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Learning from lext:
Reflections on the
Past and Suggestions for the Future

SusaN R. GOLDMAN
Vanderbilt University

A great deal of progress has been made toward understanding the cognitive processes
involved in learning from text. The findings suggest ways to improve learning by
enhancing the coherence of texts and the strategies learners use when reading to learn.
For the most part, the cognitive research has focused on an individual interacting with
a single text, consistent with many traditional educational settings. However, current
economic and social trends have revitalized educational reform efforts that emphasize
active knowledge construction by the leamer and the development of critical thinking,
problem solving, and collaborative learning skills. Classrooms organized to support
these kinds of learning activities raise a number of new issues for discourse processing
research and redirect several current areas of research. A primary goal of this article is
to illustrate and discuss these issues.

ALISY

Over the 20 year history of the journal Discourse Processes a great deal of
progress has been made toward understanding the cognitive processes involved
in learning from text. For the most part, these processes have been studied from
the standpoint of an individual interacting with a single text. Such studies con-
tribute to theories of representation, memory, and learning. The findings suggest
ways to improve learning by enhancing the coherence of texts and the strategies
learners use when reading to learn. This body of work is highly relevant to tradi-
tional classroom settings in which students individually read and complete fact-
finding or fact-learning tasks.

At the same time, classrooms are organized social settings. Sociolinguistic
research reported in this journal, and elsewhere, has revealed important mecha-
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nisms of conversational interaction. This research has provided detailed analyses
of how teachers and students adopt, adapt, and use language to accomplish a vari-
ety of goals in classrooms (Cazden, 1988; Green & Harker, 1988; Green & Wal-
lat, 1981). A consistent finding is that teacher talk dominates interactions in
traditional classrooms (Cazden, 1986).

Thus, extant cognitive discourse processing and sociolinguistic research
address important learning phenomena in traditional classrooms. However, eco-
nomic and social developments indicate that traditional classrooms are not pre-
paring students with the literacy and learning skills needed for success in the 2 1st
century (Berryman, 1993; Wise, 1996). Businesses are reorganizing management
and operations to emphasize team work and collaboration (Senge, 1990). Eco-
nomic projections are that much of the workforce will change careers, as well as
jobs, several times over their lifetimes (Graham, 1997; Murnane & Levy, 1996a).
The challenges posed by these trends in the business world increase the impor-
tance of literacy and learning-to-learn skills.

Perhaps the most profound societal change is technological. Ubiquitous elec-
tronic systems for information storage and retrieval, coupled with the increasing
availability of the Internet, are redefining literacy requirements for the 21st cen-
tury. Conversations can now take place “on-line,” sometimes synchronously and
sometimes asynchronously (Goldman, 1996; Scardamalia, Bereiter, McLean,
Swallow & Woodruff, 1989). Increasingly, successful information search and
retrieval involves coordinating multiple sources of information that often have
pointers to other texts and graphics. Navigation through such multiply linked texts
and graphics can be quite complex. Recent edited books by Rouet, Levonen, Dil-
lon, and Spiro (1996) and by van Qostendorp and de Mul (1996) contain discus-
sions of the kinds of literacy and learning issues that are emerging in these
electronic contexts. These issues reflect major shifts in the literacy skills that are
needed for students to be successful learners.

The foregoing trends have revitalized educational reform efforts that empha-
size active knowledge construction by the learner and the development of critical
thinking, problem solving, and collaborative learning skills (cf. Bransford, Gold-
man & Vye, 1991; Resnick & Klopher, 1989). Classrooms organized to support
these kinds of leaming activities raise a number of new issues for discourse pro-
cessing research and redirect several current areas of research. A primary goal of
this article is to illustrate and discuss these issues.

[ became aware of the importance of these new issues through my involvement
in some formative experiences over the past several years. In 1993 with funding
from the James S. McDonnell Foundation, I became part of a collaborative project
called Schools for Thought (SFT} after a book by the same name, authored by
John Bruer (1993). The initial group of collaborators on this project included Carl
Bereiter, John Bransford, Ann Brown, Joseph Campione, Mary Lamon, Marlene
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Scardamalia, and myself. The design principles of SFT are heavily influenced by
constructivist and social constructivist views of leaming (Bransford, 1979; A.
Brown & Campione, 1994, 1996; ], Brown, Collins & Duguid, 1989; Cobb, 1994,
Cobb, Yackel & Wood, 1992; Cognition & Technology Group at Vanderbilt,
1990; Collins, Brown & Larkin, 1980; Scardamalia & Bereiter, 1991a).

SFT is a member of a family of educational reforms that are consistent in spirit
with Dewey’s (1913, 1933) ideas of progressive education, but they benefit from
work since then on cognitive and social principles of learning. In these kinds of
classrooms, children are confronted with learning-from-text “problems™ of a dif-
ferent magnitude than [ had been studying in more laboratory-like settings. These
include, for example, information search processes across multiple sources, syn-
thesizing information across multiple texts, learning material sufficiently to be
able to explain it to one’s peers who have not read the material, and interacting in
small groups about the meaning of text and solutions to problems.

Observations occurring in the context of another project reinforced the impor-
tance of investigating the use of many texts by groups of students. A group of us
at the Learning Technology Center (Barron, Schwarlz, Vye, Bransford, Moore,
Petrosino & CTGYV, 1996; Barron, Vye, Zech, Schwartz, Bransford, Goldman,
Pellegrino, Morris, Garrison & Kantor, 1995; Barron, Vye, Goldman, Pellegrino
& the Cognition and Technology Group at Vanderbilt (CTGV), 1995) have been
working on the Scientific and Mathematical Arenas for Refining Thinking
(SMART) project to develop alternative assessment models in science and math-
ematics. Our focus has been on classroom-based, formative assessment. Two
aspects of the work on SMART are particularly relevant in the present context.
First, the SMART model involves two major phases: a problem-based phase fol-
lowed by a project-based phase. During the problem-based phase, students work
on relatively well-specified but complex problems that help students learn the
skills needed to conduct related project-based activities (Barron et al., 1996). Sec-
ond, the implementation of the model involves students reading and evaluating
the information presented in a number of texts so they can choose appropriate
tools for completing their problem solutions and projects. An example of students
working with catalogs is provided below (third section). In brief, we have
observed that the coordination of information present in multiple texts is a signif-
icant challenge for many 11 and 12 year olds. Constructing reasoned, evidence-
based explanations for their selections is equally challenging.

1 began to think about ways to investigate the processes involved in learning
from text in SFT and SMART contexts. It was clear that the research was best
conducted in the classroom contexts where the learning was occurring. As 1 pur-
sue this research agenda, I find myself rethinking some of the classic findings in
the field of discourse processing and generating new issues for investigation.
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Both cognitive and sociolinguistic perspectives are informing my research
approach.

