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McGinley, Pearson, Spiro, Copeland, & Tierney

Abstract

This study explores students’ #~.amic use- of various forms of reading and writing to learn. In
investigating the relationship bétween leamer-initiativé, literacy, and the ability to conduct a critical
inquiry of a topic of study, seven college undergraduates were perm:tted to direct their own reading and
writing cngagements enroute to learmng aud composing a persuasnve essay. ~Analysis of students’ think-
aloud protocols and debnefmg interviews indicated that the reasoning in which students werc involved,

and how it changed across the task, is a complex phenomenon mediated by both specific reading and
wntmg engagements and the purposes for which these activities were undertaken. Across students
various forms of -reading and writing proved to bc very versatile activities, each providing students with
the means to fulfill a number of different purposes. Results of the debriefing interviews'in conjunction
with the think-aloud protocols and students’ essavs revealed that an individual learner was capable of
creatmg, through his or her own recursive engagemenr" a kind of vicarious community of readers and
writers exchanging different topical perspectives with on¢ another as they moved back and forth between
writing- netes, reading articles, writing their essay, reading the essay, and reading their notes. One
implication for research is that if we wish to more fully understand the combinatorial power of reading
and writing upon learning and thinking dialectically, we must examine students’ ability to direct their own
reading and writing exchanges across a particular task. In terms of instruction, this study suggests that
if we want to foster students’ ability to inform themselves about. toplcs of study, we must explore ways
of helping them to begin directing their own reading and writing activities in order to learn.
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"THE: EFFECTS OF READING AND WRITING
UPON THINKING AND LEARNING

A writer is not so much someone who has something to say as he is someone who-has found
a process that will bring about new things he would not have thought of if he had not started
to say them.

- .. William Stafford (1977)

A-principal tenet of recent theories in the area of writing is the belief that writing actually engenders
understanding by virtue of the exploration @nd re-examination of ideas that it affords (Applebee, 1984;
Emig, 1977; Gage, 1986; Nostrand, 1979; Nystrand, 1977; Perl, 1979; VanDe Weghe, 1987; Vygotsky,
1962; Luria & Yudovich, 1971). Recent instructional reforms have advocated the improvement of
writing instruction as a_means to improve the thinking and reasoning ability-of students in academic
subjects. These reforms, often referred to as "writing across the curriculum,” originate with the belief
that the kind of writing students do.in school has a direct influence on the quality of thinking in which
they are required to engage (Applebee; 1981; Fulweiler & Young, 1982; Gage, 1986;. Gere, 1985; Langer
& Applebee, 1986; Martin, 1975; Mayher, Lester, & Pradl; 1983; ‘Newkirk & Atwell, 1982).

The act of reading on the.other hand, while tiaditionally understood as a means of learning, has
historically been viewed as a receptive;-text-centéred process of abstracting the aithor’s meaning from
the text. However, in light of recent émpirical developmeits in cognitive psychology, readers have been
described as performing a series of more cognitively engaged activities analogous to evolving a schema
‘(Anderson & Pearson, 1984); composing meaning (Tierncy & Pearson, 1984; building and:revising a
model of the text.(Collins, Larkin, & Brown, 1980); developing envisionments (Langer, 1986a; 1986b);
generating relations between the text and one’s-experiénce (Linden & Wittrock, 1981; Wittrock, 1984);
testing and evaluating hypotheses (Rumelhart, 1984); enriching, meaz.ing based on context-relevant prior
knowledge (Spiro, 1980).

As a corolliry of these views, b ch educators and theorists from a wide range of academic disciplines
‘have expressed concern over the need to begin fostering students’ ability to think critically about issues
and topics of study (Ennis, 1987; Giroux, 1988; McPeck, 1981; Smith, 1988; Tchudi, 1988). In the arca
of literacy and literacy education, proponents of this view have emphasized the role of schooling in the
development of students’ "critical literacy,” or more_specifically, their ability to use reading and writing
in ways that exceed those uses often associated with minimum competescy (Friere, 1982; Giroux, 1988;
Katz, 1982; Walters; Daniell, & Trachsel, 1987). Indeed; the cominent offcred by a recent panel of
United States educators-about the use of reading and writing in the study of biology underscores this
relationship between réading and writing and the development of a kind of critical intelligence. As the
panel concurred:

A learner is only a partial biologist, for instance;if he cannot read or write to discover -
information and meaning in biology. When a student takes the results of his or her observations
about-lobsters, reads, writes a draft, talks, reads, then writes again, he or she learns what it is to
think critically. (Guthrie, 1986, p. 15)

Other theorists have stressed the relationship between learner-initiative or student empowerment and
the ability to use reading and writing to think dialectically in conducting a thorough. topical ifiquiry
(Giroux, 1988; McGinléy & Tierney, 1988; O’Flahavan & Tierney, in press). Giroux, for example,
advocates a redefinition of the pedagogy of both writing and critical thinking arguing that "any approach
to critical thinking, regardless of how -progressive it might be, will vitiate its own possibilities if it
operates out of a web of classroom social relations that are- authoritatively hierarchical and promote
passitivity, docility, and silence” on the part of students (p. 64). Similarly, in their recent chapter on

" reading, writing, and thinking, O’Flahavan: and Ticrney (in press) explore the dependencies which

‘ underly this connection between literacy, student-initiative, and fostering critical thinking.
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Empirical tests of the effécts of writing on thinking and learning f-om texts, have demonstrated that
‘writing in conjunction with reading results in learning or understanding not achieved when cither rcading
or writing are undertaken alone (Colvin-Murphy, 1986; Copeland, in press; Langer & Applebs  1988;
McGinley & Denner, 1987; Tierncy, Soter, O’Flahavan, & McGinley, in press): ‘In addition, a gréup of
related studies suggests that while extended forms of writing (e.g., analytical or personal essays) in
combination with reading result in a more thoréugh understanding of topics in both literature and the
social sciences, various types of writing (c.g., analytical, formal, and personal essays, notes, summaries,
and answers to study questions) resulted in-uniquely different pitterns of reasoning and different types
of learning (Durst, 1987; Langer & Applebee, 1988; Marshall, 1987; Newell, 1984; Tierney; Soter,
O’Flahavan, & McGinley, in press).

Nevertheless, this cliss of important contemporary approaches to understanding the influence of rcading
and writing, upon thinking and lcarning havé 'several interrclated limitations concerning our
understanding of the dependencies which underlie Jife , Student-initiative, and the development of a
critical intelligence. In general, these limitations stem.from the use:of experimental approaches which
have involved giving students a preséription of reading aud writing engagements through which to think
and learn about topics. In general, by restricting or prescribing the diversity of the reading and writing
exchanges in which students are permitted to engage or by simply not examining such learner-initiated
exchanges, these studies provide a somewhat limited picture of how students-might use more complex
combinations of reading and-writing enroute to thinking ¢nd learning. O’Flahavan and Tierney (in
press) conceive of these more complex reading and writing combinations as "higher-ordér juxtapositions”
that are engendered by instructional’ séttings which sanction'and promote learner-initiative and self-
direction.

The present study is derived from the theoretical position that when students are involved in directing
their own reading and writing activities (writing notes, reading articles, writing a draft, reading notes,
reading -a draft, making an outline, etc.) in pursuit of some other learning, they are able to avail
themselves of the different perspectives and ways of thinking that more elaborate combinations of these
activities will permit. While this research specifies the topic and the rhetorical problemthat students
are to address, it does not constrain the process or manner.in which students are to read, write, take
notes,-formulate questions, reread, or revise previous drafts as part of learning. Although it is limited
in scope to a content domain which-lends itself ‘to this type-of critical analysis, this investigation
employed a case-stady approach in order to address three broader questions which underlie the
relationship between literacy, self-direction, and the ability to conduct a thorough inquiry of‘a topic:

1. What purposes do different forms.of reading and writing; serve as students use them
in order to learn, and what is the nature of the thinking which underlies students’
decisions to shift from one form of reading.or writing to another across a task?

2. Whatis the relationship between students’ purposes, the specific forms of reading and
writing in which they elect to engage, and- the'reasoning-operations they ultimately
engage in over the course of a given learning activity?

~ 3., How is students’ ability to direct their own reading and writing across a task reflected
" in their overall progress toward their goal as evidenced by changes in the patterns of
their reasoning over time, the emergence of conceptual insights or breakthroughs, and

the quality of their writtén products?

g ‘METHOD-

In gathering data on the- thinking and learning that results from various reading and writing
engagements, a number of resources were used to provide a rich and multifaceted data base. The main
sources of data for the analyses. were the video-taped work sessions, the think-aloud protocols, the
persuasive ‘essays that students produced, and students’ responses.to the debriefing interviews. The
information obtained from all four of these sources served as supporting sources of evidence of the
thinking and léarning that each of the case study students engaged ir during their combined reading and
writing activities.
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Subjects

The subjects for this research consisted of seven college undergraduate education majors of junior or
senior standing from the University of Illinois, Champaign-Urbana. Although participation in the study
was voluntary, students wishing to take part were reimbursed for their time and cooperation.

Materials

Two informational articles which address the topic of mandatory drug testing in the workplace were
selected from among 14 similar articles that were randomly chosen from a range of current popular
periodicals.

During the process of selecting articles, several criteria served to guide-the researcher in choosing
appropriate reading material. First, of the two articles which were selected, each contained an
approximately equal number of words (800-1000) and prescnted a clear and thorough discussion of both
sides of this complex issue. Second, both articles appeared.in periodicals of comparable journalist
quality (ie, U. S. News & World Report and Business Week). In addition to validating the
appropriatencss of the articles in-a pilot experiment, a colleague verified the comparability of the essays
with regard to the presentation of arguments pertinent to both sides of the issue. Once the two articles
were completely decided upon, they were to be duplicated and placed in a folder labeled "The Library"
which was then mdde available as a potential resource for the subjects in the experiment.

Procedures/Task

This study permitted students to engage in various types of reading and writing activities enroute to
learning and formulating a persuasive essay. The data in thé investigation was collected over a two-
week period, with the researcher meeting with each student irdividually for one session lasting. for
approximately two or three hours. ‘This session also included a 20-minute training period during which
time students were given-an opportunity to practicé the technique of-thinking aloud during reading and
writing. Students were then presented with a written explanation and description of the topic they were
to _stl;]dy and of the specific task they were to complete. The topic explanation and task description read
as_follows: -

As part of your participation in this study, T would like you to work on comp0Osing a-persuasive
essay or commentary. In writing this essay, I urge you tn work on composing a responsible,
informative, and persuasive piece that (a) presents both s%; s of the issue, and (b) develops and
supports your own views of the topic, and (c) seeks to convi.ce others of validity of your position.
For your commentary on an issue, please address-the issue of mandatory drug testing in the
workplace. If it helps you to envision an audience, you may think of me as a magazine editor
who will read and review your essay. Please consider the two-attached articles as sources.of
information on the topic should you néed them.

At this time, copies of the two resource articles on the topic Were. made available for their use. Students
were informzd that they could engage in whatever reading or writing they felt was necessary:in order.
to complete the task, and they were givén-as much time as they needed to study the material in order
to compose-a satisfactory essay during a single session. Students were instructed to complete a draft
which would be-in a form suitable for typing: Finally, they were informed in advance that upon
-completion of their essay they would be asked to respond in writing to a series of interview questions
regarding the activitics in which they were engaged.

