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ABSTRACT
NEW ROLES AND ROUTINES FOR ELEMENTARY TEACHERS AND
STUDENTS: A STAFF DEVELOPMENT PROJECT USING COMPUTERS TO
TEACH THE REVISION OF WRITING
By

Glenn Lawrence DeVoogd

Traditional teacher and student roles and routines for constructing and
revising knowledge have persisted in the classroom since the rise in popularity
of the common school in the middle 1800s. Technology has dramatically
changed much of our society outside of education. The arrival of the
computers in schools offers opportunities to reform education as well. This
study, drawing on ethnographic theory and method, examines some of the
ways four elementary classrooms changed in a staff development project where
computers were relatively new. Over the course of the study, teachers and the
staff developer co-constructed several methods for using the computer that
were fundamentally different from traditional classroom roles and procedures.
Students began to take a more active role constructing and revising knowledge
in the context of pairs and small groups. Whereas traditional sources of
knowledge in the classroom included the teacher and the textbook, in these
classrooms student experts, personal knowledge, student voice, and other
sources were common. The use of technology offered a different context and
medium that changed the participant structure of the classroom. These

participant structures can accommodate students of increasingly diverse styles



of leaming and cultures. | include principles for using technology that make it
an excellent tool for revising writing. | finish by posing two future scenarios of
what schools could look like as they use technology in the schools. Future
studies might spend more energy to document long-term outcomes of
classrooms where the character of interaction and participant structures has

changed as a result of the use of computer and a vision of student

empowerment.
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CHAPTER 1: TO REFORM OR TO REFLECT...

An Overview of the Study

Educational reformers note that with few exceptions, schools have not
changed much over the past century. Traditionally, teachers and textbooks
héve formed the primary sources of knowledge for education. The principal
activity in schools centers around the telling and accrual of knowledge that is
considered unchanging and appropriate for all students. Much of the computer
software reflects those traditional school-type activities.

Many with different educational philosophies have sought to use the
computer as a tool to benefit student's learning. In some schools, teachers with
constructivist views of leaming helped students learn to program computers
using LOGO to construct and revise microworids. Other teachers used the
computer as a tutor or to manage student learning for them. Many competing
software developers designed attractive programs for use in the schools.
Teachers were inundated with choices about different software to use, but in
fact teachers are not sure what software to use or how to use it in the
classroom.

The school districts in this study decided to use technology to help
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students use the computer as a tool to construct and manage ideas in school.
it was their goal to empower students to control the computer instead of merely
responding to the computer prompts. Students could access information from
the growing sources of knowledge and then revise the information according to
their needs.

As a teacher who was interested in writing instruction and in particular
student revision of writing, | saw the potential for using the computer as a tool
for revising writing. | also realized that revision of ideas was a much larger
concept related to revision of writing. Certainly, those who found it easy to
revise their ideas about any topic would also find it easy to revise their writing.
Revision of writing, when it takes place at the idea level beyond superficial
changes in text, involves the revision of ideas. In this text, | think of the ability
to revise knowledge in general to be an important part of revising writing and
sometimes the two terms are used interchangeably.

| saw the potential for revising writing with the computer, but many
obstacles still existed. Studies of writing revision have discovered that it is rare
for students to revise in schools. Others who study computers note that the
existence of the computer does not impact the schools. It is, rather, the
teachers and the context in which the computer is used that allows computer
use to act as a change agent. As | studied these goals and the general
directions computer use was taking in the schools, | became intrigued by the

tremendous amount of work it would take to transform classrooms to use the
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computer as an instrument for revision of knowledge in general and the revision
in writing in particular. Although there is potential for computer to be used to
reform education, there exists the likelihood that in many classrooms the use of
the computer will merely reflect traditional practices of schooling.

| So many questions remained. How could the computer be used as a
tool for constructing and revising knowledge? How can we educate teachers
about these practices? After teachers and staff developers learn to use the
computers to revise knowledge, what will the classroom look like?

To answer these questions, | worked in two first-grade and two fourth-
grade classrooms in two distinct educational settings. In those classes, |
worked with teachers as a staff developer and co-teacher to enact a curriculum
revising knowledge using the computer as a tool. These settings as well as the
methodology of the study are described in Chapter 2. An overview of the site
including characteristics of teachers and students is located on Table 4.

This study describes the use of technology in the classroom over the
course of 10 months. Our first task was to think about principles of study using
the computer consistent with emerging curriculum guidelines on technology and
other curricular areas (see appendices A and B). What | found was that over
the course of the study, as the teachers and | changed the routines and
procedures of the classroom to explore the uses of the computers, the roles of
the students and the teachers began to change.

Different methods were used to teach revision in the classroom. One of
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the most common methods was to encourage students to revise a content area
passage written by the teacher. The processes teachers employ to revise
writing at the keyboard and on paper away from the keyboard are described.
Chapter 3, which describes the new routines and procedures that teachers and
| developed as co-workers, is a significant part of the study for a couple of
reasons. Below, Figure 1 illustrates a semantic map of the major concepts
reported in Chapter 3. New classroom routines and procedures emerged from
discussions with teachers about how to integrate the use of computers in
classroom lessons. Teachers provided opportunities for students to revise in
two different ways: (a) an emphasis on students revising writing on paper and
keyboard, and (b) students editing writing and graphics the teacher had created
as a template. The units the teachers and | planned and | have reported on in

this study are listed around those two broad areas.

Progress llinois One picture Ocean
States  Rouines & Ediu Clocks &
Revising Procedures Earth
. on paper & Teaching Spiders Progressive
nols“ | keyboard with & Bats storles
Technology

Figure 1. New routines and procedures.
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Chapter 3 gives the readers a fuller sense of the context of the
classroom situation where we were attempting to use technology to revise
knowledge. Teachers and staff developers may find this section interesting as
an example to critique in their own search for using the computer as a tool for
constructing and revising knowledge in the classroom. This chapter also
reveals portions of the process that emerged as we pursued these goals. Many
studies describe staff development projects in which the desired outcome was
defined in terms of specific methods that had been proven worthy by
researchers. This project, in contrast, describes endpoints in a journey of
discovering new routines and procedures in which the desired outcome was
defined only in terms of principles such as construction and revision.