The remainder of this article is organized into three sections. The first section
consists of a brief sketch of major research findings in cognitive discourse pro-
cessing research on learning from text. For the most part I focus on expository
materials. A number of excellent and recent handbook chapters and review arti-
cles provide elaboration and additional discussion of research on comprehension
and learning from text {Gernsbacher, 1994; Graesser, Gernsbacher & Goldman,
1997; Hiebert & Raphael, 1996; Pressley & Afflerbach, 1995). The second sec-
ion describes the general charactenistics of classrooms based on constructivist
principles of learning and that support critical thinking, problem solving, and col-
laborative learning. The third section illustrates some of the new and reframed
issues regarding learmning from text that emerge in the kinds of classrooms
described in the second section. I suggest that both cognitive and sociolinguistic
perspectives are needed to adequately address a number of these issues.

COGNITIVE RESEARCH ON LEARNING FROM TEXT

Over the last two decades, cognitive research on learning from text has estab-
lished that readers use a variety of strategies in the meaning construction process.
[n addition to findings that appear to be true in most reading situations and for
most readers, it has ailso been established that there are intra- and interindividual
differences in strategy use. This section of the article provides a brief review of
he major findings from research on strategies for learning from text and con-
straints set by text, task, and learner characteristics,

Strategies for Learning

Research over the past two decades has revealed a wide range of strategies that
adults and children use to comprehend what they read. Strategies have been
nferred from reading behavior by examining the order in which segments of
ext are read and the amount of time that is spent processing particular segments.
[nformation on strategy use has also been obtained through self-report and think-
1loud methodologies. Pressley and Afflerbach (1995) were able to compile an
mpressive catalog of the wide range of comprehension, monitoring, and evalua-
ion processes that researchers have found in think-aloud protocols of reading,
1sually in studies of highly skilled adult readers. For example, strategies
observed by Goldman and Saul (1990) in the reading behavior of college stu-
lents included single-sentence rereading, selective rereading of paragraph ini-
ial sentences, reviewing initial and final parts of passages, and skipping ahead
n the passage. Goldman and Saul (1990) also collected think-aloud protocols
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that provided evidence that readers’ strategy use was guided, in part, by surface
text cues (e.g., enumeration markers and paragraph indentations) and self-
assessment of coherence and comprehension (Goldman, Saul & Coté, 1995;
Goldman & Saul, 1990).

Not surprisingly, there are substantial individual differences in strategy use
among readers. Individual differences in approaches are related to the quality of
learning. For example, researchers using think-aloud methods have demonstrated
that adults and children who explain and elaborate what they are reading and who
have flexible approaches to solving comprehension problems remember text and
solve problems better than those who do not (Chi, deLeeuw, Chin & LaVancher,
1994; Goldman, Coté & Saul, 1994; Goldman & Murvay, 1992; Goldman & Saul,
1990; Goldman et al., 1995; Graesser, Singer & Trabasso, 1994; Trabasso &
Magliano, 1996). In one study, we (Goldman & Saul, 1990) found that college
students rarely exhibited stereotypic strategies. The greater the variety of strate-
gies individuals readers used, the better their recall performance (Goldman &
Saul, 1990). The least effective learners were those who failed to exhibit a range
of strategic reading behavior.

Evidence from think-aloud studies of elementary school children, some as
young as 8 years old, indicate the presence of particular types of inferences and
elaborations. They also indicate that young readers evaluate their reading and
respond to difficulties with a wide variety of strategic behaviars (Alvermann,
1984; Alvermann & Phelps, 1983; Baumann, Seifert-Kessell & Jones, 1992; Gar-
ner, 1987; Garner & Reis, 1981; Hare & Smith, 1982; Kletzien, 1991; Langer,
1986; Meyers, Lytle, Palladino, Devenpeck & Green, 1990; Phillips, 1988; Scar-
damalia & Bereiter, 1984; Trabasso & Maghano, 1996; Trabasso, Suh, Payton &
Jain, 1995). Much of this work has examined narrative, story material rather than
expository text.

It is less clear how ubiquitous active processing is for expository text. Chan,
Burtis, Scardamalia, and Bereiter (1992) had elementary-school children think
aloud as they read two short informational texts, one on the topic of dinosaurs
and the other on the topic of germs and illness. Chan et al. (1992) found that
the degree of constructive activity that children exhibited accounted for 20% of
the variance in learning outcomes, with children who engaged in higher levels
of constructive activity learming the most. Higher levels of constructive activity
involved integrating the text information with prior knowledge, thereby going
beyond the text to build a representation or mental model of the referential situ-
ation.

Similarly, our research on learning from informational text by youngsters
between the ages of 9 and 13 suggests that more effective learners engage in more
explanation-based processing than less effective learners, consistent with the
findings of Chi et al. (1994) (Coté & Goldman, in press; Coté, Goldman & Saul,
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1997). Expianation-based processing of informational text is processing that
attempts to construct relationships among ideas presented in text. Sometimes
these explanations are causally based. They may also reflect other types of logical
relationships, such as if-then, analogical, or case-based reasoning (e.g., That's like
when I eat a lot of sugar and have so much energy I can’t sit still). Prior knowl-
edge often enters into the process of constructing explanations.

Links between strategy use and improved comprehension have also been dem-
onstrated in strategy training studies. Summarizing 20 years of strategy training
research, Pressley and McCormick (1995) pointed out that in early strategy
instruction work, elementary-school students were trained to use single strategies,
such as summarization, mental imagery, or story grammar structure. Training pro-
duced better performance among the trained students compared to nontrained stu-
dents. Subsequent strategy training efforts examined the efficacy of training a
system of strategies, in recognition of the importance of being able to flexibly
coordinate learning activities, depending on the leaming situation. Studies by
Palincsar and Brown (1984}, Paris and Oka (1986}, Yuill and Qakhill {1988), Col-
lins (1991), Bereiter and Bird (1985), and Duffy, Roehler, Sivan, Rackliffe, Book,
Meloth, Vavrus, Wesselman, Putnam and Bassiti (1987) are illustrative of this
approach. A hallmark of these intervention studies was the explicit modeling and
explanation of the strategies. This included information on how to carry out a
strategy and the role of the strategy in thinking (Pressley & McCormick, 1995,
chap. 14).

Engaging in strategic learning activities implies an awareness of text structure
and how to use it to aid comprehension. It also involves an appreciation for the
differential processing demands of different kinds of tasks. The success of various
strategic learning activities is, of course, constrained by insufficient prior knowl-
edge in the domain, working memory limitations, interest, or motivation. Each of
these topics is discussed in turn.