Analysis of Think-Aloud Protocols

Upon completion of their reading and writing tasks, each subject’s protocol was transcribed and-then
segmented into separate thought units (Hunt, 1965). Hunt’s T-units contain a main clause and any
subordinate clauses attached toit. However, becaiise of the pauses and false starts characteristic of self-
reports, thought-units were not always grammatical sentences. Each thought unit in each-student’s
protocol was analyzed along the following five dimensions: (a) the time at which each -thought unit

-3
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occurred across the task, (b) reasoning operation, (c) discourse purpose, (d) discourse-mode (réading,
writing, or free thinking), and (¢) discourse form (notes, draft, map, article, etc.).

Time

Each thought unit was categorized according to the time segmentéd in which it occurred from the
beginning to the end of the task. This permitted an examination of how students’ thought processes
changed across the task as a result of their comibined reading and writing engagements. These time
segments were later collapsed into four time periods cach representing an'egual proportion of a given
subject’s total working time. The decision-to study students’ thinking and learning over four separate
time; periods was made in.order to examine the way in which different combinations of reading and
writing influenccd thinking throughout the task as opposéd to intentionally focussing on those moments
when one particular activity was dominant. Four time periods produced the. most balanced distribution
of think-aloud comments.

Reasoning Operations

In order to determine the effects of different engagements in reading and writing upon students’ thinking
processes and their purposes for undertaking these activities, a detailed system of codification and"
analysis was adapted from Langer’s (1984; 1986) Analysis of Meaning Construction. Reasoning
operations and discourse purposes (see next section) respectively refer to what. cognitive operations a
student engaged in and why they engaged in them. For example, a student may 4t some point be
involved in hypothesizing (reasoning operation) in order to formulate ideas (discourse purposé) (e.g., "'m
trying to develop their argument and I think at-the same time I'm thinking how P'm gonna go against
their argument”). ‘The sub-categorics of reasoning operations represeut a modified version of the
scheme used by Langer and Applebee (1987). The sub-category "restating content” was added in order
to distinguish between restatements of passage content and other comments reflecting reasoning
operations (Durst, 1987).. All categories were mutually exclusive. Categories of the eight reasoning

operations are defined and explained below.
Categories and Examples of Reasoning Operations

Questioning - Uncertaintics and incomplete idcas the person has at any point in developing the piece
--related to genre, content, or tekt. May include both low and higher level questions.

"I'm not sure how much drug testing costs." "I'm not where I stand.”" "What about drug testing for
workers whose jobs directly affect public safety sich as airline pilots, train crews, etc.”

Hypothesizing - Plans, choices, suppositions or predictions the writer makes at the point of utterance,
including choice of words, or predictions the reader makes about what the genre is about, what the

function of a particular piece of text is, or about the answer to a question, based on that specific portion

of the text. Includes hypotheses made about the past, present, or future.

"I guess all the bad things decreased and productivity rose." "I need to come up with something
that’s.clearer about the two sides.” "I know that I want to develop the idea of having MDT as-part
of rehabilitation ahd for the ethic of society."

Making Metacomments - Comments about the reader or writer’s uise or non-usé-of particular structural
or content:(ideas) information.

"I'm gonna put in brackets, the invasion of privacy." "I put we instead of them." "I'm rereading
the first part."

Qo
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Using Schema - Comments reflecting the readers’ or wititer’s.use of knowledge to formulate, e+aluate,
‘develop or explain.their-own ideas, concepts, or argunients. May include synthesizing, generalizing,
classifying, or'relating content to:personal knowledge. iExtending beyond the text.

"Ok tests should be sensitive to employees but not rely solely on tests.” "I think companies need
to show a more ethical obligation to societ;." '

Paraphrasing - Comments which reflect attempts to refoimulate, or paraphrase the ideas, concepts, or
arguments of the author.

"They feel that—they stress that drugs affect a person’s pérformance and that employers have a right
to make sure that employees are performing at the top livel.™ "This says that drug testing invades
the privacy of the innocent.”

Citing Evidence -*The information. the writer presents, tlie explanations the writer provides, or the
evidence the-writer develops-to answer-a question, carry ¢iut a hypothesis, or support a new idea an
drgument. Or, the-information the reader gathers or explanations the-reader provides to answer. a
question, or to confirm- a hypothesis. Includes all statéments of direct causality. May include
restatements of the actual text or the student’s written draft,

"They said tests are accurate and reliable.” "Here it is, safety) related jobs—pilots, bus drivers, nuclear

2

Plant operators.” "Another pro would be for a safer society."

Validating - The information (implicd or direct) that the plin, goal, or supposition was fulfilled or a
decision made.

"I feel good, like I'm getting somewhere.” "Alright, that’s eriough on that side.” 'I thought he was
contradicting himself." "So this article is against drug testing." "I agree that if they don’t want to take
the tests.they don’t have to."

Restatements - Rercadings from the actual resource texts or the student’s written draft, notes, outline
etc., unless they are rereading as part of citing evidence.

"Drug testing affects both the user and non-user alike.”" "The drug wars will be won with treatment
not tests." ‘

Two raters, the researcher.and a graduate student, each scored!approximately 800 thought units from
a randomly, selected protocol. Disagreements between the raters were discussed and resolved in favor
of one or the other rater. This permitted more specific information-concerning the percentage of rater
agreement by category. The inter-scorer percentage agreement by category was as follows: Questioning
(97.8), Hypothesizing (85.1), Mctacomments (97.8), Using Schema(83.1), Paraphrasing (100.0), Citing
Evidence (83.1), Validating (87.5), and Restating Content (87.5).. Total percentage agreement across
categories was 90.1%.

anwledge/Cognit_ive Change

Information from the think-aloud protocols also served as an important soutce of evidence concerning
the cognitive change that students underwent as a result of their combined reading and writing
engagements across the task. In order to examine these changes in students’ thinking, both quantitative
and qualitative methods of analysis weie used. Examination ofstudents’ protocols for changes in
thinking and evidence of conceptual insights. or breakthroughs were made-on the basis of verbal cues
or direct evidence in the student’s self-report (e.g., "I think I've finally got this now. I realize that this
is no longer just a pro-con issue; it's more complicated than that."”).

In order to further understand how the reasoning patterns of the two select students differed as a result
of their combined reading and writing engagements over time, a lag sequential analysis was conducted

using the data from the think-aloud protocols. Lag sequential analysis, initially. proposed by (Bradbury-

& Fincham, 1986) has served as a valuable complement to long-linear analysis in the study of social
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interaction, Similar to log-linear-analysis; lag sequential analysis permits-the study of sequential
dependencies among coded behaviors, thercby preserving the dynamic quality of interpersonal exchanges.
In addition, in both analysis statements of statistical significance are based upon comparisons between

observed and expected values. However, in lag-sequential analysis, the.expected values (unconditional.

‘probabilitics) are subtracted from the obscrved values (conditional:probabilities) and this difference is
divided by-an error term to produce a statistic resembling a Z-score as opposed to a likelihood ratio
statistic as in long-linear analysis. Lag wecucntial also permits the examinatiot of longer sequences of
behavior. Specifically, his analysis preided information with respect to the following quéstions: (a)
given that a certain reasoning operation has occurred at a particular time across the task, what are the

most likely forms of reasoning to follow? and (b) do students differ with respect to the probabilitics of

certain types of reasoning occurring across time periods?
Discourse Purpose

Langer’s (1986) :instrument for analyzing the strategies students used in making meaning was
reconceptualized to reflect the purposes. that different forms of reading and writing served acros the
task. Categories of discourse purposes are defined and explained below.

Categories and ‘Examples of Discourse Purposes

Generate - Engaging in forms of reading and writing at various points across the task in order to
generate new ideas, concepts, opinions, or questions.

"I was thinking:-maybe I'm only for it if it’s up to the individual-companies.” "I think.companies
fteed to show a more ethical obligation towards society."

Formulate/Refine - Engaging in;forms of reading or writing at various points across the task in order
to develop a particular message or argument. This may involve considering the audience, drawing on
personal experience, choosing language, linking concepts, summarizing, and paraphrasing.

"I want to do something that the issue shouldn’t be whether it is mandatory or not but why we
should have it in the first place.” "I'm ready to come up with something that says there are two
Jactions." "How can I say that it is not only MDT but MDT with a mandatory rehabilitation
program?”

Analyze - Engaging in forms of reading and writing at various points across the*ask in order to analyze
or cxamine the meaning that is being developed. May involve reviewing, reacting, or monitoring the
development of the message itself.

"I'm fieling a little confused about how I feel." "I don't think I have a clear-cut view anymore."

Revise - Engaging in forms of reading or writing at various points across the task in order to alter or
change the original message. May invelve reconsidering and ‘restructuring the message, knowing
meaning has broken down, and taking appropriate action.

"So I probably won’t include that." "Individual in this sense refers to the user and non-user alike."
I think I'm gonna eliminate that last part."

Plan/Qrganize - Engaging in forms of reading or writing at various points across the task in order to
plan or organize.

"So I have to find out more . . . find out more of what it does involve.” "Ok, I think I might try to
read more before I take notes." "I'm gonna put that as some facts for the pro."

%
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Acquire/Update - Engaging in forms of reading and writing-in order to gather-or acquire new or
relevant information. May involve reading any relevant portion of the text(s).

"Equally important, merely testing people for drugs is not likely to solve drug abuse in the workplace.”

"I didn’t know that drug and alcohol addiction afflicted 13 to 15% of the workforce and that was

in 1983."
Evaluate - Engaging in forms of reading and writing at various’ points across the task in order to
evaluate the meaning that is being developed. Making comments which reflect the value or worth of
particular ideas.

"What:good does testing do?" "That'’s-a contradiction of the quote about the American ‘way."

"That's a good way to say it." "That is a selfish reason to do the testing.”

Review - May involve reading the text(s) or rercading the student’s own draft in order to simply rcview
or “rehear” the ideas or flow of the message being developed.

"The policy which is far to all people is thé Equal Rights Policy.”

Inter-scorer percentage agreement by category was as follows: Generate (85.7), Formulate (81.6),

-Analyze (80.7), Revisc (100.0), Plan/Organize (95.1), Evaluate (89.4), Review (100). Total percentage

agreement across categories was 86.8%.
Discourse Mode

Discourse mode distinguishes between those portions of the think-aloud which were reported:while
the subject was cngaged in cither reading, writing, or free thinking. Accordingly, each thought unit in
the think-aloud protocot was coded as occurring during one of these three activities. This informiation
was obtained by reviewing a video tape of each subject as they engaged in reading and writing, and then
miatching each transcribed thought unit with the students’ corresponding discourse mode. Two raters,
the rescarcher and a graduate student, rated approximately 800 thought units. Inter-scorer percentage
agreement for discourse mode was 88.0%. In those cases in which correspondence between thought
units and diszourse mode was especially difficult, a joint decision was made by the researcher and the
other judge concerning the scoring of the unit in question.