Most importantly, this chapter leads to a fuller understanding of how
participants discover new roles themselves as teachers and learners. That
discussion takes place in Chapter 4 on Emerging Participant Structures.
Participant structures refer to relationships students and teachers have with
each other and what their rights and obligations are in the different roles they
play.

In a sense, these changes in routines and procedures provided a
context that enabled all classroom participants to relate to each other in ways
that changed the character and the tone of learning. The computer as a form
of media and staff development acted as catalysts and provided an opportunity

for this important transformation of goals.
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In Chapter 4, this shift of roles in the classroom and an emerging
participant structure that differs from traditional classrooms is examined. As
teachers use the computer in the classroom as a tool for constructing and
revising knowledge the classroom, the participant structures in the classroom
change, resulting in smaller groups, more student talk, and more student control
of the learning process. Group work allows students to regulate their own
information; students become less dependent on the teacher.

The classroom changes in the emerging participant structures are detailed
in three groups (Figure 2). In the first group, the role of the expert computer

person is examined. Expert computer persons take on the roles of secondary

maqtivator

proofreader

elaborator

Scaffold

7 -
Relief for writer Emerging

Technical Secondary
Specialist Authority

structures

Large group
Mini-Hlessons

Figure 2. Emerging participant structures.
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authority, scaffold (help fellow students understand the content of the lesson),
and technical specialist (roles previously reserved for teachers). The partners
in small groups and in pairs take on the roles of proofreader, elaborator,
motivator, and relief for the person who is Writing. Mini-lessons are a tool
teachers use to teach large group students to revise writing, graphics, and
knowledge of technical skills in a whole group setting.

Educational historians and reformers have described how classrooms are
structured to value teacher and textbook knowledge. Students become
increasingly passive as their ideas go unexplored in favor of static school
sanctioned knowledge.

In Chapter 5, the shifting role that revision in writing plays to help include

some of the student's prior knowledge and preferences in the teaching of

Integrating
perspnal knowledge

Personal
Shifting preferences
roles for in the
writing appearance
of writing

Integrating
personal voice

Figure 3. Shifting roles in writing.
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different subject areas is described (Figure 3). The nature of student revisions
using the computer as a tool reveals that students revise in ways that reflect
personal choices. Students revised their writing by integrating their personal
knowiedge with other sources of knowledge. The written product that results
from such an experience can reveal the child's prior knowledge and personal
experiences.

The shift in the role of writing in the classroom became more evident when,
instead of duplicating the teacher's or textbook's schema, students expressed
their personal choices and emotions concerning different topics. The students'’
expression of choice and emotion are less interesting in literacy classes where
student voice is more common. | am more encouraged by the expression of
choice and voice in social studies and science classes where student voice and
choice have not been so common. Students continued to participate in the
revision of knowledge by expressing themselves, revising graphics and text to
suit their personal interests. The role of revision in writing in the classroom can
be more than just another tool to accumulate facts. Chapter 5 provides
examples of ways in which revision of writing with the computer can supply a
context that allows students to participate more in the construction of a more
personal knowiedge.

'l:he common thread that ties all of these chapters together is their focus

on shifting roles and routines in student revision of writing (Figure 4). As

teachers and | established new classroom routines and procedures, a



9
participant structure began to emerge that was fundamentally different from the

type of teaching and learning that had taken place in the classroom previously.
The teacher and students related to each other differently. The role of writing
became a role of personal expression. Students integrated their voice and
personal knowledge with content area knowledge. Figure 4 illustrates the
principle shifts in roles and routines in student revision of writing.

It is inappropriate in a study of a few classes to propose that what is

inois One picture Ocean

New
Routines & Clocks &
Procedures Y Earth
Teaching Progressive
with & Bats stories
Technology
Integrating
ynal knowledge
Shifting Roles and Personal
proofreader Routi in Changing pref
Revision of Writing student ||—in the
writing appearance
gsrT::)'s & Pairs of writing

Scaffold
Integrating

Relief for writer "
voice

Large group
MiniHessons

Specialist Auu-.m[ty'

Figure 4. Shifting roles and routines in student revision of writing.
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described in those classrooms can be generalized across contexts to all
classrooms. Instead, this study provides examples of shifting roles and routines
in the revision of student writing that may appear interesting to researchers and
practitioners. The study provides a rough view of means by which teachers
provided a more engaged personal experience for students revising their writing
with technology.

The rest of Chapter 1 explores in detail some of the ideas researchers
have expressed in the areas of writing revision and the direction of the use of
technology in the classroom. It also briefly explores traditional concepts of
knowledge with an eye towards looking at writing using the computer in a
different way. Questions and ideas as to how to pursue these different ideas in
the classroom form the basis for the research questions at the end of the
chapter.

Whose Information?
ite Instruction as a Set of Power Relationships

Traditional classrooms in the past and now are places where students
have leamed from the teacher and the classroom textbooks. Students listen to
lectures that teachers give in the classroom and read the book for other
information. These two sources have formed the primary basis of content
students were compelled to use.

The physical structure of the classroom has been shaped to reflect the

importance of teacher and textbook knowledge. Classrooms have been shaped
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with desks separated and facing the front to minimize student conversation and
maximize attention to the teacher (Cuban, 1984) and to books. Teachers have
felt it necessary to structure the classroom so that students can gain the most
advantage of the information available. That information was received in books
and from the teacher. Children reading books and listening to the teacher
lecture have long been recognized as getting an excellent education. The
students' purpose was to soak up as much information as possible from the
teacher and the text. However, this type of education has been referred to by
reformers as dull and passive (Cohen 1988; Freire, 1970; Goodlad, 1984). In
John Goodlad's (1984) book entitied A Place Called School, researchers saw
students passively listening, reading textbooks, completing assignments, and
rarely initiating anything despite stated school goals that stressed curiosity and
involvement.

