when they have the lesson questions. They 
interact with using a touch screen. I enjoy it and think the students do too. 

Productivitv tool. While study participants indicate that the use of technology as an 

instmctional tool is emergent, the use of technology as a productivity tool is apparent. The 

evaluation standard "effective communicator" is identified by the MAP program literature as 

the abihty to communicate through various mediums. Technology in the context provides 

the various communication tools. Again, this use of media is typically associated with the 

semester tasks and as indicated, is facilitated by the English teachers. In response to the 

question about the use of technology, Elaine replies: "I'm thinking more than just the 
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computer, and also like camera equipment would be included in different assignments 

around the campus. Students have taken the cameras to their service leaming sites and 

brought back pictures and made posters and things like that. And then we've done 

assignments where the students use the overhead projectors, and they look at each others 

information and made their own transparencies and things like that. Of course, we use our 

VCRsquiteabit..." 

Connectivity. Intemet access at Mesa is located in the library tiirough a local area 

network which is provided access through the district. There are eight Intemet stations in 

the library. The promise that Interaet access would be extended to the MAP classrooms, 

fu-st in August of 1996, then October, and then January of 1997, ended in a negative 

schoolboard decision in Febmary of 1997. The sentiments expressed by Shea are shared 

by all of the participants: "The whole layout has been done for Mesa. We are ready. Right 

now we are being mn by people who say if not it is not available for everybody it is not 

available for anybody." The decision not to go ahead with the cabling is highly political, 

apparently based on the schoolboard's belief that all schools should get Intemet access at 

the same time. The problem lies with the lack of infrastmcture in many other buildings. 

So for now, the issue is tabled. This decision comes on the heels of the technology 

director leaving the district, as well as MISD's consideration of "out-sourcing" all 

technology-related services. 

Access to outside sources of information. As indicated, the students and teachers in 

MAP rely heavily on sources of information which he outside of their immediate 

informational context. The technologies which provide access to those resources are 

discussed at the intersection of information and technology. 
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The Inforniational Context in Review 

The informational context is made up of the people. the information with which 

they interact, and the technology which mediates the information. Each have been 

described as they come together to form the informational context at Mesa High School. 

As presented in Figure 4.1, data analysis pointed to descriptions of the intersections of 

those stmctures and will be discussed in their abihty to give a more detailed depiction of the 

informational context of MAP. 

The Intersections 

The anal) sis process. specifically, the application of identified codes to the stmcmre 

representing the informational context shown in, Appendix G, provided an insight into the 

intersections of the three defmed groups which make up the informational context. The 

identification and description of the intersection further support the findings of tliis smdy 

by providing a clearer picmre of the informational context. 

People-Information 

People and information intersect in the MAP program through information 

experiences provided via its man)' outreach programs and its dependence on outside 

sources of information. In both cases, the information process is supported. 

Experience. Barlow (1994) recognizes the emergent information process and 

envisions an environment where information will be experienced more than leamed. This 

information process seems to drive inquirv' acfivities within the program. Jay was asked 

how MAP students get information and he responded: 

Well, there is a variety of ways. I think we try to make it... a lot of it is 
nontraditional ways. We uv' to get out of the stereotypical way of teaching 
with lecmre and smff. We try to experience different w ays, not from seeing 
and reading it, but experiencing ii. that is what we try to do through our 
service leaming sites and try to experience as much as just being in the 
classroom. 
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As presented in Chapter in, an example of this type of leaming is a mentoring experience, 

"A Day in the Life" project. Students are asked to research a career, then spend a day with 

a volunteer in the community who is practicing that career. The opportunity is provided 

for the student to leam about the adult world of work and the relevance of the academic 

curriculum. In this case, experience is the best teacher, and information is gained through 

the experience. 

Outside information sources. In much the same way, information sources that lie 

outside of the school are critical to the success of the program. In fact, Shea believes that 

she is imparting information literacy skills by teaching them, "...how to read and interpret, 

how to find information, how to contact people who they know, if they don't even know 

where to begin." Knowing where to go for the information, even if it is outside the 

inunediate context is critical to the information process. In many ways, the existing 

technology has been supporting the information gathering process, thus defining the next 

intersection: technology-information. 

Tectmology-Information 

Technology and information intersect in the MAP program where the existing 

technologies have been supporting the information gathering process and its dependence on 

outside sources of information. We can no longer deny the impact of technologies on the 

teaching and learning process. Batson and Bass (1996) stress, "For not only wiU 

information technology accelerate the move toward a process focus and collaborative 

leaming, it may change the fundamental relationships and understandings we've developed 

during the era when most information was stored on paper" (p.44). Certainly, those 

fijndamental relationships have changed in the MAP program. 

Communication technoiogies. The phone and fax provide access to information 

resources outside of MAP, and as might be expected, the long distance telephone biU is 

102 



quite large each month. Shea discusses an example of how the phone is now being used 

but how e-mail might be better: 

Now we haven't gotten into e-mail or any of that before, but I laiow that \\e 
would use that because we have to assist, we have to go out of the way to 
make phone calls and conquer other areas..In economics where they are 
going to buy stock and write letters to a company and ask for packets and 
we could have just e-mailed and gotten those in two or three days if they 
had had access. We do a lot of things that way. 

The emergent use of the Interaet. The present state of the informational context of 

MAP suggests that the use of the Intemet as an information gathering tool is emergent. 

Students have been using public access computers to access the Intemet, however. not 

necessarily at the urging of their teachers. WTiile it is tme that many of the tasks are open-

ended, students are occasionall)' •"directed" to sources of information. During the duration 

of the study, not one teacher mentioned asldng their smdents to use the Intemet to fmd 

information before the smdy began. Interaet sources were not reported as a part of a 

stmcmred activity, however, Shea and Chris both shared that students use the Intemet for 

information. Consequently, the students" use of the Intemet to support the information 

process suggests its emergence in the informational context of MAP. The students use, 

along with support from the administration, define the intersection of people and 

tecimology. 

People-Technology 

In the MAP Program, the point where the people and the technology intersect is 

made up by the proponents of technology. These people support the technology initiatives 

of the program in various ways. 

Students. As described in the "people" section of the description of the 

informational context, the teachers recognize that smdents' skills with technology t\ pically 

surpass their own. Since the smdents in the program seem to be facilitating the emergence 

of the Intemet as an information retrieval tool within the context of MAP, they are also 
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described in this area as a proponent of tectmology (Figure 4.1). Further, their efforts are 

being supported by other proponents within the context who offer hardware, software, and 

training, support in the use of technology in the MAP program, and to a large extent shape 

the perceptions of the faculty in the program. 

The central administrator. The MAP program is part of Mesa High School, which 

is part of the Mesa Cluster. MISD has broken up its district into four clusters based on the 

high school attendance zones. The cluster director has been very active in securing funding 

and providing opportunities for training of teachers and administrators in his cluster. The 

director's belief in the of power of technology, has not gone unnoticed by the teachers. 

When asked if there was support from the cluster for technology, Mike commented, "Yes, 

mainly because I think they donate the money for us to be able to get a lot of computers. A 

lot of it comes through grants and things but our cluster director is real high on whatever 

we for technology. He really helps to try to get it." 

In greater support of technology, the director has created a cluster technology 

coordinator position, unique in MISD. Wade was previously a MAP teacher, and though 

he serves the cluster schools, is officed at Mesa. He is in charge of hardware and software 

procurement and set up, as well as training. The MAP teachers feel a special bond with 

Wade because he was once one of them, and readily recognize that they are part of the only 

cluster to have such support. 

Finally, the cluster dkector has been instmmental in the effort to get the MAP 

program's classrooms networked. He feels that Mesa, and the MAP program is at a 

standstill, that they have accomplished as much as they can with technology that they can 

access. Several ftinding delays and the recent schoolboard action have made the extension 

of network services impossible for this year and doubtful for next year. During a 

debriefing session, Chris, the project facilitator said, "Well Wes is getting pretty antsy," 

indicating that he may look to outside sources of funding. 
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The building administrator. The building principal is a proponent of innovation, as 

is evident in her support of the nontraditional MAP program. She too, promotes the power 

of technology. Don notes, "If you work at Mesa, you have to get out of your comfort 

zone. The boss lady across the way is not going to let us get stagnant. For those who 

wouldn't touch a computer, they will now." Don goes on to suggest a positive outcome of 

the push for technology by the cluster dú-ector and the principal: "... I know that our 

principal and cluster director, we, they are pushing this as fast as they can. And we've 

gone from probably a year and half ago to having a couple of computer labs to having a 

library full of technology and in every classroom having at least one computer. So I know 

that, and just the talk that eventually, you know, we've gone from we do the grades on the 

computer ourselves. So I know we're going just about as fast as we can go." In the final 

analysis, the principal granted my entry to the MAP program to carry out the project so that 

her staff could get Intemet training in anticipation of the classroom connections. 

The project facilitator. Entry initially came through Chris, the project facilitator. In 

describing the role she plays with technology in the program, Chris states: "MAP uses 

technology pretty extensively. I know this because initially I have bought a lot of the 

hardware that's in the those rooms for the teachers and I've seen what they do with it and I 

wouldn't put it in there for it to not be used. The other teachers on campus are coming 

along. And I think that MAP has probably lead the way in helping to see what they can 

do." Further, Chris has sought out and secured extemal funding to support technology for 

the program. In essence, the program would have very little technology without her 

support. 

As the study progressed Chris took on more and more facilitation duties, though 

they were not assigned. Because of time constraints for teachers, as well as technology 

problems, a hard copy of the website became invaluable. It was not feasible for the 

participants to print out their own copies because the printers in the library were not reliable 

and when they were working, they were extremely slow. Chris printed out one copy and 
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made additional copies for each workstation. Chris, in reflecting on her own leaming 

stated: "I began to notice the things I had difficulty with as I am trying to work on line, and 

decided that I needed to help by providing the teachers a notebook for reference(by the 

computer) of the activities listed for each week. I know that having a hard copy of the 

sequence of instmctions for tasks unfamiliar to me helped me tremendously. The teachers 

were happy to have that as well; however, access is a major issue stiU." 

The toughest week of the whole study was marked by technology disturbances and 

the administration of TAAS test. The teachers had no access to the library and the public 

access computers because of the test administration. This lack of access came on the heels 

of the loss of the Intemet connection to the Intemet service provider the week before. Her 

reflection that week showed her concem for the project:. 

I sent a message to everyone and a copy to Becky this moming. 
The substance of what was sent was meant to encourage everyone to 
recommit ourselves to do what we initially told you we would do in this 
project. I strongly believe that we must be held accountable to do what we 
have said we wiU do. I also told the teachers (and myself) that students are 
not expected to sit down and do a whole week's worth of activities all at 
once. I told them that you need to hear from us more through newsgroup 
discussion, e-mail, and reflecfion. Hope I didn't go too far, but I'll keep 
you posted on the response I get to that message. 

It must also be pointed out that Chris's commitment to the success of the project 

may also have emanated from our professional and social reiationship. We have worked 

closely in data coUection and dissemination the last four years within the MAP program. 

Indications are that the responsibility she felt to the success of my study promoted her 

facilitation activities. Certainly, her presence in the program is critical to the acceptance of 

the instmctional use of technology and the Intemet within the informational context of 

MAP. 
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The Informational Context in Review 

The people, information, and technology which come together to make up the 

informational context were described. The intersections of these stmctures were further 

described to provide a clearer picture of the informational context of MAP, as shown in 

Figure 4.1. The people-information intersection pointed to the a focus on experiential and 

outside sources of informafion in support of the information process within the MAP 

program. The technology-information intersection showed that MAP students and teachers 

are using standard conununication tecimology to access outside information resources, and 

that the Intemet is emergent in this capacity. Finally, the people identified in the people-

technology intersection are proponents of technology witiiin the informational context of 

MAP. 

This description provides a snapshot of the informational context of MAP. The 

identified stmctures come together to form a unique informational context. SkiIIs needed to 

negotiate the context, information literacy skiUs, are described as they emerged from the 

context. 

Information Literacy SkiIIs in MAP 

Information literacy skiUs are those skills needed to effectively participate in the 

informational context. The MAP teachers variously described information literacy as being 

able to use technology, answer a question, and possessing the ability to find information 

(Table 4.1). A majority of the teachers interviewed for this study related information 

literacy skills to research skills, which they beheved were being taught in the Enghsh and 

history classes. They also spoke of the information process which seems to permeate all 

facets of the program 

The information process. The described information process, which the teachers in 

MAP readily identify, drives the inquiry-based curriculum. Several elements of the process 

were identified by the teachers during the course of the study. Table 4.3 lists those 
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indicators and compares them to the guiding list of information hteracy indicators based on 

the literature reviewed for this study. 

Table 4.3 Information Literacy Indicators 

Information Literacy 
Guiding List based on the literature 

Information Process 
MAPList 

Recognize information need (ALA, 1989; 
Doyle, 1993; Farah, 1995; Hancock, 1994; 
Kuhlthau, 1987 ; Minnesota State 
University System, 1991). 

Identify appropriate information sources 
(ALA, 1989; Doyle, 1993; Hancock, 1994; 
Minnesota State University System, 1991) 
Locate appropriate information sources 
(ALA, 1989; ASCD, 1991; Burchinal, 
1976; Olsen & Coons, 1989) 

Know how to gain access to information in 
the source (Clark, 1995; Doyle, 1993; 
Gratch,1991; Hancock, 1994; Shapiro et 
al., 1996) 
Retrieve information (Clark, 1995; 
Mendrinos, 1994; Ochs, 1991; Olsen & 
Coons, 1989) 
Evaluate the quality of information (ALA, 
1989; Clark, 1995; Doyle, 1993; Farah, 
1995; Hancock, 1994; Mendrinos, 1994; 
Minnesota State University System, 1991; 
Ochs, 1991) 
Organize the information (Doyle, 1993; 
Farah, 1995; Hancock, 1994; Kraver, 
1995; Minnesota State University System, 
1991; Ochs, 1991) 
Use the information effectively (ALA, 
1989; ASCD, 1991; Burchinal, 1976; 
Clark, 1995; Hancock, 1994; Kraver, 
1995; Kulthau, 1987; Minnesota State 
University System, 1991; Shapiro et al., 
1996; Todd, 1995.) 

read 
leam 
experience 

know what is available 
experience 
contact people 
(outside sources of information) 
find 
search 
research 
explore 
access 

receive 

evaluate 
interpret 

manipulate 
process 
making sense 

know how to use 
utilize 
use 
present 
share 
communicate 
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While the skiUs identified as part of the information process within MAP closely 

parallel the information hteracy skills, there is a distinct focus on experiential information 

retrieval, outside sources of information, and the abihty to conmiunicate information as 

described in the "effective communicator" standard (Figure 4.4). The namre of the 

program, coupled with the student evaluation standard makes the process a salient part of 

the program. 

Student Performance Skills as Identified by MAP Program Literature 

Student performance skiUs have been established to provide the student an opportunity for 
successful engagement in intellectual topics and human interactions. MAP students must 
display competency/proficiency in each of these performance skills. 

Knowledgeable Person 
*The student acquires and integrates critical information, strategies and skiUs necessary for 
success in academic and nonacademic areas. 

Complex Thinker 
The student effectively demonstrates a variety of complex reason strategies wiiich translates 
issues and situations into manageable tasks that have a clear purpose. 

*SldIled Information Processor/Consumer 
The student accurately and effectively 

a. Interprets and synthesizes information 
b. Uses a variety of information gathering techniques and information resources 
c. Assess the value of information 
d. Recognizes where and how additional information would be beneficial 

Effective Communicator 
The student expresses ideas clearly by 

a. Communicating with diverse audiences 
b. Conmiunicating through various mediums 
c. Communicating for a variety of purposes 

Self-Directed Leamer 
The student demonstrates an ability to 

a. Establish clear goals and manages progress toward achieving them 
b. Push the limits of his/her ability and persevere when faced with difficult 

situations 
c. Seek different perspectives and consider choices before acting 

d. Generate and pursue personal standards of performance. 