Discourse Form

In combination with discourse mode, discourse form distinguishes between those portions of the think-
aloud which were reported while the subject was engaged-in different forms of reading or writing (c.g.,
writing notes, reading notes, writing a draft, reading a draft, or reading a text, ctc.) enroute to learning.
This information was obtained by reviewing a video tape of each subject as they engaged in reading 2nd
writing, and then matching cach transcribed thought unit with the students’ corresponding discourse
form. Inter-scorer percentage agreement for discourse form was 909, Again, in those cases in which
rorrespondence between a communication unit and discourse form was especially difficult, a joint
decision was made by the rescarcher and the other judge.

Analysis of Debriefing Interviews
Discourse Purpose '

A modified version of the debriefing interview originally developed by Tierney, Sotes; O'Flahavan, and
McGinley (in press) was used to further examing students’ reading, writing, and learning. Students were
asked to respond in writing to a series of questions designed to help them think about how different
reading and writing behaviors helped them:to.réach a'more thorough understanding of the important
issues concérning the topic of study. The first-section of questions was designed to explore: cach
student’s perceptions of the purposes that various reading and writing engagements served as they.
prepared to write their essay. Still other questions provided information concerning students’ decisions
to engage in different forms of reading or writing at different points across the task.

11
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Topical Knowledge

Two additional questions asked students to reflect on the extent to which they had heard, thought, or
read about the topic, as well as comment-on their level of interest in the topic. As such, this portion
of the interview served to clarify and extend simiiar data obtained from the discourse purpose analyz's
of each student’s think-aloud protocol.

Knowledge/Cognitive Change

The second portion of the debricfing idterview contained two questions designed to capture students’

percaptions about how their knowledge or thinking about the topic changed dr remainied the same from
the’beginning to the end of the task. For example, one question asked students to reflect on how their
“knowledge of the topic changed or remained the same as a result of the reading and ‘writing that they

undertook. The second question asked that students describe any specific points across the task during
which they experienced & conceptual breakthrough or insight into the important issues surrounding the
topic.

Qualitative Analysis of Persuasive Essays

The essays of two of the case study.students, Lisa, and Kathy, were examin.1 for additional evidence
of conceptual insights or breakthroughs which occurred as a result of their reading or writing. The
Mcnﬁﬁaﬁmdwenhsighsind‘qqmy{gdmmMMMWsdmbymmch&ays
in conjunction with both their think-aloud protocols and responses to those questi: @s in the debricfing
interview which asked that stidents describe any such conceptual breakthroughs. The intent:of this
analysis was to identify moments. of conceptual insight and then eximine how such insiglits were
engincered and then articulatéd in the students’ essays.

RESULTS

Processes and Purpose

Analysis of the think-aloud protocols provided four perspectives from which to-sxamine the nature of
students’ rcading, writing; and learning as they attempted to formulate their essays: .(a) the specific
rcading-writing behaviors.in whick they engaged; (b) the reasoning operations they employed; (c) the
pusposes served by different forms of reading and writing; and (d) ke interrelationship between
Students’ purposes across the task, their choice of reading-writing engagements, and their reasoning

-operations. In addition, the written debriefing interviews were meaiit to provide a sense of students’

own perceptions of the activities in which they engaged.
Specific Reading and Writing Engagements

The percentage of specific reading and writing activities in which each student engaged across the task
are prescated in Table 1, Examination of the central tendency across students indicates that on the

average a greater piopustion of thinking, as evidenced by the number of thought units, was reposted-

while students were involved in reading the resource articles (43.8%), writing the draft of their cssay
(28.6%), and reading their own written draft (15.0%). This last finding is "consistent with other
theoretical work which has identified the act of reading one's own writing as an important component

of the composing process (Murray, 1982; Pearson & Ticrney, 1934; Tierney, Leys, & Rogers, 1984).
[Insert Table 1.about here.}

Table 2 coniains the perc~atage, combined across students, of thought units that occurred during various
reading and writing cngagements from the beginning to the end of the activity. There was considerable.
variation ‘n the specific types of reading and writing activities that students chose to engage in at various

times across the entire task as well as considerable change in the diversity of those engagements. For

instance, in the initial stages of their learning (time 1), a majority of students’ thought units concerning

12



McGinley, Pearson, Spiro, Copeland,. & Tierney Effects.of Reading & Writing - 10

the topic occurred while they were reading the resource articles (86.6%) in combination with a relatively
small proportion of thought units while writing notes (12.0%). However, in subsequent stages. of the
task students tended to enlist a relatively more balanced combination of reading and writing forms with
which to think and learn about the topic as evidenced in the seécond time period. As indicated by the
percentage of thought units, these forms included writing the essay (40.1%), reading the resource texts
(23.3%), reading their written draft (15.5%), writing notes (10.7%), and reading their own notes (9.2%):

[Insert Table 2 about here.]
Reasoning Operations During Reading and Writing

Table 3 contains the percentages of each reasoning operation used by individual students across all of
their reading and writing engagements. Inspection of this table reveals that more than one-half of the
thought units which accompanied students’ reading, writing, and learning across the task involved usirig
schema (24.7%), metacommenting (16.9%), and quesiioning (159%). -However, thére was considerable
variation between students in the remaining five categories of reasoning operations. The most notable
of which was the pércentage of restating, where the difference between two students ranged from 2.1%
to 19.0%. For explanations and descriptions of individual reasoning operations see the previous section
on the analysis of think-aloud protocols, Categories and Examples of Reasoning Operations.

[Insert Table 3 about here.}

Table 4 provides a-sense of how reasoning operations, combined across students,-varied across four
equal periods of time‘from the beginning to the end of the task. Interestingly, with the exception of the
first“period of time when using schema (29.5%)-and quesiioning (18.5%) accounted for the greatest
proportion of students’ reasoning, metacommenting and usirig schema tended to’be the most dominant
‘form of reasoning in each of the three remaining time periods. On the surface such a result would
appear to be problematic since it would suggest that, as a group, students’ thinking varied little across
the entire task in spite -of the diverse forms of reading and writing in which they engaged.

However, the data also reveal several noteworthy, albeit subtle, changes in the patrems. of students’
reasoning over time. As students progressed toward completion .of the task,. the .proportion of
metacommenting, restating, and validating tended to increase in the following manner from time 1 to
time 4: metacommenting (9.0% to 29.7%), restating (4.7% to 19.3%), and-validating (3.4% to-7.1%).
Meanwhile, the proportion of paraphrasing, questioning, and hyposhesizing, tended to decrease from
beginning to end of the task as follows: paraphrasing (18.2% to 5.7%), questioning (18.5% to 8.0%),
and hypothesizing (10.9% to 7.0%) indicating that as the task neared_completion students’ reasoning
reflected a parallel of development--characterized by léss questioning and hypothésizing and more
validating, metacommenting, and restating.

[Insert Table 4 about here.]
Purposes for Reading and Writing

The proportion of thought units associated with the purposes for which each studentehgagg:d in various
forms of reading and writing throughout the task are presented in Table 5. An examination of the

. general tendency across students indicates that approximately 50% of the reading and writing that

students undertook was done so that they might analyze ideas (19.6%), formulate ideas (17.3%), and
Pplan and organize:-ideas (16.3%). However, results also indicate that the percentage of thought units
associited with thie purposes that reading and writing served; varied considerably across students. For
instance, analysis of one student’s protocol (Pam) indicated that 14.9% of the reading and writing-in
which she engaged was done in order to generate her own ideas enroute to completing the task. This

‘same student engaged in a relatively small proportion (7.4%) of reading and writing in order to update

and acquire ideas or information on the topic. By comparison, a second student (Wanda) who did littie
reading or writing in order to generate ideas (6.5%), engaged in a much larger proportion of réading and
writing (22.5%) in order to update and. acquire information on the topic. For explanations and
descriptions of purposes associated with different reading and writing activities see the previous section
on the analysis of think-aloud protocols, Categories and Examples of Discourse Purposes.
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[Insert Table:S about hiere.]

Table 6 provides a sensc of how students’ purposes, varied over four equal periods-of time from the
beginning-to the-end of the task. -An examination of this table reveals several importaut patterns of
change in students’. purposes as evidenced by the proportion of thought units in each time period. For
instance, as students progressed toward completion of the task (time 1 to time 4) an increasingly smaller
proportion of the types ‘of reading and writing-that they chose to engage in were done in order to
generate (23.9% to 1.0%), analyze (23.9% to 12.3%), update-acquire (23.0% to 3.7%), and evaluate
ideas (17.1% to 83%). On the other hand, as the task grew toward its completion, the percentage of
thought units indicates that students tended to engage more in reading and writing which enabled them
to formulate (0.7% to 34.3%), revise (0.1% to 9.7%), and review ideas (1.0% to 16.3%) from time 1 to
time 4 respectively. .

-[Insert Table 6 abo_“t_a_g here.] _
The Relationship Between Purpose, Engagements, and Reasoning

Purpose and engagements. The interrelationship between students’ reading and writing engagements
and variety of purposes they served are portrayed in Figure 1. This figure contains a total of five
relational clusters, each comprised of a specific engagement (displayed in box), and the proportions of
thought units associated with the different purposes for which they were undertaken. Only those
purposes which, in combination, account for at'least 50% of all possible:purposes are presented. For

- ‘example, note that as students read notes, at"least 50% of their thinking was associated with the need
to plan-organize (35.5%) and analyze (23.4%). - ’

Figure 1 illustrates the way in which a single reading or writing activity may serve a number of different
purposes. Results suggest that the most versatile’ activity students engaged in was reading the texts,
which they did in order to update-acquire (26.2%), analvze (24.3%), generate ideas (18.5%), and evaluate
ideas:(15.4%). Results also indicate that an equally miulti-purpesed activity was that of writing notes,
which students tended to-use largely in order to plan-organize (40.2%) but also in order to generate
(22.5%), and analyze ideas (17.7%). . )

[Insert Figure 1-about here.]

Engagements and reasoning.. Figure 2 depicts the proportion of different reasoning operations which
occurred during specific reading and writing activities. In spite of some similarities across forms of
reading and writing, this figure suggests that students were involved in different patterns of reasoning
as they moved from one type of engagement to another. For example, as students read the resource
texts, a large proportion of their thought units indicated that they were involved in using schéma (using
their own ideas as they reacted to the texts) (26.4%), paraphrasing the texts (18.3%), and questioning
the material (17.5%). While reading their notes, students engaged in a-somewhat different pattern of
rcasoning operations, using schema to a lesser extent (15.9%), and engaging in proportionally more
questioning (28.0%), and hypothesizing (17.8%). Finally, as students read their essays, they.were involved
in restating content from the texts themselves (42.3%) and. making metacomments about the usefulness
of particular pieces of information (20.6%). Examination of students’ thought units as they wrote the
draft of their essay and wrote notes reveals additional differences in réasoning. In writing their essay
students were engaged in using schema (34.1%), making metacomments (243%), and-questioning
(14.4%). However, in writing notes students’ reasoning centered on citing evidence in support of their
beliefs (20.1%), hypothesizing (20.1%), and questioning (17.1%).

[Insert Figure 2 about here.]

-Purpose, engagements, and reasoning. The clusters in Figure 3 provide a sense of the relational
structure which exists between purpose, reading and writing engagements, and reasoning operations.
This:figure contains a total of cight clusters, each comprised of a purpose or goal, the proportions of
thought units associated with the specific reading or writing activities students engaged in enroute to
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fulfilling that purpose, and the percentage of thought units associated with the reasoning operations that
students were involved in as a function of a particular purpose and engagement.

