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Abstract

A series of studies designed to address basic questions about instruction in subject areas such as
science and social studies at the elementary level, are described and findings reported. The focus of
investigation was group discussion of textbook content, and the basic questions -addressed concerned
the effects of instruction in terms of students' 'knowledge acquisition and= their independent reading
comprehension of novel content.

Subjects for the studies were fourth grade students. Instructional treatment conditions were created to
distinguish two primary methods of treating text content during class discussion: (a) instruction which
isolated brief segments of text for oral reading and,subsequent discussion, modeled on conventional
practice in elementary classrooms, and labeled discrete; and (b) instruction which focused on larger
content units (a subsection rather than a paragraph), designed-to promote-students' abilities to relate
information within and across sections of text, labeled Integrative. An independent reading condition,
with no instruction, served as .a control.

-Students either read silently or participated in teacher-directed instruction, which included guided'
discussion of text Content, after reading. The content was a series of 12 articles about three insect
societies in a specially prepared booklet eiititled,s, discussed and/or read over a 12-diy
instructional period: Prior to reading the articles students were administered a series of pretests
designed to assess domain-specific factual knowledge, abilities to use texts as information sources, and
approach to learning from texts. During the instructional period students completed a daily test of
knowledge acquired after reading or instruction, without access to the text. These measures assessed=
understanding of factual information, ability to construct explanations, and application of knowledge in
new contexts. At the conclusion of the study, all pretests were administered as-posttests. Additionally,
transfer to independent reading Comprehension was assessed through measures constructed for each of
three passages varying in deigee:ofrelatedness to the instructional material.

Principal findings indicate that instruction significantly enhances both the amount and kind of
knowledge students' acquire. Further, Integrate instruction is more effective than Discrete instruction
with respect to students' knowledge acquisition :and independent reading comprehension of both
related and unrelated material.
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DISCUSSION, COMPREHENSION, AND KNOWLEDGE
ACQUISITION IN CONTENT AREA CLASSROOMS

Thepurpose, of the set of studies reported in this article is to increase our understanding of -the
complex set of theoretiCal and instructional issues involved in "reading to learn." Our interest inthese
issues stemmed from an.intuition that both teachers and students were commonly frustrated-in dealing
with:textbook content in subjects -like social stUdies.and science. ThiS intuition led us-to a series of
descriptiVe studies dealing with the structure and content of student textbooks (Gallagher.& Pearson,
1982) and the approaches.teachers used in classrooms to handle texts that are typieally.too difficult for
:at-least a thirdof their students to read on their own (Gallagher & Pearson, 1983).

iia,our classtoC n work, we learned that teachers at theintermediate level feel an obligation to make
sure that studentt get a chance to "hear the content;" hence they engage in round robin ciratreadingAf
each chapter, Stopping every'paragraph or two to check ComprehenSidri. Most teaChers,Wighthatthey
Could-find altemative approaches to distussion or that they could rely ow:their :students to:read and
learn the information on their own; but, in fairness especially to those with modest reading and
studying skillS, they revert to the Wetland true-method's:to:al reading and recitation..

These observations came at a time when we Weit_beginning to lie-informed by research and theory
from the gtudrothuman cognition and the study -of' the structure- of-prose. From our 'classroom
observations we felt.the need to develop and evaluate. instructional alternatives to the conventional
Wisdom. From studies of the structure otknowledge and text afrainework for_ developing these-
alternatives. OncedeVeloped, we carried out a-series of ihreeintervention studies with fourthgrade
students to evaluate the, effectiveness of these alternatives.

A priniary assumption underlying our approach reserthwas that the central goal is to
understand the relationship between instructional' and cognitive processes. Accordingly, we attempted
to explicate the reading process as,:it is Used-to acquire knowledge from text. -To_idontify cognitive
processes that .would- likely be implicated in this type of reading, we turned to recent work in knowledge
acquisition, tokt structure, comprehension, and metacognition as the most likely sources of insight. We
tried to design a set of instructional procedures that would foster those processes we had identified.

As in any 'intervention study, one must decide Whether to study the impact of key variablet by
manipulating them or-by studying 4.he effects of their natural variation.tLicigh careful measurement.
Our approach combines these two -strategies. We always -directly, assessed the impact of our key
variables; our decisions a:_Out what variables to manipulate were based upon Wha we learned at each
stage of our research.

In the sections that follow, we will discuss the research relevant to both cognitive and instructional
processes, report our findings from.a series of three intervention studies, and discuss the implication..
of these findings for the general issues involved in reading to learn.

The Classroom Context-andiConventional-Practice

Descriptions _of Practice

If we compare the report of Joseph,Mayer Rice's early impressions, of American-classrooms (1893)
with more recent observational work (Durkin, 1978-79; Gallagher & Pearson, 1982), we, find that, in
some respects at least, practice has remained remarkably stable, indeed resistant to change. In visiting
American classrooms Rice observed that a large proportion of time was devoted to the practice of
"examining" students on their mastery of textbo.,k information. Later, Burstall (1909) contrasted
prevailing American practice to European practice, commenting that while European teachers tended
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to lecture- more frequently, inviting littleTarticipation from students, American- teachers more often
acted as meeting chairmen while textbook content was reviewed during discussion.

Not long after Burstall's obserVatiOns; Rontiett Stevens published her work based on observations of
-secondary school classroomS ,(1910, 1912). From .Stevens' work, the democratic meeting chairman
portrayed by:Burstall reemerges as the adult who dominates instructional time with the initiation and
control of alargeproportion of the verbal exchange taking placein classrooms, most of which is rapidly
paced questions usually requiring verbatimcrecallor only-a superficial understanding (Stevens, 1912).
Stevens' observations confirm Rice's. earlier iMpressions and dispel Buistall's, viewof the teacher as a.
democratic facilitator. But, Burstall was correct, in observing that Atherican -teacherS did little
lecturing; instead, _American teachers engaged in a practice that has variously been termed oral
examination, recitation, or disciSsion.

In a thoughtful review-of the literature on recitation, Hoetker and Ahlbrand (1969) report that Stevens'
work stimulated several additional efforts to observe and describe classroom practice. The motivation
for this was two-fold: -rust, the characterization of practice emerging from Stevens' work proMpted
others to susoect that Stevens had selected extremely poor teachers to observe; second, the practices
documented by Stevens were generally regarded as pedagogically unsound. But, later work largely
confirmed Stevens' findings (Barr, 1929;,Colvin, 1931). Teachert relied heaVily on textbooks and spent
large portions of class time querying the information_ contained in those textbooks. (For -a:more
comprehensive treatment of earlier practice, see L. Cuban, 1984, How teachers taught.)

More recent descriptions of on-going instructional practice include those by Smith and Geoffrey
(1968); Durkin- (1978-79),.Stodolsky, Ferguson, and Wimpleberg (1981; Stodolskyr 1988), Gallagher
and,Pearson (1982);,-Alvermann, 'Dillon, & O'Brien (1987): Smith and Geoffrey's work, Provides, a
painstaking ethnographic analysis of the-events in one classroom. Working with inner-city_children, the
teacher_ adopted the practice, 'particularly in social: studies, of devoting class .tune to what has been
termed "hearing the textbook" That. is; the teacher called .on one student. to read a portion, Of the
assigned textbook material aloud. When the student finished, there ensued a brief exchange between
the teaeherrandstudents of the information-contained in or relevant to that section of the textbook.
The lesson then-.proceeded by alternating oral reading and verbal-exchange. This practice of "hearing-
the-textbook"moveS away from -the -earlier, more strict. form of recitation: when teachers called-on
students to recite from 'Memory relevant Material from the textbook. AS it is still dominated by
extensive teacher questioning, however (cf. Durkin, 1978-79; Goodlad, 1984;_ Sirotkin, 1983), many
would be reluctant -to grant it the status of true discussion. Nevertheless, as we shall see later,
practicing teachers regard various forms of "hearing the textbook" as "discussions:-

The work of Stodolsky ,(1981, 1988) is generally in keeping with the observationi of Smith and'
Geoffrey, although StodolskY and_ her colleagues distinguish between practice in social studies and
matheniatics classes. They observed several fundamental differences between the two types of classes,
including grouping- (whole class or small group), and-specific student and teacher behaviors. For our
vurposei, some of the descriptive information-the authors report .about social studies instruction is
,particularly relevant. Nearly half (i.e., 44.4%) of the recitation time in.social studies at the elementary
(fifth ,grade) level.was devoted to oral .reading of the textbook and questions and- answers. The
turtliook was.the dominant material for both students and teachers (teachers relied equally as much on
the itself as On the Manual accompanying

Consistent with the Stodolsicy- findings are Durkin's (1978,79),-, observations of elementary school
clasirponis. Durkin was primarily concerned with describing reading instruction,--but her work did
include -a more 'Milted set of observationt of social studies and science instruction as well In
describing instructional practice in content area classrooms Durkin observed-that there was very little
of what she defined: as text comprehension instruction, paralleling her findings about reading
instruction., *-Rather, practice and assessment (asking questions about text content) emerged as far
more common activities, with listening-and responding to questions being the predominating student
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behaviors. This Durkin attributed to the prevalent _practice of allocating instructional time, particularly
in social-studies, to class discussion. Despite the-prominence of the text in instruction- (discussion,
questions and' answers concerning the textbook, reformation), Durkin reports that she observed no
instruction aimed at teaching children "how to be better readers of subject area texts" (Durkin, 1978-79,
P. 520).

In a series of observations and follow-up te:.cher interviews conducted' in 30 intermediate grade social
studies and science classrooms, Gallagher and Pearson (1982) explored the role of the textbook in
content area instruction. Therconcluded that, at least for their sample, content area instruction is
textbook-dominated, and that this was particularly true in social- studies. Though teachers cited the
value of supplementary films; tapes, and pictures, as well as field trips, clats projects, and guest
speakers, most of the activities observed and-the content covered was dictated by the textbook.

In addition to this- very general observation, Gallagher and Pearson were also able to provide some
descriptitre evidence about the prevalent instructional activities, theirsequence, and format. Typically
teachers reported that they spent 2 to 3 weeks on each unit of content, repeating the same sequence of
activities for subsequent units: The teacher introduced the unit; then students read the unit
independently; afterwards the teacher and students discussed the unit material, covering, one segment
per day. During this same -time period, -students completed independent activities of two types:
preparing written responses to teacher-prepared or textbook questions, and completing workbook
exercises. At the end of the unit, students' mastery of the content was assessed by a test, prepared
either by the teacher or the textbook publisher.

The format for unit introduction was most often a discussion, though alew teachers prepared advance
organizers or study guides outlining the major topics in the textbook. Next, teachers covered _the
content, by following one or another of a very few formats. By far the most frequently observed format
was to proceed through that day's segment of 'text by reading brief segments orally, stopping to discuss
the information contained in that section, _and then going on to read the next section aloud. Other
formats, each observed rarely in practice, were teacher lecture, student' formulation of questions to
pursue, and discussion organized by teacher-prepared study guides.

Comparing more recent work with the impressions and observations recorded near the turn of the
century, it find that in some important respects instructio, practice has altered very-little. The
textbook continues to dominate. It is the textbook that delini ices the knowledge to be acquired. The
principal instructional activities continue to-focus on the textbook as teachers direct students to first
read portions of it aloud and then question students about -the- information contained in those portions.
This themis the context providing the opportunities for students to acquire-knowledge and develop
skills to acquire knowledge on their own.

Evaluations of Practice

There have been relatively, few efforts to evaluate the degree to which the instructional practices just
described facilitate either knowledge- acquisition or reading comprehension, Although such practice
has been studied, the focus of inquiry has been to characterize the interactionbetween teachers and
students as a social process (Bellack, kliebard, Hyman, & Smith, 1968; Edwards, 1980, 1981), as having
an underlying logic (Smith & Mau; 1970; Rosenshine, 1968), or as an avenue for cognitive
development (Taba, 1966). In reviewing classroom interaction research, Dunkin and -Biddle (1974)
-concluded that while much has been discovered about the processes of teaching through these studies,
the implications for student achievement, even in the most general sense, are yet unclear. For.miample,
although there is evidence that teachers ,thuld be trained to adopt many of. the practices that Taba
(1966) advocated, -and indeed altered their ,practice, these changes in teacher behavior were not
associated with corresponding changes in students' achievement.

al
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Although there may be a variety of reasons for the failure to observe a consistent relationship between
the teacher's practices and students' achievement, there are two which seem particularlyrelevant. One
is that achievement has generally been measured in very global terms, perhaps masking, some
instructional effects. The other is that although,the central role of the text has been frequently noted,
the text has not influenced either the systems -for characterizing, group interaction or the indices of
student achievement resulting from those interactions.

Given the dominance of textbooks obserVed by others, this is surprising;, heir contents would seem
useful in creating various indices of student achievement, particularly knowledge acquisition. With the
possible exception of.Taba's work, which included extensive curriculum developthent, the descriptiye
and empirical work on recitation and discussion has eschewed text except to note its central role. The
observational schemes developed by Bellackand.Davitz (1963) and Smith and Meux (1970), and used
with some modification by others, do not take into account the,text material in,use. A striking.case in
point is the fact that the most,common practice for dealing with text, allowing students to '"hear the
textbook," hasnot been evaluated experimentally, even though its close dependence on the,text would
render evaluation-relatively straightforward.

Despite the fact that there exists no indeirof its effects, "hearing the textbook" continues to provoke
criticism frOm a variety of sources. Criticisins most often reflect the belief that the large numbers of
questions directed at students by the teacher are not instructive in any meaningful sense (Stevens, 1912;
Durkin, 1978-79). Others criticize thelcind of questions, citing the hie.i incidente of "low-level factual
detail", elicited .by teachers' questions (Guszak, 1967; Dillon, 1984) as a probable cause of lower overall
achievement.

In summary; a survey of the classroom context quite clearly suggests tht discussion of textbook content
is the,most prevalent instructional process to promote learning information. To explore th.,. important
cognitive processes, we turn now from the -classroom context per se to the nature of the reading
comprehensiOn task as it operates within that elas:sroom context. Since'the goal of such instruction is
to help students become, more knowledgeable about specific dOmaint of Information, we are
particularly interested in reading comprehension as a tool for acquiring knowledge.

Knowledge Acquisition and Reading Comprehension

Knowledge Acquisition

There is an increasing body of work in knowledge acquisition growing out of the more general work in
schema theory. Briefly, schema ,theory (Rurnelhart, 1980; Anderson & Pearson, 1984) posits the
existence of abstract structures that represent the organization of knowledge in memory. New
knowledge can be acquired through a gradual process of assimilation or through a process of
restructuring in which either new schemata are created to augment existing schemata or old schemata
are completely reorganized.

Depending on the congruency of the new and existing knowledge, existing knowledge structures may or
may not be altered as new information is encountered. What has been less clearly articulated to date
are the mechanisms that prompt or enable these changes in knowledge structures ( Vosniadou &
Brewer, 1985, 1988). Several mechanisms have been proposed, including induction of schemata,
analogy and perceived anomaly or incongruity. To date, the evidence appears to support analogy as a
powerful mechanism for restructuring (Gick & Holyoak, 1980, 1983; Vosniadou & Ortony, 1983);
evidence supporting the other candidates is currently weaker.

In addition to the underlying processes and mechanisms of knowledge acquisition, there is a third area
of concern that ,may be generally subsumed under the rubric, approach to learning. Included here
would be the control processes of a metacognitive nature: limy the 'learner approaches a task and
monitors his or her subsequent performance while carrying out that task (Brown, 1980). Through the
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selectiVe exercise of these control processes (particularly for intentional knowledge acquiskion), the
learner is able to focus on the salient .properties of the to-be-learned` material in relation to what is
alreadytnown and /or, successful approaches to learning. For example, in order for analogy to operate
as an enabling mechanism, theleamer must first appreciate the principle of analogical comparison and
then be able to. identify and Match parallel-terms or categories on two or more instances. As the work
of Gick and Holyoak (1983).indicates, the presence of a potentially useful analOth, does not ensure that
the learner will spontaneously notice and use it; for some learners the analogicalproperties of a second

,example with respect to the first must'be explicitly signalled in some In a similar vein, Paris,
and Lindauer (1976) found that 7-year-Olds would draw inferences about thasinstrument used to do
task (e.g., a key to open *door) only after they were encouraged to "act out" the behavior in the orally
presented sentence. EVOMthough they had.the'knowledge necessary to draw the inference, they did not
spontaneously do ,othei words, they had the cognitive but .not the metacognitive knowledge
necessary for successful completion of the task.