Other researchers similarly report that telling and accruing information
dominates the classroom (Cohen, 1988; McDiarmid, Ball, & Anderson, 1989).
This traditional approach incorrectly views the concept of "knowledge" as
something that is static and unchanging. By treating knowledge as a static,
unchanging entity, teachers are really misrepresenting its true character.
Knowledge is actually revisionary and pluralistic in nature (Schwab, 1978). In
order to give their students a more realistic concept of knowledge, teachers
should acquire a flexible understanding of the subject matter they teach. A

flexible understanding of knowledge means the ability to (a) understand
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relationships within and across disciplines and experiences, (b) do what
specialists in the field do, (c) discover how knowledge in the field is created,
and (d) seek different application for knowledge (McDiarmid, Ball & Anderson
1989). A flexible understanding of knowledge is very difficult to explain to
students in a "telling" style of teaching. To gain a flexible understanding of
knowledge one has to work with the knowledge, create it, and relate it to other
types of knowledge.

Reformers emphasize the need for the treatment of knowledge and truth
as an entity that is not static, but rather flexible (Cohen, 1988; Lampert, 1985;
McDiarmid, Ball, & Anderson, 1989; Roehler, 1989; Schwab, 1978). The most
fundamental commonly accepted evidence of teaching is that of the telling and
accrual of knowledge (Ball, McDiarmid, & Anderson, 1989). A typical
student/teacher exchange consists of the teacher telling and the text informing
the students of some kind of content. The students are then tested to see if
they listened to the teacher and understood the text. In these instances,
knowledge is strictly controlled by the teacher and the text she used. This
concept of the job teachers perform is deeply embedded in thoughts and
actions of both teachers and the community.

This relationship of teacher and textbook monopoly over knowledge and
power in schools has persisted throughout this century. For example, Cuban
(1984) discusses how stable teacher-centered practices were in his book

detailing the stability of classroom practice from 1890 to 1980. He described a
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the classes the textbook and teacher were the primary sources of information.
Typical dialogues between teacher and student consistently followed a similar
pattern: teacher question, student answer, and teacher evaluation (Cazden,
1985; Mehan, 1988). Although Cuban finds that for short. periods of time
educational movements shifted educational practices away from teacher-
centered instruction, his conclusion is that there has been no significant change
in teaching practice this century. In other words, the measure of the students'
goodness is the amount of facts they know, even though standardized tests are
criticized for only being able to demonstrate what a student knows and not how
he/she knows it.

Controlling knowledge in a school is also a way of mediating the
relationship of power by the teacher over the student. For some educators,
the purpose of schooling is to teach a particular collection of knowledge, as
claimed in Hirsch's (1987) book Cultural Literacy (1987) and Bloom's (1986)
book The Closing of the American Mind. Many times these particular
compilations of knowledge imply value systems that are not shared by all
cultural groups. These sets of knowledge are culture-bound and particular
cultural groups have an advantage in schools where the content of the
knowledge the parents teach matches that of the school (Heath, 1983).

Since norms and procedures of teaching and leaming are almost always

strictly regulated by the teacher, the cultural knowledge taught by the teacher
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does not always fit the student of a minority culture. In other words, the
method of leamning in certain school practices is not congruent with the method
of learning in the home environment (Delgado-Gaitan, 1987 for Mexican-
Americans; Heath, 1983, for rural European-Americans and African-Americans;
Phillips, 1972, for Native Americans). These proponents of cultural congruence
between classrooms and the community claim that students can best succeed
in mainstream society when they feel comfortable in their classrooms. This
comfort is created when classrooms are congruent with community from which
the students come (Singer, 1988).

If educators insist students learn only using certain traditional classroom
norms and knowledge that conflict with knowledge and norms of learning from
the home environment, the child may become more easily disenchanted with
school. Students may not develop in knowledge or social norms that are
important for growth in their own community. In the short term, the resuit may
be that students experience limited growth and affection for school. In the long
term, for a society that depends on lifelong learming, the results may be more
profound.

Of course this does not not imply that all knowledge or norms at school
should become congruent with home knowledge (Zeuli & Floden, 1987). The
home community can consists of ideas and norms teachers do not want to
promote. However, it is important that the child feel welcome include ideas and

norms from his/her home for discussion at school.
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In schools, so often we, as teachers, demand students accept our
version of the truth or we impose a textbook version of the truth to the
exclusion of the child's personal knowledge and personal voice, and to the
exclusion of other voices that are not mainstream enough to qualify for inclusion
into textbooks. We have wanted children to accept the power the printed word
has over them (Scollon, 1988). Children often get the impression that what is
written in the textbook is more authoritative and relevant than that which they
have heard spoken by their friends or relatives. Because of the authoritative
style in which we present and test students on textbook and teacher
knowledge, the sanctioned school knowledge has supremacy over student
knowledge.

In schools we expect students to accept a position of submission in
respect to content and style of learning in classrooms, but this forced
relationship does not have to exist. Constructivists have a vision of schooling
where inspired students use personal knowledge in the classroom and express
their voice as an equal scholar in the classroom (Cognition and Technology
Group at Vanderbilt, 1992; Dwyer, Ringstaff, & Sandholtz, 1991; Newman,1990;
Papert, 1993). They claim that teachers should not just transmit information
that students receive. These theorists emphasize student construction and
coordination of effective problem representations (Daiute, 1985). Students
need repeated opportunities to engage in in-depth exploration, assessment, and

revision of their ideas over extended periods of time.
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With constructive approaches, students who engage in generative rather
than passive leaming activities recall that information more readily because the
information is created and used. In contrast, teachers who simply transmit
knowledge to students will find that their ideas are inert and not as easily
recalled. In a classroom where construction is important, information from
various sources are constructed as they integrate with student voice and
personal student knowledge.

In search for this vision of schooling, three issues are central. First,
when teacher and textbook information are used to the exclusion of student
knowledge, a richness of knowledge that reflects personal knowledge and
diversity that otherwise would not be present is missed. This point is the
important aspect of multicultural education that was discussed above.

Second, duplicating teacher and textbook knowledge is a passive
process that only teaches students to be docile and obedient to authority. As a
method of leaming, this passive process trains our young people to be
dependent learners who need the direction of the teacher to progress. This
type of thinking keeps students from constructing personal divergent thoughts
that are important to a liberal education.