Figure 3.indicates that as students engaged in reading the resource texts, their patierns of reasoning
tended to vary in accordance with the underlying purpose or goal of that-reading. This tendency is
reflected in students’ reasoning operations as they engaged in reading the texts for a variety.of purposes,
the most significant of which were to update-acquire (26.2%), analyze (24.3%) and generate. (18.5%)
(see Figure 2). When'reading the texts served as a vehicle with which to update-acquire ideas, students’
reasoning was most often characterized by paraphrasing (453%) and restating (22.6%). However, when
students read the texts in order to analyze ideas, they were more involved in questioning (42.9%) and
using schema (23.7%). Finally, while reading the:texts in order to gen.rate ideas, more than one half
of the reasoning that students did was characterized as using schema (57.8%) and hypothesizing (173%).
To a lesser extent, other purposes which reading the texts served, and the: reasoning operations most
frequently associated with them were to evaluate-(using schema, 51.3% and paraphrasing 22.5%), and
plan-organize (metacommenting 55.5% and hypothesizing 18.9%).

The influence of purpose upon reasoning is also evident as students engaged in writing the essay. Figure
3 indicates that when writing the essay scrved as vehicle with which to formulate ideas, students’
reasoning was most often characterized by using schema (51.8%) and questioning (13.0%). However,
cfforts to plan-organize while writing the draft resulted in large proportions of metacom:nenting (46.0%)

and hypothesizing (38.0%).
{Inseért Figure 3 about here.]

The Debriefing Interviews
Questions from the debricfing interview provided four different types of information concemi_ngstudents’
reading, writing, and learning throughout the course of the task: (a) evidence of their -previous

“knowledge and intérest in the topic prior to participating in the study;.(b) the purposes that specific

forms of reading and writing scrved during:the task; (c) the reasons underlying students’ decisions to
shift from one form of reading or wntmg to another at different points across the task; and (d) the
extent to which studénts cxpcnenced major ¢conceptual insights or breakthrougbs during their reading
and writing. Information from the interviews both corroborates and extends previous findings from the
protocol analysis.

Prior Knowledge of the Topic

Careful examination of students’ debricfing responses revealed that only two of the seven students

~ indicated having developed either strong feelings or a position for or against mandatory drug testing

prior.to their participation in the project. The response of one of those students reflects this disposition.
As she explained:. R
I have thought about drug testing a lot because it affects me directly I did feel strongly about the
efficacy of drug tests in the workplace. While I did not radically state my views on tv or in the
newspapers, my views were fairly well grounded and changed very little if someone asked me to
state my views. (Pam)

However, while the responses of this and another stud- nt indicated that they had given the topic some
serious thought, six of the:seven subjects indicated that their main source of information on the topic

was in the form of a few brief television "news clips.” One student indicated having read about drug----

testing in the Chicago Tribune.

(W
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Purposes fcr Reading snd-V:riting

Examination of the debriefing responses -across studcnts indicaics that the specific forms of reading
and writing in: which they engaged sérv:7l a variety of unique yet partially overlapping purposes.
Students reported that reading the fesource texts helped bring the haportant issues to their attention
and provided them with the. means to acquire and then analyze relevant information concerning
arguments both for and against drug testing. . As excerpts from the.writing of several students illustrate:

Reading the articles gave me i'nfonnqtiqn upon which to base my view. (Pam)

Reading the articles helped me to.form-a more detailed idea of what is involved in the whole issue
of drug testing. the different-opinions. (Sara)

Reading the articles presented me with both the pros and cons of mandatory drug testing, giving me
ideas I had not previously considered. (Wanda)

Likewisc, as reported carlier, -analysis of studeats” protocols indicated that they frequently read the

articles in order to update-acquire (262%) and analyze-(24.3%) ideas (see Table 7). However, the-

following response by a fourth student both highlights some of the variation between subjects, while at
the same time illustrating how-the activity of rcading the texts served as a means to acquire the ideas
of others as well as.to generate one’s own ideas. As-this student explained:
The articles gave me concrete information about the issues. This helped me formalize my viewpoint
and gave me ideas about specific concems. (Dawn) ’ -

The previous comment also parallels findings from the protocol analysis which revealed that 18.5% of
students’ thought units during-reading the articles were associated with an effort to generate ideas.

[Insert Table 7 about here.] -

‘On.the other hand, students’ comments about writing the essay indicated that this activity served a

-number of differcat purposes, the most notable of which was helping students to plan, organize, and
Jormu:late their own views or thoughts on the topic. This also reflects earlier findings which revealed that
writing the essay was most often associated-with students’ attempts to formulate (493%) and plan-
organize (189%) ideas. ‘As the following examples of. responses ‘indicate, students frequently credit
writing the essay with hélping them to “find words for their thoughts,” to "think through” or to "see” what
they really thought about the topical issues. Excerpts from the responses of several students indicate
how writing the essay helped students to analyze, organize, and formulate-their own thinking:

Writing a draft helped me to organize my thoughts. It forced-me to find words for what I was
thinking and -what my opinion was. {Nina)

Writing the essay made me incorporate the:ideas of the articles. I had to restate the ideas, both
pro and con, and form a hypothesis. (Dawn)

Writing helped me decide which points were important and which ones were not. (Sara)

It (writing the essay) helped me think through what I actually thought on the issue. It helped me
make decisions and take a stand on the issue. (Kathy)

Students’ responses about writing notes revealed that this activity was used for a somewhat different set
of purposes than cither reading the resource texts or writing the essay. However, much like reading the
texts and writing the draft, writing notes was used for-a variety of purposes. As the following examples
of written commexts indicate, students frequently link writing notes with helping them to "separate their
ideas into categories,” and "come up with feasons® to support their arguments, and to "refer to” during
the essay. Excerpts from the responses of several students reveal how writing notes provided them with
the means to plan and orpanize, generate, and analyze both their ideas and the ideas of others:
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Writing notes helped me organize what I was thinking. It also forced me to come up with reasons
to support both sides (of the argument). (Nina)

This *helped me more clearly see the issues and the complexities involved in drug testing. (Kathy)

1 think especially writing down the pros and cons helped in that my writing revolved around those
main ideas and I referred to"them almost every time-I wrote soniething in the.essay. (Sara)

Agair;:thesc.comments concerning the purposes which stidents attach to writing notes corroborate
previous trnds from the protocol analysis which indicated: that studeits often used thiis activity in order
to genesate (22:5%) and plan-organize ideas (40.2%).

‘In'uch:the sanic way, results from students’ think-aloud grotocols,: which revealed that reading notes

helpcd them'to plan-organize (35.5%) and analyze ideas (23.4%),.were also reflected in their debricfing
comménts. -As the following responses reveal, students frequently credit their notes with helping them
10 "stick to their focus,” and giving them direction when they were "stuck” or unsure where to direct their
thinking: Excerpts from the responses of several students indicate how reading their notes helped them
to-maintain momentum, by providing a means with which they could periodically plan and organize as
well as analyze the direction of their ideas and argiaments; -

My notes served as a base to keep going back to for support-in the body of the paper. (Sara)

This helped me remember my original thoughts and ideas and helped me to stick to my focus and
nox get off track. (Kathy)

Reading (notes) brings the details back to mind. I read-(nofes) to find the details that support my
ideas. (Dawn) .

Finally, students reported that reading their own-essay helped them to "keep the paper and words

Y

flowing” as well as "make sure I agreed with what I was saying" Excerpts from the responses of several.

students illustrate how reading their draft was linked to reviewing and analyzing the flow of their message
in addition to evaluating the content of the message itself. As they wrote:

I just reviewed little parts of my draft. I did this to make sure I was making sense. It kelped me
again keep to what I thought were the major issues in mandatory drug testing. -(Kathy)

Rereading what I wrote really heiped me fo keep the paper and words flowing. :t helped to read
what I had just written so that I could connect my ideas in a logical order. Rereading just helped
me keep on track as to what I was trying to say. (Sara) .

This (reading the draft) helps me realize whether or not the thoughts flow. Sometimes I realize that
I have not explained myself thoroughly and restate my ideas. (Dawn)

Similarly, as reported earlicr,-analysis of students’ protocols also indicated that the act of reading one’s
own cssay was largely associated with students’ efforts to plan-organize (35.5%) and: analyze ideas
(234%). ’ )

Decisions to Read or Write

Analysis of the debricfing interviews revealed-that the tendency across students was to recall and
describe those moments when they undertook a shift from reading the articles to writing notes, reading
the articles/writing notes to writing the essay, and- writing the essay to reading the articles.

Reading articles to writing notes. Students’ decision to shift from reading the resource articles to
writing notes was most frequently associated with a kind of fine tunicg or reshuffling of thoughts and
ideas. This'is reflected in their need to organize and plan for future writing, as well as analyze existing
ideas and information. As the comments of several students indicate:
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I needed to narrow my thoughts, categorizing them itito specific points. (Pam)

-1 paused to think about how I could reorganize the information (in the articles) . . . to organize my
thoughts into @ manner whicl: I can use in writing. (Dawn)

I wanted to objectively look at both sides so I listed the arguments of the pros and cons for MDT.
I hoped this would help.me clarify my stance. (Kathy)

The comments of a fourth student reveal how her decision to begin Writing notes was both a
combination of her need to analyze and assess her own understanding of the issues as well as:to )
generate -her own opinion. As she explained: N ;
I made the decision to write (notes) because I needed to organize the information I had just read.
By writing the information down, I could read it and begin to form some of my own opirions
conceming the trpic. I could also see what aspects of the topic I was still unclear about and needed
to reread in‘the articles.. (Wanda) -
Reading articles/writing notes to writing essay. ‘Students’ decision to shift from reading articles/writing
notes to writing the essay is most frequently associated with the need to "get something down” on paper,
or to actually begin the task-of formulating their arguments and opinions. The comments of three
students reflect this need to make their thoughts, ideas, or arguments materialize or become more
"visible." As they wrote: \

I began writing the draft because I needed to start my argument or trying to convince people of my
ideas. I was beginning to form some ideas of how I would convince people and I wanted to get
them down on paper before Flost them totally. (Sara)

I started writing because I had to get something down. The best way for me to begin a paper is to
Just write. It'may not be the best writing or accurate but it has to stant. I can always go back to it
later. (Nina)

I feit I had sufficient organization to begin writing avdmﬁ. I had a good basic outline of general
ideas. I rarely add supporting details in.the outline. These can be added, either from my thoughts
or spontaneously, later (during writing). ‘(Dawn) '

Writing the essay to reading articles. Students were also aware of their decisions to return-and reread
their-resource articles once they had begun writing their éssay. This shift often occurs as a result of
students’ need to "find support” for their clairits, and t¢  rify the correctness of specific inforniation.
The comments of two-students reflect this need to reti._a to the resource texts in order to acquire
specific information as well as to analyze and evaluate the correctness of existing information:

1 stopped writing the (essay) and retumed to reading in-order to look for specific information from
the articles. (Dawn)

I usually stopped writing (the essay) to look back over the articles and make sure that when I wrote-
the claims of each side that what I was writing was actuclly what they (authors) were saying. (Kathy)

I'also went back to reread and clear up some questions which:came to mind as I was writing.
(Wanda)

However, this shift also occurred as a result of one student’s need to analyze or get a differeat
perspective on their thinking. As this student explained:

I needed to stop writing to go back and read so I could get a new perspective on my ideas. (Sara)

wash
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The Profiles of Two Learners

Two selected students (Kathy and Lisa) were chosen for profile analysis because together -they
represented the range of reasoning operations and the specific reading and writing behaviors that
emerged from the group. Their think-aloud protocols served as the source of information concerning
changes in their reasoning over time. Analysis. of the debriefing interviews provided insight into
students’ prior knowledge, how their knowledge chianged, their decisions to shift between forms of
reading or writing, and how they were able to use different forms of reading and writing to accomplish
their goals.