* Promotes information process 

Figure 4.2. Student Performance SkiIIs as Identified by MAP Program Literature 
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The emergent use of the computer. The use of the computer is emergent in this 

informational context, as well as the information literacy skUls that support the context. 

Planned study activities focused on a context that included a computer with Intemet access 

in each participant's immediate work enviroiunent. Since circumstances precluded this type 

of access, the presence of the computer within the context did not fuUy impact the 

development of information literacy skiUs. Rather, study activities, situated in the 

informational context, pointed to the enhancement of information literacy skUls as opposed 

to the definition of those skiUs. 

Informational Imperati\^e 

The informational imperative, as described by Lamb (1996) is "Rhetoric aimed at 

the preeminence of information technology which maintains the gap between expectations 

and practice" (Lamb, 1996, p.20). Tecimology is highly valued by the people in the 

informational context of MAP as evidenced by fmancial and personnel support. Stuve, 

Clift, and Larson (1997) talk about this push, especially as it relates to connectivity issues: 

"The lure of getting the Intemet into the classroom has created an imperative that has driven 

teachers to seek training, administrators to seek funding, and all educators to seek ways of 

understanding what it means to teaciiing and leaming" (p.l). Interactions within the 

informational context indicate that this imperative is contributing to the epistemic distortions 

of the participants (Figure 4.3). The epistemic distortions come in the form of lack of skill 

(Mezirow, 1990b) and reification of technology (Mezirow, 1990b). 
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Technology will ensure student learning. 

Reification of technology 

Lack of skill 

Figure 4.3. Distortions 

Lack of skill. Teachers in the informational context of MAP report that they lack 

some basic technology use and integration skills. This lack of skiU was apparent in three of 

eight participants in the study, who initially reported himself or herself as a novice 

computer user. To combat this problem, staff development is being offered but as Elaine 

shares, " I heard about the Intemet all this time and I had taken a half day workshop where 

I got bits and pieces and didn't feel like I got anything out of it because I couldn't actually 
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apply what I was leaming." Jay reports a concem about the value of all professional 

development oppormnities: "... this is my 6th year, we do four to five inservice or 

professional development things each year and I feel like most of them have not been worth 

the time and money that was spent on them." The ineffectiveness of the training seems to 

be in the teachers' abiUty to apply their skiUs in the informational context. It is difficult to 

apply the leamed skiU if the hardware or software is not avaUable in the context (Harris, 

1994; Schmm et al., 1996; Siegel, 1995; Stmdler et al., 1993). 

Lack of use/skiU on the part of MAP faculty causes anxiety for most of the 

participants. They variously described themselves as being bad, wrong, culls. stupid, and 

lost, with Amy reporting, "I don't know as much as I should." Don summed up these 

inadequate feelings this way: "I think the people are the problem. The information and the 

technology are out there. It is so vast, the majority of it is ahead of the people." These 

feelings, in no smaU part, seem to be emanating from the administration as most of the 

participants are feeling "forced" to successfuUy integrate tecimology into their teaching. 

When asked about technology support on campus, Amy repUed: "Yes, I think our school 

is one of the more progressive ones in that we are pushing the faculty to leam new things 

and to...new things. And to gain professional development that they need for the 

classroom. It is emphasized over and over and over and we have the funds and resources a 

lot of time to do it, it's just slow." The impact of the imperative is felt in Don's description 

of the emergent informational context at Mesa: "I know that our principal she kind of 

demands for us to be on the cutting edge. We don't want to sit back and wait and let 

somebody else do it, we want to do it first. So with her pushing and the fact that we have a 

person, you know, I see the district-wide computer specialist on this campus all the time 

and I know we have one and Alex Skaggs, I'm not sure what his titíe is, but he is in this 

cluster and he handles the technology part of it. From that, I think we are up among the 

elite, the cutting edge, so to speak." 
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Fmally, the removal of technology from the informational context seems to be the 

ultimate use of force. Elaine shares what she has heard: "The thing that comes to mind 

now is that I was told that other schools would like to have what we have and if we don't 

use what we have then it could be taken, so.. ." 

Reification of technologv: The abihtv to "talk the talk". Li and Osbome (1997) 

recognize that teachers are dealing with ways to resolve the conflicts between their existing 

practices and the imperatives brought on by technology. Responses to the study activities 

would seem to indicate the teachers' response to this feeling of inadequacy comes through 

the abUity to extol the praises of technology and the beneficial effects for theh- students, 

thus reifying technology within the context. The teachers variously described information 

technology as being great, exciting, vast, sophisticated, easier, faster, better, and quicker. 

It is interesting to note that even when the newsgroup conversation portrayed a critical point 

of view, many participants had a hard time saying negative tiiings about information or 

technology. Don's response to the following discussion about hyperreality appeared during 

week #2: 

> You've been on-Iine two weeks. How has hyperreality affected you (or 
> has it)? 
Hyperreality has not affected me. 
> What possible effects do you foresee for students today? In the future? 
I foresee the effects for students today and in the future as ones that will 
greatly increase worldwide knowledge. 

A similar tone is noted in Amy's response: 

> You've been on-Iine two weeks. How has hyperreality 
> affected you (or has it)? 
Yes it has. And I hope it continues to. This "taxing" of my brain is good 
for me. It forces me to think and it keeps me from stagnating. 
> What possible effects do you foresee for students today? 
> In the future? 
They wiU know more than we do. Do not five year olds have the ability to 
program VCR's, skunk you at Nintendo games, etc? Young people today 
know much more than we ever did at their ages, and will continue to gain 
knowledge at pleasantly alarming rates. 

113 



Perhaps the highest praise paid to technology is its ability to teach hard to reach students. 

Don shared, "We have some kids who couldn't accomplish a stitch in a regular curriculum, 

but they could get on a computer and leam a lot more than we could teach them." This 

statement not only provides insight into his beliefs about technology but also his perceived 

relationship to it within the informational context. This statement indicates that Don reifies 

technology to the point of downplaying his own abilities to guide the leaming process. As 

initially proposed, activities in the on-line classroom were planned and carried out in 

attempt to Uluminate the identified distortions and their abiUty to hamper personal change, 

or transformation learaing theory (Mezirow, 1990b). 

The Smdy Situated: A Summary of the Whole Informational Context 

A picture of the informational context in MAP, the skUIs needed to participate in that 

context, and the imperatives that impact that context were described. The on-line 

classroom, where professional development activities in the instmctional use of the 

Intemet, were presented to the teachers in the context. This context should now be 

considered in its abiUty to situate the on-Une classroom and frame the experiences of the 

participants who entered the classroom. Those experiences wiU now be described. as well 

as their impact on the informational context of MAP, and the skills needed to participate in 

that context. 

The On-Iine Classroom Situated in the Informational Context 

A discussion of activities and interactions that took place in the vhtual classroom 

generated thematic fíndings across all groups of the informational context. The course 

was plaimed to be delivered over a four week period of time. However distractions within 

the context, along with technology problems increased that time to six weeks. Access 

issues including the technology constraints, activities inside and out of the informational 
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context, and time will be discussed. The impact of access on general pattems of 

interaction, along with message and leaming types are discussed in relation to the 

informational context of MAP. 

Situated Access 

Access became the over-riding theme of this study. It came to mean a lot more 

than having an Intemet connection. Access issues were situated in the informational context 

of the school. In considering the viability of on-Iine professional development, Schmm 

(1995b) argues that organizational issues, wtiich include access and equity must be 

considered. Certainly, the thesis of this study is that Intemet access would impact the 

informational context of the school. The informational context of the school may also 

impact access. This impact comes through the technology available within the context and 

the activities within, as well as outside the context. Each will be considered in their ability 

to constrain access. 

The described study was plarmed for classroom access to the Intemet. Because of 

the described delays, access to the classroom was not extended. Access to an Interaet 

connection was provided to the participants through the public access computers in the 

library and through three dial-up computers set up in the MAP area. 

Tectmology Constraints 

Tectmology challenges, difficulties, and failures are reported in the literature dealing 

with on-line projects (Anderson & Jay, 1995; Foell, 1989; Iseke-Baraes, 1996; Li & 

Osborae, 1997; Ross, 1996; Schrum, 1992). The technology challenges in this project, in 

many cases, served to constrain the access of the participants. 

As presented, Intemet access at Mesa is located in the library through a local area 

network which is provided access through the district. There are eight Interaet stations in 
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the library. When it was confuTned that Interaet access had not yet t)een extended to the 

classrooms, the decision to go ahead with the study was based on the cluster's technology 

coordinator's insistence that the eight stations would be available in the hbrary, with the 

possibility of three more points of access being provided through dial-up accounts. During 

implementation activities, however, it l)ecame clear that only five computers would t)e made 

available, as specific CD-ROM and on-Iine databases had b)een set up on three of the 

computers on the network. Teachers and students were accustomed to this set up, so it 

was not altered. Ttiis left five pubtic access computers available for use by alt people in the 

informational context. Ttiree dial-up computers were set up to accommodate the users. Of 

those set up, one was not utilized because the classroom t)eIonged to a teacher who chose 

not to become a part of the project, thus, not facilitating its use with her fellow teachers. 

The other two dial-up computers offered Ctiris and Amy a cormection in their immediate 

working enviromnents. To a certain extent, however, Ctiris's computer in her office 

became a "public access" computer b)ecause many of the teachers used it when they could 

not or would not walk down to the library. It must also be noted that Ctiris set her 

computer up at home. Amy exclusively used her computer, mairUy because her ctassroom 

is located in a different wing than the other MAP classrooms. 

The various systems used to support the on-line classroom had been used reliably 

both on campus and from several dial-in locations, however, partial system failure was not 

unconmion. Further, the system was tested on-site for one week prior to the beginning of 

the class, seeming to work in a reliable manner. The problems encountered during the 

project are related to four areas: the dependence on public access computers for project 

mediation, the network administrator, myself as facihtator, and an indicted computer 

hacker. 

Challenges with public access. The public access computers precluded the use of 

unique user set ups, such that the settings would have to reset each time. Ttiis became 
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problematic as teachers, deaUng with time constraints, did not always take the time to 

estabtish the settings. No e-mait or newsgroup access became the consequence for ttiis 

behavior. Further, in the mind of the teacher, since they had no probtem entering the on-

tine classroom and using the Interaet, they were togged in and they were just not getting 

their mail and news. 

Another problem arose with the initial set up instmctions. In an effort to minimize 

the set up activities for participants, a generic e-mait address was estabtished in the identity 

tab of the Netscape Preferences. This setting was tested and seemed to work during the 

testing period. However, the mail and news servers both began to refuse mait and news 

going to and from those stations, thus necessitating the need to personatize the identity tab, 

adding another step in the set up process. The additionat step was cumbersome for time-

constrained teachers, and even the most successfut participants faited to follow the 

directions as indicated by an e-mail message I received from Ctuis: "I am writing from the 

library, as it seems that when I send you stuff from my office, it would appear that I am 

also Etaine." The additional step, atong with the perception that e-mait and news do not 

"work correctly," impacted their use and effectiveness in this study. Figure 4.4 shows the 

settings for Netscape. 
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Figure 4.4. Mail and News Preferences 

The use of pubUc access computers was atso probtematic h>ecause mail, news, or 

downtoaded materials could not be saved to the harddrive. Consequently, each user was 

given a floppy disk for ttiis purpose. The disk h)ecame problematic as participants would 

forget to bring their floppy to the library. And, since the default mait dkectory was set to 

go to the floppy, the computer searched the floppy each time Netscape was started. If the 

disk was not there, that caused hardware problems. 

The final problem caused by the public access computer was the mail cactiing done 

by Netscape Mait. For exampte, user A has set up Netscape in the Mail and News 

preferences as suggested so that she can read her mail and participate in Newsgroup 

discussions. If user A does not detete her mait out of the Netscape mail browser and quit 

out of Netscape, her mail will show up when user B resets the Mait and News Preferences. 

Tliis had nottiing to do with who was "logged in," a concem that was shared by some 

participants and articutated by Ctiris: "My maU is also comptetely gone. I ttiink it gets 

puUed to the server and then to my with our current configuration. I suspect that Etaine 
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probably has some of the maU I had intentionaUy left in my h DX. She was able to access 

my mail, but not hers last Thursday." 

The network administrator. Several problems were also caused by and 

miscommunicated to the network administrator at the university. Ross's (1996) took at an 

on-tine course found that problems extemal to the students lack of skiU came up, as in the 

case when the university messed up the login of a student. The newsserver software was 

upgraded during the earty portion of the ctass. One of the problems resutting from ttiis 

upgrade was that the Mesa newsgroup would not be viewed as avaUabte when users would 

cUck on the Newsgroup button. DetaUed instmctions for resubscribing first written, then 

posted to the virtual ctassroom, were provided so that participants could resubscribe. 

Another upgrade issue arose as the administrator was not yet famiUar with the process for 

setting expiration dates on posted messages. Ttiis became problematic when, after 

addressing the identified maU and news preference identity and subscription issues. 

participants would open the newsgroup and nothing woutd be there for them from which to 

comment. Amy e-maUed the foUowing observation: "I can't rememb)er if I contributed to 

the newsgroup on week 4. There aren't any messages out there for me to look at." I 

could repost the core questions and comments, but some of the participants' conunents 

were deteted based on the expiration date. 

In like manner, one mail server serves ail the academic mail on campus. The 'maU 

tosser" as it is Imown, was not correctly set up to report bounced mail to the sender. Ttiis 

diminished my capacity to troubleshoot mail problems because mail messages (sent and 

received) were literaUy lost in cyl)erspace. Again, this problem had a debilitating affect on 

the usefutness of the mail. 

The researcher. The interactive, reflective form t)ecame the comerstone of the 

study. And, when all other avenues of interaction faUed, interaction was sustained via the 

form. Ttiis was the case excluding the day when I copied the old form, wtiich did not have 
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the proper sever-side programming completed over the correct form. WtiUe it was 

discovered in a matter of hours, it did serve to discourage some users. Ctuis, also known 

as the "taptop ctiick" by her coUeagues, tet me know about the problem via e-mail, and I 

responded: 

I don't ttiink that you are the Intemet class dummy..get real, laptop 
ctiick!! Thanks for letting me laiow about the form. We had a technical 
probtem here with the otd fite getting copied on top of the new fite yesterday 
aftemoon, so that is why the form didn't work. Thanks for alerting me to 
the problem. The changes have been instituted and it should work. I reaUy 
feel sick that those reflections are lost...Ptease try again! 

The hacker. The last major tectmotogical problem was a hacker that broke into the 

university network, causing problems ttirough the delefion of files and accounts. The 

hacker deleted my account, the network administrator's account, and a shared faculty area. 

Because of these activities, I lost access to the network for a day and many files were lost 

in the shared area. He has since been brought up on charges and indicted by a grand jury 

for criminal activities related to the incident. Table 4.4 summarizes the tectmology 

probtems and their impact on the study. 

Events Within the Context 

Being about the business of school wittiin the informational context impacted the 

access teachers had to the project. The end of Week #1, beginning of Week #2 brought the 

first indications of problems with the public use computer set ups. On-site trouble-

shooting was prevalent during that time. Week #2 also brought the end of the six weeks 

grading period, during which time teachers had to take care of related administrative tasks. 