Passive leaming is also unexciting (Goodlad, 1984) and does not provide
the sense of personal freedom and creativity that is vital to foster a feeling of
ownership with the learmer. That sense of ownership involves the learner to

give them the critical element of motivation necessary to learn complex
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strategic processes (Paris & Oka, 1986). When students are active leamners
and leamn skills when they need those very skills to complete the task, they are
motivated. But first, students must gain the will to do the skill.

Third, when students accept teacher and textbook knowledge they often
merely duplicate the teacher's schema while holding onto their own schema.
Some call this duplication of the teacher's schema as replication, as opposed to
an integration of personal and school knowledge, called restructuring (Roehler,
1989). Students accommodate the school schemas to help them survive the
educational rites of passage and then revert back to their own schemas when
they leave school. Knowledge in a child's life becomes unnecessarily
compartmentalized and students find it difficult to access their prior knowledge
dependent upon the context they are in. School knowledge is used at school,
church knowledge at church; knowledge about friends with friends; practical
knowledge is used in other places. School knowledge does not become
integrated into personal experience coming from other contexts. Hence,
copying school schemas leads to only temporary and not truly educative
experiences.

Contemporary educational reformers believe that students should not
passively accept information from the teachers and textbooks. Instead they
should constantly monitor that information against their own existing knowledge
and integrate the synthesis of those two into their own schemas (Gamer, 1988).

Some reformers look for teachers to provide adventuresome teaching (Cohen,
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1988) or perhaps adventuresome learning that allows for students to initiate
projects, drawing on many sources and constructing new information from what
students and their classmates experience (Gardner, 1993; Harste, 1993,
Smagorinsky, 1993). As students and teachers learn to use the computer to
construct knowledge this way they provide avenues for educational reform
(Papert, 1993).

The next sections describe specific concepts of revision that are
particularly well suited for work on computers in the classroom. These sections
expand in practical ways on the concepts of constructivism discussed above.

Constructing and Revising Knowledge
Empowerment Through Revision of Knowledge

Revising knowledge is one of the foundational concepts for lifelong
growth and leaming. Revision in writing instruction has been somewhat of a
struggle for teachers. In a review of research on revision in written
composition, Scardamalia and Bereiter (1986) cited many studies that found
small proofreading changes, but few changes at the idea or paragraph level.
Similar conclusions were found when students used the computer (Murray,
1986; Owston, 1992; Reilly, 1992). In fact in some cases the computer was
used to type in final drafts of papers with no editing similar to using a typewriter
(Murray, 1986). This paucity of revision has been a source of frustration for
many teachers who hoped the ease of changing and moving text would

persuade their students to revise.
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in the content areas revision or reconceptualization is vital so that
students do not merely replicate the teachers knowledge for the sake of
evaluation but rather restructure their own understandings to reconceptualize or
include the new information presented. Using the conceptual change model of
teaching science, students are asked to expose their conceptions which are
occasionally misconceptions about science. Success or failure of the learning
is dependent upon the teacher's ability to persuade students to revise their
incorrect understandings of these concepts (Anderson & Smith, 1987; Roth,
1989).

CCOo i iversity of Personal Knowled

Another part of revision concerns the diversity of perspectives that
people have. This diversity is expressed by (a) the differences in background
experience, (b) our thoughts and options expressed as "voice," and (c) linguistic
differences.

More recently, educators have come to recognize the importance of the
prior knowledge the student and the classroom community bring to the learning
situation. In A Nation of Readers (Anderson, Heibert, Scott, & Wilkinson, 1985)
the authors argue the point that reading is a constructive process requiring prior
knowledge. No text is completely explicit but requires readers to draw on what
they know. Prior knowledge of any topic has a profound effect on how people
interpret information they are given (Anderson, 1977). Science educators

discovered that when students' understandings of the world conflicted with the
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information presented in class, the student would learn the information briefly
for purposes of surviving in school and then would revert to a more personal
understanding that the student started with (Anderson & Smith, 1987). Science
educators propose that teachers start with exploring the students' prior
knowledge. In language instruction and the literature conceming literacy
development, researchers also concern themselves with the role of prior
experiences, linguistic experience, and knowledge of social norms in students
(Au & Kawakami, 1986; Wixson, & Peters 1984; Wilson, & Anderson, 1986;
Heath, 1983; Smith, 1983). These researchers described school settings where
the students' prior knowledge about the use of language differed with teacher's
ideas about appropriate language and caused a conflict in the classroom.

The fact that we construct and revise knowledge in social groups
accounts for the fact that different groups have different perspectives, according
to McCarthey & Raphael (in press). Part of prior knowledge comes from the
cultural group in which students learned language. Instead of building on the
strengths of students with language differences, the teachers treated the
students’ prior knowledge as a deficit. In order to accommodate this diversity
and make a personal meaningful connection with students, educators have to
do a better job building on the literacy that students bring to school (Auerbach,
1989). Just because computers make revision less complicated does not mean
that teachers will teach revision. What is needed is a pedagogy in which

revision is taught and valued in authentic writing situations.
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Student voice and self-expression are concepts that allow the student to
maintain a sense of identity and uniqueness while they are learning specific
content. The student voice affords students a sense that they can connect
school content with their goals and purposes in life. Dewey (1938) emphasized
the role of individual knowledge and experience. Most knowledge in schools is
imposed from outside the experience of students in a static, matter of fact way.
What Dewey calls the "traditional approach" does not invite the student to
challenge, edit, or modify information presented.

In this section, some of the reasons why it is important to revise
knowledge in the schools instead of simply asking students to accumulate facts
were discussed. Different computer programs and the teacher's use of the
programs, in part, can determine whether students revise knowledge or simply
leamn to duplicate school-sanctioned knowledge. The next section provide an
overview of the uses and lack of use of technology in the classroom.