The work of Bransford and his colleagues (Bransford, Arbitman-Smith, Stein, & Vye,:1985; Bransford;
Stein, Shelton, & ()Wings, 1981) extends the notion of approach-to learning. These authors have been
able to distinguish More and less academically successful elementary school students,on the basis of
what they term level of sophistication. More sophisticated students appear to engage in, a'spontaneous
search for significance when faced with the task of remembering specific factual information, rendering.
even arbitrary information more memorable. In contrast, their less successful peers apparently attempt
to simply memorize theinforniation verbatim.

The work on knowledge acquisition suggests that in designing instruction to facilitate ,knowledge
acquisition several\ concerns be addressed. First, structure is important, both in the way existing
knowledge is structured and in the way new information relates to it. Second, there are various
mechanisms such as analogy or induction that enable the learner to relate new to. known information'
and acque knowledge. Finally, there are more and less productive approaches-that learnerimay
bring to the learning task. The extent to which instruction stimulates and fosters these fundamental
:processes, mechanisms, and productive approaches is likely to directly influence students' knowledge
acquisition.

Comprehending Expository Text

Although to- :,date there, has been little research evaluating reading comprehension as a tool for
knowledge acquisition, there are a number of separate strands of research that can be brought to bear
on the issue. During thpast decade,,reading comprehension has been studied within the basic schema
theoretic view described earlier. Several kinds of schemata have been associated with' the
comprehension procesk most notably a schema for stories in narrative comprehension (Stein & Glean,
1979), a schema for text structure (Meyer, 1975),, and content specific schemata ,relating to the topic of
a passage (Brooks itc'Dansereau, 1984).

We-know from a number of studies that sensitivity to text structure is associated ',with higher levels of
comprehension (Meyer, 1975; 1977; Meyer & Rice, 1982). Additionally, we knowlhat, students who
initially exhibit low levels of sensitivity to text structure can be trained to attend to elements of
structure (Meyer, Brandt, & Bluth, 1980; Taylor, 4982). Students can also be trained to recognize
some common text structures in expository prose leading to enhancement of reading comprehension
(Bartlett, 1978):

Related to this work on-text structure is the work on study techniques based on structural elements
(Brooks & Dansereau, 1984;, Taylor & Beach, 1984). From this work we can.infer that, in some cases,
directing students to work with the overall content structure (headings and subheadings in the Taylor
and Beach work; a structural or content schema in theBrooks and Dansereau work) proves to be
facilitative for students. Further, in cases where the text organization closely reflects the organization
Of the content schema, comprehension is even further enhanced.
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Closely allied to the Brooks and Dansereau (1984) work is, the work of Armbruster and AndersOn
-(1983), which develops the notion of &text content structure called' a 'frame." -A,framo a content-
,dependent structure that corresponds to`the cognitive entity, schema, and that reflects the underlying
conceptual structure or the discipline. The frame is a particularly promising, notion- for content area
instruction where large blocks,of content are presented in a cumulative fashion. Recurring patterns or
structures, ,specific arpartieular content -ot'knowledge dornaik,may,help provide-organization to a
mass of information, hat mayOtherwiSet;e unwieldy and difficUlt tointegrate Or synthesize.

Structure, theni is Hi* -to be -animportant -factorin applying tending cOmprehension,Sicill to the
knowledge aCquiiition,task. Students' sensitivity -to the struetute of prose influences comprehension
and so perhapi knowledge acquisition. While we haVe as yeto evidence abOnt awarenewor sensitivity
to structure beyond the passage level (i.e., 'the. domain level; implicit in Arinbruster and Anderson's
notion Of fraines), we do have :the Brooks and Danseroau.,(1984) findings suggesting that -wits that
preserve and reflect the underlying conceptual .structure of the content ;domain facilitate
comprehension.

The importance of structure ia underscored by Much of the work Emitting on reader-based study'slzills
that preSunie some knowledge-,Of structure such as notetaking and outlining. Less couventionatare
techniques which emphasize structure, but portray ivinwisual rather' than,,verbaliform. These arethe
visual representation strategies such as networking (Holley & DOsereau, 1984), concept -mapping
(Armbruster -& Anderson, 1980),_ flow-charting' (Geva, 1984), iinistruct ,(Vaughan, 1984);_ and
scheniatiiing(Canistra & VanBrtiggen, 1984). The results of training students' tOnse these techniqUeS
are moderately positiVe. Trained' tudents.demonstrate siiPeriorinemory for and understanding of text
,material to which they apply these techniques when compared-to the performance of .untrained'
students.

'In addition -to the reader-based techniques, there are other, textbased practices that facilitate
comprehension, and 'io_perhaps knowledge acquisition. Of particular interest here, in light of some of
the recent work on knowledge acquisition, is the practice of including supporting analogies is
informational texts. Seyerali_reSearchers have found that the inclusion of some form 61- analogy
fiteilitated comprehension (Hayes & Tierney, 1982;'145.ayer, 1979; Rigney 8.c. Lutz, 1976; Royer &Cable,_
1976).

In- summary, the- work on comprehending expository tent supporta:the ,positiOn that using reading
comprehension-us A knowledge acquisition tool entails a general' awareness of -the influence of
struCturv-both the influence or text structure that characterizes passage organization and the influence
of conceptual structures thattcharactorize the domain of knowledge under study. Knowing how to
exploit structure tc:hextract,and differentiate Superordinate and subordinate units of text (fiotetaking,
Outlining) -influences -compithension.. Similarly, generating a Visual representation 'of content
(networking, mapping, schematizing) serves to facilitate understanding. Comparable graphic
representations included in the text,: f not actually ,generated by'the reader, also serve to enhance
comprehension by providing an overall framework foi the interpretation of information as do analogies
by helping readers relate new to known information.

Developing an Alternative to Conventional Practice

Given.the insights available from our review of the instructional context of,tontent area instruction and
our review of selected studies in knowledge acquisition andexpository text comprehension,,we are in a
position to diseusa- alternatives to,conventional discussion techniques. From these reviews it is clear
that attention to snucturri-both the text-structure and the underlying conceptual structure oethe domain,
must be a primary concern of area instruction. in contrast to the conventional practice Of
introducing text topics-in ,-serial order as a series of discrete segments,-an alternative practice which,
calls for the introduction or topics according to their relation to Abe superordinatestructure of the

1
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content wali needed. Hence we developed an approach that sought to highlight importantconcepts and
their interrelatio:ishiPs. To strengthen this basic-plan, several additional features were included.

One was to provide dear visiatiepresentations of the text content on -.the chalkboard and/or on
overhead transparencies. These' representations could then function as visual reinforcements to help
students understand key concepts-- and their interrelation, and as graphic analogies to help students
understand the relationship between previously covered material and new:material. Another feature
was to encourage students to- -refer systematically to relevant portions of the text to support ,their
contributions to class discussion and to model for them how -to use subheadings to help locate requisite
information.

More subtieleaturesconeemed helping students clarify their own learning We provided thaw
with orienting questions and later asked them to generate their own prereading questions, based on
what they had already learned. We also used the summary and review portions of the lesson to help
students relate information they had-just covered to the accumulated body of content so that they could

-integrate informationboth within and across daily text segments.

In carrying out these plans, the teacher would then assume, at least initially, the primary burden of
extracting structure, representing it, providing explicit analogies between old and new information;; and
guiding Syttematie- reference to relevant portions of the text. In effect, the teacher would 'be

.responsible for guiding the group;in an externalization of the internal studying process that skilled
readers use. Continuing thecoMparison, we can observe that the conventional practice most closely
'resembles a studying technique of copious underlining, while the alternative resembles more closely the
techniques that exploit: the content structure. Forclarify,. the --two resulting forms of instruction are
labeled accordingto their, respective. manners of treating text content. That modeled on conventional
instructional practic&is labeled Discrete since text topics are treated serially and separately, while the
alternative _is labeled Integrative since text topics are treated in terms of their relationships to one
another.

An the diffecent instructional treatments were developed, the investigations were designed to allow the
exploration of possible differences in the general effects of these two basic approaches relative to a set
of questions:

1. Does instruction in the form of guided discussion of text coatent enhance students'
knowledge acquisition? If so,

2. Does the type of instruction differentially influence students' knowledge acquisition?

3. Does instruction facilitate students' independent reading comprehension? Ifso,

4. Does the -type of instruction differentially facilitate students' independent reading
comprehension?

What follows- is a report of a series of three studies, each designed to shed light on these questions.
For each study, methods, results,_:and discussion sections are provided. Finally there is an overall
discussion of the broad issues arising frOm our review and the questions that guided the development
of the experimental design.

STUDY ONE

Study 1 was undertaken as a preliminary study to explore some of the methodological problems in
conducting research involving the operationalization of both the Discrete and Integrative forms of
instruction and of developing dependent measures sensitive to knowledge acquisition and independent
reading comprehension.
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In Study 1, Discrete instruction (modeled on conventional practice) was contrasted to independent
reading (no instruction) and two variants of Integrative instruction (the alternative to conventional
practice): one which added visual representations of text content to an integrative content discussion
plan, and one which directed students to refer systematically to the text during discussion.

Method

Subjects

Subjects for Study 1 were 48 fourth-grade students drawn from two fourth-grade classrooms of an
elementary school which served as the Laboratory School for a midwesiern university. Subjects were
randomly assigned to one of four treatment groups. Each group was composed of six studenti from
one class and six from the other.

Treatment Groups

There wen., four treatments. One was an independent reading group receiving no instruction- The
second was the Discrete instruction group; a third was Integrative with Visual Representation, and a
fourth Integrative' with both Vistral Representation and Text Reference. All three ofthe instructional
treatments included-a form of guided discussion. That modeled' on conventional practice. Discrete,
involved oral reading and discusiicin of one paragraph at a time. The remaining two involved
discussion of larger text agmenis, usually of entire subsections. Since the instructional treatments o:
the second, and more extensive stUdy resemble those of Study 1 in many important respects, more

,detailed description of the instructional, treatments is reserved for Study 2.

In Study 1 there were essentially two cOhtrol groups, the Independent Reading group and the Discrete
Instruction 'gaup. Two forms of an, alternative to conventional practice, tbs Integrative- form of
instruction; were developed. Etch of these shared the same manner of ordering and discussing the text
content. What differed was the number of additional features included in the instruction. One of the
alternatives -included only the Visual Representation feature (graphically representing text content in
chart form on the chalkboard); the other included Text Reference (directin:s.suidents to cite specific
portions Of the text as they made contributions to the group discu.Ssion)' in :addition to Visual
Representation.

Materials

Materials for the study included a series of five articles about ant societies used as instructianetexts,
lesion plans for each of the three forms of instruction, a series of dependent ,measures designed to
assess knowledge acquisition, transfer to independent reading, and students' abilities to use texts as
sources of information.

The instructional teats ranged in length from 400 to,600 words, and in difficulty from fifth- to seventh-
gradelevel. In an effort to preserve the textbook-like quality of the materials, illustrations of many of
the major concepts,were obtained from, published sources and included with the text. Similarly, the
texts conformed to conventional textbook format through the use of titles-and subheadings.

The dependent measures to-assess knowledge acquisition included a 30-item multiple choice test about
ant societies used'as a pre- and posttest measure, and a short answer test of passage-specific factual
knowledge accompanying each of the five instructional articles that students,completed without access
to the text, after reaCng or instruction. Measures to assess transfer to independent reading were a
short answer test accompanying a new passage about another insect society, termites. The short
answer test-was parallel to the daily tests students hadteen completing during the instructional period.
Additionally, there was an essay task accompanying the *termites* passage; this task required students
to compare ant and termite societies.
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Measures designed to assess text reference abilities included peed and accuracy test of information
location, and-n testof the use of subheadings as indicators of text content. The, information location
test. required that students- locate answers to,questions by underlining and. numbering them in the
appropriate paragraphs. In all there were four paragraphs with four questions each. The subheadings
test required that students indicate the section of'a passage that they would refer to in order to answer
a series of 20 questions about that `Passage. Students were not required to actually answer the
queitions.

Procedures

Students-in each of the three instructional groups met with the experimental- teacher-(who was the
investigator),at regularly scheduled times for each of 5 successive days. Each day stUdentS in allgroups
first read one of the articles silently, then participated in one of thethree forms of discussion, and then
completed the short answer test without access to the text. Students in the independent reading groups
remained in their classrooms -and were supervised by their classroom teachers. They first read the
appropriate article silently. When they finished, they went to the teacher and exchanged the article for
the appropriate short answer test which they completed independently (without access to the text) and
turned in to the teacher.

Analysis. For the analysis, a set of treatment contrasts was created. These involved comparisons
between treatment groups corresponding to the basic questions posed at the outset. The contrasts
were:

(1) Instruction/No Instruction (three instructed groups compared to Independent reading)

(2) Discrete/Integrative (Discrete compared to the two forms of Integrative)

(3) Text Refeience/No Text Reference (Discrete and Integrative with Text Reference
compared to Integrative with Visual Representation).

Working within a hierarchical regression framework, the entire set of dependent measures was first
evaluated for covariate by treatment interactions. Because there were no such interactions, subsequent
analyses proceeded using the reduced model evaluating first the effects of the covariate (prior
knowledge) and next the treatment contrast effects.

Findings. For both Knowledge Acquisition and Transfer to Independent Reading, there was a
Powerful effect for prior knowledge, accounting for from 28% to 54% of the explained variance. As
Table 4 indicates, there was also a significant effect for Contrast 1 (Instruction) on the multiple choice
-posttest-and-on-each-of-the-daily short-answermeasures-(all-means-and-standard-deviations-are shown-
in Tables 1 -3). Consistently, students participating,in some form of guided discussion acquired more
knowledge than students who read the_material on their own. Instructed students maintained their
advantage on the answei: test of their independent reading comprehension of related content.

[Insert Tables 1, 2, 3, & 4 about here.]

There were a few significant effects for the other treatment contrasts, but there was no apparent
pattern to these effects for either Knowledge Acquisition or Transfer to Independent Reading.

Discussion. The results of Study 1 indicate that there is a strong and consistent effect for instruction
on students' knowledge acquisition and on their independent reading comprehension. There is no
evidence, however, to indicate that the type of instruction differentially influences either knowledge
acquisition or independent reading comprehension.
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Recognizing that with only 12 students per treatment group and an instructional cycle of only 5 days,
there might not have been sufficient time for instructional effects to emerge, a second, more extensive
study was designed and carried out.

STUDY TWO

The purpose of Study 2 was to investigate more carefully, the central questions addressed in Study 1.
Specifically, the intent was to plan and execute instruction in such a way that transfer effects to
independent readingcould be assessed more reliably. .Accordingly, Study 2 had a longer instructional
cycle and a correspondingly richer domain of instructional material: The knowledge that children
could acquire was potentially more extensive.

By exposing children to more information over a longer period of time, it might then be reasonable to
expect more structure in the domain and correspondingly greater opportunity for children to acquire a
schema for thatdomain. Over a longer period of time children might internalize both knowledge about
the domain -under study'and knowledge about how-to use texts as information sources. Both of these

,knowledge sources could increase the students' independent reading comprehension performance.

The most powerful Aid:native to conventional practice from Study'l, the Integiative with both Visual
Representation and' Text Reference, was selected for comparison to independent reading and
conventional practice (Discrete Instruction). Even though the two forms of instruction differ in More
than one respect, the first priority 'was to evaluate their overall effects, leaving the exploration of the
more specific reasons for any observed differences for later investigation.