Grades had to be in by the Friday of that week, so there was very litfle activity. It was at 

that time teachers started feehng bombarded with information and activity. Elaine reflected 

during that week, "It has been very difficult to get back to the lessons." An area of 

resistance to innovation is a teacher's feeling that it is somettiing added to an already 

120 



crowded schedule, especially when it interferes with a teacher's effectiveness (Barth, 1990; 

Hall, 1991). With the descril)ed focus on the TAAS test, the context was greatly impacted 

Table 4.4. Tectmotogy Constraints 

Problem 
Pubtic access computers 

Network Administrator 

Myself 

Hacker 

Actions 
Generic user setting 

Individual settings 

Mail and news directories 
on floppy disk 

Cached e-maU 

Upgraded mail and news 
server software 

Expire date defaults not set 
correctly on news server 

Bounced E-maU notification 
was not tumed on 

Copied an old version of the 
reflection form on top of the 
new, futty functioning 
form. 
Deleted network 
administrator's account and 
my account 

Results 
E-mail and newsgroup 
dysfunctions. 
E-maiI an newsgroup 
dysfunctions. 
Hardware problems. 
Files saved on the C:\ 
drive of a shared 
computer. 
The mistaken idea that 
participants were 
logged in to another's 
account. 
The abiUty to read 
others' e-mail. 
Strange occurrences 
for both mail and 
news services. 
News messages were 
not posted long 
enough and some 
were lost. 
Participants were not 
made aware that mait 
was bouncing. 
Lost reflections. 

I was an unknown 
user on the network. 

by the preparation for and the administration of the TAAS test. The repeat of Week #3 (due 

to the loss of the of the Intemet connection at TAMU) came during intensive TAAS 

preparation. Week #4 occurred during TAAS administration. Since the test was given in 
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the library, teachers had no access to the computers, as they were not aUowed to use them 

during testing. Week #4 was also repeated. 

Events Outside the Context 

Events outside of the informational context also impacted and simated access to the 

project. The connection to the Intemet service provider was faulty during Week #2, going 

up and down, then in Week #3 one of the major routers blew causing catastroptiic faiture 

on the network. Since activity had been sparse, I sent the fotlowing message to the 

participants: 

Hey everybody, Happy Vatentines!!<3 (that's supposed to be a sideways 
heart!) I know that this past week has been a pain for all of us. For you, it 
was the end of the six weeks. AND for me, the circuit to the university from 
ISP (our connection to the Intemet) was just as likety to be down as up, 
with main outage occurring on Wednesday~you guessed it, the community 
service day. SO, let's give ourselves some time to catch up. Let's pretend 
like last week cUdn't happen. Febmary 16-22 wUt t>e Week #3 (I'U make a 
couple of modifications to week 3 so we can get everything covered) and 
Week #4 wiU be the tast week in Febmarv' (I need to have the data coUection 
finished by March 1). I cUdn't tliink that your would mind the extra time too 
much! I reaUy look forward to hearing from and hope that the instmctions 
on the "Update" on the main page wiU hetp. Please drop me a tine. 

Week #3 atso brought the resigning of the district tectmology director and the 

schoolboard's vote to cancel the ptanned funding for the cabling that would extend Intemet 

access to the classrooms of MAP. To summarize a phone call from Ctiris, these events 

were very upsetting to the teachers in MAP and no doubt affected theh- enthusiasm toward 

and participation in the project. 

Situated Access Reviewed 

Access in the informational context of MAP proved to more than a connection to the 

Intemet. Access was situated ttirough the ptacement of the tectmology as wetl as its 

viability, and impacted by the events inside and outside of the context. Those participants 

who had access to a computer in their immediate work environments had a different kind of 
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access than those who had to walk down to the library. Those participants who teach non-

TAAS subjects had a different kind of access than those who teach TAAS subjects as the 

focus of much of the study time period was devoted to test preparation. In both cases, 

access was situated in the informational context and actuatly served to constrain or promote 

participant interaction. 

Situated Interaction 

Just as access is situated in the informationat context, so are the pattems of 

interaction, and it is the access that in part determines the interaction. Wtiite activity and 

time constraints were just as real for Amy and Chris, Intemet access was provided in their 

immediate work environments, or at home. On those computers, the user set up never had 

to t>e reset because they were the only ones using their computers, and they cUd not have to 

remember the floppy disk because they could download to their tocal harddrives. Simply, 

access to the tectmology facititated greater interaction as shown in Figure 4.5. An 

indication of interaction came ttirough the on-line reflection form. 

The reflection form. The instmction in the on-line classroom was web-based, with 

e-mail and newsgroups used to faciUtate interaction. The on-Iine reflection forms, while 

used to promote reflection about the Intemet and the informational context, also b)ecame a 

point of conununication, if not interaction, when the other conununication toots failed. It is 

interesting to note that the less experienced users relied on the reflection forms for 

communications as shown in Figure 4.6. As it worked out, the less experienced users had 

to share the pubtic access computers which meant having to reset theû- user settings every 

time they participated. If those settings were not reset correctly, the participants were 

unable to use the e-mail and news, but the web-based form transmitted flawlessly. In fact, 

the "Other thoughts" section of the reflection form in many ways served as electronic mail 
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Participant Interaction 

Figure 4.5. Percent Participant Interaction of Total 

for those users who were having problems because they Imew that I would respond 

in some way to their request. After missing the first part of the project t)ecause of a 

family itlness, Jay submitted the foUowing: "Other thoughts..Next time you are in 

town and have time to spend on a hopeless cause, you might give me a call during 

my conference periods. That time I spent with you and Mike didn't sink in. I had 

trouble getting from MISD home page to where I needed to get started." 

The more experienced users, on the other hand, did not have to rely on the reflection form 

for communication. Chris's Intemet conmiunication tool of choice was e-mail and Amy 

heavily utUized the newsgroup. Again, the informational context influenced the pattems of 

interactions to some extent because of the access provided the participants. It must also be 

pointed out that Amy had technotogy probtems of her own. Even though she was not 

using a pubtic access computer, she had a diat-up connection. She recalls, "Most of the 
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fime I had to wait until after 5th period and it was atmost impossible to dial-in to the 

university by then . I ended up going to the library a tot after school." 

Proportion of Use 

Total 

Elaine 

Chrls 

Grace 

Mike 

0% 20% 40% 60% 80% 100% 

cn Newsgroupi 
• E-maJI 
@ Reflection ' 

Figure 4.6. Proportion of Total Tool Use by Participant 

Impact of events. As described, events inside and outside of the informationat 

context impacted access to the computers, and consequentty, on-line interaction. Figure 4.7 

depicts Intemet toot use during the project and the events wittiin and outside of the context 

that served to situate the interaction. 
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• Newsgroup 
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H Reflection 

Week #2/3 Weel< #4/5 Week #6 

Figure 4.7. Situated Interaction 

Ouality and quantity issues. Finatly, time factors within the context timited the 

interaction of the participants, leading to quantity and quality of interaction concems. Wtiile 

there were severat indications that time was probtematic, the reflection opportunity seem to 

be somewhat troubting. The premise behind the on-tine reflection form was to provide 

participants with a way to inmiediatety write about on-line experiences, thus giving myseif, 

as an on-tine participant observer, a better feet for satient features of the interaction. 

Wednesday momings became the unofficiat meeting time of the on-tine ctass, as students 

left campus to participate in community service leaming activities. Teachers would also 

occasionally participate during their conference periods. In either scenario, participants 

reported having problems with time to reflect. They were spending aU of their allotted time 

changing user set ups, navigating or participating in the activities themselves. Wtiile I had 

planned that the reflections would help gauge the number and quaUty of logins to the 
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system, ttiis was not the case. Amy reported her stmggle in an e-mait message to wtiich I 

reptied: 

Amy, 

Hi!! What a cUfference having the computer in your classroom has 
made!! I'm so ttiriUed that you are using it with your kids and woutd 
tike to Imow about your integration experiences!! 
Amy Cortez wrote: 
> Dear LeAnn, 
> I know you want us to submit a reflection every time we log on, but this 
is somefimes >impossibte. For exampte, I have >used the Intemet twice in 
my ctassroom so far this >week....but due to time constraints, I have not 
reflected over these. Yes..I understand time is the "biggy" probIem...But 
(you knew that ttiis was coming)..Your experiences are so rich and that is 
what I'm after. Even if you could log on at the end of the day just to do the 
reflection form to let me know what happened on-Iine. Hang in there..and 
believe me, you've made my day!! 
P.S.: Please send me the URL's of some of your sites and we'U start the 
curricutum areas. 

Figure 4.8 depicts the estimated number of times each participant entered the on-Iine 

classroom, as compared with the number of received reflections. Atthough participants 

were not initially asked to keep track of their logins to the system, they were ask to estimate 

their use at the end. Based on other interactions in newsgroup and e-mail, the self-reported 

estimates seem to be on target. Again, the estimates are onty presented as an indicator of 

interaction. 
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Figure 4.8. Log-in versus Submitted Reflections 

Time constraints seemed to impact not only the quantity of the reflections, but also 

the quality. Iseke-Bames (1996) discusses ttiis phenomenon in the on-Iine classroom: 

"...the process of creating the tog sununaries for students was time consuming and some 

students found they lacked time in the finat days of he course to complete the in as much 

detail as they would have liked" (p.4). Because participants typically utUized their 

conference periods on community service days, their teactiing responsibilities seem to 

cause them to msh so that they could retum to make preparation for the next class period. 

Accordingly, the depth of thought may not be apparent in their reflections on their leaming. 

Grace's process reflection for Week #1 looks tike this: "It works well." Of course the 

intent of ttiis question is to enhance procedural closure so that transfer might occur the next 

time Grace goes on-Iine. It is doubtful that Grace's procedurat reflection experience 

assisted her the next time she entered the on-line ctassroom. 

Figure 4.8 may also suggest that users logged in infrequently for longer periods of 

time, with other incUcadons that these times were coUaborative in nature. Wednesday 
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momings, during connmunity service became the "unofficial" ctass time for the project. 

Further, participants became quite fmstrated if they were unabte to finish during the allotted 

time t)ecause most knew that they would not be back untU the next unofficial class meeting. 

Ctuis, serving in her unofficiat facititator role reflected, "I atso totd the teachers ( and 

mysetf) that students are not expected to sit down and do a whote week's worth of 

activities aU at once." Amy reported togging in many times a week, utUizing the connection 

not only to participate in the on-Iine classroom, but to engage in personat, as well as 

professional activities. 

Message Types and Leaming 

The identification of message types shown in Figure 4.9, from each of the 

communication tools, helped to frame the on-line interaction. The foltowing message 

types were identified: (1) procedurat messages wtiich dealt with the "how to" questions 

and comments, focusing on instmmental skitl development (Cranton, 1994; Mezirow, 

1991), (2) personal producfivity messages which dealt with the use of the Intemet for 

pursuits outside of the classroom, focusing on instmmental skill development (Cranton, 

1994; Mezirow, 1991) and (3) professionat messages which dealt with all associated 

teactiing duties, including lesson planning and development activities, focusing on 

instmmental, communicative, and indications of transformative skill development 

(Cranton, 1994; Mezirow, 1991). 
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Figure 4.9. Message Type 

Instmmental leaming. Procedural concems communicating instmmental learning 

opportunities were most clearly communicated via e-mail. Users indicated that the 

navigational frame in the on-line ctassroom which contained a dkect link to my e-mail 

account provided acceptabte access to me when they got into a jam. AIl other interaction 

types point to a dominance of professional messaging. Again, ttiis points to situated 

interaction. Since the on-Iine course was situated in the informational context where the 

teachers typically carry out professional functions, that concem focused their exploration 

and messaging. There is also an indication that time constraints timited the other uses. 

Amy and Ctuis frequently discussed personal productivity concems and shared them with 
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users in the ctass. Amy questions her abiUty to perform remote togins during process 

reflection dbout a personal information need: 

Process - How does ttiis work? 

Telnet: I am logging on to another computer server. (in doing ttiis am I abte 
to retrieve any ii fo that a tocat user of that server is able to get?) For 
example If I togged on to the University of New Mexico, woutd I have 
access to smdent addresses and e-maU account info that I otherwise couldn't 
get untess I were a local UNM user? 

Ttiis question is atso instmmental in nature. The indication is that the more access to the 

computer wittiin the context, the more opportunity users had to exptore other uses and 

uttimatety hone their skUts in atl areas. Again, the indication is that interaction was situated 

based on access issues. 

Communicative leaming. Tacit understandings of what it means to be a part of a 

MAP helped to frame the leaming in ttiis project. Atthough the evidence of instrumentat 

leaming alx)unds in the on-tine participation, it should be pointed out that ttiis leaming took 

place wittiin a conununicative leaming context (Marsick, 1990; Mezirow, 1991). The 

teaming that took place reflected the ideals of the interactive leaming community. As 

indicated, the type of interaction that might have otherwise occurred on-tine occurred 

during the "unofficial ctass time." It was reported by several participants that befoTe the 

final projects were discussed, some of the team members sat down together and talked 

about how tasks within the program could be supported and expanded through the use of 

on-Iine resources. The interdiscipUnary unit ptan done by Shea, an English teacher and 

Don, a math teacher, reflect this idea. (Appendix H). In the final analysis, most of the 

professional messaging seem to be asking how the Intemet can support the cutture of 

MAP. Ttu-ough rational discourse (Mezh-ow, 1991) the group consensus seem to indicate 

that the Interaet's abUity to extend the borders of the classroom characterized valid use. 

Ttiis is evident in the participant's choice of on-Iine resources posted on the class 
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curriculum page and on their individual pages, as welt as contributed comments (Appendix 

H). Grace discusses the Intemet's ability to extend activities in the MAP program: 

"You can find people to inspire kids. In our mentor program, distinguished scholar, some 

of the Idds can work with mentors over the Intemet. My brother at Rocky Flats wants to 

do ttiis. He also works with a Hispanic gentleman who likes to work with Hispanic 

youths, and he would also be wilhng to do ttiis." 

Teacher as teamer. During the debriefing session, Shea and Don shared their 

thoughts about the principal's decision to orúy make the school's newsletter etectronicaUy 

available and the panic that ensued among facutty: "Shea stated, "I ttiink that we are not 

growing at atl if we are not fmstrated. We get sealed off and we ttiink we know 

everyttiing. We must feel fmstrated to grow." Don added, "If you work at Mesa, you 

have to get out of your comfort zone. The boss lady across the way is not going to tet us 

get stagnant. For those who woutdn't touch a computer, they witl now." Although the 

principal retented, making paper copies of the newstetter available, these types of "leaming 

opportunities" are not uncommon at Mesa according to the teachers in MAP. The 

expectation that leaming is part of teactiing is standard and, for the teachers in the MAP 

program, team members are very dependent on one another for that teaming. Group 

teaming, especially as the project was concluding, again, occurred during the "unofficial" 

class time. Participants reflected that they leamed better with their classmates, and that they 

enjoyed leaming more. Mike's process reflection defines that relationship: "Am I using 

my own experience? I am using the experience of the group." 

The group meeting during the unofficial ctass time were those users who typicatly 

used the pubtic access computers. Ctuis and Amy, also made themsetves avaitable to 

provide assistance for those team members. Etaine reflected on one occasion, "Ttiis 

worked very well. Amy helped me so much. It was so beneficial to have someone who 

could answer my 'elementary' questions." 
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This willingness to leam from one another came across in the debriefing session 

when Amy shared a tectmique that she utiUzed wtiUe making Intemet resources available 

for all students in her classroom: 

Amy: I wanted to ttiink of a way to have some visuals ready for 1-4 
period. So I hooked the converter box to the computer from the TV and 
videotaped the visuats. I had to do ttiis because if you didn't use the diat-up 
connection for 5 minutes, it would be tost. 
Grace: So you wiU do a tittte inservice and show us how to do ttiis? 

This group cohesiveness, while making it possible for many to finish the project 

may have actually cut down on the on-Iine discussion and interaction among class 

members. Wagner (1996), in speaking about corporate training scenarios affirms, 

"Informal peer support has always been a part of adult leaming, but where groups are 

meeting in isolated tocations, conununicating with the teacher infrequentty via sateUite or 

cable connections, the use of the student group as an educational resource can be even more 

important" (p. 21). Tables 4.5 - 4.6 compares reported face to face interactions of team 

memt>ers with pubticty displayed on-Iine interaction during my participation in the field. 