Kathy

Prior kisowledge and knowledge chinge. Kathy’s responses to specific debriefing questions about her
previous knowledge and interest in the topic reveal that she began reading the resource articles having
developed no definite opinions on-the issue. While she reports having watched "a couple of TV clips
on the topic,” she had not formally taken the-time to dcvelop her views. As she explained:

I really didn’t feel strongly either way because I hadn’t taken the time to evaluate and come to a clear
stancz on the issue.

In describing how her knowledge and opinions evolved, Kathy’s comments reflect what is perhaps the
most thoughtful consideration of the problem of drug testing thus far. As she explained how the free
‘thinking in which she engaged subsequent to reading the resoutce articles and writing notes helped her
to recognize the inconsistencies of a strictly "pro or con” approach to the problem:

Initially after reading the articles I thought I was against mandatory drug testing. But while I was
brainstorming (free thinking) I realized that that was inconsistent with what I really valued. The
major point was when._I realized both the employ s freedorns and the employee’s freedoms need
to be considered and protected. )

Kathy’s comments also provide initial evidence of the collaborative nature of the reading and writing
exchanges in which she engaged. For instance, her decision to shift from reading the articles and begin.
a kind of bralistorming provided her with a different perspective or a different-way. of thinking about
the topic which in turn helped her to discover the- contradictions in the views she was beginning to
.develop.

Decisions to read or write. Additional examination of Kathy’s decisions to shift from one form of
reading or writing to another, in conjunction with the purposes that these activities served, provide
further evidence: of the purposeful nature of her reading and writing as well as-the collaborative
exchanges and perspective taking that these shifts permitted. .For instance, Kathy explains that reading:
the resource articles provided her:with essential information regarding the arguments both for and
against drug testing. As she explained how reading these-articles helped:

First of all the articles brought to. my-attention the dispute or problem between -mandatcry drug
testing and nonmandatory drug testing. Tt was good to see both sides-of the.issue and know the
basis of the arguments for both sides.

Subsequent to reading the articles, Kathy’s comments indicate that she needed to take a2 more objective
look at the arguments on both sides of the issue. In order to examine the topic from this perspective
she stopped reading and began writing notes:

I wanted to objectively look at both sides so I listedithe arguments of the pros and cons for
mandatory drug testing. I hoped this would heip-me clarify my stance. Listing both sides helps
me to do that.

However, her decision to shift from reading the aticles and writing notes to free thinking, reveals her
need to acyuire yet another perspective on the issues that neither reading the articles or writing notes
could provide. As she explains her decision to begin brainstorming;




O

"McGinley, Pearson, Spiro, Copeland, & Tierney

Effects of Reading & Writing - 17

By brainstorming rather:than reading (and note writing), I was able to see inconsistencies and
conitradictions in my own thinking. It helped me clarify what issues I wanted to concentrate on
and helped me.figure out what solition I would need to come up with which would be consistent:
with what I believed to be right.

In this instance, Kathy’s comments continue to provide a sense of the importance .of the interna!
collaborative exchanges between these three activities: reading the articles providing the initial exposure
to the basic arguments; writing notes. offering a more objective view of the specific arguments; and free
thinking allowing for a more careful examination of the inconsisténcies in her own thinking. In addition,
Kathy‘explains that writing the essay actually enabled het to "think through® and finally come to terms
with her own beliefs and thoughts about drug testing:

fhis'(writing the essay) heiped.me think through what I actually.thought on the issue. It helped
-me make decisions:and take a stand on the issue. It made me think ouf a logical reason with
support-for my stance.

Finally, Kathy’s. decision to return to reading the resource articles while still in the process of writing
her essay represents another. instance of the-sort of ‘collaborative exchanges made possible through
different reading and writing engagements; reading, in this instance, séiving as a means to verify- the
accuracy of specific information. .

I usually stopped writing to look back over the articles. and make sure that when L wrote'the claims
of each side that what I was writing was actually what they vere saying.

Conceptual insights. -Consistent with her ability to direct her reading and writing engagements as it was
rclevant to her needs, Kathy was'also able to identify and describe how specific reading and writing

.activities helped to bring about important insights or breakthroughs into the-topic: ‘She described how

one such breakthrough occurred as she engaged in free thinking subsequent to:reading the articles and
writing notes: :

Initially after.reading the articles I thought I was against mandatory drug testing. But while I was
brainstorming (free thinking), I realized that that was inconsistent with what I really valued. The
miajor point was when I realized both the employer’s and the employee’s freedoms need to .be
-considered and protected. That is the major point at which my views.were changed and solidified.

As illustrated in Table 8, excerpts selected fromthroughoiit the think-aloud protocol of Kathy provide
a'sense of the evolution of this breakthrough and the development of her ideas. Specifically, these
excerpts chronicle the recursive nature’ of-Kathy's réading and writing engagements in her struggle to
articulate her own solution to the problem of drug testing, one which she explains will *protect the rights
and freedoms of both employers and employees.” In addition; these excerpts-provide furthes evidence
of different perspectives or ways of thinking which Kathy makes possible.through her collaborative use
of reading and writing. ) )

‘[Insert Table 8 about here.]

For example, the table illustrates that as Kathy began reading the resourcg:r‘ticies she Was contronted

with arguments both for and against drug testing. As these early excerps fromher protocol indicate,
her position seems to change quickly as a function of the opinions sheis reading; agrecing that drug
testing is an invasion of privacy while also agreeing with employer’s right to provide a safe workplace
through testing.

While writing notes, Kathy makes her-first attempt-at clarifying her view, taking the position that drug
testing is justified if an employer has reason to believe that an employee is using drugs. However, as
she returns to reading the articles in search of specific information to support her tentative view, she
questions the fairness of testing even as a precondition for employment.

—
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As she- progresses, Kathy’s comments during a period of free thinking or brainstorming reveal a
breakthrough of sorts, as she reconceptualizes the issue of testing as'a problem in which the rights of
both émployees and employers seem‘to be in conflict. At this point, having read the articles, written
notes, revisited the articles, and engaged in free thinking, writing the essay allowed Kathy to further
define and articulate her view, which, as she commented, "keeps in mind the freedom of both employers’
and employees.”

Yet, as the next excerpt'of her protocol reveals, Kathy’s decision to momentarily stop writing in order
to engage in reading her notes provided her with a perspective from which to keep sight of the direction
and focus of her essay. Examination of Kathy’s debriefing response concerning the role that reading her
notes served, helps to further-explain the thinking underlying her-shift from writing the essay to reading
notes:-

-Reviewing my notés- heiped me remember my original thoughts and ideas. It stimulated other
thoughts and helped me stick to my focus and not get off track.

As.revealed in the final paragraph of her essay, Kathy’s combined engagements in reading and writing
led her to advocate an approach to drug testing which acknowledges the rights and freedoms of both
employees and employers. This approach forms the cornerstone of her "Equal Rights Policy,” which as
‘she explains "denounces MDT on a national level becausé. that would take away both the employer’s and
the employee’s rights of frecdom and privacy.”

Reasoning operations-and cognitive change. As excerpts from the protocol of Kathy reveal how her
knowledge and understanding of the issues progressed as she read and wrote, anlysis of the changes-
in her patterns of reasoning. operations across the. task provide further evidence of this progress.
‘Examination of Table 9 indicates that Kathy was inclined to engage in proportionally less questioning
(24.7%-to-14.8%), citing evidence (3.2% to 1.9%), paraphrasing (23.1% to 1.9%), and using schema

(29.0% to 35.2%), while cngaging in greater proportions of metacommenting (6.5% to 18.5%), restating

(0.0%.to 3.7%), validating (2.2% to 5.6%), and hypothesizing (10.8% to 18.5%) as her work progressed.
In sum, as her work progressed, Kathy engaged in increasingly greater proportions of metacommenting,
restating, hypothesizing, and validating with the proportion of questioning, using schema, citing evidence,
and paraphrasing declining steadily. ’

[Insert Table 9 about here.]

Results of the analysis of sequential dependency as presented in Figure 4, provide fusther information
concerning the probabilities of specific patterns of reasoning occurring subsequent to questioning,
hypoihesizing, validating, paraphrasing, and restating at various points across the task. As the figure
indicates, Kathy’s thinking was most frequently characterized by significant patterns of reasoning
subsequent to hypothesizing, validating, paraphrasing and restating. However, examination of Kathy’s
reasoning over time- indicates-that these sequences were more or less likely to occiir subsequent to
different reasoning cperations at different times over the course of the task. For instance, during the
first stage of her work, significant (p' < .05) sequences of reasoning occurred subsequent to questioning
and hypothesizing, with a question being followed by a question, and a hypothesis being followed by a
sequence of three consecutive Aypotheses. This is.in sharp contrast to the.fourth and final stage of
‘Kathy’s work during which time her thinking was characté;ized by the occurrence of a significant pattern
of validating and hypothesizing occurring subsequent to validating.

While these patterns of -reasoning represent’ Kathy's thinking at opposite ends of the task, an
examination of her reasoning patterns during the sccond and third periods of time provide a better sense.
of continuity and the evolution of these changes. ‘For instance, Aacross-the second and third stuges of
Kathy’s work, significant shifts in the patterns of her reasoning begin to emerge. In-particular, while
reasoning patterns continue to occur. after questioning and hypothesizing in the second stage of. work,
significant patterns appear in conjunction with validating, paraphrasing, and restating for the very first
time. In general, these patterns indicate that at this time Kathy's-reasoning is characterized by
sequences of validating, citing evidence, and paraphrasing. In the-third time period, Kathy’s patterns-of
restating and paraphrasing are less extensive, while hypothesizing 1éads to a more extensive sequence of
‘hypothesizing in conjunction with validating and citing evidence.
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[Insert Figure 4 about here.]

In sum, ‘these-results corroborate and further define previous findings from the analysis of Kathy’s
protocol which revealed her tendency to engage in more validating, hypothesizing, as her work
progressed. ‘In sum these results also support findings from both: the analysis of Kathy’s protccol and
her debriefing interview which revealed how her understanding of the topic and her thinking changed
as she directed her own reading and writing engagements enroute to learning.

Lisa
Prior knowledge and knowledge change. Lisa’s responses.to specific-debriefing questions about her
previous knowledge and interest in the topic reveal that she began reading the resource articles having

~already developed some strong feelings and opinions against drug testing resulting from her: own

personal expérience. As she explained:

I hadn’t read much about it but a friend of mine on a diving team had to go through drug testing
and it really didn’t seem fair. We talked about it a lot and I never did agree with it. I was really
offended that he had to be subjected to it.