In this second study, although still a fairly tightly controlled study, a serious attempt, was made to
simulate more features of actual classroom instruction. This meant preparing materials that looked
like" school materials to the children; that is, they had toleflect important features of cominercially
prepared curricula. It also meant classes should beheld in an actual classroom with conventional
furniture and equipment (chalkboards, overhead-projectors; etc.):

FrOin the beginning this study was conceptualized as an intermediate step (in between a laboratory
experiment and actual field testing) in the process of developing and evaluating instructional
prOcedures for eventual use by classroom teachers. The belief was that it would have greater
generalizability than a true -laboratory study but less than One carried out with several different teachers
implementing each type of treatment. If fmdings from this study :provided. clear evidedce about
differences in treatments- in terms of students' outcomes, there would -then be a firm basis for
suggesting that teachers explore similar alternatives in their own practice. This is a particularly
important consideration when an alteration may diSplace practices that are at leatt moderately
effective.

Many of the methods, materials, and procedures from Study 1 were used in Study 2. There were,
however, some important differences in addition to those already mentioned. Fust, two additional
categories of °dependent measures, Approach to Learning and Knowledge Frameworks, were included.
The Approach to Learning- measures represented an attempt to assess some of the metacognitive
processes presumed to operate during knowledge acquisition and/or reading comprehension.
Measures in the 'Knowledge Frameworks category were designed to assess some of the more abstract
knowledge, such as a schema for insect societies or a schema for text organization, that students might
acquire.

Another difference was in the development of various elements of the general lesson format of Study 1.
In Study 2 the review,and preparation for silent reading segments received more attention. Also, in an
attempt to heighten the engagement of students in the Integrative treatment, and to expose them to the
uses of charts that visually represented content, simplified versions of class charts were prepared for
individual use as study guides during silent reading and discussion. Prior to implementing the

4
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experimental procedures for Study 2, the investigator worked in three different elementary schools with
widely varying populations in an attempt to refine the instructional procedures.

Method

Subjects

Subjects for Study 2 were 72 fourth-grade students drawn from two intermediate level schools (grades 4
through 6) in a medium-sized suburban school district. Administrators of this school district describe it
as a Middle-class community distinguished primarily by its balanced racial mix. All students came from
self-contained classrooms.

Assignment of subjects. The assignment of studentt to one Of three treatment groups proceeded in
two phases. nit, the district administration had requested that all treatment groups represent a mixed
balance of students, comparable to their classrooms, so that no group would differ substantially from
the others in terms of racial composition.

To ensure that the treatment population resembled as nearly as possible-A typical fourthrgrade mix,
Fall reading achievement scores-for the-entire fourth grade of the district were obtained. .Students who
were either extremelylow or extremely high achievers were eliminated from the pool. This restricted
the.group of eligible students to those students with scores falling between 3.0 and 73 on a grade
equivalent scale (Gates-MacGinitie-Reading Achievement Test, -Level D (1972)). This pool, after the

initial-screening, became the population (in each building) from which students werelandOmly selected
and assigned-to treatment groups. In-one building there were three participating classrooms, and in
the other, two classrooms. an- attempt to minimize- effects due to classroom teacher differences,
each treatment group was constructed from equal numbers of students front each of the partiCipating
classrooms. In one building this meant that there were four stUdents` from each classroom in each
treatment group; in the Other building, there were six children in each treatment group; the'final result
was a total of -six groupt of 12 students each. The apprOpriate ;lumber of students was randomly
selected from each room, and then randomly assigned to a tremonent group. After, the -groups had
been constructed; their racial composition was examined by the district administration for approval. It
was not necessary to make any changes in subject assignment to meet the racial balance requirements.

The Experimental Teacher

There was one teacher for all the treatment groups in the study. Again, the attempt was to eliminate as
much variation as posSible stemming from teacher differences. The teacher was the senior author of
this paper.

Instructional Treatment Groups

There were three instructional treatment groups: Independent Reading (no instruction), Discrete
Instruction, and Integrative Instruction.

Independent reading group. Students in this group ead all the material silently. They did not
participate in any form of discussion or instruction. No did they talk about the material in an informal
fashion with each other or with the teacher. In one sense this group served as a control for the other

-two groupsthe absence of any form of instruction. In another, though, it served as an important
information source about what children can do with unfamiliar information when left to their own
devices. From such a group we can begin to get a sense of the scope of the instructional problem both
teachers and students face. By including this group in the experiment, it was possible to evaluate
whether either form of teacher assistance improved understanding.
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Discrete instruction groat, 'In' this 1/4treatnient. group,,,designed to simulate conventionak-dassroom
practice-(cf. "hearing the textbook "); after silent-reading, students took turns reading the text aloud,
paragraph by ,paragraph. Asa student came to the 'end of a paragraph,, the teacher initiated a
discussion of information in that paragraph withoUt referring to information already discussed in
previous paragraphs or, foreshadowing information- from later parographs. Since the focus of each
discussion-segment' Nils, a single paragraph, the questions that -guided the discussion centered: on
specific factual infOrination rather than relations. between -facts that might appear in separate
paragraphs. This restriction of focus did not prevent the teacher from asking inferential or explanatory
questions; -it simply minimized' the opportunity for ,posing such questions when they might reqUire
cross-paragraph integration of content:

In the course of,a class period, students read and discussed one section of the instructional booklet
entitled Iniect Societies prepared for the study. The general orientation_ suggested to students by the
-teacher was one of "getting the facts straight."

Integrative instruction group: In this treatment group students-participated in a discussion that was
designed to provide them a more comprehensive view of the domain under study. Accordingly,
relations within and across-text segments formed the basis for planning the discussion. Two additional
features characterized this form of instruction:- (a) the ten information was graphically represented for
and by the students. in the fiiim of a chart drawn On the chalkboard or on overhead transparencies
during the course of the claSs (Visual:Representation); and (b) students were encouraged to refer to
the,text repeatedly during class as the teacher asked them to find and read pertinent sections of the ter.,
to support or clarify answers to queStions raised during discussion (Text' Reference). 'In the course-A
the instruction; the teacher modeled for students strategies for surveying the text in order to find'
pertinent inforthation, making frequent reference to section titles and subheadings within sections. In
contrast to the general orientatior to the material suggested by the teacher for the Discrete instruction
group, the orientation suggested for the Integrative group was one of "seeing how the facts fit together."

Instructional Materials

Texts. Student texts were specially constructed for Study 2. A booklet entitled Insect Societies
consisting of 14 distinct-sections wasprepared. The domain of knowledge for students to acquire, then,
was insect- societies. This topic was chosen for several reasons. rust, it is a topic that is generally
outside the fourth-grade science curriculum, rendering the material unfamiliar to the maximum
number of students. Second, though the topic is not usually covered in fourth-grade science, it certainly
falls within the scope of content that fourth-grade students can understand. Finally, the topic is one
'that students of this age fmd interesting.

In the construction of the materials, many of the same criteria adopted for Study L were used. First,
the format was to resemble-as closely as possible that of a typical content area textbook. This meant
that there would be a table of contents, section titles and subheadings. Also, there were pictures with
captions, illustrating some of the more salient topics mentioned in the texts.

The booklet contained two introductory sections about social organization in the animal world and then
three separate chapters, one for each of three insect societiesant societies, bee societies and termite
societies. In preparing the content for the different chapters, the first decision concerned the structure
of information to include about any insect society. A general structure or framework was determined,
and then information about each different society was gathered and structured along parallel lines.
The general framework for each society was,

16
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Insect Society

A. Getting Started

1. 'Mating

2. Caring for Young

S. Keeping Going

1. Food Gathering

2. Nest Building

This information was then displayed in chart form:

Each of the chapters about the different insect societies addressed these topics explicitly, repeating the
appropriate section titles and subheadings whenever possitle. So, for example, the section beginning
the chapter on ant societies contained a subsection with tile heading Flow an Ant Sode0 Begins; the
section beginning the chapter on- termite societies contained a similar subheading, Starting a Termite
Society. In designing these materials, particular efforts were made to ensure that the subheadings did,
in fact, signal the content contained in the subsection so that the booklet would represent a good
example of the factors we know or suspect lead to well-written, or considerate, student textbooks
(Armbruster & Anderson, 1984).

Sections varied in length from 400 to 600 words. Difficulty, as measured by two readability formulas,
also varied. Readability, levels for each daily section were calculated using the Dale-Chall and the Fry
scales. As is evident from Table5, there is a range of difficiiky levels represented, according to these
formulas. Determining actual difficulty of content materials is problematic, -however, and these
formulas were originally developed for use primarily with narrative texts, rather than expository. Since
one of the principal factors is word length and/or unfamiliarity, content materials rich with specialized
vocabulary are apt to be rated as quite difficult. Substituting other,perhaps more familiar words for
the longer, less familiar items is to compromise the precision of these texts, and hence the
accuracy of the information being related. The decision was made to allow- the difficulty to vary,
reasoning that as information was being presented in a cumulative fashion, with many items repeated,
and many concepts recurring, the true difficulty would be nearly impossible to gauge.

[Insert Table S about here]

In order to simulate real texts, pictures were Included to illustrate as many of the main concepts as
possible. These were taken from a variety of published sources, and labeled using the language of the
texts. In selecting pictures, criteria of clarity and realism were used.

Lesson plans. For each of the two discussion treatment groups (Discrete and Integrative treatments),
lesson plans were drawn up using a pre-determined format. Toensure that the same basic information
was introduced during discussions for each treatment group, a content outline for each section of the

7
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booklet (students read and/or discussed one section each day) was prepared. These content outlines
then were used to develop matrices which visually displayed the content. As plans were drawn up for
each instructional group, they were checked against these Lesson Matrices toensure content coverage.

For the Discrete Instruction group, plans were formulated in the following fashion. For each
paragraph of the text section, qUestions about the information in that paragraph were written to guide
the subsequent discussion.

The lesson plans for the Integrative form Of discussion were more compliCated. First, using the
appropriate Lesson Matrix, the basic structure of the section was outlined, revealing the major topics
and their -.relations to one another. Next, the text was divided into units for discussion; usually a
discustion unit corresponded to a subsection, within one day's section of-the-booklet: Finally, topics
within discussion units were identified, and distussion questionswritten for the topics. These questions
were checked agaiast the appropriate Lesson Matrix, as were the questioni for the Discrete group.

When the daily section had been outlined, there remained several other steps for the. Integrative leSson
plans. First, a chart representing the overall structure of the-section with the content appropriately
displayed was prepared. This chart would be duplicated on the chalkboard and filled in by the students
during class discussion. Since so many sectionsef the text lent themselves to a two-Away classification
organization, the chart usually took the form of a matrix with column and row headings. Next, the text
section was related to the enti*,. chapter, and where appropriate, to the entire booklet. So, for
example, the third section of CLapter One, Ant 'Societies--"Next Construction in Ant Soiieties: Above
Ground Nest Building," an- overhead transparency was prepared showing where, in the general
framework, this section fit:

Ant Societies

Getting Started Keeping Going

Mating Food Gathering

Caring for the Young Nest Building

Above Ground

Below Ground

During class sessions for this treatment group,-the teacher's objective was to have students understand
the relationships evident within each text section and across text sections as the instructional cycle
progressed. In contrast to the Discrete form of discussion in which the emphasis was on "getting the
facts straight," the integrative form of discussion emphasized "getting the big picture." The "big picture"
expanded as the unit progressed, emphasizing the cumulative nature of the information and the
structural characteristics of the material. So, for example, when the topic of Starting Bee Societies was
covered, the students were encouraged to compare -the information- to the parallel topic for ant
societies which they had read about a week earlier.

Transparencies. Overhead transparencies were prepared for the Integrative Treatment group. The
were of two types. One type was simply a copy of the chart that the teacher and students completed
together during a class session. This then was used in two different ways; (a) as the material for a
brief review at the beginning of the next class session, and (b) as a means of helping students- determine
the sorts of information they wouldlikely encounter in another text section on the same topic. For
example, when the students were about to read the section on Nest Building in Bee Societies, they
looked at the chart(s) prepared for- Nest Building in Ant Societies. This served as a means of
the students' attention on the topics they would encounter, as well as the sort of information they could
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find out about those topics, (i.e., which questions they should be asking themselves). As such, these
transparencies functioned as graphic analogies.

Study guides. For the students participating in the Integrative form of discussion, Study Guides were
prepared These Study Guides duplicated the format of the chart- that were displayed on the board or
on overhead transparencies on a daily basis. Beginning with-the second chapter of the booklet, Bee
Societies, students filled in their study guides as the class progressed through each day's material. For
the early study guides, all of the row and column headings were provided for students; for the later
guides, these spaces were left blank for students to fill in themselves.

Procedures

The classroom. Both classrooms, one in each school, were standard classrooms,, equipped with tables,
chairs and chalkboards.

Overall-procedures. The entire set of procedures was first carried out in one building, and then
repeated 4 weeks later in the second building.

To redude potential bias stemming from testing treatment groups separately, students were pretested
by classroom, rather than by treatment group, over a period of 3 days. At the conclusion xof the
pretesting period, all participating students attended, again by classroom group, two 50-minute
orientation sessions. During these orientation sessions students were told the purposes of the study,
introduced to the camera operators, and were-allowed to watch themselves on videotape. Additionally,
the orientation period served to introduce students to the domain that they would -be studying, insect
societies. Two discussions were held, one on each of the orientation days, about social organization in
the animal world.

After the orientation period, students reported to the clasSroom by treatment group at regularly
scheduled times each morning. In the first btfilding the Ditcrete Instruction group met first, the
Independent group next, and the Integrative grotiflast. In the second-building, the order of meeting
for the two instructional groups was reversed. In all other respects, the procedures followed in the two
buildingt were precisely the same. All lessonS in both buildings were videotaped.

At the conclusion of the instructional cycle, students were posttested over a 5-day period. Again,
students reported for testing by classroom rather than by treatment group to minimize bias in testing.

Class meetings. Daily class sessions lasted 45-50 minutes for the two instruction groups and 20-25
minutes for the Independent group. Students from all the groups returned to their classrooms as soon
as they had completed their daily worksheets. For each of the 12 days of instruction, the lesson plans
preserved parallel format for the respective groups.

Daily Lesson Structure and Time Allocations:

Independent Reading GrouQ

I. Silent Reading 10 minutes

II. Daily Worksheet 10-15 minutes

Discrete Instruction Group

I. Brief Review 3 minutes

H. Silent Reading 3-5 minutes
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III. Oral Reading and Discussion 25-35 minutes

IV. Brief Summary 3 minutes

V. Daily Worksheet 10 minutes

Integrative Instruction Group

I. Brief Review (with transparencies) 3 minutes

II. Pre-reading Orientation and Purpose Setting 2 minutes

Silent Reading 3-5 minutes

IV. Discussion and Board Work 25-35 minutes

V. Brief Summary ( with transparencies) 3 minutes

VI. Daily Werksheet 10 minutes

The approach to the design of instruction adopted for this study was to exploit each cc Mponent of the
lesson structure in a manner consistent with the overall goal of the type 61 lesson. So, for example,
during the piirpose-setting portion of each Integrative lesson, the. teacher intentionally attempted to
promote children's tendency to relate known to;,new information by using previously covered material
to 'help define a purpose for reading and discussing new material. Since relating new to known
information was not a basic goal of the Discrete instruction, the teacher defined purpose in a very
general way for students, restricting their attention to one specific section of the booklet, the topic of
that day's section.

Although each instructional group of students engaged in reviewing and summarizing, the forms of
review and summary differed for the two groups. In essence, these differences of form represented
realizations of the fundamentally different goals of the two kinds of instruction. To illustrate briefly,
for the Integrative instruction, the scope of the content was. presumed to widen as students were
exposed to more material. Therefore, the teacher reviewed the previous day's materialin the context of
all previously covered material:- Similarly, when summarizing, the teacher encouraged students to
consider that day's information in light of previously discussed content (e.g., What sorts of food do you
suppose the underground nest-builders' gather?). During the review and summary portions of the
lasons_for the Discrete, group, on the other hand, the teacher focused instead on that day's material,
maintaining a consistently more narrow focus throughout the different parts of the lesson.