Table 4.5. Reported Face-to-Face Interaction 

Mike 

Grace 

Amy 

Shea 

Don 

Chris 

Elaine 

Jay 

Mike 

X 

X 

X 

X 

X 

X 

Grace 

X 

X 

X 

X 

Amy 

X 

X 

Shea 

X 

X 

X 

X 

X 

Don 

X 

X 

X 

X 

X 

Ctuis 

X 

X 

X 

Elaine 

X 

X 

X 

X 

X 

X 

Jay 

\ 

X 

X 

X 
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Tabte 4.6. Reported On-Iine Interaction 

Mike 

Grace 

Amy 

Shea 

Don 

Ctuis 

Elaine 

Jay 

Milæ 

X 

X 

Grace 

X 

Amy 

X 

Shea Don 

X 

Chris 

X 

Elaine 

X 

X 

Jay 

X 

Leaming from the students. MAP teachers indicated that they were just as 

witting to team from their students, especially since there was an indication of 

respect for student's technology skiUs. Shea shares the sentiment of her team 

mates: 

I know for a fact in my classroom that I am much more ilhterate than my 
students. We have coUaborative leaming and they can teach me a lot about 
the Intemet because some of the kids have it home. If I go to the library, it 
would take me a long time, but they could show me quickly. So I disagree, 
ttiink if I had it in my ctassroom, the students coutd show me. Some of 
them really know how to use this stuff. You can't be afraid to leam new 
ttiings. 

In the MAP program the role of teacher is the role of leamer. 

Transformative Leaming 

Emancipatory leaming, or that leaming wtiich leads to the transformation of held 

meaning perspectives was encouraged in ttiis study ttu-ough the process of critical reflection 

(Mezirow, 1990). The meaning perspectives held by the participants in the study were 
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impacted by the epistemic distortions brought to the study, and identified ttirough 

participation in on-line ctassroom as lack of skitl and the reification of information 

tectmology. WtiUe sldlls training attempted to help participants overcome their lack of skill, 

opportunities to reflect criticaUy about tectmotogy issues were provided thirough the 

discussed reflection form, newsgroup discussions, and member checking activities that 

occurred during newsgroup weaving and a face-to-face debriefing session. 

Amy's criticat reflection. An example of this type of discussion came with Amy's 

attempts to use one computer in her ctassroom. As presented, Amy was the onty teacher 

who had a computer in her classroom. Her experiences in attempting to use the computer 

with her students during the study provided great discussion for the public newsgroup and 

her reflective joumat. Amy used the computer in her biology class, covering several 

topics. In attempting to utilize the tectmotogy she discovered several constraining issues, 

such as access to too much information: "We found so much information about the 

hedgehog, too much information. There is so much out there, it took an hour to pick 

ttu-ough it." She also questioned how she could justify the use of the Intemet, in 

consideration of the Umited time she had with her students: 

I have already been questioning how I can use the Intemet 
and make it worthwhile teaming. Witl they actually leam something 
about biology? Are they leaming more about the net? Sure they will 
like messing with the Intemet....but how can I make it apply?? 
Currently I am coming up with a way to make my Honors Biotogy class use 
the Interaet to research vimses. I am ttiinking about making them find 
a site called the Big Picture Book of Vhiises to find pictures of 
vimses such as the common cold, AIDS, Tobacco Mosaic etc. 
Research is the only way I feel I can make an Intemet activity apply to 
science. StUI, a tot of time is wasted "just surfing to get there". We 
will see how this works, and if all is wetl, I may make the others try 
it too. Wtiich brings up another probtem.. How can I efficiently utilize 
the net for a class of 18 with only one computer on-tine? 
Then I feet that I am using it more simply to use it. 
Amy 

WtiUe is difficult to say that given these opportunities to reflect criticatly caused Amy to 

rettiink her position on tectmology, her conunents point to a situated conception of 
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technology in her ctassroom and to a larger extent, the informationat context of MAP. 

Amy's discussion served as a powerfut model for teachers contemplating tectmology use in 

their ctassrooms, as weU as the impact or lack of impact it may have on their teaching. 

It is important to reiterate Mezirow's (1990b) and Cranton's (1996) assertion that 

transformation of the adutt teamers' ways of ttiinking cannot be guaranteed, identifying the 

impact of institutional constraints as a mitigating factor. The access and interaction in the 

informational context of MAP were situated, if not constrained. However, the ultimate 

goal of the study was to provide a means for participants to plan to take action since their 

classrooms, and immediate informational context would soon be impacted by Internet 

access. (Mezirow, 1990b, p.357). How did characteristics within the context support the 

t>egiiming processes of transformation? 

Transformative capacity. As identified, the informational context situated the study 

by focusing on the peopte and their relationstiip to the tectmology and the information 

wittiin the context. Transformative capacity emerged ttirough participation in the on-line 

classroom and is defined as the ability of the informational context, including people, 

information, and technology, to facUitate personal change. It must be reiterated that 

transformation leaming theory is based on personal change and that the identified capacity 

is descriptive of critical indicators in the informational context that seemed to support this 

process. This would include indicators brought to the context by the participants in the 

study, including: (a) desire, (b) belief, (c) conmiitment, (d) teaching style, (e) computer 

titeracy skiUs, (f) relevant prior experiences, (g) the "innovative enclave" (Levine, p. 4, 

1980), (h) a cottaborative cutture, (I) support, and (j) time. The information aspect of the 

context pointed to the t)eUef that the information process is more important than the process 

as critical to the identified capacity. Finalty, the tectmotogy aspect of the of the context that 

was critical was the access to the computers. Table 4.7 shows how the informational 
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context of MAP is framed ttu-ough transformative capacity. Ultimately, Amy's experiences 

seem to be supported by tliis capacity, and indicated transformation. 

Amy'sexperience. Amy entered the study with a strong desú-e to refine her skills 

in using the Intemet. She had utitized computers during undergraduate teacher education 

experiences and now uses a computer to support personal productivity and some 

instmction. Amy is excited about being in MAP because of its innovative namre and need 

to be on the leading edge of change, saying of ttiis expectation, ".. it is good pressure." 

Being a part of an "mnovative enctave" (Levine, 1980, p.4) has been beneficial for Amy, 

opening her eyes to new ways of thinking as evidenced by this reflection: "So at first, I 

was little skepticat about community service kinds of projects and why it would be so 

important, but after that (visit to a nursing home) I ttimk I reaUzed that for some lcids it 

reaUy would make a change for them." Only in Amy's case, time and access issues seem 

to support transformative capacity in that access was provided in her immediate work 

enviromnent. It must be pointed out, however, her commitment to the project was evident 

when tectmology challenges inherent to the dial-up connection in the ctassroom forced her 

to use the pubtic access computers in the tibrary. 

Ultimatety, Amy's belief that teactiing and leaming should be experienced and 

relevant to the students' lives led her to utilize the Interaet to support guided inquiry in the 

study of the ebola vims ttirough the Centers for Disease Control (Appendix H). The 

emergence of Intemet access in Amy's classroom altered the informational context and in 

response to the context, Amy's enhanced skitls promoted action, the signature of 

transformation teaming. 
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Indications of transformation. Wtiile it is difficult to gauge and point to examples 

of transformative leaming tiaving talcen ptace, most of ttie participants seem to be ready to 

take action. Again, Amy's modet of action tielped to situate ttie classroom tectmology 

experience in MAP for tlie ottier participants. In attempting to find a worlcabte solution for 

Intemet use in tier ctassroom, Amy discovered ttiat a combination of stmcture and open-

ended discovery worlced b)est in tier ctassroom. Stie stiared: 

Ttiis is somettiing I tiave been trying to figure out mysetf...tiow to use 
ttie Intemet and malce it worttiwtíile and meaningful. I ttiink I have 
figured two ttiings to use it for ttiat may worlc for botti. 
For Tristia, my tionors biology student, I am going to tiave her research 
vimses and bacteria. She witt have to go to certain sites and get 
pictures and retated info on diseases and how these microbes pass from 
one to the other. I have her for two ctass periods so I believe ttiis 
will worlc out time-wise. 
Also I plan to get info on bacterial reproduction and viral 
reproduction...hopefully animation's. (I stilt have not successfutly 
figured how to get the video software to worlc. It may be easier to hoolc 
the TVA'̂ CR to the computer and video tape the animation's outside of 
ctass time. That way I woutdn't be at the server's mercy. What do you 
ttiinlc...will it worlc? Any snags? 

Amy went on to capture some animation's for her class, and with the assistance of Trisha, 

the class created a vims and bacteria big boolc. 

Amy toolc action wittiin the informational context of MAP. It was not easy for her 

as she deatt, not only with the problems listed above, but ephemeral dial-up connection to 

the university. It required time and effort, indications of transformation in the adutt leamer. 

Emergent Information Literacy Slcitts 

Teachers 

ITirough participation in the informational context of MAP and its emergent 

computer use, participants indicated that slcill development was critical to participation in 

the context. A woven newsgroup discussion about information literacy based on 

participant input loolced like ttiis: 
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> An information hterate person can: 
> 1. Recognize an information need - Yes, alt teachers can do ttiis. 
> 2. Identify appropriate information sources - It depends on what 
> appropriate means. Information exctusive to the Intemet would be a 
> stretch for most teachers. The question was raised, "Do they (teachers) 
> Imow what information sources are availabte now?" 
> 3. Lxx:ate appropriate information sources - Once the information is 
> tocated, the ability to determine the appropriateness of the information 
> is a given. Moreover, a majority of you indicated that most teachers 
> are unable to do ttiis. 
> 4. Know how to gain access to information in the source - A majority of 
> you indicated that most teachers are unabte to do ttiis. 
>5. Retrieve information - Amajority of you indicatedthatmost 
> teachers are unable to do ttiis. 
> 6. Evaluate the quality of information - Once tocated and retrieved, 
> the ability to determine the quality of the information is a given. 
> 7. Organize the information - Teachers do ttiis everyday. 
> 8. Use the information effectively - Teachers do ttiis everyday. 
> With the emerging tectmotogies and their impact on your informational 
> context, the areas to consider may be #2, #3, #4, and #5, with a focus on 
#2 Do you agree with ttiis anatysis? Drop me a Une. LM 

Teachers should be the starting point, and as the participants in ttiis study assert, they must 

be made aware of what is available. As shown in Tabte 4.8, teachers identified ttiis 

information titeracy slcitt ttirough participation in the informational context of MAP. It is 

interesting to note that wtiite those skilts closely tied to tectmology wittiin the context also 

emerged as criticat for teacher development, the teachers indicated that those slcills coutd be 

easily mastered. There is a strong indication that if information resource awareness based 

on need and good practice is nurtured, the support will be availabte for the devetopment of 

tectmotogy slcills to facititate activity wittiin the context. 

Students 

The study indicates that the information titeracy skills identified to guide ttiis study, 

do focus most student activities. The study atso showed that teachers believe that most 

students have the tectmotogy slcitls wtiich are required to participate in the emergent 

informational context, yet, slcitts deating with critical ttiinking, specificatty the devetopment 

of evaluation skills focused teachers' concems, as shown in Shea's conunent: 
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It is the slcill of sifting ttirough. Figuring out what is good information and 
what is not. Because mayt)e English is not changing rapidty, but science 
and math are. To survive students will need to have ready access to these 
information sources and the abitity to judge their veracity. Not navigating it 
so much but deciding what is fact or fiction. 

Finally, MAP teachers strongly believe that information experiences shoutd be shared, 

focusing on information use slcills, specifically, communication of information as stressed 

by progranunatic standards. 

Tabte 4.8. Information Literacy Skitls Identified by Teachers in the Informational Context 
ofMAP 

AAS17AECT 
Categories 
(Marcoux, 
1997) 

ACCESS 

EVALUATE 

USE 

Guiding List from 
Literature 

Recognize 
information need 

Identify appropriate 
information sources 
Locate appropriate 
information sources 
ICnow how to gain 

access to information 
in the source 

Retrieve information 
Evatuate the quality of 

information 
Organize the 
information 

Use the information 
effectivety 

MAP 

Know 
what is 
availabte 

Tectmology 
Impact 

Yes 

Yes 

Yes 

Yes 

Concem 
for 

Teacher 

X 

X 

X 

X 

Concem 
for 

Student 

X 

X 

X 

X 
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Sunm ary 

The informational context of MAP is made up of the people, the information with 

wtiich they interact, and the tectmotogy wtiich mediates the information. Each were 

described in an effort to situate the professional development opportunity made available 

ttirough the facilitation of networked leaming via Intemet access wittiin the context. 

Transformation teaming theory provided stmcture and served as tens by which 

slcilt devetopment was ascertained. Wittiin the on-tine classroom, access and interaction 

issues were impacted by the informational context and events retated to the context in the 

emergence of transformative capacity. Uttimatety, situated access and interaction framed 

the experiences of the participants. Indications of transformation wittiin the context ttirough 

slcill devetopment and critical reflection resutted in action or in some cases, a decision to 

take action in anticipation of a changing informational context, where participants wilt have 

access to the Intemet and its many resources in their immediate work environments. 

147 



CHAPTERV 

DISCUSSION AND CONCLUSIONS 

In Chapter I of ttiis study the informational imperative was presented in its ability to 

"maintain the gap between expectation and practice" (Lamb, 1996, p. 20) in the use of 

information tectmotogy. The problem, as presented by Lamb (1996), is that the imperative 

fails to recognize the informational context of the schoot. Informationat contexts situate the 

use of information resources (Lamb, 1996; Miericke, 1991) and delivery systems wittiin 

sociocultural (Papert, 1980; Rogers, 1986;) and institutionat (Lamb, 1996; Kincheloe & 

McLaren, 1994; Cuban, 1986) contexts. The informationat context, then, is comprised of 

information, the tectmotogy wtiich mediates the information, and the peopte who interact 

with the information. It was shown that information literacy skilts emanate from the 

context and must necessarily be devetoped in response to the context. Consequentty, when 

the informational context is not recognized, the skilts needed to participate in the context are 

not recognized, teading to ineffective training practices and in some cases, distorted ways 

of knowing, or epistemic distortions. This study attempted to iltuminate those factors that 

contribute to the information titeracy of educators and promote opportunities for 

transformative teaming, a theory of adutt leaming to be used to inform the teaching and 

teaming process. 

In Chapter 11 of this study, the informationat context is further established thirough a 

description of the information, peopte, and technotogy of which it is comprised. A more 

thorough examination of adutt teaming theory, specifically, transformation leaming theory, 

suggests that the adult leamer may come to the leaming environment with the described, 

epistemic distortions wtiich may intiibit teaming that leads to transformation or personat 

change. Opportunities for critical reflection, including content, process, and premise 

reflection may help the adutt teamer overcome the distortion so the hetd meaning 

perspectives brought into the informational context may be transformed. 
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Chapter m describes the use of a web-based course to support the informational 

context of MAP as Intemet access will soon impact its informational context. Opportunities 

for the development of information literacy skills in response to the informational context 

were described. Further, electronic mait and newsgroups were described in their ability to 

provide interaction wittiin the on-tine ctassroom. Opportunities for critical reflection 

ttirough an interactive web-based form were described in their abitity to support 

transformation leaming. Finally, quaUtative data coltection methods were described in an 

effort to support my claim of participant observation in the on-tine field. 

Chapter IV describes how the course design and assessment methodotogies 

informed the study outcomes. Those outcomes and their significance will be discussed in 

the foltowing sections. 

Ttirough participation in the on-tine fietd, indicators of what I term "transformative 

capacity" have emerged. These indicators define the informational context, and in tum, are 

defined by the context. Further, the indicators themsetves define one another. 

Transformation leaming theory, as evidenced by transformative capacity, is being used as 

tens for ttiis study in the development of information titeracy slcilts, especially the 

devetopment of information literacy skilts in response to an emergent informational context. 

Finally, the recognition of ttiis capacity facilitates a consideration of the research questions. 

The Research Ouestions 

What is the Nature of the Informational Context of the Setected Site? 

In answering research question number one, transformation teaming theory, as 

well as connoisseurstiip (Eisner, 1990) in the fietd of study, framed my experience wittiin 

the context and informed my description. As identified, the informational context situated 

the study by focusing on the peopte and their retationstiip to the tectmology and the 

information wittiin the context. 
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Systemic view. As shown by the data, the actions and experiences of the people 

wittiin the context defme and to a certain extent, are defined by the informational context. 