Text Structure

Modern origins of work on text structure can be found in the mid-1970s, when a
number of systems were devised to represent the structure of ideas in text (Fred-
eriksen, 1975; W, Kintsch, 1974; W. Kintsch & van Dijk, 1978; B. Meyer, 1975;
Schank, 1972). The ideas were often represented as propositions. Although the
specific details of propositional notation differed somewhat across systems, a
proposition is a theoretical unit that contains a predicate (e.g., a verb or adjec-
tive) and associated arguments (¢.g., nouns, embedded propositions). Arguments
have a functional role such as agent, object, or location (Graesser et al., 1997).
Consider the text ijlustrated in Table 1. The first sentence contains several ideas,
The main predicate is the verb roams. It defines the main idea of the sentence,
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bald eagles roam areas. Three additional propositions elaborate or qualify ele-
ments of the main predicate: (1) the bald eagles are young, (2) the areas roamed
are vast, and (3) the areas are located in North America.

TABLE 1
The Bald Eagle: Its Ideal Habitat

The young bald eagle roams vast areas of North America. But when the eagle matures, at about five
years of age, its restless spirit is tamed. When mature, the bird displays the characteristic white or
“bald” head feathers, the bright yellow beak, and pale yellow eyes of the adult bald cagle. Scientists
believe that these physical changes let members of the opposite sex know that the eagle is ready to
mate. When the bald eagle meets its mate, they make a lifetime commitment to each other. After a
brief courtship, the couple settles down to nest and raise a family.

It is important that somehow the bald eagle partners come to a decision about where to nest. The
bald eagle always retums to a site within 75 to 100 miles of its first flight. But if the two eagles did
not take their first flight from the same location (and mates rarely come from the same area), how do
they decide where they will build the nest? Scientists do not have an answer to this question, but they
do know that the couple will choose either the female or male’s original nesting area. The couple do
not compromise by selecting a site in the middle or in an entirely new location.

Since a mating pair of eagles do not always choose the male site or the female site to nest, scien-
tists think that the habitat is the main consideration in choosing the nesting site. Several parts of the
habitat need to be thought about.

As the human population grows and more and more land is developed, locations that were suit-
able five vears before may no lenger be attractive to the couple. Bald eagles have good reasons to
avoid humans and populated areas. Humans can frighten eagle parents away from the nest and teave
their eggs or young unprotected. Or well-meaning humans may try to assist young eagles by feeding
or caring for them. Instead of helping, this behavier actually causes the birds to imprint on humans.
This leaves the birds incapable of surviving in the wild. Imprinted birds are also unlikely te mate with
other bald ecagles.

In addition to avoiding human contact, bald eagles have other habitat requirements. Because the
bald eagle’s diet is over 70% fish, its nest must be located within sight of a large body of water. For
young eaglets to learn to survive in the wild, the area must have perch and roost trees. Almost 90% of
the bald eagle’s day is spent perched or sitting in trees where they can spot prey. Scientists believe
that this helps the bald eagle save energy by lowering its food requirements. Roosting sites where
bald eagles sleep protect them from bad weather.

The nest the eagle parents build is furnished with soft scrap materials for the babies’ comfort. But
because young eaglets grow so rapidly, from 3 oz. to 10-15 pounds in two months, the nest must be
quite large. Eagle nests are known for their great size. One eagle nest weighed 2,000 pounds! This
means that eagles must select strong trees for their nest. In addition, juvenile eaglets need room to
flap their wings and exercise. At two months of age, the young eaglets have wingspans from 7 to 8
feet wide! The nest must be big enough for the eaglets to spread their wings.

The nest must be located high up in the trees. This not only protects young eagles, but also allows
them an easier take off on their first flights. A well-designed nest sits near an open area for the eaglets
to fly through. It aiso has shorter trees or branches nearby for nervous baby eaglets to rest when they
start to fly, All of these requirements should make it easy for the male and female bald eagle to agree
on their nesting site.

Note: This text was written by Kay Burgess under the auspices of a grant from the Andrew Mellon
and Russell Sage Foundations to the Leaming Technology Center.
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The ideas themselves were hierarchically organized on the basis of semantic
relationships among them. The title and first several sentences of a passage usu-
ally establish concepts that are subsequently repeated throughout the passage as
mere information about them is provided.The subsequent incoming informa-
tion “attaches™ to these concepts creating a subordinate or supporting relation.
[n this manner, sentences that have many subsequent sentences connected to
them take on more superordinate, thematic status in the passage (Goldman,
Varma & Coté, 1996; W. Kintsch, 1974; W. Kintsch & van Dijk, 1978; Meyer,
1975). For the passage illustrated in Table 1, the title information mtroduces
two concepts, bald eagles and habitats. The first two sentences of the passage
provide information about the roaming behavior of bald eagles and how it
changes with age. Figure | illustrates a hierarchical representation of this infor-
mation. Propositions 2, 3 and 4 are subordinate to proposition 1 because they
modify information in proposition 1.

Empirical studies using recall and summarization as measures have estab-
lished a robust “levels” effect for expository text: ideas high in the hierarchy
are recalled better and are more frequently included in summaries than are sub-
ordinate ideas. Purthermore, superordinate ideas are rated as more important
and read for longer amounts of time than ideas lower in the hierarchy (Britton,
Meyer, Hodge & Glynn, 1980; Cirilo & Foss,1980; Kieras, 1981; W. Kintsch
& Keenan, 1973; W. Kintsch, Kozminsky, Streby, McKoon & Keenan, 1975;
Manetis, 1980; Meyer, 1975, 1977, Meyer, Brandt & Bluth, 1980; Meyer &
Rice, 1982; Varnhagen, 1991). Note that for narrative text, the levels effect is
often superceded by the causal relations that hold among story elements (Gold-

Title: bald eagle has habitat
""PI. bald eagie roams areas
\ — P2. young bald eagle
— P3. vast areas
P4. areas located in North America
P5. When P6, P9
\ QS eagle matures at age 5
| "P7. eagle has spirit
k " PS8, spirit is restless
P9. spirit is not restless
Vote:  Propositions are inicated by P’s, For ease of communication, the gist of each proposition is

conveyed in phrases rather in propositionat notation. The indentation and lines indicate the
hierarchical subordination.

Figure 1. Hierarchical representation of the title and
first two sentences of the passage illustrated in Table t
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bald eagles roam areas. Three additional propositions elaborate or qualify ele-
ments of the main predicate: (1) the bald eagles are young, (2) the areas roamed
are vast, and (3) the areas are located in North America.

TABLE 1
The Bald Eagle: Its Ideal Habitat

The young bald eagle roams vast areas of North America. But when the eagle matures, at about five
years of age, its restless spint is tamed. When mature, the bird displays the characteristic white or
“bald” head feathers, the bright yellow beak, and pale yellow eyes of the adult bald eagle. Scientists
believe that these physical changes let members of the opposite sex know that the eagle is ready to
mate. When the bald eagle meets its mate, they make a lifetime commitment to each other. After a
brief courtship, the couple settles down to nest and raise a family.