HowevEr, in spite of her previous experiences, as-Lisa describes how her knowledge.and views on the
issue of drug testing developed; her comments reflect a complete change of position. Lisa attributes this
reversal of opinion to her acceptance of three basic arguments presented:in the resource articles. As
she explained how her thinking changed:

At first I was against drug testing but as the authors explained that th:e only reason against drug
testing was that it is an invasion of your privacy and that the reasons for it weré 1) to save lives, 2)
to reduce costs for employers, and'3) to help people get off drugs, it didn’t seem that important that
a little.of my privacy was invaded. Now I'm for it.

Surprisingly, Lisa’s.comments also reflect a reluctance to defend. her previous views, choosing instead
to assume-a more passive disposition toward her own learning; content on being informed by :he authors
as opposed to using her reading-and.writing to-conduct a more critical examination of her ideas-in
relation to the ideas of the articles. Indeed, Lisa saw the issue of drug testing as an uncomplicated one,
and as her comments illustrate, an individual was either on one side or the other. As she remarked, "At
first I-was against it . . . Now Pm for it."

Decisions to read or write. Examination of Lisa’s decisions to shift from one form of reading or writing
to another, provide further evidence of her passive disposition and underlying lack of intentionality with
respect to the reading, writing, and learning in which she engaged. For instance, Lisa explained that
reading the resource articles helped her to understand both sides of the issue while causing her to raise
questions.about drug testing. Sks could then seek answers to these questions as she continued o read.
However, the thinking underlying her ' ‘ision to shift from reading the-articles to writing notes reflects
a'less purposeful approach to making progress toward her goal; an approach governed by chance rather
than by intentions. As she drifted among engagements, first writing and then reading the articles, it is
clear that the collaborative reading and writing exchanges and perspective taking in which she engaged
were built upon chance. As she wrote: -

After 1 finished reading the articles,- I was going to start writing just because that seemed to be the
next obvious step. I'tried-but I couldn’t. I had no idea where to start so I browsed through the
beginnings and endings of the articles hoping that something would grab me and help me star: but
nothing did. So I thought 1 would take some basic notes, e.g,, reasons for and against drug testing.
1 thought.that these would help me sort out my ideas and give me a place to stan.

While Lisa seems to.be aware of the purposes for which writing notes might be used (“sort out my
ideas"), she seems uncertain with respect to when and why a particular engagement shift would be
appropriate. The problems created by Lisa’s decision.to begin writing notes-without purpose or
direction is compounded further when she returns to her notes for support later in the task:

9
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I looked at the notes I wrote, but they weren’t very helpful. I looked at them when I got stuck but
they weren’t detailed enough to help me.

As a result, when Lisa needed help in the process of writing her essay, shé had no other choice but to
continue to reread the resource articles, dgain taking a passive stance toward her own learning--waiting
for something to "inspire me." As she explained her decision to shift from writing her essay to reading
‘the resource articles:

When I was writing and got stuck, I usually reread what I had just written and thought about it but
if nothing came to me'I went back to the articles hoping to get some ideas. Most of the times I was
just looking for something to sound appealing and to inspire me but a few times I kind of
remenmibered something and wanted to see exactly. what it was that the text said.

It is clear that Lisa returns to read the resource articles with a purpose--she is "stuck.” However, her
expectations appear to place the responsibility of progress on the text rather than on herself as she waits
to’be inspired.

Conceptual insights. Th> problems which result from Lisa’s inability to.take control of her own
cognitive destiny as a reader and a writer are further reflected in her debriefing comments concerning
tlllxc evolution of her thinking and the development of conceptual breakthroughs. As her remarks
illustrate:

I never felt a major breakthrough. I never knew exactly where it (the essay) was going. I wrote this
-€ssay one sentence at a time. I never knew where this was headed. Sometimes things seem to click
but in this essay.it never did. I just kept trudging through hoping something would come to me..

As Table 10 illustrates, excerpts sclected from throughout the think-aloud protocol of Lisa provide a
sense of her struggle to make progress and to complete her essay. ‘Much like:Lisa;.these excerpts.
portray the development of her thinking as she wrestled with how to reconcile'the problems-of testing.
with respect to employee privacy and employee safety.

However, while Lisa tended to view the issue of drug testing as rather straightforward examination of
her protocol indicates that she seemed unable to take a stance. Instead; she appears to be at the mercy
of the articles, constantly returning to them in the hope of being inspired; and altering her own opinions
under the direction of the particular author that she happened to be reading. As a result, when she
finally does take a stance, her position is'not well developed or articulated persuasively.

[Insert Table 10 about here.]

For example, as reflected in the protocol excerpt which pr:ccdcs the excerpt of her actual essay, Lisa’s
confusion stems not only from the conflict between her own views, but with her need to continually stay
in step with the opinions presented in the articles. As she commented:

S0 this sentence about testing being ok sometimes,.messes up my argument. But then inat’s what
they said in the article,

The last paragraph from Lisa’s essay indicates that she was able to come to her own conclusion on the
issue of drug testing in the workplace, although she seems unable to articulate her major argumerts in
a logical and persuasive manner. For example, while-she states that protection. of lives justifies an
invasion of privacy, she also scems to suggest that losing one’s job is an acceptable option, should you
not want your privacy invaded. Furthermore, while she did arrive at a conclusion, the two and- one-
half hours she needed in order to complete her essay are reflection of the difficulty she had in making
progress. -

Insum, this table reflects previous findings which indicated that 50.1% of Lisa’s thought units occurred
in corjunction with reading the. resources articles. Indeed; as reading the articles dominated her
activities, few collaborative exchanges among other forms of reading and writing occurred.
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‘Patterns of reasoning operations and cognitive change. As excerpts from the protocol illustrate how
Lisa’s knowledge and understanding of the issues progressed as she read and wrote, analysis of the
changes in her patterns of reasoning operations across the task provide further evidence of this progress.

Examination of Table 11 indicates that Lisa was inclined to engage-in proportionally less questioning
(29.3% to 0.0%), hypothesizing (12.1% to 2.1%), citing evidence (11.3% to 2.1%), and validating (1.5%
to 0.0%) while engaging in greater proportions of metacommenting (6.0% to 23.4%), using schema
(24.1% to 42.6%), and restating (1.5% to 19.1%) over time. The-percentage of paraphrasing tended
to vary considerably, both rising and falling throughout thc task. In sum, Lisa engaged in increasingly
greater proportions:of restating content, using schema, and metacommenting, - with *:proportion of
questioning, hypothesizing, citing evidence, and validating declining steadily as the tasa-progiessed.

[Insert Table 11 about here,]

Results of the analysis of séquential dependency as presented in Figure 6, provide furthér information
concerning the probabilities of specific patterns of reasoning occurring. subsequent to questioning,
hypothesizing, validating, paraphrasing, and restating at specific points across the task.

Overall, examination of Figure 6 indicates that Lisa’s thinking was most frequently characterized by
significant patterns of reasoning subsequent to paraphrasing and restcting content, with the most extensive
patterns of reasoning occurring subsequeiit to paraphrasing in the final stage of her work. As Lisa
engaged in reading and writing, the probability of a paraphrase being followed by using schema, citing
evidence, or more paraphrasing was significant at the .05 level across all four stages of the task. Results
also-indicate that the probability of a restatement being followed by paraphrasing, using schema, and
more resfating was also significant (p < .05) across all four stages.

[Insert Figure 6 about here.]

In addition, while questioning and hypothesizing were Jikely to be followed by a single question and ‘a
single hypothesis respectively in the first stage of her work, these operations led to a different sequence
of reasoning in the third period-of the task, For instance, at this point in her work, the probability of
a question being followed by citing evidence which then led to validating was significant at the .05 level,
Likewise, at this time, a Aypothesis frequently led to a validation which led to & metacomment. The only-

significant pattern of reasoning found to follow validating occurred during the second period of time.

In sum. these results reflect and further define previous findings from the analysis of Lisa’s protocol
which revealed her tendency to engage in more paraphrasing and restating as her work progressed. In
addition, these results-also corroborate findings from the debricfing interview in conjunction with the
analysis of protocol excerpts which illustrated Lisa’s. willingness to be directed by the ideas in the
resource texts; continually engaging ber in the process of restating and paraphrasing the opinions and
views of the authors.

LIMITATIONS :OF THE STUDY

Op-the.positive side, the present study represents a unique attempt to study the effects of different forms
of reading and writing upon students’ thinking and lcarning. Whereas past studies have examined the
effects of a rather static and prescribed array of reading and writing engagements-upon students’
thinking and-lcarning-from texts, this rescarch pursued the question of how students’ ability to direct
their own reading and writing activities was reflected in their writing and.learning. This study was.also
unique in its attempt to chronicle the way in-which students’ thinking changed across a giver-iask as a
result of their combined reading and writing engagements, as well as to examiss studesis’ decisions to
‘undertake various shifts among specific activitics enroute to their goal. Finaliy, whz2as previous studies
‘have sought to examine the types of reasoning associated with specific-reading or writing modes, this
rescarch explored reasoning as a function of both engagements and the purposes for which those
engagements were undertaken.
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On the ncgative side, there are several limitations to this type of study. First, -while. students were
permitted to direct their own reading and writing activities, both the topic of study ind the final product
{a persuasive essay) were determined by the rescarcher. Indeed, the nature of the topic and produst
may have in‘a sense defined the nature of stndents’ ¢ngagements. Second, while the study presented
the results of an indepth analysis of the thinking and learning that resulted from students’ self-directed
realing and writing, more case studies need to be conducted with a wider range of students studying a
range of content materials in order to assess the generalizability of the findings. Third, research findings
based upon debricfing comments and think-aloud protocols have been questioned due to the suspect
nature of self-reports (Afflerback & Johnson, 1984). Specifically, whether or not such.think-aloud
procedures accurately rc,ﬁe_.ct one’s thinking or in fact, change the course of one’s thinking remains
problematic. On the other Yand, these type of data are vital if we are to go beyond what is on the page
to'what is in the, mind of readers and writers (Flower & Hayes, 1980; Langer, 1986; Norris, in press).

DISCUSSION AND CONCLUSIONS

The work of Katz (1982), Giroux (1988), Guthric (1986), McGinley & Tierney (1988), Murray.(1982),
O’Flahavan and Ti¢rney (in press), Ticrney, Soter, O’Flahavan, and McGinley (in press), and Walters,
et al. (1987) provided the theoretical underpinnings for examining the relationship between students’
ability to purposefiilly direct their own reading and writing engagements and the nature of the thinking
and learning which resulted”from these cngagements. In this context of learner-initiztive and self-

regulation, this investigation also explored the different purposes for which specific forms of reading and

writing-were used and-how these purposes, as well as the nature of the thinking in which students
engaged, changed over the course of a given learning task,

Analysis of the think-aloud protocols and debricf; 3 interviews demonstrated that the thinking in which
students engaged, and how it changed in litcracy tasks such as this, is a complex phenomenon mediated
by both reading and writing cngagements and the specific purposes for which these cngagements were
undertaken. Across students, various forms of reading and writing proved to be very versatile activities,
engaging:students in different types of reasoning as well as providing them with the means to fulfill a
number of different purposes.