In ttiis way, access and interaction are situated wittiin the context. The ttû ee stmctures, as 

welt as the identified indicators, are fluid in nature, exerting influence over other areas in 

the context. Ttiis systemic analysis, as descril)ed by Salomon (1990) assumes that one 

variabte in the context defines other variables, as shown in Figure 5.1. Don's experiences 

witl b>e utilized to descril)e ttiis aspect of the context. 

People 

• - - 4 
Desire Belief Commitment 4 

Teaching Style • - " ' 

Relevant Prior Experiences- -... V "-

Computer Literá'cy SkiUs , ' ' 

< - - ' ' , - - " 
Support Innovatjve'Ehclave 

Time Collaborative Culture 

N^ """ _ 
- - - ' \ " 

— - ' \ _ _ _ -

* ** ^ ~ — — / 

\c'--
1 ~ ^ 

Technology 

_ _ _ - ^ 

Access 
_ ^ > 

\ > > 
_ • • / 

;„..^^'Tnformation / 

\ Process over / 
\ Product / 

Figure 5.1. Indicators of Transformative Capacity 
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Don'sexperience. The dynamic nature of the informationat context is evident in 

Don's experiences. As shown in the study, access issues are defined and redefmed by 

people issues wittiin the context. Don's experience in the study shows the relationstiip 

between the indicators identified in the context and their ability to influence one another. 

Don's lack of relevant prior experiences and timited computer titeracy sldlts severety Umited 

tiis access because of time constraints. By the time he dealt with the procedurat aspects of 

setting tiis mail and news preferences and locating the site on the web, he really did not 

have time to interact in the on-Iine classroom, Don's reflection expressed ttiis fmstration: 

"I wilt be when I have enough time to set and do it. My probtem is that I am so stow and 

inexperienced that it talces me to tong to in figuring out what I Imow and don't know. rtt 

get better." 

Even though Don seemed to bring a strong desire to participate to the study, his 

fmstrated access eventuatly affected tiis commitment. However, because MAP is what 

Levine (1980) refers to as an "innovative enctave" (p.4), where nontraditional teaching 

methods and altemative assessment are conunonplace, a strong cotlaborative cutture has 

emerged where members of MAP support one another. To a targe extent, the cottaborative 

culture enhanced access in ttiis study for those participants who otherwise woutd have 

given up. Certainty, Don woutd not have experienced the same level of access on his own. 

It must atso be pointed out that fmstrated access promoted the cotlaborative cutture and 

reminded the participants that they are part of an innovative enctave. Ttiis was especialty 

evident as they sat huddted in the tibrary, having teachers from outside of the program 

inquiring about their activity. In many ways, the group pooted their computer literacy 

skilts and prior experiences so that they could interact in the on-line ctassroom. In this 

way, Don's access and interaction were situated wittiin the informational context of MAP. 

Amy's experience revisited. Amy's experience in the study helped to define 

transformative capacity. The direct impact of Intemet access to the informational context 
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positively impacted time and access issues. Time promoted greater access, and greater 

access provided more time for application. Amy's success contributed to her desire and 

conunitment to the project and promoted its use in her ctassroom. As shown, indicators of 

transformative capacity impact other indicators, situating access and interaction . 

Reciprocat transformation. Transformative capacity has been discussed in its abitity 

to promote personal transformation in the informational context of MAP. As shown 

through the experiences of Don and Amy, steps toward personal change or transformation 

impacts other stmcmres in the context. Miles and Huberman (1994) refer to this idea as 

"reciprocal transformation" (p.58), explaining, "Teachers change the characteristics of new 

practices. Those practices, in tum, change the teachers and modify working arrangements 

in the ctassroom, wtiich, in tum, influence how much of the innovation can be used, and 

so on" (p.58). Certainly, the addition of Intemet access to the informational context witl 

alter the context and indicate the development of skills. 

How Does the Informationat Context Impact the Development of 
Information Literacy Skills? 

The skills that must devetoped in response to the emergent informational context are 

information literacy skilts. The sldlls are situated by the context and develop ttu-ough 

interaction in the context (Zurkowski, 1981). A discussion of each aspect of the 

informational context, the information, the tectmology, and the peopte wtiich seemed to 

impact the devetopment of information literacy skills foltows. 

The information. Study activities have shown that the informational context wittiin 

MAP is unique in its promotion of the information process (Batson et al., 1996; Dede, 

1995) over the information product. This belief drives the MAP program, and has been 

identified in its abiUty to facihtate the transformative capacity of the teachers wittiin the 

informationat context. 
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The technology. The other critical indicator representative of transformative capacity 

wittiin the context, specifically access to a computer with an Intemet connection, impacted 

the development of information literacy skills. The emergence of tectmotogy in the context 

witl certainty warrant new skill development, and as indicated, the procedurat skilts needed 

to negotiate the context became apparent. However, a focus on teclmology only wittiin the 

context witl hamper the ultimate development of skilt. 

As shown in Chapter Four, data cotlected in the fietd seems to suggest that support, 

ttu-ough funding of hardware, and software, has focused on the tectmology aspect of the 

informational context. Even training opportunities focus on the tectmotogy. Elaine's 

discussion of the Hyperstudio training she attended only to have no opportunity to appty or 

integrate the teamed skitt in the informationat context of MAP exemptifies ttiis probtem. 

Elaine was not asked what she needed to support her teactiing, rather, she participated in 

the required tectmology training for the semester. CoIIis (1996) recognizes ttiis problem 

and ponders, "Many voices have told teachers about the potential of the computer in their 

classrooms, about what they must know, about how they should proceed. But how often 

has the starting point been teachers' own voices about their problems and needs (not with 

respect to computers, but with respect to the teactiing and teaming situation in their own 

classroom)"( pp. 24-25)? Training should focus on the peopte aspect of the informational 

context. 

The people. The training opportunity provided in the on-tine ctassroom was unique 

in that it attempted to t)egin with the teacher by meeting her needs wittiin a changing 

informationat context. The specific skills which flowed from the changing context of 

MAP, or information titeracy sldtls were itluminated in the process, both as they apptied to 

teacher and student skill devetopment. The skitls identified in Chapter FV and shown in 

Tabte 5.1 are responsive to the emergent informational context of MAP. Indications are 

that the coltaborative cutture of MAP witl support the development of information titeracy 
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skills for both teachers and students. Teachers' tectmology skitts are being enhanced in the 

context ttirough interaction with the students and the students evaluation and 

communication skills are being enhanced ttirough interaction with the teachers. 

Table5.1. Information Literacy Skills 

Informational 
Context 

^ 

Guiding List from 
Literature 

Recognize 
information need 

Identify appropriate 
information 

sources 
Locate appropriate 

information 
sources 

Know how to gain 
access to 

information in the 
source 

Retrieve 
information 

Evaluate the quality 
of information 
Organize the 
information 

Use the 
information 
effectively 

MAP 

Know 
what is 

available 

Tectmotogy 
Impact 

Yes 

Yes 

Yes 

Yes 

Concem 
for 

Teacher 

X 

X 

X 

X 

Concem 
for 

Student 

X 

X 

X 

X 

Informational context in flux. Just as the informational context is in flux, 

dependent on people, tectmotogy, and information, the sldtts needed to negotiate ttiis 

context witl atso be in flux. The most basic of the tisted information titeracy skills framing 

this study, "knowing what (information) is availabte," witl probabty not be at issue in the 
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informationat context of MAP in the fíiture. As connectivity issues in the schools are 

resolved, teachers will no longer find themselves between the digital- and print-based 

cultures (Batson et al., 1996). The implication is that awareness issues will be reptaced 

with integration issues. 

How do Epistemic Distortions Based on the Informationat Imperative 
Affect the Devetopment/Enhancement of Information Literacy Skitts? 

The informationat imperative, as described by Lamb (1996) "maintains the gap 

between expectations and practice" in the use of information technotogies (p. 20). The 

imperative focuses on the power of tectmology in the devetopment of the information 

citizen (Gore, 1993; Graumann, 1994; Heterick 1993), exerting pressure on school 

personnel to utilize tectmotogy to produce that citizen (Florini, 1990; Lamb, 1996; Scturum 

et al., 1996). The imperative identified in the informational context of MAP, "Technology 

will ensure student leaming," seems to promote two epistemic distortions which impact the 

development of information Hteracy skills: the reification of teclmotogy (Mezirow, 1990b) 

and lack of skill (Mezirow, 1990b). 

In MAP, tectmotogy is reified to the point that it has become the focus of the 

informational context. Ttiis focus is apparent in the administration's technotogy ttmist at 

Mesa High Schoot and in the MAP program. As shown in Figure 5.2, this imperative 

being forwarded by the administration places technotogy in a position of preeminence in the 

context, hampering tme development or enhancement of information. In ttiis way, the 

teacher's lack of skill is atso promoted by the imperative because in the emergent 

informational context of MAP, the teachers' leaming needs are not considered. 

Information titeracy skitts shoutd be devetoped in response to the whole informationat 

context. Ttiis devetopment is hampered if onty one part of the informational context is 

being considered, promoting the gap between expectation and practice. 
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"Technology situated by the informational context 
may facilitate student leaming." 'Technology wiU ensure student leaming." 

Figure 5.2 . The Informationat Context Versus the Informationat Imperative 

How Does Criticat Reflection. Including Content. Process. and Premise 
Reflection Hetp to Overcome Epistemic Distortions in the Acquisition 
of Information Literacy SkiIIs? 

Opportunities for critical reflection were provided to participants in an effort to hetp 

participants overcome the epistemic distortions caused by the identified informationat 

imperative. The reflection form and the newsgroup discussion were utitized to discuss 

issues related to the reification of teclmology and skill development in the informational 

context. Reflection opportunities, including, content, process, and premise reflections 

assisted the participants in recognizing the imperative's affect on the context, and hopefutty 

promoted transformation in personal meaning perspectives (Cranton, 1994; Mezirow, 

1991) that may have atso l)een affected by the imperative. 

Reification of technology. In tliis study, participants were given the opportunity to 

use technotogy to team about the tectmology. Consequently, content and process 

reflecdons often gave the user pause to think about technology's worth in the informational 
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context, especiatly when it did not work. Though these reflections were instmmental in 

nature, they served as a point of departure from ttiis way of ttiinking. Premise reflecdon, 

on the other hand, did not prove to t)e as effective in this smdy. The question, "Why am I 

leaming ttiis?", was often answered with, 'To l>ecome a better teacher." If one b)etie\'es 

that technology will ensure leaming to the point of reification, it follows, then, that 

knowing how to use tectmotogy will make one a better teacher. 

The data indicates that a conununicative setting, virmal or physical, provided a 

fomm for premise reflection. The newsgroup discussion and later memb>er checking 

activities during the debriefing session seemed to be far more effective in promoting this 

type of reflection than the reflection form. Premise reflection, wtiich allows the participant 

to think about why he is teaming a skill, is critical in the transformation of held meaning 

perspectives wtiich may be distorted by imperatives. Consequendy, opportunities for 

premise reflection in the conununicative setting were critical in this study. 

Information titeracv skills. The study indicated that information Uteracy skilts 

shoutd be developed in response to the entire informational context, not just the 

teclmotogy. Reflection activities provided the opportunity for participants to ttiink and 

write about their held beliefs, and most importantly, involved them in the informational 

context. The focus was no longer just on the tectmology or the information. This shift 

involved the teachers in the process. In the emergent context, teachers were made aware of 

what information resources are available beyond the classroom and the requisite tectmology 

skitls must t>e fostered to access that information. 

Tectmology skill development. Using the tectmology to leam about the 

tectmology's abitity to provide access to information sources focused many reflections on 

instmmental skill development. The obvious focus for skill development, content and 

process reflection, helped users think about the ways they were approactiing their leaming. 

Instmmentat strategies for participation in the on-line classroom emerged ttirough reflection 
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and seemed to promote skill development. Some of the discussed strategies included: trial 

and error, identification of short cuts, getting lost, being open, printing out a hard copy, 

playing, and asking a classmate for help. The process and content reflections provided the 

adult leamer the opportunity to monitor her own leaming in the development of skills 

wtiich facihtate the emergent informational context. 

Importance of the Research Findings 

Theory 

The apphcation of theoretical frameworks in the realm of instmctional tectmology 

often focus on isolated delivery systems or instmctional design issues. In this study, a 

systemic view of the informational context was considered in its abiUty to inform the 

development of information Uteracy skills. The use of reflexive activities in the facihtation 

of the smdy promoted the devetopment of voice and provided a way for participants to 

t>ecome active members in their own informational context. Further, the training project 

was not situated by time and place, but rather by context. Study fmdings indicate that the 

professional devetopment opportunities offered in ttiis manner uniquely contributed to the 

transformative capacity of the informational context, teading to opportunities for real 

personat change. Contextual studies should drive theory development in use of 

technology. 

Practice 

The use of interactive, Intemet-based technotogy to provide training, promotes 

application in the informationat context of the participant, thus situating the leaming 

activities. Only by focusing on the people in the informational coniext can we hope to close 

the gap h>etween expectations and practice in the use of tectmotogy in the informational 

context. "Again, practice and research tell us that when people understand how specific 
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skilts fit into an overatl modet or process, the power and usefutness of the specific skills 

are expanded" (McCIure, 1994, p.l 17). Consequently, training should be designed that is 

responsive to the context. 

Methods 

The qualitative examination of the naturahstic setting allowed me to observe the 

nature of the informational context in the MAP program through emergent on-tine 

participant observation methods. In the virtual field, an understanding of the informationat 

context is critical, and participation is key to understanding the needs of the people in the 

context. Further, the emergence of the skitts needed to participate in that context, or the 

information literacy skitts (Zurkowski, 1981) were defined through the participants' 

interaction in the field. 

Application of Research Findings 

I do not claim generalizability in the fmdings in this study. However, 

transferabitity judgments may be made by potential readers based on the descriptions of 

experiences in this study (Lincoln & Guba, 1985). Those concemed with training of adults 

in the promotion of skill development and personal change, both in the educational and 

corporate settings, may look to this study as a model for situating that training. 

The Support of the Adult Leamer 

As shown in this study, the characteristics of the adult leamer may be supported in 

the on-hne environment. The environment promoted (a) self-direction in leaming 

(Cranton, 1994; Cross; 1981, Hotmes et at., 1993; Kember, 1995; Knowtes, 1984), 

(b) experiential leaming (Holmes & Duffy, 1993; Lindeman, 1961), (c) motivation 

(Knowles, 1984; Wlodkowski, 1990), (d) application to the immediate context (Charlton & 

159 



Birkett, 1995; Chen, 1986; Crable et al., 1994; Cranton, 1994; Cross, 1981; Hiltz, 1994; 

Holmes et al., 1993; Knowles, 1984), (e) collaborative leaming environment (Cranton, 

1994; Florini, 1990; Kast et al., 1993, Hiltz, 1994; Kember, 1995), and emancipation or 

transformation (Cranton, 1994; Freire, 1970;. Mezirow, 1991). Consequentíy, the on-line 

leaming environment may be instmmental in the burgeoning need for adult training. 

Lifelong and just-in-time leaming. As the rapid rate of innovation becomes a part 

of the adult experience, lifelong leaming (Cross, 1981, Rogers, 1967; Schmm, 1995a) and 

just-in-time teaming (Carr, 1992; Goodyear & Steeples, 1992; Romiszowski, 1997) may 

h>e able to h>enefit from the abihty of the on-line leaming envú-onment to support the adutt 

leamer. For example, corporate, as welt as educationat training arenas have begun to 

utilize tectmology to teach the use of the tectmotogy (McCtuske, 1996; Romiszowski, 

1997; Wagner, 1996), or as Stmm (1992) would affirm, "Using the tectmology as the 

medium and the message" (p.4). McCtuske (1996) points to examples of corporate training 

in Switzerland, stating, 'The goat of most of the companies in using leaming tectmologies 

to teach the use of those same technologies is to attain a minimum levet of competence in 

their use (Siticon graptiics, Oracte, Hewlett Packard, Digitat)" (p.297). In ttiis way, skiUs 

can be taught when they are needed in response to the evolving informational context. 