It is important that somehow the bald eagle partners come to a decision about where to nest. The
bald eagle always returns to a site within 75 to 100 miles of its first flight. But if the two cagles did
not take their first flight from the same location (and mates rarely come from the same area), how do
they decide where they will build the nest? Scientists do not have an answer to this question, but they
do know that the couple will choose either the female or male’s original nesting area. The couple do
not compromise by selecting a site in the middle or in an entirely new location,

Since a mating pair of eagles do not always choose the male site or the femalg site to nest, scien-
tists think that the habitat is the main consideration in choosing the nesting site. Several parts of the
habitas need to be thought about.

As the human population grows and more and meore land is developed, locatiens that were suit-
able five years before may no longer be attractive to the couple. Bald eagles have good reasons to
avoid humans and populated areas. Humans can frighten eagle parents away from the nest and leave
their eggs or young unprotected. Or well-meamng humans may try to assist young eagles by feeding
or caring for them. Instead of helping, this behavior actually causes the birds to imprint on humans.
This leaves the birds incapable of surviving in the wild. Imprinted birds are also unlikely to mate with
other bald eagles.

In addition to avoiding human contact, bald eagles have other habitat requirements. Because the
bald eagle’s diet is over 70% fish, its nest must be located within sight of a large body of water. For
young eaglets to learn to survive in the wild, the area must have perch and roost trees. Almost 90% of
the bald eagle’s day is spent perched or sitting in trees where they can spot prey. Scientists believe
that this helps the bald eagle save energy by lowering its food requirements, Roosting sites where
bald eagles sleep protect them from bad weather.

The nest the eagle parents build is furnished with soft scrap materials for the babies’ comfort. But
because young eaglets grow so rapidly, from 3 oz. to 10-15 pounds in two months, the nest must be
quite large. Eagle nests are known for their great size. One eagle nest weighed 2,000 peunds! This
means that eagles must select strong trees for their nest. In addition, juvenile eaglets need room to
flap their wings and exercise. At two months of age, the young eaglets have wingspans from 7 to 8
feet wide! The nest must be big enough for the eaglets to spread their wings.

The nest must be located high up in the trees. This not onty protects young eagles, but also allows
them an easier tuke off on their first flights. A well-designed nest sits near an open area for the eaglets
to fly through. It also has shorter trees or branches nearby for nervous baby eaglets to rest when they
start to fly. All of these requirements should make it easy for the male and female bald eagle (o agree
ot their nesting site.

Note: This text was written by Kay Burgess under the auspices of a grant from the Andrew Mellon
and Russeli Sage Foundations to the Learning Technology Center.



S04 GOLDMAN

The ideas themselves were hierarchically organized on the basis of semantic
relationships among them. The title and first several sentences of a passage usu-
ally establish concepts that are subsequently repeated throughout the passage as
more information about them is provided.The subsequent incoming informa-
tion “attaches” to these concepts creating a subordinate or supporting relation.
In this manner, sentences that have many subsequent sentences connected to
them take on more superordinate, thematic status in the passage (Goldman,
Varma & Coté, 1996; W. Kintsch, 1974; W. Kintsch & van Dijk, 1978; Meyer,
1975). Far the passage illustrated in Table 1, the title information introduces
two concepts, bald eagles and habitats. The first two sentences of the passage
provide information about the rcaming behavior of bald eagles and how it
changes with age. Figure | illustrates a hierarchical representation of this infor-
mation. Propositions 2, 3 and 4 are subordinate to proposition 1 because they
modify information in proposition 1.

Empirical studies using recall and summarization as measures have estab-
lished a robust “levels” effect for expository text: ideas high in the hierarchy
are recalled better and are more frequently included in summaries than are sub-
ordinate ideas. Furthermore, superordinate ideas are rated as more important
and read for longer amounts of time than ideas lower in the hierarchy (Britton,
Meyer, Hodge & Glynn, 1980; Cirilo & Foss,1980; Kieras, 1981; W. Kintsch
& Keenan, 1973; W, Kintsch, Kozminsky, Streby, McKoon & Keenan, 1975;
Manelis, 1980; Meyer, 1975, 1977; Meyer, Brandt & Bluth, 1980; Meyer &
Rice, 1982; Varnhagen, 1991). Note that for narrative text, the levels effect is
often superceded by the causal relations that hold among story elements (Gold-

Title: emld eagle has habitat
Pl bald eagle roams arcas
AN P2. young bald eagle
\E P3. vast areas
P4. areas located in North America
]35. When Po, P9
\ [ P6. eagle matures at age 5
\ "P7. eagle has spirit
“P8. spirit is restless
P9, spirit is not restless
Vote:  Propositions are inicated by P’s. For ease of communication, the gist of each proposition is

conveyed in phrases rather in propositional notation. The indentation and lines indicate the
hierarchical subardination.

Figure 1. Hierarchical representation of the titte and
first two sentences of the passage illustrated in Table |
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man & Varnhagen, 1986; Trabasso & Sperry, 1985; Trabasso & van den
Broek, 1985).

Relationships among ideas and the organization of the text may be signalled by
various types of rhetorical devices in the surface text (Meyer, 1975; Givén, 1993;
Goldman & Murray, 1992; Lorch, 1989). The rhetorical devices help readers
make author-intended connections among the ideas. For example, inclusion of
rhetorical devices (e.g., In summary, The first thing to remember) and placement
of graphic cues such as paragraph indentations can help readers recognize and
create representations among the ideas (Golding & Fowler, 1992; Goldman &
Murray, 1992; Goldman et al., 1995; Lorch, 1989; Lorch & Chen, 1986; Meyer,
1975, 1977, Meyer et al., 1980). In one study Goldman and Saul (199() found that
college-aged students used enumeration markers t¢ monitor their comprehension.
For example, upon encountering the enumerator second at the beginning of a sen-
tence, a number of the students checked to make sure they knew what had been
first. For the most part, studies of rhetorical signals have involved college-aged
populations, Investigations conducted with elementary-aged populations indicate
that younger learners have a developing awareness of text structure variables and
how to use that knowledge to benefit their learning (McGee, 1982; Richgels,
McGee, Lomax & Sheard, 1987). We have found that 8 and 9 year olds use rhe-
torical devices and graphic cues as signals to text structure less frequently than
clder students and adults (Saul, Coté & Goldman, 1993),

The influence of text structure in determining main points can be understood
by engaging in a little thought experiment. Suppose that you were asked to pick
out the main ideas of the text illustrated in Table 1. What would they be?

A reasonable set of main points that you might select are in the following
description:

The young eagle needs a larger habitat than the mature one. A mature pair of
eagles picks a place to nest—either his home or hers. Habitat influences the choice
of nesting place in several ways. Eagles have to avoid areas where there is too much
chance of human contact. They need an adequate supply of fish. They locate their
nests in high places in trees.