Reform and Technology

Technology now permeates every segment of our society. From grocery
stores to auto shops to the music studio, technology has changed the way we
live. Yet schools have not changed. In fact, schools have been perhaps the
last profession that teaches literacy that is not computer literate (Papert, 1993).
According to Power On (U.S. Congress, Office of Technological Assessment,
1988) a government study, despite the presence of computers in 98% of the

schools in the United States, only half of the nation's teachers report having
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ever used computers. The number of teachers who use computers regularly is
much less. The study reported that computers are hardly ever used for
subjects such as reading, math, or science (also Glenn & Carrier, 1989), but
are used almost exclusively for learning about computers themselves.

Unlike many machines, the computer does not make our life more
comfortable, transport us, do any physical labor, or prepare our food. The
computer is a machine that allows people to record, store, communicate,
display, and manipulate thoughts and ideas. The computer allows teachers and
students to use personal knowledge and add it to school knowledge. One
would think that in schools, where the life-blood of activity centers around
thoughts and ideas, there would be quite a bit of interest and use of computers.
And yet this is not the case. In the next few sections | discuss some of the
reasons why computers have not been used or integrated into the regular
curriculum.

Problems Integrating Technology into Education
Lack of Access or Understanding?

It is hard to get a good sense of how many computers are available in
classrooms because the numbers are changing as schools buy computers or as
computers rapidly fall into disuse. By most reports, only a few computers are
seen in classrooms (Yeaman, 1993). By 1988, 98% of the schools had at
least a couple of computers, and overall the ratio of children to computers was

18:1. Even if computers were evenly distributed among all schools, which we
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know they are not, the average might be only one computer per class. At the
same time, statistics from the U.S. Department of Commerce, Census Bureau
report that only 52% of all children grades 1-8 and 39% of high school students
use computers. Children of color are reported to use computers at a rate 18%-
23% less than white students in grades 1-8. So we can conclude that there are
computers in practically every school, but only between 39% and 52% of all
students have used computers. Certainly lack of access is a problem, but lack
of use when computers are available appears to be an added problem. Some
reports make the case that aithough there are computers in schools, lack of
teacher training about how to use the computer has kept the computers from
being well used in schools (Brennan, 1991; Bulkeley, 1988; Schiug, 1988;
Yeaman, 1993). This issue of teacher training will be a focal point in this study.
on out the Role of Computers in Education

One of the reasons technology has not made speedy progress has been
that educators have not always been clear about the role computers play in
education. There is a general sense that computers equal to progress and
progress is good. But schools have done little to articulate goals or roles for
the computer in any more detail than that. Many agree with the former
Education Secretary, Lamar Alexander, that "Computers and technology are
intrinsic in the administration's aim to 'reinvent the American school." But
neither he nor researchers admit to haying specific plans to guide the effort to

integrate computers into the curriculum (Kondrake, 1992). In a study of 14
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schools making plans for school restructuring, only seven schools even
mentioned computers in the plan (Ray, 1991). Of those seven, the role of the
computer was mentioned in such vague terms that it was hard to ascertain if
the computer was to have any effect at all. There is no shortage of such a
vague, general sense that more computers equals to more progress. What is
lacking is a more profound exploration of the curriculum and the computer's
place within it. From such a study, specific methods and purposes for
computer and staff development could evolve.
A _Wanderin culum: Programming as Construction

When schools first started purchasing computers, a strong movement
focused efforts on giving the student as much control of the computer as
possible. Some in the educational community feared the computer would
become an electronic workbook or a video game where students would lose
creative control and the machine would take control. At the time, drill and
practice (i.e. math facts) and video game software, in which students only had
limited choices, were popular. Programming activities started competing with
drill-and-practice activities on the computer to get the attention of educators. A
group of constructivists including Semour Papert (1993) delved into a simplified
version of programming called LOGO. Using LOGO students would give the
computer a set of commands to draw with lines. Students had to use
programming language such as REPEAT 4[FORWARD 80 RIGHT 90] to create

a square. With the same intent the computer classes of the secondary school
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focused on Basic programming. By the mid-80s, the most common application
of computers was programming (Mehan, 1985). Of course, the focus on
programming limited the ability of the schools to integrate the use of computers
into the schools (Schiug, 1988).

Programming seemed to be on tangentially related school subjects. The
focus on programming also limited access on the computers to those who knew
programming commands and how to integrate their use with math. Also,
educators equated the entire use of computers with the knowledge of
programming. There was a sense that if you knew how to program, you could
use the machine. Otherwise, you should not bother. Integration of computers
in traditional school subjects was confined to a very limited amount of reading
and certain types of math. Instructions were difficult to follow and inservices
were much less than adequate. Even though programming was common
among teachers who used computers, most teachers opted not to use them at
all (Bulkeley, 1988).

The emphasis on programming, while providing intense use of computers
in the classroom for some, has not been appealing to most educators
throughout most of the 80s. In effect, the fact that computers were used for
programming deferred any kind of changes in education because teachers were
not interested in programming. As a result, computers were only used by a
small group of educators who enjoyed this technical side of computers. The

end effect was to pigeonhole or side line the use of the computer to a small
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group of educators. Others, prompted by the narrow scope of the computer
curriculum, encouraged educators to focus on applications to other parts of the
curriculum and enhancements of instructional practices when thinking about
goals for computer use as opposed to making computer goals a separate
curriculum for itself (Newman, 1990; Kulik & Kulik, 1989).

In contrast to its past technical reputation, fitting somewhere between
aerospace design and air conditioning repair, the computer is capable of
exciting people, like teachers, who are interested in ideas. A number of studies
have been done with computers that indicate that they can be used as tools
that can make the activity and look of classrooms fundamentally different than
we have ever imagined.

Current Options for Computer Use

Of the many different types of educational computer programs available
for the schools today (simulations, drill-and-practice applications, computer
managed instruction, and word processing), word processing provides for the
greatest opportunity for revision of knowiedge because the writer constructs
whole ideas and integrates school and personal knowledge on the computer.
Students also control and manage the learning process which allows them to
be more flexible, creative, and initiating. Although the constructive style is more
evident during writing instruction, there is also a need for students to initiate

and revise leaming in other areas of school work (Anderson, Heibert, Scott, and

Wilkinson, 1985; Wixson & Peters, 1984). Constructive software like word
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processing gives the students opportunities to become self-regulated learners.
The uses of word processing will be an important focus of this study.