Romiszowski (1997) sums up tiis view of the future of professional development by 

saying: "In the networked environments of modem organizations, and increasingly, even 

in the home, access to information-sharing networks (including, but not exclusively, the 

Intemet) is providing a medium capable of fumishing all manner of relevant information to 

the worker at the place of work, eliminating much previous travel to courses, conferences 

or libraries" (p. 27). 
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Adutt Leaming Situated: Application of the Findings 

Imptications for the application of the research findings wilt be discussed as they 

relate to the facUitation of adult teaming. The informational context, in its abitity to situate 

teaming and reflection, in its abiUty to promote the transformation of held leaming 

perspectives will be considered. 

The informationat context. It is critical that technology use be situated in the 

informationat context of the enduser so that specific needs, as well as constraints imposed 

by the context be considered and planned for, as shown in the study. This process 

approach to teteconuriunications training, as opposed to what Harris and Bmce (1997) 

refer to as the "inservice model"(p.2) situates both access and interaction in the 

informational context of the leamer. In this way, ptanning for broad-based delivery of on-

tine instmction may not be of vatue if the context where the training is to be delivered is not 

ctosely considered. Moreover, the indicators wtiich make up transformative capacity , as 

shown in Chapter Four support personat change in the informational context, and based on 

study fmdings, the greater number of indicators present in the context, the greater chance 

that personal change can be facilitated. 

Reflection. Adults bring experiences and meaning perspectives to the leaming 

environment. As shown in the study, those meaning perspectives can be distorted, 

hampering skUI devetopment and ultimately, the transformation of the distorted meaning 

perspectives. Training scenarios must provide adutt leamers the opportunity to reflect on 

their leaming. Tonfoni (1996) suggests that environments which support lifelong leaming 

should promote reflection on the leaming process as weU as content acquisition through a 

provided framework . As shown in the study, the on-Iine environment can provide this 

framework. Finally Harris and Bmce (1997) point out that, "Integrating networks requUes 

deepty personal reflections about one's own beliefs and expertise wtiich can result in 
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profound changes in classroom practices"(p.2). Adult leamers need to reflect on the impact 

that Intemet access has on the informationat context in which they interact. 

Recommendation for Future Research 

Contextual Concems 

The informational context is key to appropriated training practices. If the future of 

professional development is based in on-Iine delivery, future research must focus on ways 

to make training responsive to the unique informational contexts of each participant. As 

shown in the study, this witt be challenging since the informationat context is systemic in 

nature, and is constantly being defined and redefmed by the peopte, tectmology, and 

information of which it consists. Moreover, critical indicators of the defined transformative 

capacity may be considered in their ability to exert influence on other indicators in the 

context. 

Transformation Concems 

A focus on the process of transformation or personat change, which as Wesley and 

Franks (1995) point out, is usually not considered in technology training for teachers, 

uniquely contributed to the fmdings of this study. The impact of personat change on 

organizational change should focus future inquiry. Consideration of implicit leaming 

theory, especiatty adult leaming theory can frame instmction in the on-Iine ctassroom and 

promote tme interaction of the people in the informationat context and ultimately teading to 

personal change. 
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Sununarv 

Ttiis research promotes the importance of the informational context in the design 

and detivery of training. Specifically, study outcomes point to the need to (a) consider the 

nature of the informational context (b) specificaUy consider the needs of people in the 

informational context, (c) recognize that people, information, and tectmology within the 

context continuatty define and redefme the context, and (d) recognize that the identified 

stmctures wittiin the informational context may constrain skill development and personal 

change wittiin the context. 

Transformation leaming theory (Mezirow, 1990; Cranton, 1994) provided a 

framework ttu"OUgh wtúch the study was mediated. Opportunities for critical reflection 

assisted the leamers in the reconcUiation of distortions brought to the context, and most 

importantty, provided an avenue for participation in the context. In this way, the skills 

needed to participate in the informational context (Zurkowski, 1981), or information 

Uteracy skiUs 

Trainers of educators need to make certain that Don's attitude does not drive 

professional development opportunities: "I ttiink the people are the problem. The 

information and the technology are out there. It is so vast, the majority of it is ahead of the 

people." Rather, training opportunities should recognize the emergent state of information 

technology and give teachers the tools. or in Amy's case, the shoes that she wiU need to 

function in the informational context of MAP. In her newsgroup discussion dealing with 

hyperreality, Amy wrote, "It reminds me of what the Red Queen in Alice In Wonderiand 

said... 'lt will take aU the mnning you can do just to stay in place'." The emergence of 

Intemet access in Amy's classroom altered the informational context and in response to the 

context, Amy's enhanced skitls promoted action. the signature of transformation leaming 
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It is hoped that this study wUI assist trainers in focusing on the needs of the people 

as opposed to the power of the tectmotogy or the preeminence of the information. People 

within the informationat context must be the starting place. 
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Table A.l. Information Literacy Attributes 

Attribute Author 

Recognize that solutions to 
some (not aU) problems 
come througti acquiring 
information 

Recognize that the 
informing process is 
continual 

(Taylor, 1979) 

(Taylor, 1979) 

Recognizes that there is 
a knowledge explosion 

Recognize an information 
need 

Recognize that accurate and 
complete information is the 
basis for inteUigent 
decision-making 

Be aware of the diversity 
of information forms 
and formats 

(Horton, 1982) 

(Kuhlthau, 1987) 
(ALA, 1989) 
(Minnesota State University 
System, 1991) 
(Doyte, 1993) 
(Hancock, 1994) 
(Farah, 1995) 

(Doyle, 1993) 
(Farah, 1995) 

(Taytor, 1979) 
(Gratch, 1991) 
(Ochs, 1991) 

Understand the information is 
not knowledge until it has 
been analyzed, questioned, 
and integrated into an 
existing body of 
knowledge 

(Gratch, 1991) 

Defme the problem (Farah, 1995) 

Formulates questions based 
on information needs 

Generate hypothesis about 
the problem 

(Doyle, 1993) 
(Farah, 1995) 

(Farah, 1995) 

Determine parameters 
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Table A.l. Continued 

Attribute Author 

for investigation 

Identify potential/ 
appropriate 
information source 

Recognize that mactiine 
can help identify 
information 

(ALA, 1989) 
(Minnesota State University 
System, 1991) 
(Doyle, 1993) 
(Hancock, 1994) 

(Horton, 1982) 

Seek information 

Develop successful search 
strategy 

Locate appropriate 
information sources 

Know how to gain 
access to the information 
contained in those sources 

Recognize that there 
are strategies for 
acquiring information 

Acquire appropriate 
information 

Gather information 

Retreive information 

(Kuhlthau, 1987) 
(Mendrinos, 1994) 

(Doyle, 1993) 
(Farah, 1995) 

(Burchinal, 1976) 
(Olsen & Coons, 1989) 
(ALA, 1989) 
(ASCD, 1991) 

(Gratch, 1991) 
(Doyle, 1993; computer-based and 
other tectmotogies) 
(Hancock, 1994) 
(Clark, 1995) 
(Shapiro & Hughes, 1996) 

(Taytor, 1979) 

(Kraver, 1995) 

Recognize that machine 
tools can help identify 
information 

(Mendrinos, 1994) 

(Olsen & Coons, 1989) 
(Ochs, 1991) 
(Mendrinos, 1994) 
(Clark, 1995) 

(Horton, 1982) 

Process information 
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Table A.l. Continued 

Attribute Author 

Discera information 

Analyze information 

Manipulate information 

Evaluate the quality 
of information 

Assess information 
critically and effectively 

CriticaUy reflect on 
the nature of information 

Manage information 

Understand the role 
of information 

Understand the uses 
of information 

Appreciate the value 
of information 

Recognize/Understand/Appreciate/ 
the power of information 

Organize the information 

Understand systems 
for organizing 
information 

(Mendrinos, 1994) 

(Mendrinos, 1994) 

(Ochs, 1991) 

(ALA, 1989) 
(Minnesota State University 
System, 1991) 
(Ochs, 1991) 
(Doyle, 1993) 
(Hancock, 1994) 
(Mendrinos, 1994) 
(Clark, 1995) 
(Farah, 1995) 

(Gratch, 1991) 

(Shapiro & Hughes, 1996) 

(Kuhlthau, 1987) 
(Ochs, 1991) 

(Ochs, 1991) 

(Ochs, 1991) 

(Gratch, 1991) 

(Olsen & Coons, 1989) 
(Gratch, 1991) 
(Ochs, 1991) 

(Minnesota State University 
System, 1991) 
(Ochs, 1991) 
(Doyle, 1993) 
(Hancock, 1994) 
(Farah, 1995) 
(Kraver, 1995) 

(Ochs, 1991) 
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Table A.l. Continued 

Attribute Author 

Apply the 
information 

(Doyle, 1993) 
(Mendrinos, 1994) 
(Kraver, 1995) 
(Farah, 1995) 

Integrate new information into 
an exiting body of knowledge 

Use the information 
effectivety 

Use information in critical 
ttiinking 

Use information in probtem 
solving 

Use information for decision 
making 

Adapt to change 

Use information technology 
effectively 

Use information tools 
for problem solving 

Think critically about 
the information society 

(Doyle, 1993) 
(Farah, 1995) 

(Burchinat, 1976) 
(Kutthau, 1987) 
(ALA, 1989) 
(ASCD, 1991) 
(Minnesota State University 
System, 1991) 
(Hancock, 1994) 
(Todd, 1995) 
(Kraver, 1995) 
(Clark, 1995) 
(Shapiro & Hughes, 1996) 

(Doyle, 1993) 

(Burchinal, 1976) 
(Horton, 1982) 
(Doyle, 1993) 

(Burchinal, 1976) 
(Olsen & Coons, 1989) 
(Horton, 1982) 

(Kuhlthau, 1987) 
(Shapiro & Hughes, 1996) 

(Shapiro & Hughes, 1996) 

(IIA, 1979) 

(Shapiro & Hughes, 1996) 
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Table A. 1. Continued 

Attribute Author 

Described as: 

A process of thinking 

The appUcation of 
information resources 
to the process of decision-
making 

Subset of critical 
ttúnking skills 

Knowledge conceraing 
information matters wluch 
have social influence 

(Mendrinos, 1994) 

(Owens, 1976) 

(Farah, 1995) 
(DoyIe,1992) 

(Kitagaki, 1995) 

A new liberal art (Breivik & Jones, 1993) 
(Shapiro & Hughes, 1996) 

SkUls that wUI allow a 
student to be Uterate in 
an electronic world 

A new form of literacy 
compeUed by technological 
advancements 

A thematic synthesis of the 
ability to read, write, and 
use computers 

A guarantee of the survival 
of democratic institutions 

Context dependent 

(Ochs, 1991) 

(Demo, 1986) 
(Ochs, 1991) 

(Farrah, 1995) 

(Owens, 1976) 

(Zurkowski, 1974) 
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Stmctured Interview Instmment 

Information Literacy 

1. What is information Uteracy? 

2. Are you information literate? 

3. Are your students information literate? 

4. Are you preparing your information Uterate students? 

5. How do students gain information in the MAP program? 

6. How do students gain information in the traditional program at Mesa? 

Tectmology 

7. Rate yourself as a tectmology user: Novice, intermediate, or expert and give your 
reasoning, 

8. Does your 
- school 
- cluster 
- district support the use of technology in the classroom? How do you know ttiis? 

9. What do you think about the use of tectmology in the classroom? 

10. Have you used technology in your classroom? How? 

11. How might your beliefs about teaching and learaing affect your use of 
- tectmotogy 
- the Interaet 
in the classroom? 

12. How does technology use in MAP compare to that of the traditional program at 
Mesa? How do you know this? 

13. How does your campus compare with other 
- schoots 
- clusters 
- districts 
in the acceptance or utilization of tectmology in the classroom? How do you know 
this? 

14. If you had Intemet access in your classroom, how would you utilize it? 

15. Should students have access to the Interaet in your classroom? 

16. WUI using tectmotogy in your classroom change the way you teach? 
187 



17. How do you believe technology use wUl affect the learaing of your students? 

18. I'm going to give you some terms and woutd like your initial impressions: 
- tectmology 
- Intemet 
- Information Supertiighway 
- National Information Infrastmcture 
- world wide web 
- telnet 
- gopher 
-FTP 
-e-maU 
- listserv 
- newsgroup 

19. React to ttiis statement: 
Heterick (1993) caUs "the third great revolution of humankind: the Information 
RevoIution...during [which] knowledge will be the driving force of society, and the 
measure of wealth will be access to that knowledge (p.l4). 

20. React to ttiis statement from Al Gore's (1993) speech to the Wastiington Press 
Club: 
In ttiis decade we wilt transmit more and more as well. 
We'lt send and receive, not just on the telephone but across the full range 
of the new technologies. We'II tum from consumers into providers. 
In a way, this change represents a kind of empowerment. The quatity 
revolution in the factory treats each individual as a source of added value. 
The communications revolution recognizes each individual as a source of 
information that adds value to our conununity and to our economy [On-Line]. 

21. React to ttiis statement: 
"Information Age citizens must leara not only how to access information, but more 
importantly, how to manage, analyze, critique, cross-reference, and transform it 
into usable knowledge" (Harris, 1996, p. 15). 

Professional Development 

22. What is good teaching? Is it supported by your 
- school 
- cluster 
- district? How? 

23. Consider the professional development opportunities in which you have 
participated. Reflecting on the content and/or the experience, have any of them 
changed you as a teacher? 

24. What type of tectmology training have your received? Did it change the way you 
teach? 

25. What do you wish to get out of this training? 
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On-Une Jouraal 
(Cranton, 1994; Keynes, 1988) 

Content Reflection 

1. What am I leaming? 
2. WiU this content/skUt improve my teactiing? 
3. Aspects which interested me were... 
4. Aspects which fmstrated me were... 

Process Reflection 

1. How does ttUs work? 
2. How welt did I work? 
3. Am I satisfying my research interest? 
4. Am I using my own experience? 

5. Are there any implications for how I wUI approach future learaing in this project? 

Premise Reflection 

Why am I leaming ttûs? 

Other Thoughts 
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Newsgroup Discussion 

Week One: Information Literacy 

Based on an extensive review of the Uterature, an information Uterate person can: 

1. Recognize an information need 

2. Identify appropriate information sources 

3. Locate appropriate information sources 

4. Know how to gain access to information in the source 

5. Retrieve information 

6. Evaluate the quality of information 

7. Organize the information 

8. Use the information effectively 

Are smdents in MAP information Uterate? Are the teachers? 

Week Two: Information Overload 

"HyperreaUty is a term used to describe an information society socially saturated with ever-

increasing forms of representation: filmic, photograptiic, electronic, and so on" (Kincheloe 

et al., 1994, p. 142). Information overload or "infoglut" (Harasim et al., 1995; Floridi, 

1996) is a well documented problem in today's society (Lamb, 1996: Pettersson, 1994; 

Hawes, 1994; Buraheim, 1992). Manifestation of information overload include: (1) Too 

many "accessible" sources to fulfill an information need (Oberman, 1991. p. 189), (2) 

Difficulty in finding the "specific" information to fuIfiU an information need (Pettersson, 

1994; Wurman, 1989), (3) Various types and sources of information (Harris, 1996; 

Kincheloe et al., 1994; Pettersson, 1993), or (4)Varying credibUity of information (Harris, 

1996; Floridi, 1996; Xiederhauser, 1996). 

You've been on-hne two weeks. How has hyperreality affected you? What possible 

effects do you foresee for your students today? In the future? 
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WeekThree: Integration 

Upitis (1990) discussed the danger of using "technology for technology's sake". She 

points out that teachers occasionaUy contrive activities in effort to get their students on-Iine. 