As a rule the class-meetings for the Discrete Discussion group tended to be shorter (by. 2-4 minutes)
than.those for the Integrative Discussion group. This difference reflected mainly the time for review
and the prereading orientation reading in the Integrative Instruction group.

For the Independent Reading group the teacher gave each student a- copy of the Insect Societies
booklet when all the students were assembled. As students finished reading the appropriate section of
the booklet, they came to the teacher to exchange the booklet for the appropriate Daily Worksheet.
Students then completed the worksheet without access to the booklet. When they had finished with the
worksheet, students turned it in to the teacher and returned to their classrooms. During silent reading,
students were told that they could ask for help with words that were difficult to pronounce. It was
explained that no help could be given with the worksheets. Students were allowed as much time as they
wished to complete their silent reading. Because of the lack of interaction in this group, their interest
and morale was carefully monitored throughout the study by the experimentarteacher, the classroom
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STEP

(1) Covariates:

(a) Reading Ability (RA)

(b) Content Vocabulary (V) (Or appropriate pretest)

(2) School (S)

(3) Treatment Contrasts

(a) Contrast 1(Cl)

(b) Contrast 2 (C2)'

(4) School X Treatment Contrast Interactions

(a) School X Contrast 1 (S X Cl)

(b) School X Contrast 2 (S X C2)

(5) Reading Ability by Treatment Interactions

(a) RA X S

(b) RA X CI

(c) RA X C2

(d) RA X S X Cl

(e) RAXSXC2

(6) Vocabulary by Treatment Interactions

(a) V XS

(b) V X Cl

(c) V X C2

(d) VXSXCl

(e) VXSXC2

Evaluation of covariate by treatment interactions proceeded in two steps, using the general formtila
(Kerlinger & Pedhazur, 1973):

22
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F ratio =

(R2F 2/0/0-Ko

(1 - R2F)/(N-J-1)

(Where F = Tull and R = Reduced, J = total predictors, and Ki = predictors of Step i).

To begin-the evaluation, the full model included all the terms up through Step 6. Using the formula
given above, interaction of the Vocabulary covariate and treatment effects was tested (five terms of
Step 6). If this step (combined across,alfive interaction terms) was not significant, the same set of
procedures was,used it) evaluate Step 5 of the Full Model equation, the set of-Reading Ability by
treatment interaction terms.

At the outset, the plan was to evaluate the entire set of dependent measures for possible covariate by
treatment interactions in the same fashion. If there were covariate by treatment interactions; the
interactions would be separately analyzed using the Johnson -Neyman technique (Kerlinger &
Pedhazur, 1973). If there were no covariate by:treatment interactions, the twice- reduced model
(eliminating Steps 5 and;6) would be used to analyze.perforinance on the dependent measures.

Working with_the reduced model, the data would first for interactions of the Main effects
(School X Treatment Contrasts). Simple effects test (treatment contrast within building) would be
carried out for all such interactions. If -there were nOititch interactions, the main effects would be
interpreted.

Originally, there was a third covariate for these analyses, Pretest on Specific Factual IC.nowlediL. about
Insect Societies. Due to very low reliability (alpha = .03) caused by the children's limited prior
knowledge about insect societies, this measure accounted for,very little variance and was dropped-from
the analysis.

As the analyses were completed, they were examined by category of dependent measure to increase
clarity in' the interpretation of fmdings. Each category and the measures developed for it is described
more fully in the following sections. In all, there were five categories of dependent measures: (a)
knowledge Acquired, (b) Transfer to Independent -Reading, (c) Text Reference, (d) Approach to
Learning, and'(e) Knowledge Frameworks.

Covariate Measures

Test of reading achievement. Student scores for the Gates-Maeginitie Reading Achievement Test,
Level D (1972) (October norming) were released for use in this study. These scores were used initially
to screen students for the sample of eligible students, and later as a covariate in the main regression
analyses.

Content vocabulary test. This was an Anderson-Freebody Vocabulary test (Anderson & Freebody,
1983). It consisted of 100 words. For each word, students were to indicate whether or not they knew
what-it meant by circling either yes or no beside each word. Included in the list of 100 items were the
usual proportions Of content words, pseudowords, and standardized vocabulary, test words (taken from
the Stanford Reading Achievement Test, Vocabulary Subtest (Form B, 1976)). This measure was
designed to measure students' general (as distinct from specific), knowledge abotit the domain of insect
societies, prior to reading and/or discussing the Insect Societies booklet. Itn,was to serve as an
additional covariatc in the analyses of covariance and was administered as a pretest only.
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Knowledge Acquisition Measures

These are among the principal measures of the study, since the first of the primary questions concerns
students' acquisition of:

Multiple choice tests of factual knowledge. There was one multiple choice pretestof 30ltems, with
five answer choices for each, one of the choices an 'I don't know' option. The items were generated in
the folic:Ming manner. First, using the Lesson Matrices of text section content, two questions for each
of the 12 instructional sections of the Insect Societies booklet were written. These questions-
corresponded to information that was prominent-in the-content outline and expli" stated in the text.
Additionally, six more general questions were written relating to the generautecl insect society
frameworlqe.g.,Tood gathering, nest building) or social organization in the animal world. This pretest
was designed to provide an indication of the specific factual knowledge about insect societies that
students possessed prior to the instruction. By intention it was later to serve' as a covariate in the
analyses of covariance; however, as already mentioned, it was dropped for lack of reliability.

'For the multiple choice .posttest; the 30 items used in the pretest were combined with an additional 30
items about the text content. These items were generated in the same fashion, so that for the posttest
there were -four items about each of the 12 sections of the booklet. The multiple choice posttest was
administered in two parts on separate days, with the first30 items-in Part I and the second 30 items in-
Part H.

The daily measures. There were 12 Daily measures, one for each of the four sections of the three-
chapters of the Insect Societies booklet. The worksheets, as they were described to the students, all
followed the same format, reqitiring short written= atiswert to 10 to 12 questions about each day's
content. Comprable measures from Study 1 allowed the evaluation of the quantity of students'
knowledge but not the quality or kind of knowledge. Accordingly, although the exact number of
questions varied from worksheet to worksheet, each worksheet included three types of questions:
factual, explanation, and application. The factual questions were about information explicitly stated in
the text (e.g., What sort of, oort do the juice-drinker ants eat?). The explanation questions required
that students describe or explain in their own words some aspect of the content (e.g., Explain how bees
communicate information about food sources). The application questions reqiiired,that students use
some aspect of the information covered in a new context (e.g., Some termites never:leave the mound;
what makes this possible?).

Transfer to Independent-Reading.Measures

These-measures were designed to address the second aspect of the primary questions ureter- study:
Does instruction influence students' independent reading comprehension? Three pasiages were
prepared that varied in degree of similarity to the instructional material, using the categories of topic
and structure to differentiate degrees of relatedness. The three topics were--in decreasing similarity- -
Paper Wasps (closely related), another insect society, Micmac Indians (related, a human society), and
Landforms (completely unrelated).

During the posttesting period, students rust read one of the passages. After finishing, they exchanged
the passage for a short answer worksheet similar to the ones constructed for the Daily measures.
Next, for the Paper Wasp and Micmac Indian passages, they completed a written task that required
them to -note similarities and differences between the information in each of the passages and the
material read during the instructional phase. For the thirdpassage (Landforms), which was unrelated,
the written task was a free recall task.

The logic of these transfer tasks was as follows. If instruction transferred to Paper Wasps but not the
other two, then one might argue that an insect society schema was responsible for transfer. If transfer
extended to Micmac Indians but not Landforms, then generalization from insect societies to societies in
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general might also be responsible. However, if transfer extended all the way to Landforms, then the
inference is permitted that students, in addition to what they learned about insect societies and social
organization, must have acquired a schema for how texts are organized.

Text Reference Measures.

There are two measures in this category; each relates to a different aspect of the text reference feature
of the Integrative Instruction treatment. Both measures were administered as a pre- and a posttest.

Locating specific information. This measure consisted of a series of four paragraphs adapted from a
fourth-grade social studies textbook. After each paragraph, a list of four questions appeared. The
students' task was to underline the section of the paragraph that provided the information necessary to
answer each question and to put the number of the question beside the underlined part. This was a
-timed measure; the students all began at the sametime, and each recorded the time of completion by
referring to a digital display dock (minutes and seconds) placed in the front of the room.

Using subheadings as a Ode to content. This measure was designed to assess students' ability to use
-subheadings to help them locate appropriate content. The task involved referring to a 7-section
passage entitled "Rice Growing on Java." Each section' had an underlined heading and a number
placed in the right-band margin. Students used an answer sheet divided into two parts. First, there was
a list of 20 questions. The students were to read each question and decide whether or not the article
would have the answer to the question. Students were explicitly told that they did not have to read the
passage-to complete the answer-sheet. Aftd 'indicating (by circling 'yes' or 'no' for each question)
whether or not they thought the passage would contain the necdtsary information, students went on to
the second part which entailed identifying -the-correct section for each of the questions with a -'yes'
answer in the-first part. This, too, was-a timed test; students were allowed 4tninutes to complete this
test.

Approach to Learning-Measures

The three measures in this category were designed to assess various aspects of reading comprehension
skill presumed to operate during content area reading. Each was administered as a pre- and a posttest.
If, in the analysis of the transfer measures, there appeared to be an effect due to instruction,
particularly on thc third, unrelated passage, information about the various skills these measures were
designed to assess might add explanatory precision.

Determining relevance of information (The Quetb). For this measure a passage describing a
hypothetical alien was prepared. The passage contained various information about the physical
characteristics of this alien (called the Queth).

After students had finished reading the passage, they were given a sheet with a problem stated at the
top. Below the problem was a list of questions. 'The problem asked students to imagine that they were
scientists working in- a laboratory. Further, they were to imagine the following scenario: Someone
brings an unidentified creature to the laboratory. They think the creature is a Queth, but are not sure.
They ask the scientist to examine the creature and decide whether or not it is a Queth or some other
kind of alien.

After reading the scenario (read aloud to the students, after they had read silently), the students were
to read all of the questions listed in the section below and put a check by only those questions that they
would need to ask in order to decide whether or not the creature was, in fact, a Queth. The students
could choose as many questions as they liked, from 1 to -17 (the total number of questions). The
questions varied from critical to irrelevant, with important and relevant being intermediate categories.
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Relating new inforisation to old (Czars). For this measure a passage about three members of a
hypothetical plant family (Elzars) was prepared, including parallel inforination,about each member of
the plant family (e.g., soil and light requirements, Ica( color, and shape). Students were to read the
pasSage-and then to go on to complete-the second part of the task. -On a-aparato Iheet, a fourth

:member of the Elzar family was described. The students were directed to read about the fOurth
member and then to answer 10,questions listed below the description. These questions took the form
of analogies in which the fourth member was compared to one of the original members along one of
the critical dimensions of classification. Students Were told. that they could look backat any section of
the passage that they wished to while completing the analogies.

Denning purpose for reading (Rea#ons fOr Reading). This measure consisted of a, series of 10
paragraphs adapted from fourth-grade social studies and science textbooks. FolloWing each.paragraph
was a series of three 'Reaions for:Reading." The students' task was to assume ,that they'Would be
tutoring younger children, and that they were trying to give the younger students a purpose for reading
(related to what they could learn if they read material). Accordingly, the students were to first read

'a paragraph and then choose which of the three 'Reasons for Reading' they would give to a:younger
student. The 'Reasons fOr Reading' were' either too general, too narrow, or appropriate. Before
beginning the task, students were assured that there was no 'right' answer for these items.

Kno*ledge,Framework Measures

In this category, there were three measures, eaclradrniniStered as posttests only. One concerns the
schema for insect societies, another a schema for textbook organization, and the third the ability to
extract superordinate unity of information from prose and logically arrange them.

Insect society schema. For this measure, stndents:were asked to, imagine that they were: going to teach
another.group of students about insectsocieties. In order to do this, they would have to decide which
topics therwoWd 'mention and what sorts of information they would include about each topic. Oriel
prepared answer sheet they listed the topics. Next to each topic, they could list-the various piecesof
information they would-MentiOn in spaces provided.

Text content organization schema. For this measure, administered immediately before reading the
Paper Wasp Society passage, students were asked to predict what sorts of information they would be
likely to encounter in the Paper Wasp Society passage and how they thought it would be organized. On
a separate sheet of paper, students identified the topics and described the organization that they
anticipated finding.

Chart compktion_ task. This measure was included' to attempt to ascertain the degree to which
students could (a) identify parallel elements within -a- passage and (b) their ability to arrange these
elements in a logical form (a matrix, with row and column headings). During the posttesting period,
after the-students had finished with the transfer to independent reading measures, the investigator
illustrated the conceptrIparallelism of elements and a matrix array) using information from the
*Landforms* passage. Afpractice, a matrix was completed on the board by the-entire group. Then,
students independently complet,4 a similar chart (supplying title, row and column headings) for the
"Elzars" passage, one which leant itself particularly well to representation in matrix form. The task was
completed after students had finished the analogies task for the "Mars* passage and the two Measures
designed for the "Landforms", passage.

Prior to scoring any and all of the measures, all student names-were obliterated, and each piece of
student data identified by a number from 01 to 72.
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Scoring for the Covariates

Test of reading achievement. Fall scores for the Gates-Macginitie Reading Achievement test (Level D,
1972) were released by the district. Raw scores for Total Comprehension were used in the analyses.

Content vocabulary measure. This measure was scored according to the Anderson-Freebody formula:
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p(k)= (p(h)- p(fa)) /N

(1- p(h)) /N

(where h= hits, fa = false alarms, k =lcnown, and n = number of content words)

As application of this formula yields scores in proportions, they were later transformed using the arcsin
transformation before being used for analysis..

Scoring for Knowledge Acquisition Measures

Multiple choice measures. These measures were scored right,wrong,, or 'I don't know.' Various totals
and',subtotals were then created, corresponding to either topics (food gathering across societies) or
units (indivillual insect societies). Reliability of these measures was determined by computing
'Cronbac.h'S Alpha, correcting for the 'I don't know' option. Alpha levels for the 30-item pretest and for
the 60-item posttest were .03 and .87, respectively.

Daily measures.. Prior to scoring these measures, a scoring key was developed for each. Keys
indicated acceptable student responses, and the point values to be assigned to each response. Next,
copies were made-of a sample of these measures, representing equal numbers from the various
treatment groups. Student papers making up the sample for any given daily measure were randomly
drawnfrom the entire sample of 24 for each group. This sample, representing approximately 17% of
the total, was used to determine interjudge reliability.

One person scored the entire sample of daily measures once. Two other people each scoreda subset
of the reliability sample; one scored measures for Day 1 through Day 6, and the other scored measures
for Day 7 through Day 12. All scorers used the prepared Scoring Keys. To, determine the reliability
the scoring procedures, correlationt between the actual point assignments for each question for each of
the daily measures was calculated. These correlations are shown below:

Day 1 r= .94 Day 4 r = .94 Day 7 r = .93 Day 10 r = .05
Day 2 r = .95 Day 5 r = .99 Day 8 r =.93 Day 11 r = .98.
Day 3 r = .94, Day 6 r = .97 Day 9 r = .96 Day 12 r = .98

Overall, the correlations are very high, indicating that the Scoring Keys elicited highly similar
classification across judges.

Once the scoring procedures hail been judged reliable, a number of different scores were created from
the corpus of 12 daily measures. First, for each day four scores were created: factual explanation,
application, and total. Logically, the next set of scores would be those collapsed across several days to
yield end-of-chapter scores, as well as total booklet scores.

To create this next set of scores, a series of proportion scores was created for each of the four
categories, total, factual, explanation, and application. Since the measures had varying numbers of
possible points, and since not all students were present for each of the 12 days, the proportions were

2
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necessary in order to combine scores across days, and to use the maximum amount of data available in
creating chapter and booklet scores. For instance, without proportionscores, a student who was absent
for one of the four days of Chapter One could-not be compared to one present all 4 days on a simple
summing across Days .1 through 4.