Computer managed instruction refers to the type of software in which the
computer asks the student for limited answers, assesses the student's answer
against its criteria for the correct answer, and prescribes a future set of
questions. In this way, the student does not have control of the learning
process. Instead the computer regulates the student's learning process. Drill
and practice are sometimes a part of computer managed instruction but are
more narrowly defined to cover content to be learned as rote. There is a
narrow range of responses possible, fixed by the teacher, and presented to the
student in small steps.

Computer-managed software instruction often breaks down tasks into
atomistic units and offers automated tasks, in which the computer defines
acceptable performance. Michael Apple (1992) points out that these
characteristics of instruction as they are used on the computer allude to the
types of work that do not empower students or teachers to be great ieamers
and eamers in their future. When using this type of software there is little time
for reflection and deliberation. The type of passivity and lack of opportunity to
regulate and manage learning using this type of software reflects a type of
schooling which reproduces a society of low-wage workers (Freire, 1970;
Newman, 1990; Oakes, 1985; Willis, 1977). Unfortunately, this type of software

is very common among ethnic, minority, and low income populations while other
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students use more constructive type software (Borta cited in Mehan, 1985).
Computer-managed software is allowed to regulate and control students’
learning and reflects the type of relationship many low-income parents have
with their employers. Teachers also tend to prefer this type of software
because students do not require the teacher's time to plan or manage (Bahr,
Kenny, & Hannaford, 1993).

Computer managed instruction limits learning for students at the lowest
and least empowering level and the same is true for teachers. In the 1970s
and 1980s one of the largest and most subtle educational reform movements
took place as the publishing industry published teacher-proof curriculums.
Today software from Joostens and IBM (called Edu-quest) has the same effect
on classrooms in the information age. Out of practice and deskilled, the
teacher becomes a technical manager. In an approach described by Eriwanger
and called Individualized Programmed Instruction, students learn by doing
worksheets and taking tests. When the student completes the worksheets and
passes the test he/she can go onto the next higher level after a conference with
the teacher. In interviews with Benny, Eriwanger discovered that although
Benny had been getting most of his math correct, the boy's strategies and
rationale were incorrect and could cause Benny many problems in his future
work in math. This example calls our attention to the need to address the
teachers' professional knowledge base in any reform. Since computer

managed instruction contains the same elements as the teacher-proof
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curriculum of the past, it is unlikely that Benny would fare any better in the
1990s. It appears that the use of computers in the classroom could easily
become a vehicle for continuing the traditional education described earlier.

Student empowerment, as a type of educational reform, occurs in part
when students have the opportunity to revise whole thoughts and regulate their
learning. Another critical element in such a reform movement includes the
ability to revise knowledge to reflect students' different backgrounds,
perspectives, and development.

The next sections explain some ideas about what reform is necessary
and how computers can be a tool to facilitate those reform goals. In particular,
the focus is on the computer as a tool to foster construction of knowledge, to
provide the opportunities for revision and manipulation of ideas, to allow the
student to add voice to writing, to provide for more resources, and to add
graphics to text.

Opportunities to Reform Education with the Use of the Computer
Informa anagemen

Most of the opportunities for reform dealing with the computer pertain to
the computer as a machine to express, communicate, store, and manipulate
ideas. The computer becomes a type of idea manager. Schools deal with
knowledge as a central goal. It is knowledge that educators treasure, and the
computer is a machine that allows learners to create, store and manipulate that

knowledge. Some scholars report that our next period of history will be labelled
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the information age. David Thornburg (1994) has recently declared that the

information age is already passed and that now we are in the communication
age. If either of these are true, computers and technology as a whole will play
an integral role in the society managing that knowledge. Students will think of
information not as something to possess completely since there is much more
information in the worid than any person could possibly learn. Instead people
will think about information as an entity to manage. Students will realize that
information helps them manage their own lives instead of being controlled by
others.
Revision of Knowledge Using Multiple Sources of Data

Now with the advent of use of the modem, CDs, networking, telephones,
and reference software, there is a great deal more potential for information
available to the classroom. The burden of access to a wide variety of
information with technology is greatly simplified. Students can see information
from various perspectives and in different forms. This allows them to evaluate
differences in information from different viewpoints. With easy access to a
greater variety of information, teachers will no longer have to spend great
amounts of time telling and providing information to students, which is presently
the most common activity in classrooms (McDiarmid, Ball, & Anderson, 1989).
Teachers will have more time to be able to teach students about knowledge.
Educational researchers have long sought classrooms where the flexibility and

revisionary qualities of knowledge are considered. Teachers can also spend
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more time guiding the learner to be more strategic in their use of information to
revise their own knowledge.

The real power of accessing more information with the computer lies not
in the ability of the student to memorize more information, but rather to use the
greater fund of information to revise using more personal information. Personal
information is the type that is meaningful to the individual in his or her unique
context. Since there is more information, the student can sort out which
information is most important to him/herseif and create a production that fits
his/her needs. The student may want to consider the audience or purpose for
writing.

e ics

Graphics provide information and context to the document students are
revising. In classrooms pictures can be digitized into the computer with video
cameras, scanners, and graphics libraries. Especially for students who are not
artistically talented, these graphics can add meaning and give a personal touch
to text in a way that was not previously available. Students can scan in
pictures of their family with a text dealing with their family. Pictures of historical
scenes and science experiments can add invaluable information and a
professional look that has never been available to students before.

For students learning English, the context that a picture provides is very
beneficial. The picture helps give away the meaning of the words in the text.

As children look at the picture they can more easily predict what the words on
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the page say. Even for native speakers, pictures with text increase student
recall (Whitmer, 1991).
The Social Context for Revising With Computers

A number of researchers have considered how the use of the computer
facilitates collaboraﬁon between students. Collaboration is when at least two
people contribute information as a team to solve a common problem.
Collaboration is particularly helpful when people are trying to solve complex
problems (Polin, 1991). The mechanical procedures for editing and saving can
be complex for beginning users with computer, and therefore foster
collaboration and coaching. Even more importantly, a collaborator can provide
the dialogue that would empower students to write with perspective and voice.