She suggests that teacher's ask themselves the following questions before going on-line: 

1. What is the educational goal I want my student to achieve? 

2. Is ttUs a worthwhUe educational goal, whether it be in electronic or 

traditional form? 

3. Am I trying to make my educational goals conform to the available 

tectmology, or am I using these tools to more effectively meet my 

instmctional goals? 

4. When compared to other available tools, does tt s electronic tool 

effectively assist in obtaining ttiis goal? 

5. Can this goal be reached just as effectivety using more traditional 

methods? 

6. Is ttiis electronic medium an effective way to teach an educational 

goal, or is this activity just a skill-building exercise in the use of 

the toot? 

Please ask yourself these questions before you plan any class activities. Let's tatk about it! 

Week Four: Sharing of Research Interest 

193 



APPENDDC E 

EXAMPLE: MAP CURRICULUM 

194 



THEME: SOCL\L/CULTRUAL DEVELOPMENT 

TIMEPERIOD: 6-8WEEKS 

Competency/proficiency 
- Demonstrate awareness of beliefs of culture 
- Compare ettmic and cultural attitudes 
- Evaluate cultural contributions to society 

TEAM: 2(10TH) 

SkiUs 
- Drawing conctusions 
- Inference 
- Compare/contrast 

Eriglish Science Gebgraphy K Service Learning 
ÍA 

Belieís 
Superstitions 
Ait 
Music 
Cuttural 
Propaganda 

Natural 
Selection 
Biomes 
Distribution 
of 
Communities 

Brands 
Basic ideas in 
geometry 
Postulates and 
theorems 
Conditional 
statements 
Deductive 
reasoning 
Venn diagrams 

Maps 
Contour 

mitm 

Losmg sight and 
hearing 
Write with opposite 
hand 
Children's books 

STANDARDS 
- Effective Conununicator 
- Complex Ttúnker 
- Cotlaborative Worker 

RESOURCES 
-Media 
- Senior Citizens 
- Librarian 
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RECYCLING-LANDFILL 

Because of several recent state and federal environmental laws conceming landfills, the city 

of Mesa Verde is faced with several decisions. In April of 1994, the city must have a cla\ 

line for the Mesa Verde landfitl. The city has in mind a site that will meet federal standards, 

however, it is near Mesa High School. Since this site is smatler than the present site, there 

is a also a need to reduce sold waste materials by at least 40%. The city has decided that 

curb-side service is the best plan for solid waste material recycling. 

You, your schoolmates, and the conununity are disturbed about Mesa Verde's plan for 

recycling as well as the location of the landfUI. You have decided to form a research group 

to fmd alteraatives to these plans. In your research, your group wiU compare our 

conununity with other conununities that have similar conceras. Then your group will 

present our findings to the city councU and either support their plan or formulate a plan of 

your own. 

Your wiU be assessed and provided mbrics for the foUowing: 

Knowledgeable person: Science, Math, History - Your ability to research and 

demonstrate effective use of resources. 

CoIIaborative Worker: Your ability to demonstrate responsibility to the achievement 

of group goals. 

Effective Conununicator/Producer: Demonstrate the ability to express ideas clearly 

using a variety of mediums while producing a quality product. 
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TC - Transformative Capacity SA - Situated Access SI - Situated 
Interaction 

Imperative Language • 
LM - Love Metaphor 
FM - Force Metaphor 
WM - Wrong Metaphor 
CCM - Card Catalog Metaphor 
G - Grapevine 
TP - Technology Pilot/Focus 
nTP - non example 

InPre - Preeminence of Information 
InR - Relevance of Information 
InEs - Ease of Information 
InF - Faster Information 
InE - Emergence of Information 
InQI - Quahty of Information 
InQn - Quantity of Information 
InD - Information Diverse 
Inl - Information Interesting 
InM - Information Motivational 

Informational Context 
Information 

Pln - Purpose for information 
InG - Infoglut 
X - Experiential TC 
InOs - Outside sources of information 
InHy - Information HyperUnked 

Tej:tmoIogy 
E - Emergence of Intemet 
R - Researach Tool 
O - Opportunity for technology use 
HS - Hardware support 
SS - Software support 
A - Access TC 

SA 
TF - Technotogy failure 
TI - Technotogy instmctional 
TP - Technology procedural 
TD - Technology difficulty 

SI 
TS - Technology shared (SE shared experience) TC 
TT - Tectmotogy tinker 
Tpr - Tectmology professional 
PP - Personal productivity 

People 
S - Stmcture of program 
nS - Non-example 
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PP - Personal productivity 
CL - Computer Uteracy TC 
RE - Relevant experiences TC 
T - Time TC 
B - BeUef TC 

E^^ents D-Desire TC 
TL - Teacher leamer 
At - Attitude 
AtF - Attitude fmstration 
IV - Intemet veraacular 
Com - Comfort level 
Conun - Commitment TC 

SA 

Support 

PS - Principal support 
DS - Director support 
CS - Coordinator support TC 
MS - Money support 
TS - Training support 
nTS - Non-example 

SI 
Conception of Self 

SD - Setf description 
slow 
novice 
inexperienced 

Teactúng Style 

F - FaciUtator 
IS - Image of students 
nlS - Non-example 
PD - Performance driven TC 
nPD - Non-example 
Tu - Transformational use 
nTu - non-exampte 
X - Experiential 

Leaming 

TL - Teacher as leamer TC 

Type 

Instmmental 
Communicative 
Transformative/Emancipatory 

Strategy 
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SR - Read 
SH - Hardcopy 
SS - SIow down 
SRP - Repition 
SRm - Remember 
SF - FoIIow instmctions 
SO - Be open 

r J SL - Getting lost 
STE - Tnal and error 
SP - Play 
SM - Move 
SPA - Pay attention 

SA 
SP - Patience 
Surf 

Events 
SI 

TAAS 
Ty - Typing 
TF - Tectmology failure 
DA - Distraction Activities 
DC - Distraction Combination 
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People 

nTL IS nlS S nS At 

AtF T TW TC PP Tu nTu 

PD SD Ty Comm Com IV 

TM TAAS InX DA 

Information Technology 

Figure G. 1. Coded Depiction of The Informational Context 
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Welcome to the Internet: 

Gateway to the World 

Good Luck on TAAS! The kids will do GREAT!!! 

The data collection wiU end on Friday, 
March 7. However, I wiU leave the page 
up so you can share your work and your 
expertise with your students!! Let me 
hear fromyou!! 

<B>6ã^/10/97 -Click here to get updated instructions 
for e-mail and newsgroups. 

1/25/97 -Amy wins the Valentine's contest, even 
though hardships abound! Click here for details. 

íWe've come to week #4~See your homepages in 
Week #4 activities! 

IfiMStEvery time you share a URL, we will also update 
the curriculum pagc.don't forget to look at our latest 
additions! 

Objectives 
Tlús project will provide the opportunity to... 

• Utilize Intemet resources to leam about the Intemet 
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• Utilize Interaet resources in the devetopment of curricular 
materiats 

• Utilize Interaet resources in the development of 
professional interaction 

Every time you log in... 

• Check the Newsgroup for discussion opportunities 

• Participate in the weekly activities 

• Reflect every time you log in by submitting a reflection 
form 

• Have a great time surfing ! 

Learn about your classmates! 
Mike 

Grace 

Amv 

Shea 

Don 

Chris 

Elaine 

Jav 

Mike 

Hey man, great job helping me get Jay caught up. I didn't get your 
research interest last week so please send it and we witl get it 
posted. If you will do this, I promise I won't harass you about your 
typing anymore (from one touch typing challenged person to 
another!). 
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Grace 

Math is Grace's bag..she is looking for innovative tesson plans, 
new trends and techniques in teactúng math, math in the career 
world, and links with mentors who can encourage students to 
investigate math. Grace, where were you when I needed a good 
math teacher? 

Amy 

I have to let you all know that Amy knew atl the answers in the 
interview, so if you get stuck, call on her!! She wants to be abte to 
maneuver around the Interaet with greater ease (don't we all!). She 
is especially interested in curriculum ideas deating with biology, 
generally, and bacteria and vimses specifically. 

Shea 

The fearless leader of this group wants to find out about all the 
interesting things going on in the wortd that she messes out on by 
sitting in her classroom (anyone else feel that way?). She is 
researclUng how to begin a new business. 

Don 

I really hate to showcase one participant, but, really, this guy got in 
two reflections last week!! Way to go! Don is interested in 
financial aid opportunities for college-bound students. 

Chris 

A big THANK YOU to Ctu-is for sending alt of us a virtual goody! 
Ctuis is interested in researching service learaing, funding 
opportunities and fun sites on the web. 

Elaine 

Judy (I promise to keep the T, and J. straight) wants to leara how 
to use Netscape and appty what she is tearaing in her ctasses. She 
will be researching information on famous humanitarians. 

Jay 

We are atl so glad that you are back with us, Jay. I must publicly 
apologize to Jay because he had to swallow all of this on one day 
instead of two. He did a great job! Jay is looking at simple 
machines for lUs research focus. 
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The Valentine Scavenger Hunt 

Amy won with four correct answers. Because the week had past 
between the time the server went down and the time you got to 
participate, some of the links had changed or got cormpted. 
Congratulations Amy. Your prize is forthcoming... 

I most also acknowledge that Jay came in second ptace. Thanks 
foryour efforts! 

Here are the answers! 

1. Why do lovers send chocotates on Vatentines? 

Opioids cause a feeling of euphoria. and maybe desire.... 

2. What (etse) might your valentine find in his or her box of Godiva Chocolates? 

A diamond ring. 

3. Everybody loves a dozen boxed red roses—that's so romantic. How much witl the 
flowers set you back? 

$59.95 

4. Who is believed responsible for the St. Valentine's Day Massacre? 

AI Capone 

5.1 had always heard that Cleopatra was tough on Anton>. but I didn't know that she 
was this vicious..\vhat is ol' Mark missing in this picture? 

The statue is missing its nose. 

6. Venus was not only the goddess of love. but she was also the goddess of-

Beauty 

7. We all know that sometimes things don't vvork out—Barr>- Manilow's remake of the 
70's lUt "Bluer than Blue" was at what position on January 31? 

The song vvas at #23 
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8. Want to win a romantic trip for two to the cit>' of love...Paris^ What do you have to 
write about in 150 words or less? (I hope you all enter!). 

Your worst Valentine's Dav e\ er! 

W 
You may return to top ofpage 

The following page contains the Navigation Frame which bordered the right side of 
all of the web pages, providing orientation to the teacher participants. 
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Reflection 

Newsgroup 

E-maiI Me! 

Curriculum 

Glossarv 

MaîlJ 

Week#l 

(íi 

Week #2 

Week #3 

tf 
Week #4 
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Reflection Form 
Last Name 

First Name 

Month ÍDay 25 1 
Lesson # [ 

Content Reflection 
1. What am I learning? 

2. Will this content/skill improve my teaching? 

3. Aspects which interested me were... 
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4. Aspects which fnistrated me were. 

mm 

Process Reflection 
1. How does this work? 

2. How well did I work? 

3. Am I satisfying my research interest? 

4. Am I using my own experience? 
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5. Are there any implications for how I will approach future leaming in this 
project? 

Premise Reflection 
Why am I leaming this? 

Other Thoughts... 

Click one: 
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Glossary 

anonymous FTP - A system that the user to transfer files from a remote computer by 
loggmg in anonymously. 

baud rate - Refers to the transmission speed of a modem in bits per second (BPS). 
Common baud rates today are 14,400 BPS (referred to as 14.4) or 28,800 BPS (referred 
to as 28.8). 

buUetin board system (BBS) - A computer system that stores files and messages for its 
users. 

byte - Refers to eight bits of information that make one character. The letter "A" is one 
byte and can be represented byO 1000001. 

chat (IRC or Intemet relay chat) - Textually-based, real-time communication which 
occurs over the Interaet. IRC requires special software such as ICHAT. 

dial-up connection - If one does not connect to the Interaet directly, one must use a 
modem and telephone lines to connect to an Interaet service provider or ISP. After you 
are connected, your computer acts as a terminal on the service provider's network. 

download - Receiving a file ttu"ough a teleconununication system, typically stored on the 
end-user's harddrive or a floppy disk. 

electronic mail (e-mail) - Mait that is sent via a local or wide area network. Messages will 
be stored at the server levet until the end-user accesses the system and reads the mail. 

extemat modem - A modem which is connected to the outside of a computer, providing 
outside access tluough a phone line. 

FAQ (frequently asked question) - A listing of questions which are frequently asked, 
along with their answers is available at many sites. 

freenet - An Intemet connection that allows free access to information resources. 

FTP (file transfer protocol) - A utility that atlows the end-user to transfer files from his 
local computer to a distant computer or retrieve files from the distant computer. 

gopher - A menu-driven index of files on subject-related Intemet sites. Gopher menus 
connect one site to another. 

host computer - A computer which monitors and supervises the activities of several 
computers in a network. 

Information Super Highway - A poputar term coined by the Ctinton administration in 
reference to the Interaet. 
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interaal modem - A modem that is instatled inside of a computer. Though it appears to be 
another card on the motherboard, it will have a telephone jack in the back. allowing it to 
be connected to a modem. 

Intemet - The "network of networks", connecting thousands of smalter networks together 
ttu-oughout the world. 

Intemet service provider - For-profit or not-for-profít organizations provide Interaet 
access. 

locat area network (LAN) - Computers and peripherals connected together in one 
tocality, The locat area network is then connected to the Interaet thirough a data line. 

logoff - A conunand that tells the host computer that the end-user is fmished with their 
network activity. 

logon - The steps taken to alert a host computer that the end-user wants to use the 
network. TtUs typically requires a user name and a password. 

modem (MOduIator/DEModuIator) - Attows the digital signals created by the computer 
to be sent via analog phone lines. 

Netscape - A World Wide Web browser which altows the end-user to browse web. 
anonymous ftp, and gopher sites, connect to remote computers ttu-ough telnet, and send 
and receive e-mail. Though ttUs product is conunercially available, it is free to educators. 
Other wise known browsers are Microsoft's Interaet Explorer and NCSA Mosiac. 

TCP/IP (transmission control protocol/Intemet Protocol) - The protocol for data transfer 
on the Interaet, providing connectivity regardless of computer platform or operating 
system. 

telecommunications software - The software program that allows the computer to 
communicate through a modem. Also known as the "dialer" software. it is responsible for 
setting the parameters so that conununication can occur between the computer and the 
host. 

terminat emulation - A ftmction of the telecommunication sofhvare which aliows the host 
computer to see the end-user's computer as connected to the network. The end-user's 
computer "emulates" a terminal on the host's network. 

telnet - Software which allows the end-user's computer to login to a remote computer. 
TtUs is typically used to search large databases or libraries. 

TENET (Texas Education Network) - The K-12 network for Texas educators, providing 
access to e-mail, ftp, telnet, gopher, WAIS, and World Wide Web resources. 

upload - The process that allows the end-user to transfer files from his local computer to a 
distant or host computer. 

214 



WAIS (wide area information server) - A Interaet utility that provides futl text search 
capabitity. TtUs is typically avaitable through libraries. 

World Wide Web (WWW) - Documents and files on the Intemet wlUch are connected 
tiirough hyperlinks to related information. Hyperlinks can connect one site to another. 
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Curricular Resources were coUected by the students and the researcher in support of the 
curriculum in MAP. 