Selecting these ideas as main points reflects the influence of organizational and
structural properties of the text. For example, if the first two paragraphs hadn’t
mentioned young bald eagles and the process of site selection, you would have
been less likely to include these as main points. The fact that this information
occurred early in the text made it more superordinate in the structural hierachy. A
specific sentence in the text previewed what the remaining text would deal with,
i.e., Several parts of the habitat need to be thought about. You expected that the
next part of the text would describe some of these parts, so a general sentence to
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that effect is included in the main point summary. You probably used paragraph
indentations to help decide when a new aspect of habitat was being discussed.
You constructed a single sentence that captures the gist of the variables men-
tioned in each of the remaining paragraphs. This summary constitutes what might
be called a generic set of main points and is not atypical of the type of perfor-
mance that would be observed in an experimental situation. It is frequently
assumed that a summarization task is based on a representation of the text that is
constructed during reading (Goldman, 1996; E. Kintsch, 1990; W. Kintsch , Brit-
ton, Fletcher, Kintsch, Mannes & Nathan, 1993).

Researchers in the early 1980s recognized a distinction between creating a rep-
resentation of the text itself, and integrating the information in the text with prior
knowledge, thereby constructing a representation of the referential situation
described by the text. The latter was referred to as mental model (Johnson-Laird,
1983) or situation model (van Dijk & Kintsch, 1983). The distinction between the
text representation and the situation model is similar conceptually to Perfetti’s
(1989} distinction between the meaning and the interpretation of a single sen-
tence. In order to conclude that learning has occurred, evidence of a situation
model representation is needed (W. Kintsch et al., 1993; McNamara, E. Kintsch,
Songer & Kintsch, 1996, McNamara & Kintsch, 1996). Assessment of learning
thus invelves going beyond reproductive or recognitory measures of recall, Read-
ers need to demonstrate that they have formed a coherent model of the situation
described in the text. This can be demonstrated in a variety of ways, such as
applying the information to a new situation, providing verbal explanations or
drawings that illustrate how something works (Chi et al., 1994), successfully car-
rying out a procedure (Mills, Diehl, Birkmire & Mou, 1995), and so forth. With
the exception of studies by Chi et al. (1994) and McNamara et al. (1996) who
worked with adolescent 13 to 14 year olds, research on situation model construc-
tion by children is only beginning to emerge (Chan et al., 1992; Coté et al., 1997).

Task and Purpose

It has long been recognized that readers’ purpose or goal in reading is an impor-
tant determiner of the kind of representation constructed (Baker & Brown, 1984;
Gibson & Levin, 1975; Just & Carpenter, 1980; W. Kintsch & van Dijk, 1978;
van Dijk & Kintsch, 1983). Indeed, a number of researchers suggest that readers’
expectations about their task determine the knowledge and strategies that are
brought to bear during the comprehension process (Baker & Brown, 1984; Gold-
man & Saul, 1990; Goldman & Varma, 1995; Goldman et al., 1996; W. Kintsch
& van Dijk, 1978; van Dijk & Kintsch, 1983). For example, if reading for a
casual discussion, a reader might focus only on the big ideas in the passage.
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However, if reading for an essay exam, heavier emphasis might be placed on
mderstanding the structure of the argument put forth in the passage.

Empirically, researchers have typically defined readers’ goals with respect
o the task instructions provided in an experimental situation. For example,
readers might be instructed to read a passage that they will subsequently be
asked to recall. Alternatively, they might be asked to write a summary of the
passage following reading. Other tasks frequently used are problem solving,
executing a procedure, answering multiple choice questions, and writing
answers to essay questions. Research shows that specific task contexts influ-
ence what aspects of the textual information will be emphasized (Anderson &
Pichert, 1978; d’Ydewalle & Rosselle, 1978; Graesser, Higgenbotham, Robert-
son & Smith, 1978; Graesser, Hoffman & Clark, 1980; E. Kintsch, 1990; Mills
et al. 1995; Schmalhofer & Glavanov, 1986; Zwaan, Magliano & Graesser,
1995). For example, Zwaan et al. (1995) instructed half of their participants to
read for pleasure and the other half to read for memory. The participants who
were reading for pleasure were sensitive to discontinuities in the temporal and
causal structure of the short stories whereas the participants in the memory con-
dition were not.

Constraints on Strategic Learning Activity

Prior Knowledge. Both the *levels effect” and the effects of structural
awareness on comprehension and learning depend on readers having two kinds of
knowledge. First, they need whatever prior content the author assumes. For exam-
ple, in The Bald Eagle passage provided in Table 1, the term habitat is not explic-
itly defined. Readers need to know that physical location information is one
aspect of habitat. Readers need to recognize that habitat does not mean ideal mate,
although from the first paragraph that inference is reasonable. Second, readers
need discourse knowledge such as how to interpret rhetorical devices to construct
the author-intended relationships among the ideas. If readers lack prior content
knowledge in the domain, ideas presented in the text may seem disconnected even
though connections among the ideas seem “obvious™ to domain experts (Beck &
Dole, 1992; Bransford & Johnson, 1973; Bntton & Giilgtz, 1991; E. Kintsch,
1990; McNamara et al., 1996; Voss, 1984). Few of us would be likely to make the
inference that habitat means ideal mate.

Readers may also need to rely on genre-specific, global organizational
schemes to generate the “hierarchical” connections. For example, causal relations
play an important role in stories (Trabassc & van den Broek, 1985), whereas
claim-warrant-evidence relations are important in arguments (Chambliss, 1995).
Studies that have taught children to be more aware of narrative text structure have
increased their narrative comprehension and composition skills (Fitzgerald &
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Teasley, 1986; Varnhagen & Goldman, 1986). McGee (1982) found that students
with greater awareness of problem/solution text structure had better organized
recalls of problem/solution passages they had read. However, awareness of
expository text-structures does not play a simple predictive role in learning.
Rather, learners need to know how to flexibly use the structure to enhance their
learning (Olhausen & Rotller, 1988; Vidal-Abarca, 1992).

Working Memory Span. Working memory span has been shown to differen-
tiate more successful from less successful readers (Daneman & Carpenter, 1980;
Goldman, Hogaboam, Bell & Perfetti, 1980; Perfetti, 1994; Perfetti & Goldman,
1976; Perfetti & Lesgold, 1977; Swanson, 1992). The ability to hold lengthy sec-
tions of text in consciousness and still execute a variety of strategic learning activ-
ities may set real limits on the nature of the representation that can be constructed.
(See Carpenter, Miyake & Just, 1994, and Perfetti, 1994, for recent reviews.)
Indeed, some work with adults indicates that processing time is allocated differ-
ently on second readings of a text compared to first readings (Haenggi & Perfetti,
1992; Millis & Simon, 1994; Zwaan et al., 1995), Differential allocation is
thought to reflect constraints set by working memory resources. On a first read-
ing, readers may have to choose between establishing local coherence as com-
pared to global coherence. Having established local connections on a first reading,
on subsequent readings, readers can allocate working memory resources to global
coherence and aspects of the sitvation model that were not developed on the first
reading. For example, Millis and Simon (1994) found that readers of scientific
texts first allocated their available resources to extracting propositions from the
text. On a second reading, more resources were allocated to making inferences
among text propositions. Similarly, Zwaan et al. (1995) provided data indicating
that readers monitored different dimensions of situation models of short stories on
first as compared to second readings.