Scoring for Transfer to Independent Reading Measures

For each of the three short' answer measures in this category, the same procedures for determining
reliability as were used for the Daily Measures-were adopted. Correlations between two scorers for
question by question point assignment for approximately 17% of the-sample were .94, .96, and .97 for
"Paper Wasp Societies," "The Micmac Indian Society," and "Landforms," respectively.

Once the interscorer reliability had been established -as adequate, four scores were created for each
passage: factual, explanation, application, and total.

For the various essay measures (noting similarities and differences, or recall), a separate set of Scoring
Keys was developed. Again, correlations- between the two scorers for 17% of the sample were
calculated. These correlations were .86 for "Paper Wasp Societies," .87 for the "M.cmac Indian
Society," and .86 for "Landforms." For the two similarity and difference essay measures two scores
were combined (number of similarities cited and number of differences cited) to create a score for
total number of comparisons. For the recall measure ("Landforms"), a content hierarchy, assigning
varying point values to text units -was used to create a total point score. This system weighted the
importance of the information included in the recalls. For example, a_student who recalled several
units at the highest level of the hierarchy received more points than a student who recalled primarily
lower-F.:Ye' units, even though the second students may have recalled more units than the first.

Scoring of Text Reference and Approach to Learning Measures

fused society schema. A key was developed which identified seven major topics draWn from the lesson
matrices for the instructional material, and arrange of thee to nine pieces of information associated
with each topic. To determine reliability, a subset of the sample was first scored independently by two
scorers using the key. A correlation of 0.93 was obtained. Tlitscyas judged adequate and scoring of the
rt, aainder of the sample proceeded. Two scores were created for each student, the total number of
topics identified and the total number of relevant items specified.

Text content and organization schema. For this measure two keys were developed, one to score the
.major topics and a second to identify subheadings to indicate anticipated text organization. The key to
the first part isolated three levels of topic importance based on subheadings from the instructional
materials. The key also distinguished between topics,(signalled in the text's subtitles) which were
common to all three societies- (e.g., Getting Started) or specific to one society (e.g., Temperature
Control in a Termite Mound). The key to the second part of this measure listed the actual subheadings
in 'aierarchical fashion and specified whether each was common to all or specific to one society (e.g.,
under Keeping Going at 'the highest level of- 'the hierarchy were listed Food Gathering and Nest
Construction at the second level; under Food Gathering such subheadings as Gathering Nectar and
Wood Eaters appeared, each specific to only one type Of society).

Chart completion task. This measure was designed to ascertain the degree to which students could (a)
identify parallel elements within a passage, and (b) arrange these elements in matrix form (supply row
and column headings). A key was developed that indicated all possible row and column headings and
students were assigned scores based on the total number of correct headings theywere able to supply
for both categories.
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The Findings

Data analysis focuses upon the two primary categories, Knowledge Acquisition and Transfer to
Independent Reading, as they correspond to the questions raised at the outset: does (a) instruction, or
(b) the type of instruction, enhance students' knowledge acquisition or their independent reading
comprehension?

Knowledge AcquisitionContrast 1-(instruction)

The results for the analysesTiom this category are summarized in Table 6 and the relevant means and
standard deviations presented in Table' 7. Figures 1 and 2 show the pattern of means. Turning to the
main effects, it is clear that School is not a significant factor, indicating that both buildings have similar
patterns of results and similar outcome levels. There are, however, Significant effects for Treatment
Contrast 1 throughout the entire series of dependent measures for this category: Contrast 1 is always
significant and strong throughout the series of regressions. Not only on the general multiple choice
posttest do instructed students surpass those.with no instruction (R2 Change = 20; Total = .50), but
they also do so on the more detailed daily measures (for entire Booklet, R2 Change = .23;3otal =
.63). This general finding is true for types of knowledge acquired as well; students who have
participated in discussion demonstrate superior performance in terms of acquiring factual information
(for Booklet, R2 Change, .17; Total = .51), explaining that information (for Booklet, R2-Change =
.22;.TotaF= .53), and applying it in new contexts (for Booklet, R2 Change = .10; Total = .44) when
they are compared to students who have simply read the text- material independently without the
benefit of follow-up discussion. Furthermore, these effects are stable no matter how the various daily
measures are summed to create other scores..

[Insert Tables 6 & 7 and Figures 1 & 2 about here.]

Transfer to Independent ReadingContrast 1 (instruction)

When we turn to the question concerning independert reading comprehension, we can see that the
pattern of findingsis slightly different when we trace the influence of instruction (see Tables 8 & 9).
For independent reading of the closely related passage ("Paper Wasps"), there is a significant effect on
the short answer measure (R2 Change = .06; Total = .41). For this same passage, however, the essay
measure shows no significant effect.

On the related passage ( "Micmac Indian Society"), there is a significant interaction with School. A test
of simple effects showed that the effect is significant in School 1 but not in School 2 for the short
answer measure. There is, however, an effect on-the essay measure (R2 Change = .06; Total = 26),
contrary to the findings for the comparable measure for the closely related passage.

In examining the results of reading comprehension of the-unrelated passage ("Landforms"), it is
apparent that the effect of instruction has disappeared for both the short answer and the recall
measures. When the material is unrelated to that of the original instruction, the instructed groups no
longer have the advantage over the uninstructed groups. As will become apparent in the analysis for
Contrast 2, however, this effect is attributable to the low scores obtained by the Discretegroup.

[Insert Tables 8 & 9 about here.]

KnowleJge Acquisition--Contrast 2 (type of instruction)

As Table 6 shows, in several instances there was a significant School X Treatment Contrast 2
interaction. Results of tests-of simple effects revealed that while Integrative is superior to Discrete in
both schools, the differen is more pronounced in School 2 than in School 1.

2
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In terms orthe total amount of-knowledge acquired over the entire instructional cycle, there is a
significant effect for type of instruction in both schools, although the size of the effect is much greater
in-School 2 than in School 1(R2 Change = .07 (S1); .35 (S2)). The Integrative group demonstrates
performance that is superior to that of the Discrete group. This finding is mirrored in the results of the
multiple choice posttest, again covering the entire instructional unit (R Change = .06; Total = .50).

If we consider the kinds of knowledge acquired, the findings indicate that students in the Integrative
group show higher levels of factual knowledge than their peers in the Discrete group ; -they also show
greater facility in constructing explanations and in applying their knowledge to new contexts,
particularly for School 2. In Sthool 1, although it is not as consistent, nor as strong, the same pattern
between the two forms of instruction emerges.

Transfer to Independent ReadingContrast 2 (type ofinstruction)

For the closely related passage ("Paper Wasps"), there is a strong effect for type of instruction (Short
Answers: R2 Change = .19, Total-= .41; Essay: R2 Change = .26, Total = .37), indicating a distinct
advantage for the Integrative form of instruction (see Table 8). Again with the second passage
("Micmac Indian Society"), there is a strong effect for type of instruction on both kinds of measures:
the advantage of the Integrative group is maintained (Short Answers: R2 Change = .18; Total = .63;
Essay: R2 Change = .16, Total = .26).

On the last passage in the series, "Landforms," there is a clear effect for the form of instruction (Short
Answers: ,R2 Change = .08, Total = 33; Recall: R2 Change = .07, Total- = 33). Students who
participated in the Integrative form of instruction demonstrate hkgher,:evels of reading comprehension'
than those who participated lit the Discrete form, even when the material bears no relation'to that
originally discussed In addition to enhancing students' knowledge acquisition in _the domain of
instruction, the Integrative form of instruction also influences some aspect(s) of comprehension that
cannot- be traced directly to content knowledge. Recall that the Landforms effect was not significant
when the two instructional groups were compared to the Independent Reading group. An inspection
of-adjusted means (Table 8) for the three groups reveals that the change in significance between
Contrast 1 and Contrast 2 is due to the fact that the mean for the Discrete group is lower than that for
the Independent Reading group. Figures 3-5 show the pattern of group differences for the transfer
passages.

[Insert Figures 3-5 about here.]

Secondary-Categories of Dependent Measures

The results of the analyses of measures in' the remaining-three categories are not as straightforward as
those for the primary categories. Earlier it was stated that the unreliability of the approach to learning
measures precluded further analyses. For the Text Reference measures,..there are scattered effects for
instruction and for type of instruction (favoring the Integrative fcrm),. but no clear and consistent
pattern emerges. Consequently, it is not possible to explain the positive effects observed in Knowledge
Acquisition or in Transfer to Independent Reading by differences in the students' text reference skills'
or -in their fundamental approach to learning, at least as measured by the instruments used in this
study.

Differences in Knowledge Framework measures (e.g., students' acquisition of a schema for insect
societies, their schema for text content and text organization) do emerge; while there is no effect for
instruction, per se, on these measures, there is an effect for type of instruction, with the Integrative
group demonstrating more fully developed knowledge structures than the Discrete group (R2 Change
= 0.37; Total = .40). Further, the Integrative group is able than the Discrete group to extract
superordinate units from text and arrange them in a fashion: that displays their logical relations to one
another by indicating row and column headings for a matrix chart (R Change = .19; Total = .31).
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The regression effects and the means and standard deviations for the measures in this category are
presented in Tables 10 and 11.

(Insert Tables 10 & 11 about here.]

Summary of Findings

The results of Study 2 largely support and extend the .findings of Study 1. In accordance with the
conviction of many teachers, discussing new content with children more readily enables them to acquire
it than if we simply assign new content as independent reading. Further, students' grasp of this new
content is not limited to recall of factual. information, but extends to include a greater Proficiency in
constructing explanations and applying knowledge in new context.. Additionally, students who
participate in discussion of text content can use their acquired knowledge to enhance their independent
reading of passages related to some degree to the originally discussed material.

The results of Study 2 also indicate that differences in the form of a follow-up text discussion influence
the knowledge acquisition of students and their independent reading. While either of the two forms is
more facilitative than no instruction, the- Integrative form led to greater- knosidedge acquisition and
further transfer to independent reading than did the Discrete form of instruction. Students who
participated in the Integrative form acquired more knowledge of all types (factual, explanation, and
application), demonstrated superior independent reading comprehension of both related and unrelated
passages, and were better able to predict and describe the structure of novel passages.

Discussion

The results of Study offer clear evidence that instruction significantly enhances student? knowledge
acquisition and their independent reading of material related to some degree to that of the original
instruction. This leads us to conclude that, since students profit so substantially from instruction, their
independent reading skills for informational texts are relatively weak, and -that this constitutes an
instructional problem of considerable importance and magnitude for both teachersand students.

Since the Integrative form of instruction led to superior knowledge acquisition and independent
reading comprehension when compared to the Discrete form, we can conclude that what the teacher
does significantly influences students' performance. Not all forms of instruction are likely to be equally
effective.

Although the findings of Study 2 yield a. clear indication of the general efficacy of Integrative
instruction when compared to Discrete instruction, they offer no satisfactory explanation as to why this
instruction was more effective. Since the attempt to elucidate the reasons for the differential
effectiveness of these two types of instniction through the analysis of the secondary categories of
dependent measures was not successful, a third study was undertaken which manipulatid rather than
assessed some of the critical featUres of integrative instruction.

STUDY THREE

The instruction designed for the Integrative group in Study 2 was developed by superimposing two
quite distinct features, visual representation of text content and systematic reference to the text, on a
pie-determined content structure plan that guided the teacher's treatment of the text, content during
discussion. These features acted in concert to support the teacher's attempt to highlight important
relationships in the content, one through visual means and the other through verbal means.

In Study 3, the approach was to isolate these two features in order to determine which of the two, if
either, produced the effects associated with the Integrative form of instruction. observed in Study 2.
The effects of most concern to account for were those associated with knowledge acquisition, transfer
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to independent reading of related' and unrelated content, and the acquisition of generalized knowledge
structures associated with the content domain and with texts.

Not all of the positive effects observed in Study 2 need necessarily have been associated with one or the
other feature. Rather, some kinds of effects might be associated with one feature and others with the
second feature. Generally, those effects most closely.linked to the content of the_ instructional material
might more platisibly stein from the incorporation of the visual representation feature, while effects
relating more to text, per se, might stem from the incorporation of the text-reference feature. Hence, it
is plausible to expect that a treatment focusing exclusively on Visual Representation might exceed one
focusing on Text Reference on (a) the `Kiiiiivledge Acquisition measures, and (b) the Transfer to
Independent Reading (related content), (c) Acquisition of an Insect Society Schema measure, and (d)
the Matrix Chart Completion task (supplying row and column headings). The treatment incorporating
Text Reference, on the other hand, might lead to superior performance on (a) Independent Reading of
unrelated content, and (b) Schema for Text Organization, and to a lesser extent, the Chart Completion
task.

Method

Subjects

Subjects for Study 3 were 24 fourth-grade students drawn from one intermediate level school (grades 4
through 6) in the same district as the two schools in Study 2. As did subjects in Study 2, all students in
Study 3 came from-self-contained Classrooms. Procedures for the assignment of subjects to one of two
treatment groups were identical to those used for Study 2. Eight students from each of three
participating classrooms were randomly selected and assigned to treatment group.

Ifistruetional Treatment Groups

The treatments for the two groups of Study 3 were designed using the Integrative form of instruction of
Study 2 as a reference point. One treatment incorporated the Visual Representation feature and the-
other the Text Reference feature of the Integrative instruction from. Study 2. M was true for Study 2,
the design for both groups in Study 3- entailed supdrimposing one of the features on a pre-determined
content structure for the material. Lesson plans for both groups _shared the same content structure but
differed with respect to which of the two features of the Integrative form was incorporated.

Plans for the Visual Representation group were developed by eliminating all the explicit text reference
direction from the plans used for the Integrative group in Study 2. The teacher gave no explicit
indications to students as to the appropriate sources for their contributions to discussion. Students
were not prevented from looking back at the text; they were simply not explicitly directed to do so.

Plans for the Text Reference group were also modeled on the Integrative instruction of Study 2. The
content structure and treatment of content remained the same, but the use of all visual representations
of the content was eliminated. The plans retained the direction to students to support contributions by
locating specific text information and reading it aloud. Also retained was the provision for extra
guidance and support fcr students through teacher modeling of effective behavior to help them learn
how to locate relevant information more efficiently.

Materials

The materials of Study 3 were identical to those of Study. 2 with the exception of the lesson plans. The
lesson plans consisted of the two variants of the Integrative plans for Study 2 just described. TheInsect
Societies booklet again constituted the instructional material for the Visual Representationgroup.

3 2'
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Three of the five categories of dependent measures from Study 2 were again employed in Study 3:
Knowledge Acquisition, Transfer to Independent Reading, and Knowledge Frameworks. All scoring
procedures were the same for both studies. Reliability was calculated for- each measure only once,
pooling subsets of protocols from each study; consequently, the same reliability levels described for
Study 2 alsoapply to Study 3.

Procedures

As closely as possible the proceduresfor Study 3 replicated those of Study 2. An unused classroom was
made available for use in Study 3, and both groups used this room for regularly scheduled class
sessions.

As in Study 2, students were tested by classroom rather than by treatment group; the pretesting period
was again 3 days with a 2-day orientation, and the posttesting period 5 days.

Design and analysis. The design of Study 3 is simpler than that of Study 2 with the factor of school
eliminated and only one treatment contrast, that between the two instructional features, visual
representation and text reference.

Precisely the same basic analysis plan developed for Study 2 was adopted for all the analyses of Study 3.
Working again within a hierarchical regression framework, each dependent measure was first evaluated
for covariate X treatment contrast interactions. There were no such interactions. Subsequently, a two-
step regression analysis was carried out for all dependent measures following the same progression:

STEP

1 Reading Ability
Content Voc.ibulary

2 Treatment Contrast (Visual Representation/Text Reference)

3 Reading Ability X Treatment Contrast Interaction

4 Vocabulary X Treatment Contrast Interaction

Results and discussion. For the first- category, Knowledge Acquisition, there are few significant
differetices between the two treatment groups, despite a general pattern of higher means for the Visual
Representation, group compared to the Text Reference group. The end of unit tote!,score (collapsed
across all three types of, knowledge).- for the daily measures showed significant effeets. The Visual
Representation -group -acquired more knowledge than the Text Reference ..group, but only slight
differentiation, as to type of knowledge is possible (for example, on total Booklet, R2 Change = .09,
Total = 0.60; F(1,20) = 437; p < 05.). In terms of type of knowledge, the Visual Representation
group was superior on the explanation questions (R2 Change = .15; Total = 0.62; F(1,20) = 7.73; p <
.025).