Curricular Resources 

Art Astronomy Biology Chemistry 

Computer 
Technology Foreign 

Languages 

Interdisciplinary Libraries 

ly ••• 

Literature Physicat Science Service Learning 
News/Current 

Events 

Hkrt 

Detroit Institute of Arts 

Fine Arts Picture Archive 

Dallas Museum of Art 

Salvador Dali FTP 

Techno-Impressionist Gatlerv 

Fine Arts Museum of San Francisco 

216 



KAstronomy 

NASA-Chris 

Space Telescope Science Institute 

Lunar and Planetarv Institute 

Bradford Robotic Telescope Site 

Views of the Solar Svstem 

The Galileo Proiect 

The Coraell Theorv Center Gatewav for Educators 

ifBîology 

Human Genome Database 

The Genscope 

Biotogical Sciences 

BioBox Wonder Worid 

LUMEN Histologv Proiect 

The Heart Preview Gallerv 

Molecular Biologv and Biolnformations WWWSampIer 

Frog Dissection 

Th Coraell Theorv Center Gatewav for Educators 

AII the Virotogv on the WWW - Amv 

Big Virologv Picture Big - Amy 

World Wide Server for Virologv - Amy 
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Cetls Alive! - Amy 

SeaWorld - Chris 

Chemistry 

The Atchemists Den 

Chemistrv Resources for Teachers 

Molecule ArctUve 

Nan Worid 

Periodic Table 

Web-EIements 

ChemPuter 

The Coraelt Theorv̂  Center Gatewav for Educators 

Computer Technology 

Computer Science Resources 

Notable Women of Math and Computing 

National Council for Educational Technologv 

Hlnterdisciplinary 

Career Exploration 

Healthv School Environment 
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Homelessness 

Youth Violence and Toterance 

The Beast Within 

Jurassic Park 

Star Trek 

Black to the Future On-Iine - Elaine 

Stamp on Black Historv - Elaine 

Career Exploration Links - Don 

JobSmart, Guides for Specific Careers - Don 

Career Resource Center. Universitv of Manitoba -Don 

Infoseek. CoIIeges and Universities - Don 

Yahoo Recreation and Travel - Shea 

LvcosTravel - Shea 

The Arizona Guide - Shea 

Tech Corps - Ctuis 

Working Smarter- Learaer Centered Learaing - Ctuis 

iterature 

Complete Works of Shakespeare 

Authors 

Contemporarv Fiction 

English Language Poetrv 

The English Server 

Interaet Book Information Center (IBIC) 
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Proiect Gutenherg - Electronic texts. 

c::^'') 

^Physical Science 

Conversion of Units 

Periodic Table 

ChemPuter 

NASA-Jay 

TERC Homepage -Hands on Math and Science Learaing 

The Coraelt Theorv Center Gatewav for Educators 

UmonTools - Jay 

The Ladder Man - Jay 

Scientific Cutting Tools - Jav 

Service Learning 

Service Learaing Resources on the Interaet 

Service Learaing Discussion List Archive 

Other Services Learaing Resources 

Political speeches regarding service - Chris 
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^ y g g 

News and Current Events 

CNN 

The New York Times 

The Washington Post 

USA Todav 

Create Your Own Newspaper 

HLibraries 

The Librarv List 

On-Iine Librarv Catatogs 

Vatican Librarv 

CERN's WWW Virttial Librarv 

National Librarv of Australia 

WWW Subiect Tree 
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There were four units of study. This is a sample of Week #L 

Week#l 

Electronic Communication 

Objectives 

By participating in ttUs acfivity, you wilt have the opportxmity to: 

1. Surf the 'net (a. verv small wave)! 

2. Send and receive electronic mail. 

3. Subscríbe to and participate in a listserv. 

4. Participate in a newsgroup discussion. 

Please access each topic by clicking on the objectives for this lesson. 

Introduction to the Internet 

The Intemet is the "network of networks". Like the "Information Superhighway" you 
hear so much about, thousands of autonomous networks of many types and sizes 
converge to create a this communication system. In fact, it is estimated that one new 
network joins the Interaet every 10 minutes. 

To conununicate with each other, these networks use a common set of protocots-
Transmission Controt Protocol/Intemet Protocot (TCP/IP).That's why a Mac, IBM or 
Unix network can conununicate without problem. 

The thousands of networks which make up the Interaet provide an abundance of 
information for those who know how to access that information. Access and retrieval 
comes tlu-ough the use of tools. The tools and their ftmctions are listed below: 
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Tool 

E-Mail 

Newsgroups 

IRC (Intemet Relay Chat) 

FTP (File Transfer Protocol 

Listserv 

Telnet 

Web Browser 

Task 

Send and receive mail 

Search and read discussion topics 

Chat live across the Interaet 

Retrieve files from the Interaet 

Receive and contribute to subject-oriented topics 

Act as a terminal on a remote computer 

Navigate the Worid Wide Web (WWW) 

Really, using the Interaet is alt about communicating with people, using computers. and 
with computers themselves, in an effort send and retrieve information. Conununication is 
facilitated by the described tools in the foltowing ways (Ellsworth, 1994): 

Tool 

E-mail, IRC (chat) 

E-mail, Listservs, Newsgroups 

Tehiet, FTP, Gopher, WWW 

Gopher, WWW 

E-maiI. Listserv, Newsgroups, and IRC 

Communication 

Person-to-person 

Person-to-many people 

Person-to-computer 

Person-to-many computers 

Many people-to-many people 

LefsSurftheNet 

Before we leam more about each tool, tet's take a short trip out on the Interaet (actually. 
we are already there...www.wtamu.edu is on the Intemet). Click on the blue, hyperlinked 
text to vistt the site. Remember, click on the "back" button to come back to this page, or 
reopen the site by typing in the URL. 

For job-related information: The Home of Service-Learaing on the Wortd-Wide Web 

Forfun: The Interaet Pizza Server 

Now that you have had a chance to surf...let's practice using some of the Intemet tools! 
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Return to the top ofthe page. 

Electronic Mail 

/Vny message sent over a network, whether it is from room 102 toI03 in the same 
building or from room 102 to the White House qualifies as electronic mail. Just like you 
must have a complete name and address to send mail using our postal system. \ou must 
appropriately address etectronic mail. Leaving off any part of the address \\\\\ result in 
"b )unced mail". In other words you send the message and it returas from the post office 
(WTAMU) marked as "undeliverabte". 

A WTAMU address is made up of your login (left of the @ sign) and the WTAMU 
Intemet address on the right. So addressing a piece of e-mail: 

Imckinzie@ wtmail. wtamu. edu 

would end up in my e-mail account at the WTAMU mail server. 

Now. if you are sending e-mail to someone on another server on the Intemet. you will 
need their login and the Interaet address of their account. For example. TENET addresses 
look like tlUs: 

Imckinz@tenet.edu (that's my TENET account). 

Other mait domain names are: 

EDU Educational sites in the U.S. 

COM Conunercial sites in the U.S. 

GOV U.S. Government sites 

NET Network administrative organizations 

MIL U.S. Militar> sites 

ORG U.S. Organizafions that don't fit into other categories 
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ow that we know something about e-mail lets send some! 

IIIIHMtlKV TJflilWtithliSSât ritrtfi iî áiJSni -:-. 

We will be sending e-mail to classmates, an information retrieval system, and (if you 
choose) some famous people. AII of the needed e-mail addresses are listed below. 
Proceed by doing the following: 

1. Click on the envelope in the bottom right had corner of the Netscape Page. 

2. Click on the "To Mail:" button in the button bar. 

3. Type in the e-mail address of the recipient and the subject of your message. 

4. Compose the body in the message box. 

5. Click on the "Send Mair' button in the button bar. 

Here are the e-mail addresses of class participants. Please send a message to at least one 
of them (or all of them), because we all need the practice. AIso send one to me telling 
about something you have leamed so far! 

shea@wtmail. wtamu.edu 

elaine@wtmail.wtamu.edu 

jay@wtmail.wtamu.edu 

don@wtmail.wtamu.edu 

mike@wtmail.wtamu.edu 

amy @ wtmail. wtamu.edu 

grace@wtmail.wtamu.edu 

ctu-is@tenet.edu 

Imckinzie@wtmail.wtamu.edu 

AskERIC is an Interaet-based question-answering service specifically for teachers and 
administrators. Anyone invotved wittiK-12 educafion can send an e-mait message with a 
question to AskERIC and expect an answer within 48 hours. Thinking about your 
research focus, send a question to: 

askeric@ericir. syr.edu 

Let us know what you find out!!! 
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And, just for ftm 

Some famous e-mail addresses..give them a try if you woutd tike. 

Beavis - beavis@mtv.com 

Tom Brokaw - nightly@nbc.com 

Noam Chomsky - ctunosky@athena.mit.edu 

Tom Clancy - tomcIancy@aol.com 

Jed Ctampett -jedcIampet@aoI.com 

Santa Claus - santa@north.poIe.org 

Bitl Ctinton - president@whitehouse.gov 

Cluistopher Dodd - sendodd@dodd.senate.gov 

Roger Ebert - 73136.3232@compuserve.com 

Bill Gates - biIlg@microsoft.com 

Newt Gingrich - georgia6@hr.house.gov 

AI Gore - vice.president@whitehouse.gov 

Jotm Grisham - 71035.1742@compuserve.com 

BiIIy Idol - idoI@weII.sf ca.us 

Ted Kennedy - ccasey^tu-.house.gov 

Rush Limbaugh - 70277.2502@compuserve.com 

Ross Perot - 7151 l.460@compuserve.com 

Paula Poundstone - pauIa@mojones.com 

Robert Stack - 70243.3205@compuserve.com 

eturn to the top ofthe page. 
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Listservs 

Knowing how to efficiently use e-mail can also altow us to participate in a listserv'. 

A listserv is an automatic discussion service. In ttUs capacity, it provides a perfect forum 
for users with like interests. Listserv stands for list server, and the discussion groups on 
the servers are commonly referred to as lists. Subscribers may send mail to this special 
program which wilt automatically be distributed by the server to each person on the list. 
Obviously, one uses their e-mait account to conununicate with tistserv and send mail to a 
list. 

Don't forget: 

The Listserv is a server (computer) 

and 

the list is the discussion group that "lives" on the server. 

TlUs is important because they each have an address. 

To subscribe to a listserv you wilt need to know the listserv's address. This is easy 
because all listserv addresses begin with: 

tistserv@, Iistproc@, or majordomo@ 

You will also need to know the name of the "tist" or discussion group you will join. We 
are going to join "service-Ieaming". 

Service leaming is a discussion group that deals with, you guessed it, ser\'ice learaing. 
The subscribers are those teachers, students. parents, etc. interested in the topic. I thought 
that would be a great place to start. If you don't like it later, >ou may unsubscribe. 

o subscribe, please do the following: 

^^)^.L^íik': - '• • 

1. CUck on the envelope in the bottom right had corner of the Netscape Page. 

2. Click on the "To Mail:" button in the button bar. 

3. Type in the listserv address: tistproc@csfcolorado.edu 

4. Leave the subject line blank 

5. In the body of the message type: sub service-Iearaing Your firstname Your 
lastname 
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6. CUck on the "Send Mail" button in the button bar. 

You should now b>egm to get mail from the list. You w ill atso be abte to respond to the 
tist. 

You may want to join other lists. We will later explore \va> s to subscribe to other lists. 

Return to the top ofthe page. 

Newsgroups 

Like a listserv, a newsgroup is a \va> to share topical information. They are like public 
bultetin b )ards. The uvo types of information gained ttirough this resource are: 

1. News- information from many sources whose main purpose is to mform. TlUs 
information is provided for users to read. AIso included in the Xews are sections with 
tesson plans and other information to used by educators. 

2. Conferences - information whose purpose is to provide opportunities for interaction by 
users. TtUs calls for the user to post information or comments or enter into discussions 
among other users. 

To l>e able to participate in a newsgroup, your must use a news reader. I ha\ e set up a line 
on the orientation bar to the Netscape News Reader. You ma> also go under the Window 
Menu and choose "Netscape News". Though there are literally thousands of newsgroups. 
we are only going to subscribe to the 

wtamu.research.caprock 

newsgroup to provide a discussion fomm for our class. 

o join the discussion: 

BBSS^SiSS^^îl^s^-^: :< 

1. Click on the "Newsgroup Icon" in >'our orientation bar, bringing up the Xetscape 
Newsreader. 

2. Double Click on the newsgroup: wtamu.research.caprock in the left column. 

3. Double Click on " W'eek ^ 1" in the right column. 

4. Read the discussion starter. 
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5. Ctick the "Re: News" button in the button bar, bringing up a response box that 
looks like the e-mail box. 

6. Type a response 

7. Click on "Send Mail" to send your response. 

I look forward to reading your responses! 

Return to the top ofthe page. 

229 



A sample study lesson ptan created by Amy at Mesa. 

Amy's Corner 

Favorite Links 

Amy has changed her interest to bacteria and vimses! Checkout the pictures at these 
sites! 

AIl the virology on the www -
http://www/Tulane.edu/~dmsander/garrvfavweb 12.html#param 

Big Virotogy Picture Big -
http://www.Tulane.edu/~dmsander/Big Virologv/BVRNApara.html 

World Wide Web Server for Virology -http://www.bockIabs.wisc.eduywelcome.html 

Celts Alive - http://comet.chv.va.us/quiII/ 

^^ Great Idea - Capturing Images from the Web 
Have you been wondering how you could use one computer in your classroom? Since 
Amy has the opportunity to use hers, check out what she has found hetpful in her 
classroom! Here is what Amy reported on March 19, 1997. 

"For the last two hours I have been working on a way to get the info from the interaet to 
the kids. With one computer linked, it is hard to use the interaet in the classroom. 

I wanted the kids to see actual microscope images of protists. I knew the intemet would 
have many. So, I hooked the computer to the TV with a converter box from the library. 
Then I hooked up the VCR to the TV, and searched for the images. AS I found good 
pictures to show my classes, I tUt the record button on the VCR. I now have the interaet 
resources to use for ctass..and I am not at the mercy of stubbora serves and slow 
transfers. I can fast forward or rewind! And everything has been previewed...so no 
siuprises!" 

« = You may return to Main 
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Lesson Plan 

Iruses on the Internet 

Goal 

My goal is to familiarize students with different t>pes of viruses and how they are 
stmctured. The students witl also find information on one \'iral disease. (i.e. symptoms. 
how it spreads, what organisms it infects and how medicine fíghts ttUs disease.) The 
students will utilize a different research method - the> intemet. In doing so, they wilt 
discover sites that are virus related and choose a rele\'ant site to gather information. 

The activities are designed for my honors biology students. The students should work 
from a guide I designed which begins as a scavenger hunt st>le acti\ity. Then. each 
student will be directed to specific sites to fmd information. Finalt>, they will need to 
search the web on their own to gather the remaining information in the fmal acti\ it>. 

The foUowing is the actual acti\ ities the students wilt complete. 

Student Activity 

VIRUSES ON THE INTERNET 

Hunt for answers! 

A. Go to this site: 

http://www.bockIabs.wisc.edu\velcome.html (Worid Wide Web Ser\er for Virology ) 

LateBreakmgNews!!!!! The ebola virus OUTBREAK! April 18.1996 

Find the answers to these questions: 

t. Where did the Philippines monkey breeder Ii\ e? 

2. What did an electron microscope uncover about the monkey's diseases? 

3. Did the Center for Disease Contt-ol and Prevention in Atlanta agree? 

4. WTiat best selling novel deals with this topic? 
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B. Go Back To : 

Search Lycos 

http://comet.chv.va.us/quilt/ ( Celts Ative!) 

Living Cetls on the interaet. Are the cells realty ALIVE??? 

Bacteria divide and 

multiply 1...2...4...8...16...32...64...128 

Answer the foltowing questions from the interaet site you visit: 

5. Why isn't the earth covered with bacteria? 

6. What must the culture medium have for bacteria to grow? 

C. Go to the LYCOS search engine. 

Determine a search query to use to find virology (vims) pictures. 

You witl get a long list of possibilities. (Hint: The Garry Lab has 

good info) 

Fmd tiie "Big VUology Picttu-e Book" 

Find information on ttu"ee vimses (inctuding one ptant vims) 

7. What is the stmcture of each vims? (click on the picture and print) 

8. Telt me if each vims uses DNA or RNA. 

1. 

2. 

3. 

D. Now, search the web and find information on one \ iral disease. 
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