Certainly collaboration can be practiced in many subjects and many parts
of the school day. However, the computer facilitates collaboration because of
the public display of the monitor (Daiute, 1985). It is more difficult for two
students to work together on pencil and paper because only one of the group
can read the text at one time. Flower and Hayes (1980) found that for students
whose mechanical ability to write was not automatic, there was a great
cognitive burden on the child to just form the letters and spell the words. Since
so many of the child's cognitive capacities were devoted to mechanical tasks, it
was difficult for the child to focus on how he/she was presenting the content.
Students who were unable to juggle those thoughts usually ignored the

rhetorical question. During writing time using the computer, since one student
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is consumed typing in information, the other can read the text and deal with the
rhetorical questions.

One of the obstacles teachers and students face in education is that
often people carry out strategies mentally without explicitly explaining how they
are being strategic. The act of collaboration, i.e., sharing information, forces
students to verbalize their intentions, therefore making invisible strategies public
(Reilly, 1992). In some classes student computer experts emerge to help other
students (Michaels, 1990; Murray, 1986).

These types of collaborations fundamentally change the nature of
schooling. As teachers allow students to share knowledge about language,
computer, and content with each other, they recognize the importance of the
knowledge that rests in all people. Traditional forms of teaching such as
lecture-recitation-seatwork (Ringstaff, Sandholtz, & Dwyer, 1993) in which the
teacher has the answers and student try to access them, appear less attractive.
In collaboration there is a sharing of power and control that empowers the
learners to initiate goals and actively pursue them. These factors are
particularly important considering the needs of individuals with backgrounds
unlike that of the teacher or the majority culture.

Of course none of the reforms mentioned here will be realized by simply
installing technology in the classroom (Reilly, 1992). The presence of the
machinery itself will not affect the routine behavior that students, teachers, and

parents have all become used to over the past 100 years. In fact, technology
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can be a force for deterioration in the schools as well. Mindless repetitive
programs that do nothing more than satisfy a child's interest for action can
substitute for rigorous study. It appears that technology will give educators the
tools to reform education, but will education be reformed? As usual the
greatest potential for reform depends on the teacher, hence the importance of
staff development. In the next sections, | will outline some of the recent
thought about staff development for computers especially when the goals are
revising knowledge.
Leaming to Use the Computer as a Tool for Revision

Many studies emphasize the primary importance of the teacher's role
and the social structure of the classroom on how computers are used in the
classroom (Mehan, 1989; Michaels, 1990; Pisapia, 1992; Reilly, 1992). In and
of itself, the computer makes no impact unless the social structure and the
teacher in the classroom inspire or at least accommodate a change. In a
study of two teachers who had computers in their classroom, Sarah Michaels
(1990) found that teachers used the computer in different ways consistent with
the type of social structure they maintained. In answer to the question, "Do
computers make a difference?" one would have to answer, "No, teachers make
a difference.” Computers in and of themselves do not have an impact on the
classroom. The existence of computers in a classroom is a "dependent
variable" (Michaels, 1990) reliant on teachers and the social structure to form

patterns of use and goals.
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Teachers would normally use the computer differently depending on their
goals and the social structure of their classrooms. Some teachers, in the
Vygotskian tradition, give models of how to use the computer and gradually
give up control of the computer (Keran, 1993). Others report having tried
models and metacognitive guidance (Salomon, 1989). Teachers who try to
integrate their computer time with the writing process need to deliberate a great
deal about how process writing fits together with computer use. These patterns
of use require the teacher to think carefully about goals and progress and how
those fit with computer lessons. Certainly, this is difficult in a world where
teacher time is limited.

In contrast, some teachers have minimal interaction with students who
work on the computer (Murray, 1986). Teachers who use computer-managed
instruction may only need to schedule student access to computers. This is an
attractive option for teachers already Qery busy doing other projects or in need
of individual time to teach students with special needs. Perhaps for this reason,
teachers prefer that students do computer work independent of their regular
classwork (Bahr, Kenny, & Hannaford, 1993). In essence, teachers give up the
option to control curriculum when they choose this method because the
computer-managed instruction software is not always flexible enough to
accommodate differences in curriculum. We see the different goals and
outcomes of classrooms where teachers use computer-managed instruction as

well as those who use the computer for revising knowledge.
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An important decision teachers make concemns the question of student
access to computers. Researchers report that computer use at all is fairly
uncommon (Bahr et. al, 1993; Bulkeley, 1988; Brennan, 1991; Yeaman, 1993).
On the average, Bahr found that the computer was used 15 minutes per day.
How the teacher allows students to access the computer determines how much
and what purposes the computer is used for in the class.

Lack of teacher knowledge about computers often signaled lack of
student success on the computer (Brennan, 1991). In fact teachers
recommended more training (Schlug, 1988). Chamey, Reden, & Kusbit (1990)
report better scores for students when the teacher provided guidance than
when they followed a tutorial or just explored 6n their own. The next section
investigates methods of teacher training that may result in teacher growth
learning to use the computer in the classroom.

Developing Technical and Professional Knowledge

Teacher knowliedge about technology can be divided into technical and
professional knowledge. Technical knowledge is knowledge which can be
reduced to procedural lists are usually done repetitively such as accessing and
saving files. It is necessary that teachers become technically competent on
software and hardware to feel comfortable enough with the computer as a tool
to teach with. Technical knowiedge becomes the teachers' tools that allow
them to make professional decisions.

Professional knowledge is information that allows teachers to make
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decisions about applying the best uses of technology based on the teacher's

knowledge of the unique context of the situation. This unique context consists
of the teacher's own knowledge, the students' knowledge, the curriculum, and
the context (Schwab, 1978). With these four types of knowledge, the teacher
as a professional decides on methods to use with the computer as a tool for
constructing knowledge. As this study will illustrate, the fact that the context
and the curriculum have changed dramatically with the introduction of computer,
influences the teacher’s traditional ideas about how to prepare for teaching. It
is this change in thinking that may be the source of the computer's potential to
reform practice.