[Insert Table 12 about here]

The results of the regression analyses for measures in the second category reveal that there are no
significant effects throughout the entire series. In short, there is no evidence of carry-over of the
effects of acquired knowledge to reading comprehension of related material as there-was in Study 2.
The Visual Representation group performed no differently on any r of the reading comprehension
measures than did the Text Reference group, despite some indication of superior knowledge
acquisition.
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The results of the regression analyses for the final category, Knowledge Frameworks, again reveal that
there are no significant differences between the two treatment groups. We are not able to distinguish
the two forms of instruction of Study 3 in term_s of generalized knowledge effects as was possible in
Study 2.

To summarize, the results of the analyses from Study 3 do not allow us to trace the effectiveness of the
Integrative instruction of Study 2 to one or the other of the supporting features. Before concluding that
there are, in fact, no differences between these two forms of instruction, however, we must note the
small sample size and the relatively low power (less than .30) of the F-tests. Although there may, in
fact, be no significant differences between the two treatments as the .regression analyses largely
indicate, we must regard these findings with caution.

Post Hoc Analyses

Setting aside the question of the relative superiority of the two features, -there are several other
questions which can be addressed if we look across the contrasts in both Studies 2 and 3. A new set of
contrasts was ,created by examining the entire array of different treatments from both Study 2 and
Study 3. They were: (a) Instruction: .Instruction/No Instruction; (b) Content Treatment: Integrative
Treatment/Discrete Treatment; (c) Supporting Features: Two Features Combined (Integrative of
Study 2)/One Feature Only (each of two treatments in Study 3).

A seises of post hoc regression analyses for a subset of the dependent measures was carried out
controlling first for the two covariates and then evaluating the significance of the treatment contrasts.
In the rust category, Knowledge Acquisition, each of the unit scores showed a significant effect in the
expected direction for, all three contrasts. Students who had the benefit of some instruction in the form
of a follow-up discussion acquired more knowledge than those students who simply read the material
independently. When the teacher's treatment of the content was essentially integrative rather than
discrete, students acquired more of the content. Finally, instruction which incorporated 'both the
Visual Representation and Text Reference features proved superior to instruction which incorporated
only one of those features. Figure 6 displays the differences between all five treatment groups.

[Insert Figure 6 about here.]

For the second category, Tranifer to Independent Reading, the short answer measures were analyzed.
For the two passages related tnthe original content, all three contrasts were again significant, but, for
the last passage, only the second contrast, Content Treatment (comparing the Discrete to She
Integrative treatment), was significant. Although the critical control condition was not represented
(integrative content structure with no supporting features) in these contrasts, the results are still
strongly-suggestive of the general efficacy of an integrative approach to novel text content when it is
compared to a discrete approach.

GENERAL DISCUSSION

The purpose of this series of investigations was to learn more about textbook-centered learning in the
content area classroom. In particular, knowledge acquisition was studied as a function of teacher-
directed attempts to foster the comprehension of specific text content, possibly also leading to transfer
to their independent reading comprehension.

In the remaining sections of this paper, the major findings from the threeistudies are reviewed in
summary, form; then the findings are discussed, within the limitations of this series of studies, in terms
of their implications for the broader concerns of practice. Three issues in particular are discussed in
some detail: (a) students' independent reading of novel content, (b) the contaquences of prevailing
practice, and (c) the consequences of the experimental alternative to prevailing practice.
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Review of the Findings

The fmdings concerning the influence of instruction on students' knowledge acquisition are quite
consistent. In comparison to the-uninstructed group, the instructed groups in both Study 1 and Study 2
acquired substantially more knowledge. Not only did instructed students acquire more knowledge, they
were better able to construct explanations using that knowledge and to apply it in new contexts. The
magnitude of these effects was strong and consistent throughout the series of knowledge acquisition
measures. Further, students- who participated in some form of instruction demonstrated transfer of
acquired knowledge on tests of independent reading of material that was related to that of the original
instruction superior to that of students who received no teacher assistance. Again, Study 2 confirmed
the main findings and-trends of Study 1 in a strong and consistent fashion. Instruction enhanced
students' acquisition of knowledge and facilitated their, independent reading comprehension of related
material.

The fmdings also demonstrated that the form of instruction influenced students' knowledge acquisition
and their independent reading. Students who participated-in the Integrative form of instruction not
only acquired more knowledge overall than students'in the Discrete group, they also were better able
to construct explanations using that knowledge and to apply it in new contexts. Additionally,
participation in the Integrative form of discussion led to superior transfer to independent reading, of
both related and unrelated content.

The findings from Study 3, which was designed as a follow-up to Study 2, yielded two sorts of
infoimation. One sort concerned the relative contributions of each of the supporting instructional
features, Visual Repregentation and Text Reference, to the overall effectiveness of the' Integrative form
of instruction in Study 2; the results of Study 3 do not allow us to determine with any confidence the
sources of relative effectiveness. Post hoc analyses suggested, however, that the Integrative form of
instruction of Study 2 which incorporated both features was more effective than instruction
incorporating either one alone. Further, the post hoc analyses suggested that any of the variations on
the Integrative form of instruction were more effective than the Discrete form, both with respect to
knowledge acquisition and transfer to reading comprehension of new texts. What appears to be
warranted is an additive interpretation of these two features. Each by itself is equally superior 'to no
instruction, and the two together are about twice as effective as either by itself.

Limitations

Before considering the issues related to actual practice, the limitations of this series of investigations
should be acknowledged. These include the vulnerability of all the investigations to bias in the data
collection procedures, the group size for instruction, the varying amount of time available for each
treatment group, the closeness of the approximation of the Discrete form- of instruction= to actual
practice, the similarity between the experimental texts and commonly used school textbooks, and
possible systematic differences that .might distinguish the teaching of the experimental teacher from
that of classroom teachers.

Although all of these limitations bear on the interpretation we give to the fmdings concerning each of
the three issues outlined above, some have more relevance to one than another. For this reason, with
the exception of the question of bias, each limitation is discussed at greater length within the context of
its greatest relevance. Since possible bias in the data collection procedures stemming from the fact that
the investigator delivered; all the instruction and administered all the tests is a general issue
surrounding the interpretation of all the results, it is discussed first.

Because this set of studies involved the evaluation of instruction, potentially it carries implication for
the practice of classroom teachers and the training of new teachers. Taking this potential seriously
requires that those who carry out instructional studies proceed cautiously.

3
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Having many teachers carry out the experimental procedures in the course of their on-going instruction
is clearly the most ecologically valid, and most readily generalizable, approach. However, at initial
stages of instructional research, as was the case here, there are two primary obstacles to using
classroom teachers. One is the difficulty in persuading a large enough n"--iber.of teachers to substitute
an experimental approach for their normal practice V-en they have no idence that it is at least, as
effective as what they are already doing. A second difficulty stems from th, ikelihood that allowing the
teacher factor to vary in random and/or uncontrolled ways will decrease the statistical precision and
pOwer of the experiment. In the early stages of a line of instructional research, it is more "cost-
effective" to err on the side of statistical power (an internal validity issue) than generalizability (an
external validity issue). Also, in the early stages of such research, it is unlikely that relevant sources of
teacher variation will be known, or, even if they are known, that there will be reliable ways of
measuring such sources so that they may be controlled statistically.

For the present investigations, both sorts of difficulties were present-at the outset. There was no basis
for attempting to persuade teachers to carry out the experimental procedures and abandon their own.
And, although relevant literature is available to help identify likely sources of variation (those, for
example, stemming from the materials, group size, teacher years of experience, or building SES level),
we do not yet know how to measure some of them. For instance, if teachers could be persuaded to use
the Integrative form of instruction, there would still be the question of the materialshow great a range
would there be in terms of topic, familiarity, length, or considerateness? Using materials prepared by
the investigator is not necessarily a desirable course for teachers as they must then eliminate part of the
regular curriculum.

Additionally, there is the possibility that wide variation would stem from teacher differences. Although
the teacher behavior of interest in these studiesmas restricted to the development and delivery of plans
for discussion of text content, there are at least two other aspects of teaching that are probable sources
of variation: the teacher's owu content knowledge relevant to the domain of the students' inquiry and
the teacher's manner of interacting with students during this kind of instruction. Both of these factors
may influence the fidelity with which the teacher delivers lessons.

Several efforts were made to minimize potential bias in these studies: (a) testing students by classroom
rather. than by treatment group, (b).delaying the scoring of the daily measures until all instruction had
been completed, (c) obliterating all names and replacing them with numbers on students' papers,,and
(d) collecting video tapes of all instructional sessions. Nonetheless, the-essential vulnerability to bias,
particularly in conducting the'discussions, still 'remained. The possibility of bias in the data collection

-procedures must therefore be acknowledged, but in the present case of instructional research in its
initial stages, it is acknowledged without apology.

In considering each of the three more general issues outlined earlier (i.e., independent reading of novel
content, the consequences of prevailing pra'ctice, and the consequences of the experimental
alternative), we have information about each relative to the others. Although the a priori contrasts
tested in the principal analyses provide a good deal of substantiveinformation, they do not tell us about
the relative effectiveness of either form of instruction when compared to students' independent
reading. With the exception of the final transfer, passage results ( "Landforms "), the means of the three
groups preserve the same ordering: Independent Reading < Discrete Instruction < Integrative
Instruction. To gain a sense 1 these differences, effect sizes were estimated-using the adjusted means.
',these results are shown in Table 13.

[Insert Table 13 about here.]

Independent Reading of Novel Content

Although content area reading is generally considered to be "difficult" for a variety of reasons
(including unfamiliarity with discourse type, unfamiliarity of content, lack of appropriate study skills),
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currently there is little evidence to document the scope of the problem, if- indeed there is one. We
know something about students' independent reading of single brief passages, but we know very little
about their comprehension of larger units, spanning the length of a textbook chapter on one topic. The
results of both Study 1 and Study 2 -offer clear evidence that students have trouble with this sort-of
independeit reading; they profit substantially from teacher assistance. As Table 5 indicates, students in
either one of the instructed groups acquired more knowledge about the domain of insect societies than
did students who simply read the material independently. Before concluding that all content area
reading is apt to be problematic, we can attempt to qualify the general finding of the present series of
investigations: Do we have any information about the conditions under which this type of reading is
apt to be difficult?

Before proceeding further, we must return to the earlier observation about the discrepancy in the total°
amount of time available to each.troatment group. Students in the Independent Reading group spent
approximately 15 minutes with the text material, while students in the two instructional grotips spent
approximately twice that, or 30 minutes.

Students in the Independent Reading condition were allowed as- much time as they wished; as it
happened, they did not ask for longer than 15 minutes. Some students used the available time to read
the material more than once; others read very slowly. Still others finished comparatively quickly. As
no formal records were made of students' use of time over the course of these studies, it is not possible
to estimate either the extent or the consequences of this variation.

While students were free to ask for assistance in pronouncing words, and did so, it is worth noting that
at no time did any of the independent students ask whether or not they could underline portions of the
text, or- takemotes. This brings us to a consideration of the differences, if any, between reading and
studying text, and equally importantly, the students' awareness (or lack thereof) of these differences.

Assuming for the moment that there is- a difference between reading and studying and that the
instruction fostered improved studying rather than reading behaviors, we must acknowledge that the
comparison between the instructed and uninstructed students may not be entirely appropriate. Had
students in the independent, group been given feedback about how they were doing on the daily
measures and an opPortunity, to discuss more effective strategies for improving their performance, they
might have been able to induce more effective study skills. This, ofcourse, is an empirical question and
can be explored in futtire work.

A final comment about the appropriateness of the comparison between instructed and uninstructed
students concerns the assessment of transfer to independent reading. For all three transfer passages,
students in all treatment groups engaged in independent reading under precisely the same conditions
that obtained for the Independent Reading group during the intervention period. While one may argue
that a bias toward the instructed groups may have existed for the knowledge acquisition measures, no
such argument can be raised for these transfer measures; hence the interpretation of existing group
differences favoring instruction (especially Integrative instruction) is straightfOrward.

Returning now to a consideration of the conditions under which independent reading of novel content
is apt to be difficult, it is important to examine the materials. Although the comparability of the
materials is an issue for the instructed groups as well, it is particularly important for the independent
reading group. How do these insect society materials compare with other materials fourth-grade
students are likely to encounter during instruction? Is there any reason to believe that these materials
are any more Of less difficult than others they may encounter? As noted in the description of Study 2,
the readability levels, using both the Dale-Chall formula and the Fry formula, were calculated for each
section of the Insect Societies booklet. These results are shown in Table 5. As Table 5 indicates, there
is a range, using either formula, of grade 4 to grade 8. Earlier, some of the problems of using these
formulas with expository material were discussed, with the suggestion that estimating actual difficulty
through the use of these formulas was probably not-feasible (Cohen & Steinberg 1983). In preparing
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thematerials, then, a decision was made to allow readability level to vary, but to attempt to contr 4
section length.

At the conclusion of the study -a follow-up analysis was carried out on the various elements of the
readability formulas and their relationship with major dependent measures. Allowing for the
possibility- that any relationship might differ with instructional treatment, separate analyses were
carried out for each of the treatment groups of Study 2, as well as for the overall sample.

The predictors of readability included section length and, from:the Dale-Chall formula (Dale & Chat!,
1948), words per sentence, number of unfamiliar words, and the Dale-Chall score. For the Fry formula
(Fry, 1968) the predictors included were number of sentences and number of syllables per 100 words.
The set of simple correlations between predictors and group means reveals a strong association
between section length and number of unfamiliar words with each other (I x .25) and with the set of
group means. In no case, however, did. either of these predictors or any of the others explain a
significant amount of variance in any of the group means. Longer passages then, are associated with
higher levels of unfamiliar words, and both are associated with lower means on the outcome measures,
although the association is not statistically significant.

Length is probably the more reliable measure of difficulty since the Dale-Chall unfamiliar word'
Counting procedures allow for no correction for recurrences of thesame word throughout the series of
passages. -In effect, this serves. to inflate the unfamiliar word scores (Cohen & Steinberg 1983).
Further, since the unfamiliar words are apt- to name concepts, attempting to reduce difficulty by
replacing them with more familiar synonyms (if available) might adversely affect the precision of the
original language and/or add additional verbiage to explain concepti for which no familiar word labels
are available.

The average passage length for these materials is 540 words. The question of interest then is how this
compares to the amount of content typically covered in normal practice. For this we have only indirect
evidence from some of the observational work described at the outset. Teachers reported in the
Gallagher and Pearson (1982) study that they normally spent 2 to 3 weeks covering one textbook unit,
which usually was a chapter. Estimating chapter word count to range between 4,000 to 8,000 words,
depending on publisher, the amount of content covered in this study is within the normal range.

The only other index available from the present set of data is one of the degree of novelty represented'
by the instructional materials. Reasoning that students may already know more about some domains
than others, and that materials about the more familiar domains are likely to be *easier," coupled with
the important role prior knowledge has been observed to play during the comprehension process
(Johnston, 1981), novelty presents itself as a reasonable index of diffictuty. Using the multiple choice
pretest performance as an indeli of novelty we can conclude that the instructional material was indeed
novel; pretest.means were near chance. Again we can ask whether students are apt to encounter a
comparable degree of novelty in normal practice. Unfortunately, we are unable to answer the
question; consequently we must be content, to qualify the general, rmding of the present work by
suggesting that when students encounter material ofa high degree of novelty, they benefit substantially
from teacher assistance. Whether or -not the same advantage would accrue with less novel material is
still unknown.