Computer simulation models of text comprehension frequently include a
parameter for working memory span (Goldman & Varma, 1995; Goldman et al.,
1996; Just & Carpenter, 1992; W. Kintsch, 1988; W. Kintsch & van bDijk, 1978;
van Dijk & Kintsch, 1983). The working memory span parameter reflects the
assumption that the whole text cannot be processed at once. Rather, working
memory resources set limits on the amount of information that can be active
simultaneously in working memory. Limits are specified differently depending on
the particular model but it is generally assumed that the text is processed in cycles.
On each cycle, approximately cne new sentence is processed, although this may
vary depending on the complexity of the text. The new input of each cycle is pro-
cessed in the context of other information that is still active in working memory.
Some models specify a number of propositions that are kept active for subsequent
processing cycles (W. Kintsch & van Dijk, 1978). Other models do not specify a
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specific number but rely on assumptions about the distribution of working mem-
ory resources. The distribution of resources is dependent on the connections
among elements in working memory and whether the demand for working mem-
ory resources exceeds the available resources (Goldman & Varma, 1995). When
demands exceed available resources, information loses activation in proportion to
its strength. When particular information falls below a threshold value, it ceases to
participate in processing.

The assumption of working memory constraints has been questioned recently
by Ericsson and Kintsch (1995). They proposed that the memory performance of
experts could be accounted for by a model of memory that included a long term
working memory component. Expert readers relied on retrieval structures that
reside in long term working memory, holding only a few cues to these structures
in working memory. The “cue plus retrieval structure” proposal reduced the
importance of working memory constraints because much less information had to
be held active simultaneously in working memory. Ericsson and Kintsch (1995)
showed that their long term working memory proposal accounted for several
types of expert memory performance quite nicely. However, we are not all
experts. Developing expertise may still depend on constraints imposed by work-
ing memory resources and moment to moment demands on them.,

Interest. Researchers distinguish between two types of interest, harkening
back to a distinction introduced by Dewey (1913). Personal interest is a relatively
stable disposition associated with a particular content or topic area (e.g., an inter-
est in football, tennis, or science). Situational-interest is more transient and sub-
ject to immediate contextual variables {e.g., specific facts presented in a text).
Personal interest in a topic or domain positively impacts academic learning in that
domain (Alexander, Kulikowich & Jetton, 1994). Indeed, in a recent comprehen-
sive study of learning from expository text Schiefele and Krapp (1996) found that
lopic interest was positively related to depth of learning, including recall of main
ideas and coherence of recall. These effects of the interest variable were indepen-
dent of prior knowledge and intelligence, neither of which significantly predicted
main idea recall or coherence of recall. Prior knowledge did predict amount of
new ideas recalled, regardless of importance. However, Schiefele and Krapp
(1996) note that the overall level of prior knowledge was relatively low by design
and there was a relatively homogeneous range of intelligence scores.

On the other hand, situational or text-based interest, is more transient and
specific to the information in the text. Situational interest can have a negative
impact on the performance of children and adults as illustrated by the work on
“seductive” details in text (Garner & Gillingham, 1992; Gamer, Gillingham &
White, 1989; Wade, 1992; Wade & Adams, 1990; Wade, Scraw, Buxton &
Hayes, 1993). Seductive details are facts that readers judge to be highly inter-
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esting but not very important information. For example, Wade et al. (1993) pre-
sented a passage about the life of Horatio Nelson, a highly successful naval
officer. Ratings of interest and importance were obtained for each sentence.
High interest but low importance information concerned the scandals of Nel-
son’s personal life and the details of his injuries (e.g., “Sir William did not
seem to mind his wife’s affair in the least, and remained close friends with Nel-
son”). None of the information in the high interest/low importance category
was related to the historical events and concepts that were rated as tmportant.
In contrast, low interest/high importance information consisted of important
factual details. Wade et al. (1993) found that readers’ recall of highly interest-
ing facts with low importance was superior to their recall of high importance
facts with low interest.

In addition, students’ perceptions of the importance or meaningfulness of
information in a text has been found to be strongly related to interest and reading
enjoyment. For example, Wade, Buxton, and Kelly (1993) found that unless stu-
dents perceived the information to be relevant to their interests and topics they
valued, the text was judged as uninteresting. Readers’ judgments of importance
are themselves influenced by topic interest and prior knowledge (Alexander,
Kulikowich & Schulze, 1994). Readers with more subject matter knowledge find
it easier to distinguish important from less important information and they are less
seduced by interesting but unimportant details (Garner, Alexander, Gillingham,
Kulikowich & Brown, 1991). Furthermore, importance judgments made by
higher knowledge individuals are more aligned with importance as determined by
the structure of the text (Alexander, Jetton, Kulikowich & Woehler, 1994). Of
course it is unclear whether interest begets more reading which begets more prior
knowledge, which in turn begets importance judgments closer to those of domain
experts/authors. It may be possible to clarify relationships among knowledge,
importance, and interest by looking at situations in which readers are engaged in
important, interesting tasks and are reading texts that are relevant to those tasks.
Such situations exist in SFT and SMART classrooms.

Summary

In this section, I have provided a brief review of some of the major findings
of research on strategies for learning from text. Although readers may be
aware of a variety of strategies for comprehending and learning from text,
actual use of these strategies is modulated by readers’ awareness of text char-
acteristics and task demands, prior knowledge about discourse and text-rele-
vant content domains, working memory resources, and interest. For the most
part, the empirical research that leads to these conclusions has been grounded
in individualistic models of cognitive activity and has assessed individual per-
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formance and learning. As well, the time frame of learning has been relatively
short term. Research conducted under these assumptions and conditions is rela-
tively consistent with dominant modes of learning in the majority of formal
school settings.

However, the past decade has seen increasing calls for making thinking skills
and collaborative activity central goals of schooling. Classroom environments
that attempt to accomplish these new goals introduce different contexts for learn-
ing from text, Investigations of learning issues that arise in these new contexts
depend on cognitive discourse processing perspectives in conjunction with socio-
linguistic perspectives. In the next section, I describe the design principles of
classroom leamning environments that support thinking and collaborative activity.
In such classrooms, opportunities for engaging in rich discourse and learning
from text differ from those found in traditional classrooms. In the third section of
this article, subtitled New Directions in Research on Learning from Text, I discuss
the implications of these differences.