Teachers appear to have persistent difficulty integrating the computer as
a tool into classroom instruction. Much of the literature on technology teacher
inservice describes traditional style lecture (Chamey, Reder, & Kusbit, 1990).
In these types of inservices, teachers go to a lab where a room full of
computers is set up in rows and a teacher at the front of the room gives
instructions about how to run different types of software. Most often computers,
setup, and software differ from the computers teachers have in their
classrooms. Since the machines teachers learn on in the lab do not work
exactly the same as others in the classroom, teachers often become frustrated
when they try to use what they learned in their inservice in their own classroom.

Another group of research that merits consideration for this study

examines staff development situated in the classroom. Feiman-Nemser and
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Rosaen (1992) discuss "Guided Learning." Different perspectives range from
Schon's (1987) "reflective practitioner” to Shower's (1985) structured teacher
"coaching." Significant elements of guided leaming include (a) the importance
of the collegial nature of the relationship between teacher and mentor
(Hargreaves & Dawe, 1990) and (b) integrating and practicing the goals of the
teacher education program in authentic settings (Brown, Collins & Duguid,
1989).

Those serving as coaches or guides to teachers attempting to integrate
technology into their practice should share trust, support, and a good sense of
self-worth as a professional. Such norms of collegiality can break teacher
isolationism and create an atmosphere where change and educational reform
are possible (Hargreaves & Dawe, 1990). An important part of collegiality is a
sense of reciprocity where teacher and teacher guide share information that is
indispensable to the success of the reform. Reciprocity not only gives teacher
and guide a sense of professional self-worth, it also ensures that both
participants are investing commitment, taking control, and adding vital
information needed to determine the success of the goal.

Staff development programs are more effective when the activities that
teachers and guides work with are situated in an authentic context (Bernal &
Villarreal, 1990; Brown, Collins, & Duguid, 1989). The more the learning is
distanced from the classroom where the teacher eventually has to use the

practice, the less likely the teacher will implement the activity. Many people
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assume a separation of knowing and doing. They falsely speculate if teachers
know how to use the computer, they can teach and implement the curriculum
using the computer. Brown et. al (1989) point out that knowledge is mostly not
abstract, but situational and dependent on the context. Guides and teachers
can practice authentic activities that are closely related to integrating technology
into the curriculum by observing lessons in the classroom being taught using
technology, co-planning, or co-teaching such lessons.
Goals of this Research

So far this chapter has reviewed traditional and constructivist flexible
concepts of knowledge and how they relate to the use of computers in the
schools in the past and present. A vision of the use of the computer as a tool
for revising knowledge in schools that is empowering has been projected.
Finally, ways to cultivate that professional knowledge among teachers and
students in schools have been discussed.

The focus of this study centers not only on what the computer can do,
but also what happens when teachers, students, and |, as the staff developer,

alle elping studen e uter as a tool fo S

knowledge. This is the principal question of this dissertation.

The teachers and | approached our exploration by agreeing to explore
the use of the computer as a tool for constructing and revising knowledge using
student experts and cooperative learning approaches to develop a sense of

student voice and an awareness for the audience. | hoped that as time passed,
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we could develop a number of teaching techniques that would be helpful for us
as we learned to use the computer as a tool for revising knowledge across the

curriculum. This desire led to the formation of the first two subquestion of the

study. What is the path teachers follow to make this transformation toward
using the computer as a tool for revising knowledge? (b) What methods do

teachers use to help students use the computer to revise knowledge across the
curriculum? These questions are addressed primarily in Chapter 3.

During the course of the study, | noticed the participant structure of the
classroom changed from one that used primarily whole group to one that used
primarily small group instruction. | also noticed that over time, the leaming took
on a different character. To me this was a fascinating and unexpected
evolution that led to the third subquestion addressed in Chapter 4 (c) VWhat

ange e evident in the social structure of the classrooms when computers

are used as a tool for revising knowledge across the curriculum? What
changes in leaming are observed in the different social contexts? Although the

benefits of this style of teaching were unexpected, as we noticed the evolution
in character of the classroom in one classroom in particular, we began to
consider this context as a tool for teaching in the classroom.

The fourth subquestion of the study addressed in Chapter 5 concerns the
actual revisions students made in their writing that reflect their personal choices

as opposed to revisions that reflect conformity to grammar rules or consistency

in style: (d) What are the ways students express their personal knowledge,
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personal voice, and personal preferences as students use the computer as a

tool for revising knowledge across the curriculum? Here | am interested in a
typology of the different types of knowledge that is expressed by students
during the revision process. I'm also interesting in the different contexts in
which that voice is expressed.

The above questions give direction to the content of what is to be
researched. The next chapter should provide the methods that will be used to
investigate these questions. At the end of the chapter, | describe the setting in

which the research took place.
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CHAPTER 2: THE METHODS AND CONTEXTS OF RESEARCH

The primary goal of this description of research methods is to provide the
reader with a sense of how | came to understand the culture of classrooms
where students and teachers constructed and revised knowledge using
technology. In describing my research methods, | draw on thinking from
various ethnographers to describe data collection and analysis. | also add
some of the substance of my analysis during my data collection, analysis, and
presentation for this manuscript.

| start by describing some of the history of the study by pointing out the
shifts and narrowing of focus of the study. In subsequent sections, | relate how
| collected, analyzed, and presented the data of the study. Other conceptual
issues that guided my practice such as preserving the context and complexity
of the evidence and my role as a participant observer follow. The second half
of the chapter consists of a description of the contexts of the study where |
describe the schools, teachers, and students involved in this study.

Research as a Process of Exploration

In contrast to some studies where deductive reasoning leads the

researcher to establish and test a hypothesis, | used a more inductive approach

to research that allowed "what was happening in the classroom" to lead my
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topic of study. This does not mean that | had no area of focus when | started
to gather data. On the contrary, as the four subquestions included in Chapter 1
illustrate, | focused on the area of staff developme<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>