Examination of the relational structure which exists between students’ purpose, their reading and writing
cngagements, and their reasoning operations provided insight into several areas concerning the reading
-and writing in which they engaged, Analysis of the protocols revealed that students’ purposcs
throughout the task had a direct influencs on the specific fype. and number of reading and writing
activities that they used in order to accomplish those purposes. For instance, as students sought to
update and acquire ixformation, a single activity such as reading ths resource text served their purpose..
However, in order to plan and organize their. ideas, a number of activities such s writing the essay,
reading the resource texts, and writing their notes were employed.

In exploring the relationship between engagements and reasoning, the protocols revealed that students
were involved in different patterns of reasoning as they moved from:one form of reading or writing to
another. These results are particularly important in that they extend the findings of a group of studies
which have sought to examine reasoning as a function of specific reading or writing engagements
independent of the multiple purposes that a single reading or writing activity is capable of serving when
students are pzemitted to direct their own reading and writing engagements in pursuit of some other
lcarning (Durst, 1987; Langer, 1986; Langer & Applebee, 1987; Marshall, 1987; Newell, 1984). However,.
the present stuc:ly tl.f;euggc:sts that there is no one-to-onc eorrcspgndenee between :‘i:dmg and writ;‘ng
cngagements an reasoning operations which characterize students’ thinking, Rather, it suggests that
the thinking in which students engage during different kinds of reading or. writing, and how it changes,
is a complex phenomenon mediated by both engagements and the specific purposes for which they were
undertaken. Results also suggest that students’ purposes tended to vary considerably over the course
of their combined reading and writing activities.

Additionally, while this class of very influential studies of writing and learning provides evidence to
suppiort the-usc of analytical essay writing, extended essay writing, and personal writing in fostering
-undérstanding in social science and literature, the findings of this study suggest that we need to continue
to explore the question of whether or not such results are due to the influence of writing alone or to a
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variety of other recursive reading and writing engagements that studenty sitay. have undertaken in the
service of writing their essays.

In addressing this issue, a recent study by Tierney et ak (in press) of studenis Yo were directed to
engage in more complex-combinations of reading an article in combination with wniting un essay, in
conjunction with atswering questions about a topic, revealed that these combinations involved students
in 2 more balanced array of reasoning operations and aduced them to adopt a more critical disposition
toward what they were studying. Simili:ly, the present rescarch suggests that changes in- students’
thinking and learning over time occurred as a result of their ability to orchestrate a number of different
reading and writing activities in conjunction with writing their esszy. Indeed, results from both studies
suggest that the extent to which siudents areable to think about and explore a topic of study must be
attributed to the combined teading and writing activitics in which they engaged earoute to writing their
essay rather than just the.cssay. itself.

In addition, the extent to which students culisted various combinations of reading and writing varicd
considerabiy‘at specific points from the beginning to the cnd of the task. In general, thi tendency of
students over time was to cngage in increasingly more diverse combinations of specific types:of reading
and writing as opposed to relying upon a single ativity in order to make progress toward their goal. In
particular, while reading the resource texts tended to be the dominic activity in early stages of the task,
students’ engagzmeuts in the middle to later portions of the task, when writing the essay dominased,
were characterized by relatively more diverse combinations of a number of reading and writing activities.
In these time pericds, students were engaged in writing notes; reading their notes, reading the resousce
texts, reading their own essay, and writing the draft of their essay.

The ability to combine dificrent-forms of reading and writing earoute to conducting a topical inquiry
is reflected in varying degrees in the reading, writing, and learning of Lisa and Kathy. In general, Kathy,
having begun. her work with no formal. opinions on.the topic, use-her reading and writing in order to
first discover and then clarify what she actually believed. ‘Lisa, on the other hand, was "catried along"

by her scading and writing, readily changing her original beliefs in favor of the views expressed in the

articles before finally ~3ing at her own position..

As Kathy and Lisa represent the range of reading <ad writing behaviors evidenced by the students in
this study, their collective engagements can be conceptualized as the means by which they gradually
engineered a shift away from the resource articles and the opinions of others enroute 10 the development
of their own texts (notes, draft) and their.own ideas on drug testing.. This movement is most apparent
in the activities of Kathy as she sought to discover and reaffimn her-beliefs. In general, reading the
resource articles served as the means to initially confront and react to the important arguments and
issues. From this point, writing notes represented a kind of “first sicp” away from the articles toward
the development of their own ideas as students sought:to “see" or *position" their thoughts in reiation
to the information presented in the articles. In the case of Kathy, the act of brainstorming served as yet
another means to move-away from the articles enroute to forming her opinion, helping her to see the
inconsistencics in their own thinking. Finally, the act of writing the essay served as a mode through
which students formelized their views, allowing ideas to come to fruiticn as they created a text of their
own.. ;

In contrast, Lisa’s inability to appropriately use activities such as notetaking, brainstorming, writing, etc.,
in order to "break free" of the articles represented the core of ber difficulties, as she struggled to make
progress and articulate her own opi~ions ihroughout her work. Indeed, Kennedy’s (1985) examination
of the composing processes of six college students writing from sources revealed similar results for less
able readers and writers. As she reports, sich siudeats “drew. heavily.on their sources, rereading ihem,
extracting direct quotations, and inserting them into the piece" withont ever gaining ownership of the
ideas (p. 449). Flower (1981) also referred to this approach to texts’in describing the reluctance or
inability of some students to cffectively use the ideas of others in the development of their own texts.
According to Flower, such students usc a kind of "survey strategy,” borrowing.phrases and piccing
together the writing and ideas of another (p. 154). In a similar vein, results of a recent study of how

‘the writing context shapes college students’ strategies for writing from sources, Nelson and Hayes (1988)

found that college studeuts varied considerably with respect to the way in which they used reading and
writing in order to formulate a rescarch paper. For example, while some students used a variety of

20
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reading and writing activitics in order to transform source material enroute to producing original ideas
and conclusions, cthers were content with moré "low-investment” reading and writing strategics which
enabled them to mérely reproduce information found in a variety of sources.

In addition, Kathy-was able to bring about a conceptual breakthrough or insight into the topic over the
course of their combined :reading and writing engagements. Similarly, VanDeWegie (1987) also
documented the "heuristic moments” or "conceptual leaps” experienced by writers in the process of
composing texts of a more personal nature. However, as evidenced by-this study, such breakthroughs
need not occur only during writing. For example, Kathy’s major insight occurred as a result of her
brainstorming or free thinking subsequent to reading the articles and taking notes. Lisa, on the other
hand, reported never really achieving any major conceptual insights.

Overall, this study suggests:that different forms of reading and writing are indeed different ways of
thinking-and knowing. In light of the work of Wittgenstein (1953) and his prominent metaphors for
knowledge organization and learning (particularly the metaphor of the "criss-crossed landscape”) in
conjunction with the more recent work of Spiro ¢t al. (1987) in knowledge acquisition, various forms of
reading and writing can be conceptualized as those cognitive acts which provide a learner-with multiple
"traversal routes” or perspectives from which to "criss-cross’ and explore a topical landscape. Indeed,
the reading and writing in which Kathy and Lisa engaged represent in varying degrees their efforts to
"criss-cross” the topic of study enabling them to highlight the complexities of certain issues as well as
establisi sources of support to be used throughout the task. This use of reading and writing is further
reflected in Spiro’s comments concerning the importance of "criss-crossing:”

By criss-crossing the complex topical landscape, the twin goals-of highlighting multifacetedness
and establishing ‘multiple connections are attained. Also, awareness of the variability and
irregularity is heightened, alternative routes of traversal of the topic’s complexity are illustrated,
multiple routes for later information retricval -are established, and the general skill of working
around that particular landscape 1s developed. (p. 8) ’

These findings also provide strong evidence of the "internal collaboration” (Pearson & Tierney, 1984;
Tierney, Leys, & Rogers, 1984) or vicarious dialogue that often emerges from the self-directed exchanges
that a single learner may orchestrate among different forms of reading and writing enroute to acquiring
knowledge on a topic; each particular activity providing an individual learner with its own unique
perspective from which to examine the topic of study as well as to examine their own thinking. Indeed
the emerging picture is one of a single learner, creating through his or her recursive engagements; a kind
of vicarious community of readers and Writers exchanging perspectives with one another as they move
back and forth between writing notes, reading the text, writing the-draft, reading the draft, and reading
their notes.

This particular view of literacy and learning, which places a single learner at the center of a vicarious
community of collaborative readers and writers, exchanging topical perspectives and providing one with
different ways of knowing and "traversing” a topical landscape leaves us with some provocative questions
‘to answer. On one level, it asks that we continue to explore the-nature of the relationship between
literacy, student-initiative, and the ability to conduct a thorough inquiry of a topic of study. And, it asks
that we explore, in more detail, the nature of such communities, how they evolve, as well as how they
vary across students of different. abilitics and across a variety of rhetorical tasks and topics-of study.
Additionally, it invites us to examine. the relationship between the internal communities which learners
construct-and the more obvious external communities of teachers and peers--how learners use both
communities to accomplish their goals. ‘On another level, it asks that we -pursue a more precise
exploration of the nature of students’ conceptual insights into topics of study and the kinds of
coll;nboragtli‘ve exchanges of readers and writers, both internal and external, that accompanied or led to
such insights.
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Instructional Implications

Few would argue that one of the more valued cognitive activities associated with formal schiooling is the
ability to use reading and writing in order to inform oneself with respect to various topics or areas of
interest. This study-suggests that this ability would almost certainly require that individual learners
understnd the fusictions that different forms of reading and writing are capable of serving in order to
avail ttemselves of the combinatorial power of these acts, However, in actualizing this combinatorial
power and in informing oneself, students must also be able to make timely decisions about the usefulness
of undertaking a specific reading or writing engagement across a task if they are to-effectively
orchestrate and direct their recursive movements from one form of reading or writing to-another. Of
what value is the ability to use reading and writing in order to learn-if students are unable to customize
‘both-the specific types of reading and writing they elect to undertake for particular tasks as well s the
manner in which they chose to combine these engagements in order to accomplish their particular goals?
How can we foster students’ ability to use their literacy skills in conducting a critical inquiry of a content
domain if they are always supplicd with both the fypes as well as the specific instructional sequence of
engagements they shouid undertake? ‘

If we are to develop students’ ability to explore topics-and issues of importance, we caanot rely on
models of instruction which do not equip them with the ability todirect their own reading and- writing
engagements. Indeed, if we wish for studeats to take control of their own learning and actively inform
themselves through reading anid “writing, we must recognize the importance of learner-initiative in
fostering the critical inquiry of topics. As this study indicates, the true combinatorial power of reading
and writing can only be realized when a learner:is. able to orchestrate their own engagements as it is
relevant to their particular needs. This research also suggests that students need not only to know how
to write notes for-example, but when and where, in the course of a task, note writing is most appropriate.
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Table 1

Spedific Reading-Writing Engagements

Percent of Thought Units

Etégagements (n) ~ Fam Sara Kathy Lisa Dawn Nina - Wanda 7 Average %

Read Draft 417 137 131 71 26 33 88 192 150

Read Texts 1216 311 531 40,0 50.1 353 524 397 438

Read Notes 107 53 15 46 00 26 70 52 39

Read Assign 14 02 04 07 02 08 06 03 05 j
Write Draft 794 387 25.1 346 255 329 231 210 286 “
Write Notes 209 11.1 6.6 79 16 50 71 14 75 -
Think Texts 17 00 02 39 00 0.0 09 0.0 06