LEARNING ENVIRONMENTS THAT SUPPORT THINKING
AND COLLABORATIVE ACTIVITY

Individualistic cognitive models of learning from text are consistent with the
dominant and traditional model of education. The emphasis is on individuals
learning from content-area textbooks and “telling” what they know, sometimes in
free response formats (e.g., free recall, essays) but more frequently in short
answer or multiple choice formats. However, the results of these learning activi-
ties are often unimpressive. Cognitive research indicates that learning of this type
often results in knowledge that does not transfer to new situations (cf, Detterman
& Sternberg, 1993). That is, leamners fail to access previously learned informa-
tion in new situations where it might be useful, a situation Whitehead referred to
as the inert knowledge problem (1929).

In addition to the lack of transfer, traditional models of education are falling
short in producing the kinds of learning and literacy skills that are needed for an
informed and skilled citizenry in the 21st century {Berryman, 1993; Murnane &
Levy, 1996a, 1996b; U.S. Department of Labor, 1992; Wise, 1996). Indeed, there
have been numerous calls for a redefinition of basic skills to include critical think-
ing and problem solving (Resnick & Klopfer, 1989). There have been calls to
have students be prepared for the team-oriented, collaborative work groups that
they are likely to find in the business world (Murnane & Levy, 1996b). As a
result, there has been renewed interest in creating classroom learning environ-
ments that support students’ developing the needed skills and competencies.
These environments provide exciting new opportunities to investigate discourse
processing demands and strategies for learning from text.
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Design Principles

The design of learning environments that support thinking and collaborative
activity is based on a great deal of cognitive and social research, a description of
which is well beyond the scope of this article. Instead, we summarize five central
principles, citing key references to the research supporting those ideas. As Col-
lins (1996) points out, these principles reflect a shift in the dominant view of
learning from transmission models to constructivist and social constructivist
models.

1. Deep knowledge in a content area and conditions for acquiring it are impor-
tant for effective thinking, problem solving, and learning (Bereiter & Scar-
damlia, 1993; Bransford, Franks, Vye & Sherwood, 1989; Bransford,
Sherwood, Vye & Rieser, 1986; A. Brown & Campione, 1994, 1996; A.
Brown & Palincsar, 1989; Chi et al., 1994; Chi, Glaser & Farr, 1991; CTGV,
1994; Glaser, 1991; Scardamalia, Bereiter & Lamon, 1994).

2. Fluent enabling skills (e.g., reading, spelling, and computing) are fundamen-
tal to knowledge acquisition {Anderson, 1982; Bransford, Hasselbring, Bar-
ron, Kulewicz, Littlefield & Goin, 1988; Goldman & Pellegrino, 1987;
LaBerge & Samuels, 1974).

3. Authentic, meaningful problems are highly motivating to students (Barron et
al., 1995; Bereiter & Scardamalia, 1989; CTGY, 1990, 1997; Collins, Hawk-
ins & Carver, 1991).

4. Feedback, and opportunities to revise one’s work based on that feedback,
enhance students’ learning (Barron et al., 1995; A, Brown & Campione,
1996; Palincsar & Brown, 1984; Scardamalia & Bereiter, 1991b).

5. Social structures that encourage learning are those that help students feel val-
ued and respected (McCombs, 1991, 1996; McCombs & Whisler, 1989).

Educational reform efforts that attempt to move classrooms in directions con-
sistent with these cognitive and social principles have several characteristics.
They emphasize group or collaborative work; curriculum units that build deep
understanding; assessment that informs instruction throughout rather than just
evaluating it at the end; and communication and community within the classroom
and outside the classroom. The emphasis on collaborative work supports both
cognitive and social effects because the organization of curriculum units makes
collaboration necessary. Different groups of students develop expertise in differ-
ent aspects of the unit’s content, in accord with a distributed expertise model
(A. Brown, Ash, Rutherford, Nakagawa, Gordon & Campione, 1993; A. Brown
& Campione, 1994, 1996). To accomplish the learning goals of the unit, students
need to learn from their peers. To do so, they engage in social interactions that are
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often mediated by dialogue and text materials (Wertsch & Bivens, 1992). In brief,
conceptual understanding is promoted through “mutuvally shared cognition”
(Roschelle, 1992), and individuals are valued and respected for what they bring to
the group.

Curriculum units are frequently organized around themes or projects that are
meaningful to students so that interest can be sustained over the lengthy time peri-
ods that are required to develop deep understanding (A. Brown & Campione,
1994, 1996; Lamon, Secules, Petrosino, Hackett, Bransford & Goldman, 1996).
Students’ activities include opportunities to plan and organize their own research
and problem solving. They work collaboratively to achieve important project
goals (e.g., conducting an environmental summit on endangered habitats). An
instructional design feature is to begin with a problem-setting phase that intro-
duces the project and promotes students” interest in the topic, often using a variety
of media to stimulate children’s wonderment and questioning. Teachers guide the
categorization of students’ questions into subtopics that serve as the focus for dif-
ferent research groups. The subtopics are structured to be interdependent in the
sense that each group is researching independent aspects of the larger topic, but
needs to know what the other groups are finding out about their subtopics. Thus,
from the beginning of the research activity, topic interest is fostered, students
know they will be sharing their research findings with others, and they understand
how their research fits into the overall project. The task is meaningful for the
youngsters and reading is a tool for getting needed information.

Developing deep understanding of the content requires that learners go well
beyond the traditional textbooks from which they typically “learn.” Not only do
students read different material but they read with different purposes. They have
specific goals that have meaning in the larger social context of the project on
which the whole group is working. They read to find specific information and this
may call for strategies that are quite different than reading a textbook to take a
teacher-prepared test on the material. Students make increased use of multiple
texts for knowledge acquisition. They need to select, evaluate, and synthesize
information from these multiple sources, plus communicate with one another
about the information. Doing so requires all of the skills, strategies, knowledge of
genre and text conventions, and so forth discussed earlier, Understanding how
these processes and variables operate in contextualized practice is an exciting new
challenge for research on discourse and learning from text. Some of the interest-
ing questions to pursue are provided in the next section.

In these kinds of classroooms, intentional learning and knowledge building (A.
Brown & Campione, 1990; Scardamalia & Bereiter, 1991a) are goals of reading
and writing. Students read and write to transform their understanding and knowl-
edge (cf. Goldman, 1995; Scardamalia & Bereiter, 1991a). Reading and writing
are instrumental to finding solutions to problems. The instructional organization
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of the classroom provides multiple opportunities to go beyond reading to “tell
what you know” (see Goldman, 1995). When one of the goals of reading is to
address significant issues and problems, children need to reason about what they
read and determine whether it is relevant to the topic they are researching. It does
not matter if you can “tell what you read” if that information is irrelevant. They
also need to reason across texts. That is, the task is to find the relevant informa-
tion from multiple sources, synthesize it, and make a coherent argument with it.
Hence, the distinction drawn between writing as “knowledge telling” versus writ-
ing as “knowledge transforming” (Bereiter & Scardamalia, 1987; Scardamalia &
Bereiter, 1991b) applies equally to learning from text.