One .final observation about the relative difficulty of the instructional materials concerns their
considerateness- -how transparent they render the underlying conceptual structure of the knowledge
domain. In the preparation of these materials, care was taken to ensure that they were good examples
of inforinational text; in short, the objective was considerateness. In the Brooks and Dansereau (1984)
work cited earlier, the authors report a,facilitative effect for text organized according to the underlying
structure of the knowledge domain. Interestingly, the facilitative nature of consideratetext does not, 'a
their work, depend on training in the recognition of that structure; students working on their own
benefited from considerate organization to the same extent that trained students did. In the present.
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study, we can observe that when the instructional materials- included considerate text, instruction
enhanced Performance. What the Brooks and Dansereau findings lead us to suggest further, however,
is that in comparison to other materials students may encounter, the relative difficulty of those used in
this study stemming from length or novelty might be offset by their level of considerateness.

To summarize then, we can conclude that the present set of findings strongly suggests that fourthgrade
students profit,greatly from teacher assistance in coping with their content area textbooks. Acquiring
knowledge so lily from text is difficult. By extension, enabling students to use reading skill as a tool for
knowledge acquisition represents an instructional task of considerable proportion and importance.

Prevailing Instructional Practice

From these results, we know that in comparison a Read Only control group, the Discrete form of
instruction enhanced students' performance, particularly in terms of the amount and kind of knowledge
they acquired. In extending these findings to commentary on prevailing instructional erniice, we
should consider carefully several of the issues that may affect generalizability. First is the,question of
how closely the Discrete form of instruction actually approximated classroom practice as we described
it at the outset. In attempting to do this we are hampci' xi by the paucity of careful description of
practice that relates the verbal exchange to the text material being discussed. Only the Smith and
Geoffrey (1968) work begins to tie the two together, and even in this work, we do not have an example
of an entire text being discussed for the whole of one lesson; instead, we have data only for brief
segments.

The Discrete instruction, modeled on descriptions of conventional practice, probably resembles it in
broad outline, but not in every particular. In the course of on-going practice, teachers can be expected
to deviate in particular ways from the format used here, some of the time. What probably will not
change, though, is the real limitation placed on teachers when the first decision is to introduce topics
according to order of presentation in the prose without any provision for differential emphasis. The
Discrete form of instruction then, is probably best characterized as a close approximation to much of
conventional practice.

A second issue is group size. Content area instruction at the elementary level is ordinarily delivered to
the whole class rather than to smaller groups, as was the case in these studies, although the
heterogenous composition of the whole class was preserved. Since there is substantial evidence that
group size does influence instruction in many ways (Dunkin & Biddle, 1974), the small group-size of
these studies represents a serious threat to the external validity of the current findings. We simply
cannot predict whether or not the same pattern of findings would occur with whole classes.

A third issue-is materials. Would the same pattern of findings obtain with more or less considerate,
interesting, or novel materials? Again, we cannot resolve these questions based on the present work;
we can only raise them as constraints on the interpretation of the current findings and areas for future
exploration.

Despite the limitations mentioned, the results do indicate that instructional practice that resembles the
Discrete form of instruction will enhance students' performance when compared to allowing students
to work on their own, but not when compared to instruction fostering integration across text segments.
In attempting to understand why students who participated in the Discrete form of instruction acquired
more knowledge than studeitewho simply read the-material independently, we can cite, he fact that
the oral reading during class constituted, in effect, a rereading. Further, the focus on one'paragraph at
a time may have sufficiently narrowed the focus, for students so that-they could attend to specific factual-
information. In fact, the Discrete form of instruction affords students a high degree of redundancy, of
text information. This, coupled with the fact that the independent readers had neither the advantage of
redundancy nor the possibly clarifying value of a group discussion with their peers, may account for the
observed differences in factual knowledge acquired.
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It is less clear how to account for the differences in students' abilities to construct explanations and to
apply their knowledge in new contexts. It maybe that the latter two.,depend to a large extent on a

Turner grasp of factual knowledge than the independent readers were able to gain. Similarly,
-comprehension of related material ("Paper Wasps" and The Micmac Indian Society), may depend in
part on a firm grasp of relevant factual information. When the passage was about unrelated content
("Landforms") the differences between the Discrete group and the Independent R,:ading group
disappeared. Whot,uudents gained from the instruction did not extend to comprehension of unrelated
material.

To summarize then, we can, within the limitations already discussed, conclude that conventional
instructional practice, represented by the Discrete form of instruction in these studies, substantially
enhances students' knowledge acquisition, when they are encountering novel content. Further, the
effectiveness of the instruction extends to students' independent reading of rp'"erial about content
related to that of the original instruction. In many respects then, the prevailing in actional practice in
content area classrooms has positive effects. Teacher assistance helps students, acquire more
knowledge to a degree sufficiently firm to enable them to use it during independent reading of related
material. The 'prevailing practice may not be as effective as the Integrative form; however, it is
certainly superior to leaving the students "on dick own."

Experiinental InstructionIntegration

As we have seen, when students have little prioklcnowledge, the teacher's approach directly influenced
students' knowledge acquisition and independent reading comprehension. Why?

Students who participated in the. Integrative form. of instruction experiencei exposure to the text
content designed to heighten their awareness of the interrelationshipsamong the concepts both within
and across separate-segments of text while at the same time attending to factual detail relevant to
important, concepts. The teacher organized discussion to highlight important relationships and
reinforced it by providing a visual representation. In contrast, the Discrete form offered exposure to
text content that was essentially serial or list-like Proceeding through the text one paragraph at a time
added nothing to the properties of the prose itself. Students in the Discrete group could benefit, then,
to the r,te that they themselves were able to induce and use structural elements relating to insect
societies ni general.

While the Discrete form of instruction did provide a high degree of reduntlancy, the Integrative form
still led to greater knowledge acquisition. Recalling our earlier discussion; of knowledge acquisition
processes, a plausible explanation is that the Integrative form helped students modify or create a
framework for organizing and relating the information they encountered while the Discrete form did
not. It is further possible that the Discrete form, through the practice of breaking up the information
into small units, actually interfered with students' attempts to build frameworks, perhaps even
inhibiting the potentially facilitative nature of the prose itself. So that, even though the prose was well
structured, the Discrete form of instruction may have prevented students from taking advantage of it.

Some of the post hoc analyses of Study 3 support this interpretation. Comparing all the groups based
on the'Integrative plan for topic introduction and discussion to the Discrete form, the Integrative plan
groups perform at higher levels than the Discrete group. This suggests that the integration of main
concepts intrinsic to the plan is itself a strong factor in students' learning.

Earlier, the very low pretest means were mentioned. This meant that a range of knowledge leVels,
from low to-moderate to high, did not characterize students' prior knowledge. In other domains, this
might not be the case. Had there been a range of knowledge levels, as one would expect in most
content area classrooms, it is not at all clear from these rmdings whether or not the same pattern of
results would have been apparent. If the most important aspects or the Integrative treatment were its
potential for highlighting relationships between important concepts and for creating a framework for

40
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interpreting information, it might not be as effective when students already possess the appropriate
framework, i.e., when the topic is "familiar."

In other words, when prior knowledge levels are higher, so, too, is the structural completeness of the
knowledgelramework or schema that represents it, and hence the students might be less in need of
assistance from the teacher. For students with high levels of prior knowledge, then, the considerate
organization of the prose itself, coupled with the explicit exposure of factual detail in the Discrete form
of instruction might be equally as effective, if not more so, than the Integrative form. Of course, when
speaking of underlying representations, we must be careful to point out that the structures thatwe have
described reflect both text content and the organization of discussion topics. Both in turn reflect the
underlying conceptual structure (at least to some degree). oirthe knowledge domain itself. In fact, one
thing that became clear in conducting these studies was that this knowledge . structure may not be
independent of text structure in any important way. It may, however, be at best only a close
approximation to the individual's underlying knowledge structure; they are by no means necessarily
identical. What the teacher in the Integrative form ofinstruction provides is a framework for students
to use that may coincide closely with the student's already existing schema, may bear some resemblance
or no resemblance to an already existing schema, or may necessitate the creation of an entirely new
schema for the student.

A comparison of the findings from Study 1 and Study 2 provide some pertinent information. In Study
1, there was a greater range of prior knowledge levels represented. It was possible then for
knowledgeable students to benefit from the Discrete instruction more than less knowledgeable
students. But, there was no pribi knowledge by treatment interaction, at least for a relatively brief
instructional peiod. Although the brevity of the instruction (limiting the number of occurrences of the
overall insect society structure) should not be minimized, the fact that there was no prior knowledge by
treatment interaction in Study 1 suggests that even for more knowledgeable students, Discrete
instruction be less facilitative than the Integrative.

One of the principal reasons, then, for the facilitative effects of the Integrative form of instruction may
be that it provided an organizing framework for students. Precisely how such a framework influences
knowledge acquisition is not clear, however, and we must further qualify our conclusions with the
recognition that this particular pattern of resulti may apply only to situations when the information that
students encounter is truly novel to then and when the instructional cycle is at least 2 weeks long.

The results of the analyses of the Insect Society Schema Acquisition measure from the Knowledge
Frameworks category suggest that, at least for the domain of insect societies, students in the Integrative
group developed schemata that more closely coincided with the overall structure of the instructional
material than did students in the Discrete group, lending some credence to a "framework facilitation"
interpretation.

To conclude our comments about the experimental instruction, some discussion of the two supporting
features of *Integrative instruction (visual representation and,text reference) is in order. 'Since the
visual representations closely paralleled the text organization and the underlying conceptual structure,
the Text Reference feature may have helped students recognize the fact that important column or row
headings on a visual representation organized in matrix form corresponded to subsections of the prose.
Further, as students went back to thelext to clarify or Verify various points during the discussion, their
awareness of this correspondence may have been reinforced. So, at the level of passage and unit
structure, the combination of the two features may well have beer, nutually reinforcing in helping
students to see overall structure and how the text presentation reflected that structure. The superior
performance of the Integrative group on the Predictions of Text Organization in the Knowledge
Frameworks category lends support to this interpretation.

Together, these two features helpedlo shape lessons that had very concrete activities to purposefully
engage students (creating and filling in a chart) and a manageable strategy for participating in these
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activities (referring to the text). How coherent and manageable instruction seems to students is always
a concern, but may have been especially important in this study, when a novel form of instruction was
being compared to one that followed a very familiar and predictable format.

Transfer to Independent Reading

Previously we observed that the Discrete group's independent- reading comprehension demonstrated a
firm enough grasp of.the-instructioral material to influence their comprehension of related material.
The Integrative, group demonstrated superior comprehension on both the Paper Wasps and the
Micmac Indian 'Society passages. One could argue that the transfer to these two "schema-related"
passages reflects the fact that the Integrative group developed a stronger "society' schema than the
other groups did. This explanation cannot, however, account for their superior performance on an
unrelated passage ("Landforms"). What advantage have these students gained that is not strictly
content-dependent?

Tim characteristic practices of the Integrative form of instruction may help toanswer this question, the
preparation for silent reading and the systematic reference to the text. Each day, before students read
the text, they were given an orienting question by the teacher. Discussion commenced with the
students' comments on whether or not they had found some pertinent information in the text. As the
instruction progressed; students began to generate their own questions before reading, most often
using transparencies showing related-content to help them formulate- questions. Additionally, the
teacher directed them 'to look at the sections of the text to get an idea,ofithe sorts of informatiOn that
they would encounter; and to relate that to previously covered material. So, each day, as students read
the material silently, they were doing so.with a specific purpose and with an awareness of the major
topics present in various subsections as they relatedIci their purposes. In contrast, although the
students in the Discrete group had just as much-practice in silent reading, they read without help in
defining their overall ptirposes or in detecting the organizational structure of the text. Instead, they
had purposeS specific to -each text section without reference to the entire accumulation of material.

In this regard it is disappointing that the Approach to Learning measures provided no useful
information. Since they were designed to assess the kind of content-independent behaviors that we are
interested in, they might have furthered our understanding of the ways in which the Integrative
treatment fostered independent reading skill. Nor can we turn to the Text Reference measures, since
there are no differences favoring the Integrative group. There are two measures from the Knowledge
Frameworks category, however, that suggest that the Integrative treatment fosters students' abilities to
detect and use the superordinate structure of he text that might in turn enhance their independent
reading. The fact that students could predict rganization of a new text, together with their ability
to extract superordinate information from a text in order to label the rows and columns of a matrix
chart, suggests that the Integrative treatment =did indeed sensitize students to the way in which the
overall organization of any text can reflect the underlying conceptual structure of the knowledge
domain.

An unanticipated consequence of adopting the Integrative form of instruction was that some students
began to use their Study Guides to eiganize spontaneous notetaking during silent reading toward the
end of the instructional period. They then contributed to class discussion on the basis of the notes they
had taken. This suggests that for some students at least, reading had become highly purposeful,
involving attentioirlo detail within a superordinate framework, hi a way that they could themselves
control. This type of behavior may have carried over to in. .pendent reading.

Taken together, the comments we have made about the reasons for the effectiveness of the Integrative
treatment in fostering both' knowledge acquisition and independent reading comprehension suggest
that it is a constellation of features that operated to foster different aspects of both the knowledge
acquisition and the comprehension process. And it is the collective impact of the entire constellation
that produced the facilitative effects rather than any single feature.
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Reasons for the Persistence of Prevailing Practice

Having discussed the variety of ways in which the Integrative form of instructionis more effective than
the Discrete form, and some of the probable sources of this effectiveness, we should be in a position to
make .some suggestions about practice. But, without considering some of the reasons for the
persistence of conventional practice and some impediments to changing it, such suggestions would be
premature, if not altogether misplaced. Indeed,,it was through listening to teachers who taught in this
conventional fashion voice their concerns and frustrations that many of the ideas underlying the present
work began to take foot.

One of the primary reasons for the persistence of prevailing practice through many decades of
American education is its very presence and prevalence. It is, after all, the forni of instruction students
are most likely to observe while in school, in training, and as neophyte teachers. Not much in the way
of alternative training seems to be available, either through education courses or teachers' manuals that
accompany published textbooks (Askov, 1982).

A second source of persistence may be the textbook itself. The textbook need not be treated as a
"script" to permit students to "hear the text," as some have described it; indeed, the pregent data suggest
that oral reading is not a necessary component of effective instruction. But in view of some of the real
constraints imposed on content area instruction,-oral reading of the text (the' most readily available
material) 1.1esents itself as the most feasible solution. And; as we have seen, if the principal objective is
to ensure that students do indeed acquire content, it is far-superior to simply expecting them to acquire
it on their own.

A third, and perhaps the most serious single constraint operating during content area instruction, is the
limited amount of instructional time available. Three 40-minute class periods per week for social
studies and two for_science instruction-are generous-by some standards. -In this limited period of time,
teachers are expected to cover an enormous amount of content as defined by the textbook contents for
each grade level, which constitutes the "curriculum" for these subject areas. Becau.se time is so limited,
teachers have not the luxury of grouping for instruction, and so they must expose students representing
a wide range of knowledge and reading levels to the same material simultanedusly.

Viewed from this perspective, prevailing practice seem;.,to be a very pragmatic adapation to very real
constraints. First, it is efficient in that it virtually guarantees that most, if not all, the text information
will be exposed, making it accessible to those students who havegreat difficulty reading. Next, it allows
those students who are more knowledgeablf; to contribute often enough, without penalizing or slighting
their less knowledgeable peers, to clarify important points so that the teacher does not always assume
the role of "telling" the students what is in the textbook. Fmally, the format of such instruction is very
familiar to students, minimizing time that must be spent organizing them for in:truction and
maintaining order.

A final, reason concerns the ease of planning for this kind of instruction, as well as the relatively
undemanding nature of the delivery of instruction. In the coarse of an extremely crowded eleMentary
school day, the burden of planning for multiple groups in multiple curricular areas quickly approaches
an unrealistic leyel. It seems understandable that teachers would naturally reserve a good deal of their
planning effort, for those curriduar areas that command the greatest public attention, strictest
accountability, and the most instructional timereading and mathematics.