Think Notes 3 00 00 11 00 0.0 00 0.0 01

TOTAL 2m 100 100 100 100 100 100

100

100




Tabic 2

Spécific Reading-Writing Engagements Over Time
Percent of Thought Units -
Time 1 ‘ Time2 ___Time3 Time 4

‘if_grm () Write Read Think (n,, Writt Read Think (n) Writt Read Think (n) Write  Read Think -
‘,Notes’ 130 120 05 00 157 107 9.2 04 24 02 35 00 8 0.0 27 0.0
Texts 906 00 866 06 184 00 233 14 114 00 172 00 29 00 97 00
Drafts 2 0.1 a 01 00 431 401 155 00 518 490 291 00 260 523 343 00
Asglgn 1 0.0 0.0 0.0 3 00 04 0.0 7 . 0.0 11 00 3 0.0 10 0.0
TOTAL 1039 100% TS 100% 633  100% 300 100% .
N=21 | - |

3z




e
. Reasoning Operations During Combined Reading-Writing Engagements
Pesceant of Thought Units B
- Reasoning:. v V ' :
"‘Operations .. (n) Pam Sara Kathy. Lisa Dawn Nina °  Wanda  Average %
" Questioning 442 231 87 161 147 99 199 166 159
Hypothesizing 293 - 122 9.8 182 79 111 115 33 106
;Méta- _ — .
Commenting 469 149 218 139 202 155 175 117 i69 °
Using Schema 685 252 334 254 215 242 19.5 235 U7 <
. Paraphrasing 299 48 9.8 132 150 117 75 186 108
Citing
Evidence 139 36 46 39 63 6.4 6.0 39 50
_ Validating: 154 105 24 7.1 24 23 (N 49 50
Kstating 296 57 9.4 21 121 190 103 176 107
TOTAL o ww 100 100 100 100 00 - 100 100




“Table 4

How Reasoning Opérations Change Over Time
‘Perceat of Thought Units

3

Meta- Using Citing Total

(n) Questioning Hypothesizing Comment  Schema Paraphrasing Evidence  Validating Restating % .
1039 185 109 90 295 182 60 34 47 100
75 15.7 129 20.0 219 54 6.3 81 . 96 100
663 15.7 89 | 19.9 19.5 77 » 39 71 174 100

300 80 7.0 29.7 26.7 '5.7'\ 0.7 3.0 19.3 100 |
2m |




, Table 5
Purposcs for‘Combined Reading-Writing Engagements

Pezceat of Thought Units
: Purposc (n) " ~ Pam ~ Sara Kathy> Lisa Dawn Nina Wanda  Average %
 Generate 357 149 133 179 118 9.6 145 65 129
* Formulate. 481 193 9.8 182 152 222 203 166 173.
Analyze 543 27 181 154 21.0. 15.5 19.5 235 156
Revise 74 15 28 11 52 47 15 23 27
Plan -
Organize 454 185 26,0 186 123 125 15.4 15 163
‘Update -
Acquire 344 74 107 68 168 99 139 25 ‘12.4
 Evaluate 310 128 124 179 94 13.1 17 65 112
~ Review 24 29 68 43 8.1 125 71 147 1.1
TOTAL 2777 100 “100 100 100 100 100 100 100

w
)




“Table 6
How Purposc Changes Over Time
“Percéat of Thought Usits
Plan - Update - Total
Time (n) Generate Formulate  Analyze Review  Organize Acquire Evaluate Review %
Time 1 1039 239 0.7 239 0.1 102 230 171 10 100
Time 2 775 102 230 176 27 248 57 8.0 8.1 100
_Time 3 663 39 29.1 183 35 170 75 68 139 100
Time 4 300 10 343 123 97 37 83 163 100"

s

TOTAL 211

14.3
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Table 7
Purposes Served by Specific Reading Wiiting Engagements
Dhiuqtof'l\wt Units

-
T Plan-  Updates Total
Eagagement (n) Generate  Formulate  Analyze Revise Organize Acquire Evaluate Review %
ReadDnaft 417  i0 50 ®\1 10 9 12 115 56 100
Read Texts 1216 85 34 243 01 105 2%.2 154 16 1000
Read Notes 107 112 1738 234 19 355 51 63 00 100
ResdAssigh 14 00 00 286 00 357 71 214 21 100
Write Draft 4 72 493 103 83 189 0.6 52 0.1 100
:Writc Notess 209 225 38 177 05 402 57 96 00 100
‘Thiok Texts 17 529 0.0 00 0.0 177 118 127 00 .100%
Think Notes 3 1000 00 20 0.0 00 00 00 00 100 :
TOTAL 2m 7 ( —_— , \ o
..
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Table 8

Emapuﬁmmm-mammofm.y
Reading the Resource Articles:

_ Writing Noes:

I'm reading this part that "you don’t hang them all to get the guilty." I think that
mandatory testing would be an invasion of privacy and that its against the
American tradition of innocent until proven guilty.

I agree with the person who says employers have a responsibility.to keep the
workplace safe and that if there’s reason to believe someone is using drugs then a
search is justified.

I agree with him that people such as pilots anc.:train crew and other peovle wio
influence safety they should maybe be forced"to take drug tests because the have
the lives of other people in their hands. They have a responsibility to other
people. But it does seem like a contradiction to say that some should take tests
and other shouldn’t:- .

So I think I can take the view that all employees should not be forced to take
drug tests initially, but if there is reason to believe that they are using drugs the I
think that the search is justified.

Reading the Resource Articles:

Free Thinking:

Writing the Essay:

Reading Notes:

I think I'll use some of these statistics over again and see if I can use any of
these. It does say that there’s a 27% increase in the nations’ corporations
screening job applicants and current employees. I guess I don’t think its unfair
Jfor an employer to state up front that in order to be hired employees need to go
through drug testing. But I don’t know if that’s a contradiction or not:

So I guess it would be if you looked at it from an employer’s standpoint or a
workers standpoint and either way you pick you’re gonna restrict the freedom of
one of those two groups.

Based on that I definitely have a comprising view because I think that after
reading these articles I think that on a nation-wide scale it shouldn’t be
mandatory that employers test all employees, but it should be left up to the
employers to decide if he want to test all his employees and applicants.

I think that my view more keeps in mind the freedom of the employers as well as
the employees and doesn’t go to an extreme point of either one in saying that ¢ aly
the employees have the freedom not to be tested or only the employers have the
freedom to test. So both wil have freedom and 1" :ir rights will be considered and
protected.

Ok, so after 1 state the-view of people who don’t want drug testing then I would
State my.own view which is somewhat of a compromise.

43




The Essay:

|
|
|
Only a policy which fully protects the rights of both employers and employees

would be fair to all people and consistent with the foundaaons of America in

protecting the liberties of all people. The policy which is fair to all people is the

Equal Rights Policy. This policv denounce MDT on a national level because that

would take away both the employer’s and the émployee’s rights to freedom and
privacy. The Equal Rxghts Policy protects the rights of both employers and
employees. This policy states that employers have the right to decide if they want
to make drug testing mandatory in their company, but they must state clearly to
applicants how they will be tested and what action will be taken if the tests come
up posmve. So employees have the freedom to choose which companies to apply
knowing in advance which ones test for drugs and which ones do not. In this
policy neither the employer’s or the employee’s rights are violated.




Table 9

llo!v Beasoning Operations Change Over Time (Kathy)
Pemnt of Thought Units ;
i Meta-  Using  Citing ' Total
Time ] (n) Questioning Hypothesizing Commenting Schema  Paraphrasing  Evidence  Validating  Restating %
Time 1 9 247 108 65 290 2.7 32 22 00 100
Time 2 72 11.1 236 6.9 264 9.7 83 125 14 100
Time 3 61 938 230 295 98 115 16 938 49 100°
Time 4 54 48 185 185 352 19° 19 56 37 100
TOTAL 280 ’ ’ -

Average % 161 182 139
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Table 10 A
Excerpts from the Think-Aloud Protocol of Lisa
Reading the Articles:

After I read the first paragraph and it csks Mr. Bensinger why he’s in favor of drug
testing, it made me think if I was in favor of it and I kind of think I am, just for the
basic safety of the public I guess.

Reading the Articles:

1t seems like if they (employees) can work even though they do take drugs then that
- should be ok. But at the same time there’s more of a risk and it doesn’t seem that its
ok that they should risk the safety of the public. I don’t know how I feel about that .
- - I'm not sure where you draw the line between an invasion of someone’s privacy and
protection of the public.

Reading the Articles:

Right now I'm just trying to think if I'm in favor of drug testing or if I'm not in favor
of it. I' in favor-of it kinda just because I don’t think I'd really be offended if
someone asked me to provide a sample because I'm really ccncemed with other people’s
privacy. -But I can see why other people would be upzet. '

Reading the Articles:

He says that the tasts are unreliable and incapable of determining whei drugs were used
and that they can’t determine such things as impairment of performance and impairment
of ability or safety which is important because if people aren’t ut risk then they shouldn’t
‘be subjected to unfair testing.

Writing the Essay:
1 feel that small invasicn ‘of privacy.is alright if there’s a chance.it will in tum protect
the:Sives of others. ' .

Reading the Articles:

I'mi reading the.part about employers don’t have the authority to regulate what their
employees do off thz job and I'm getting a little confused because I just said that drug
testing was ck but before I said that it wasn’t ok, ever. And now I want to say
employers can’t do it (testing). So this.sentence about testing being ok sometimes
messes up my argument, but then that's what they say in the article. -

The Essay:

I feel that since drug testing has caused a decrease in accidents and deaths it is our
respon;.oility to help implement drug testing nationally. I feel people should have the-
iglt to refuse testing which could, in tum, affect their employment status but then they
are determining what will happen to them rather than putting many people’s lives in
Jjeopardy, which is what could happen if drug testing is banned.




“Table 11.

How Reasoning Operations Change Over Time (Lisa)

- Average %o

“Percent of Thought Units
Meta- Using Citing B Total-
““Time (n) Questioning Hypothesizing Commenting Schema  Paraphrasing Evidence Validating  Restating %
“Time T 133 293 121 60 241 143 113 15 15 100
Time 2 95 126 53 347 179 63 42 42 14.7 100
“Time 3 106 5.7 66 26 151 236 38 2.8 198. 100
-Time 4 47 0.0 21 234 426 106 21 0.0 19.1 100,
[yoTAL  3m1 7 “ o

" 161 182 202 as 150 39 71 21 i
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Percent of Thought Uaits

Generate

n= 357
12.9%

-~

For;'nuln_e | —=PWrite Draft

81.5%
" n= 481
17.3%
) Texts
60.3%
Evaluaté ' Dnatt
. 15.5%
n=310 )
11.2% rite Draft
13.2%
Revise —PWrite Draft
89.2%
n=74
2.7%

writing engagememnts) are preseunted.

Plan-
_Organize

n=454
-16.3%-

Review

ne2f4 ~
1.7%

Analyzse

nesS43
19.6%

Update-
Acquire

a=344
12.4%

Write Draft
33.0%

easd Texts
28.2%

rile ‘Notes
18.5%

—=®Read Draft
85.1%

Texts

18.2%.

rite Draft
15.1%

92.4%

*Combined percentages sccounting for at least 50% or more of their respective categories (reading and

[




Figure 2
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