Impediments to Attempting to Change Practice

There are several reasons for the persistenie of prevailing practice; some outside the teacher's control
altogether. These and other factors constitute impediments to attempting to change practice. Apart
from the reasons cited earlier, there may be other impediments to any change effort. Even if a teacher
chose to modify his or her practice, there would be the ubiquitous'problem of infrequent or nonexistent
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professional attention and support to inform and guide tithe teacher in that effort. In the case of the
present work, though, there are two primary impediments. One stems from the way that "reading"
instruction is usually conceptualized. The other concerns the dominance of textbooks that cover a
great deal of conteat, even at the fourth-grade level, in a less than considerate fashion.

As reading instruction is currently conceptualized, we devote approximately 3 years to helping students
acquire beginning level reading skill, and we provide them with a good deal of. exposure to narrative
texts. As students get older and move into the intermediate grades, they still read many narratives
during "reading" instruction, but they begin to develop literary appreciation skills, and cease working on
the lower level skills that characterized earlier instruction. At the same time that students stop being
instructed in "how to read," they begin content area instruction (fourth grade), which, as we have said
repeatedly, is textbook dominated. Prior to that time, their preparation for this sort of reading has, to a
large extent, consisted of limited exposure to expository texts and an equally limited cycle of instruction
aimed at strengthening content area reading skills. If large amounts of time continue to be allotted to
this particular kind of reading instruction, and teachers continue to have limited time to cover extensive
quantities of material, teachers will have great difficulty attempting to adopt the Integrative
instructional procedures.

lf, on the other hand, either content area instruction. were to be given higher priority, and/or the
fundamental design of the reading curriculum were to-be modified to include the present sort of
instruction as reading instruction, practice might change to incorporate what certainly appear to be
more effective practices than the present ones. Then, teachers night lie able to deal with a connected
body of content on a daily basis with'smaller groups of studenti for entire cl 45 periods.

The current-practice in reading instruction of teaching a limited set of-study skills With a series of
unrelated :pa5sages is- unlikely to prove as effective. In centras, t to- much of the work aimed at
improving study skills; and the approach by, most published reading programs, the present work
approached student performance tiliough,a specific body of content rather than independently of a
specific body of content. The materials used with these fourth-grade students were of real
consequence, not,merely serving as practice Materials.

Since much of the previous work that helped to shape the developmentof the ditcussion did
focus on the development of content-independent' ,skins, we can return to some of our introductory
discussion to4ttempt ,to characterize the present rrk -in relation to it. In examining the present
findings, wecen say that,in general, the practice of having the teacher initially assume the burden for
applying "study skills" proved an effective one. Teacher-guided dis. cus:sion can function as an
opportunity ,f64-:- quitesYstematie analysis, or study, of the text. In this sense, then, both the Discrete
and the Integrative treatments can be characterized as attempts to crtemeaize in a group forum what
must ultiniately become an internal studying process. We might say then that the Discrete treatment
resembles -a studying straw', of--rereading or copious underlining, while the Integrative parallels the
more effective techniques thilt extract and exploit both knowledge and text structure at various levels.

We can argue then that the Integrative form of instruction was effective as a form of "group studying,"
and led to facilitation of both knowledge acquiiition and reading comprehension. The fact that these
results were achieved with:instruction that focused on specific content is especially noteworthy. First,.
the instruction inflnenceit reading comprehension without sacrificing valuable instructional time
available for helping students acquire knowledge about important' content areas. Second, the results
suggest that such an approach may well constitute a firm foundation for later instruction in content-
independent, more widely generalizable strategies.

The findings of the current study do strongly suggest that we reconsider our instructional goals for
reading and for the content areas; we must weigh carefully, how much our students are learning about
learning in our classrooms. We conclude with a conviction .while the -present fording; do carry
implications for changing practice, the br en for realizing those changes Must not be presumed to rest



Gallagher & Pearson Discussion, Reading Comprehension, & Knowledge Acquisition - 42

solely with the teacher. Efforts at all levelithe classroom, the school, the district, the university
classroom, and the publishing houseswill be needed to achieve the reform necessary to help students
"read to learn."

14 5
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Table 1

Means and Standard Deviations* - Knowledge Acquired - Study 1 (N = 48)
it

Day Day Day. Day Day
Group Pretest, 1 2 3 4 5 Posttest

1 8.83 6.08 6.73 3.33 4.42 4.67 moo
Reading Only (4.09) (3.29) (2.76) (2.96) (3.12) (2.57) (5.14

2 9.17 9.64 9.17 7.67 8.00 9.00 14.92
Discrete (3.56) (6.65) (3.38) (3.70) (5.00) (2.93) '(5.35)

3 8.83 7.33 6.2/ 7.27 8.25 8.00 14.75
Integrative
w/o Text Ref.

(3.30) (5.80) (3.44) (3.50) (4.85) (2.83) (4.47)

4 8.17 10.45 9.82 9.36 8.67 8.91 15.75
Integrative (4.95) (4.57). (2.60) (224) (3.92) (3.39) (5.08)

*Standard Deviations in parentheses below means
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Table 2

Means and Standard Deviations* - Transfer to Independent Reading - Study I -
RELATED PASSAGE - TERMITE SOCIETIES (N = 48)

Group Short Answer Similarities and Differences

1 11.17 6.17
Reading Only (4.51) (4.37)

2 14.00 7.58
Discrete (4.09) (2.84)

3 (12.45 8.55
Integrative,
w/o Text Ref.

(537) (3.11)

4 14.50 7.92
Integrative (4.21) (4.23)

Standard Deviations in parentheses below means



Table 3

Means and Standard Deviations* - Text Reference - Study 1 (N = 48)

Locating Information
Speed Accuracy

Using Subheadings
Identification

Group Pre Post Pre Post Judgment of Subsections

1 6.04 5.28 8.17 7.75 933 4.67
Reading Only (1.55) (2.39) (2.29) (2.14) (235) (1.92)

.2 7.88 4.91. 833 8.58 9.17 3.67
Discrete (1.51) (1.46) (2.53) (334) (3.88) (2.77)

3' 6.13 5.53 7.67 8.50 11.30 4.80
Integrative
w/o Text Ref.

(.94) (2.14) ;(2.99) (2.15) (2.41) (2.74)

4 7.89 5.79 7.75 9.17 11.17 6.42
Integrative (2.31) (2.70) (2.73) (237) (2.52) (2.11)

Standard Deviations in parentheses below means
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Table 4

R2 Change Associated with Treatment Effects - Study 1 (N = 4S)

Prior
Knowledge Cl C3

Total
R2

Knowledge Acquired

Day 1
Day 2
Day 3
Day 4
Day 5
Posttest

Transfer

Short Answer
Similarities/
IDifferences

Text

Locating Info.
Speed
Accuracy

Using Subheadin&

Judgment
Identification

of Subsections

.48d

.46d

.474

.46d

.28d

.54d

.36d

.23d

.28d

Asd

.00

.043

.051!

.234'

.10`

.22d
.13n

.0613

.05

.019

.04

.03

.002

.005

.002
.02a

.006
.002
.016

.009

.006

.021

.02

.06a

.16c

.03

.10c

.003

.005

.017

.004

.03

.005

.081b

.000

.02
.001

.56

.61
.72
.60
.52
.68

A

.29

.40

.55

.11

.16

Contrasts

C
1 Instruction/No Instruction (2, 3, 4/1)

C
2 Discrete/Integrative (2, 4)

C3 Tet Reference/No Text Reference (2, 4/3)

aR < .10
bu .05

ci2 S .01
°Li S.. .001
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Table 5

Readability Levels of Instructional and Transfer Texts

Length
Da le-Chall

Score
Dale-Chall

G2.
Fry
Sent

Fry
Syllables

Fry
G.E.

Introduction,
(1) 697 5.96 -5-6 7.6 148 7
(2) 521 6.45 7-8 7.1 143 7

Ant Societies
Day 1 508 5/4 5-6 7.6 131
Day 2 510 6.53 7-8 7.1 134 6
Day 3 605 5.88 5.6 8.1 125 -4

Day 4 497 5.44 5-6 6.5 140 7

Bee Societiek.
Day 1 500 5.44 5-6 8.8 125 4
Day 2 311 6.99 7-8 7.8 144 7
Day 3. 571 6.10 7-8 6.7 136 7
Day 4 560 5.00 5-6 7.6 121 4

Termit:. Societies
Day 1 602 6.90 7-8 8.8 136 5
Day 2 490 6.88 7-8 6.9 135 6
Day 3 534 7.32 9-10 7.8 141 7
Day 4 599 6.61 7-8 7.8 126 5

Paper Wasps 669 6.48 7-8 7.4 130 6
Micmac Indians 677 5.37 5-6 7.0 125 5
Landforms 414 6.32 7-8 7.9 145 7

Note: Scores reported are average of 2 samples/passage
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Table 6

ICnowledg , Acquired: Summary of R2 Change Associated with Treatment Contrasts
- Study 2

'Dependent
Measure

Contrast 1
R2 Change

Contrast-2
R2 Change Total R2

Booklet,

* *
Yacv dal" .17 .15 .51

* *Explanation .22 .11 .53

* *Application .10 .10 S .44

* *Total .23 .17 .63

Multiple Choice
Posttest .20 S .06 .50

*
F value significant

S School by Contrast interaction

Contrast 1: No Instruction (Independent Reading)/Instruction (Discrete,and Integrative)

Contrast 2: Discrete Instruction/Integrative Instruction



Table

Means and Standard Deviations** - Knowledge Acquired - Study 2

Dependent Measure

1

Independent
Redding

No Instruction
2

Discrete.
3

Integrative
2 & 3

Instruction

Multiple Choice Posttest 23.71 [23.17] 32.17 [31.25] 38.38 [3832] 35.27 [34.87]
(924) (10.92) (9.38) (10.54)

Booklet (1-12) 33 [.33] .41 1.40] [.561 .48 [.48]Factual (.12) (.10) (.18) (.16)

Explanation .21 [21] 32 [.31] .45 [.45] .39 (.39]
(.11) (.17) (.16)

Application .21 [.211 .26 [25] .37 [.35] 31 [31]
(.11) (.12) (.16) (-15)

Total .27 [.27] .38 [.37] .54 [.54] .46 [.46]
(.11) (:12) (.16) (.16)

Observed M followed by Adjusted M in brackets

**
Standard Deviations in parentheses below Observed M's
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Table 8

Means* and Standard Deviations** - Transfer to Independent Reading - Study 2

Dependent Measure

1

Independent
Reading

2
Discrete

3
Integrative

2 & 3
Instruction

Closely Related Passage
Paper Wasps 1039 [10.77] 1135 [11.01] 17.43 [17.39] 14.39 [14.27]
Short Answers (5.19) (634) (5-25) (6.67)

Similarities and 2.92 [224] 2.50 [2.54] 5.21 [5.17] 3.85 [3.81]
Differences (1.97) (1.50) (2.48)- (2.48)

Related Passage
Micmac Indians 13.62 [13.78] 14.57 {14.23] 20.48 [2036] 17.52 [1733]
Short Answers (4.67) (4.99) (5.96) (6.22) ,

Similarities and 2.29 [224] 2.67 [2.70] 4.50 [453] 338 [335]
Differences (1.23) (1.78) (2.56) (2.40)

Unrelated Passage
Landforms 1338 [13.57] 13.17 [12.84] 16.57 [16.47] 14.87 [14.74
Short Answers (5.57) (5.66) (6.76) (6.48)

Written Recalls 12.08 [11.871 33P 14.42 [14.17] 11.63 [1135]
(10.60) (7.80) (11.38) (10.11)

Observed M followed by Adjusted Al in bracket:,

*Standard Deviations in parentheses below Observed Al's

t



Table 9

Transfer to Independent Reading: Summary of R2 Chan& AssOciated with
Treatment Contrasts - .Study 2

Dependent
Measure

Contrast 1
R2 Change

Contrait 2
R2 Change TotaLR2

Paper Wasp Societies

Short Answer .06. .19e .41

Essay .01 26 37

Micmac Indian Society

Short Answer .08SS .18. .63

Essay .06.
.

.16 .26

Landforms

Short Answer .01 .08 33

Free Recall .01 .07. 33

F value significant

School X Contrast interaction

Contrast 1: No Instruction (Independent Reading)/Instruction (Discrete and Integrative)

Contrast 2: Discrete Instruction/Integrative Instruction



10

Means* and Standard Deviations** - Knowledge Fratheworks - Study 2

Dependent Measure

1

Independent
Reading

2
Discrete

3
Integrative

2 & 3
Instruction

Insect Society Schema.

Topics 132 [1.30] .64 [.65] 2.57 [256] 1.62 [1.62]
(1.17) (.95) (1.04) (139)

Items 2.23 [2.23] 1.77 [1.76] 735 [7.34] 4.62 [4.58]
(2.58) (2.16) (330) (3.95)

Predictions

Text Content 1.05 [1.00] 132 [132] 2.52 [251] 1.93 [1.77]
(.95) (1.04) (1.83) (1.60)

-Teict Organization 2.73 [2.71] 3:64 3.631 3.78 [3.78] 3.71 [3.63]
(2.00) (1.89) (2.11) (1.98)

Chart Completion 4.60 [4.61] 3.52- [3.52] 5.65 [5.65] 459 [459]
(2.19) (2.00) (1.64) (2.10)

Observed M followed by Adjusted M in brackets

**
Standard Deviations in parentheses below Observed M's

5rt,



Table 11

Knowledge Eralteworks: Summary of R2 C hange Associated with Treatment
Contrasts- Study 2

Dependent
MeaSure

Contrast 1
R2 Change

Insect Society Schema

Topics .01

*
Items .06

PredictiOns

'Content .07

Organization .06
*

Chart Completion .00S

Contrast 2
R2 Change Total R2

37* AO

.40 .50

.04 .09

.2
*

30

.19* 31

F value significant

S School X Contrast interaction

Contrast 1: No Instruction/Instruction

Contrast 2: Discrete InstructionIntegrative Instruction

0J



Table 12

Means* and Standard Deviations" - Knowledge Acquired - Study 3

Dependent Measure
Visual

Representation Text Reference

Multiple Choice Posttest 37.67 [38.31] 35.25 [34.841
(9.91) (8.76)

Booklet (1-12)

Factual .51 [.52] .47 [.446]

(.16) (.15)

Explanation [.43] .32 [.31]
(.18) (.11)

Application .33 [.34] .27 [161
(.14)

Total .49 [.501 .42 [.41]

(.17) (.13)

Observed M followed by Adjusted M in brackets

**
Standard Deviations in parentheses



Table 13

Predicted Performance in Other Treatment Groups in Percentiles

Dependent Measure
Discrete in

Reading Only
Integrative in
Reading Only

Integrative
in Discrete

Knowledge Acquisition

Unit 1 75 96 87

Unit 2 70 99 94

Week 2 75 99 92

Unit 3 84 99 84

Booklet

Factual 72 97 95

Explanation 82 99 86

64 90 80

Total :82 99 92

Transfer to Independent
Reading

Paper Wasps

Short Answer 52 90 84

Essay 56 93 96

Micmac Indians

Short Answer 54 92 89

Essay 64 97 85

Landforms

Short Answer 45 70 74

Free Recall 37 59 78



Table 13 (Continued)

Predicted PerforMance in Other Treatment Groups in Percentiles

Dependent Measure
Discrete in Integrative in Integrative

Reading Only Reading Only in Discrete

Knowledge Franv:works

Insect Society SCh'ema

Topics 29 86 98

Items' 43 98 99

Predictions

Content 63

Organization 68

Chart Completion 31

Note. Petcentiles computed by tirst finding a z-score (ME - Mc/s.d.c) and then finding the
appropriate point in the unit normal distribution.

63



Figure Captions

Figure 1. Study 2 treatment group means and contrasts on multiple choice posttest.

Figure 2. Study 2 treatment group means and contrasts on TotalBooklet scores.

Figure 3. Study 2 treatment group means and contrasts on Closely Related transfer passage (Paper
Wasps).

Figure 4. Study 2 treatment group means and contrasts on Related transfer passage (Micmac Indians).

Figure 5. Study 2 treatment group means and contrasts on Unrelated transfer passage (Landforms).

Figure 6. Means from the five treatment groups of Study 2 and Study 3.
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