National assessments, such as the National Assessment of Educational
Progress (1983, 1988), and numerous research studies on reading, often report
that children do not frequently engage in critical and elaborative reading, the kind
of reading that builds accessible and coherent knowledge. These national assess-
ments, as well as much of the research on students’ learning strategies, may be
assessing the reading strategies that students have found to be adaptive to their
instructional settings.That is, the traditional social and instructional contexts in
which children are reading to learn may be responsible for “reading on the sur-
face” (e.g., failing to detect inconsistencies or logical gaps).

Reading to tell what the text said (no more, no less) satisties many of the
demands of traditional classrooms. Written tests that demand little beyond recog-
nition of the correct answer, filling in the deleted words from sentences taken
almost exactly from textbooks, and true/false tests that alter only a few words
taken directly from the text do not require deep, meaningful processing on the part
of the learner. Furthermore, performance on tests such as these may actually suf-
fer if the learner “translates” the material or integrates it with prior knowledge.
Transformed information is actually harder to “match” so a student faced with
such tasks is actually better off with a strong representation that is faithful to the
surface level of the text. Thus, many of the findings about children’s reading may
be traced to the instructional contexts in which the students have been working.
Their behavior is highly adaptive to the task demands and cultural norms in their
classrooms (Goldman, 1996). It is little wonder that readers perform similarly for
the researchers who give them these “familiar” tasks.

NEW DIRECTIONS FOR RESEARCH ON
LEARNING FROM TEXT

Classrooms designed to support thinking and collaborative activity suggest new
and different questions regarding variables such as task, purpose, and interest.
Project-based activities that occur in these classrooms pose new questions about
strategies for learning from text, including cognitive capacity to deal with multi-
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ple sources of information. In the following discussion, we consider some exam-
ples that help us reconsider the significance of importance and interest, prior
knowledge, and multiple text use.

Importance and Interest

When the curriculum is organized around project-based activities that use a dis-
ributed expertise model, different students need to find answers to different
questions (A. Brown et al., 1993; Lamon et al., 1996). This instructional model
makes importance and main idea identification fluid and situationally determined
by readers’ goals. That is, different information in the same text will be important
o different groups. As a result, the impact of text structure variables on impor-
rance will be mediated by the context of the instructional task. Learning goals
will be redefined over the course of the project because of the feedback students
get from their peers, teachers, and others in the environment. In response to the
fcedback, students may go back and revisit specific print materials. Importance
on revisiting will depend primarily on the readers’ goals during a particular read-
ing of the text. Consequently, over the time course of working on a particular
project the “important” information in a text will change as the reader’s under-
standing develops and new questions arise. Thus, reading for learning is inher-
ently framed by the task and readers’ purposes.

Reconsider the summary of the text about the bald eagle and its habitat pro-
vided in Table 1. Recall that under the generic instructions to generate a summary,
various aspects of the text structure influenced the points selected as main points.
Rather than the “standard” experimental situation you were in earlier, suppose
now that you were doing research for purposes of creating a plan for the recovery
of eagles. Imagine that your class had earlier generated several topics that would
need to be researched to construct the plan. Your group is looking into the require-
ments for an eagle’s nest. Other groups are looking into the mating habits of
mature bald eagles, the properties of habitats that are required for the survival of
baby eaglets, and so forth. Given the specific focus of each research group, sum-
maries of the important ideas in the text in Table 1 would be different from one
another. They would also be different from the generic summary presented ear-
licr. In contrast to the generic summary, a summary of important information for
your eagle’s nest research group would be details in the text about the nest,
including what nests are made of and the size requirements given the weight and
wing spans of baby eagles. Your group would probably also note the information
that the nest needs a strong tree to hold it. Other research groups would select dif-
ferent information as important to their topics. For example, the group on mating
habits would select the information on maturity and imprinting, The group work-
ing on properties of the habitat would be concerned about contact with humans,
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and availability of trees for roosting and perching as well as holding the nest.
Finally, the text shown in Table 1 would be one among a number of sources each
of the groups might consult during their research.

This is a relatively simple demonstration of the context-sensitive nature of
importance judgments. But the example makes the point that information “lower”
in the structural hierarchy of a text can be raised in importance by the task and the
specific goals of a reader. If readers’ goals differ, judgments of importance for the
same text will only partially overlap.

Although we know from previous laboratory research with adults that a change
in perspective alters what people remember (Anderson & Pichert, 1978), there is
little research on the kinds of shifts in importance described here, especially for
school-aged youngsters. Importance needs to be looked at in the context of the
task and learner’s purpose rather than solely as a property of the text (see for dis-
cussion Alexander & Jetton, 1996). This is a shift in emphasis from author-deter-
mined or structural importance to situationally determined importance.

The concepts of main idea and importance need to be seen not as static, fixed
properties of texts but as dynamic properties determined by readers’ task goals
and by their evolving understandings of tasks and texts. That is, the readers’
understanding of the “main ideas™ of a text may dynamically evolve as learning
proceeds and they become more expert in the content domain. As discussed ear-
lier, research on learning over time and multiple readings of texts suggests that
college students do focus on different aspects of meaning during their initial read-
ings as compared to subsequent readings (Haenggi & Perfetti, 1992; Magliano,
Zwaan & Graesser, in press; Millis & Simon, 1994; Zwaan et al., 1995), We know
little about whether middle school students’ successive readings of a text will
reflect the same processes manifested by college students. My suspicion is that
without some sort of opportunity for feedback that allows them to evaluate what
they know against task requirements, youngsters® successive readings of a text
will be similar. Without the opportunity to test their knowledge and understanding
against task demands, there is little reason to redefine one’s objectives in reading.
Such “tests” may take a variety of forms, including the questions asked by other
youngsters or adults, writing a draft report, or putting together a “first pass” pre-
sentation. Furthermore, it is difficult to know how to set new learning goals, let
alone the strategies to use to attain these goals (cf. CTGV, 1997). An initial test of
the role of feedback on successive readings of a text is currently underway (Coté,
1997).

Similarly, the concept of situational interest also becomes more fluid and con-
textually determined. Particular students might find particular aspects of a text
interesting from their research perspective, whereas other groups may find other
information and texts interesting in light of their learning and research goals.
Topic interest, however, is fostered across the research groups as a whole,
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Project-based environments that utilize the distributed expertise model provide
a new venue for studying relationships between importance, topic interest, situa-
tional interest, and prior knowledge. Observations in classrooms where projects
of the type sketched above are being conducted indicate that many students are
genuinely interested in their learning and in finding out how to leamn the answers
to their guestions (Lamon et al., 1996; Secules, Cottom, Bray, Miller & CTGV,
1997). For the most part, students see the problems they are working on as mean-
ingful and authentic. Yet they are discriminating in their evaluation of vanous
printed materials. On the one hand, they are eager for material that will provide
information relevant to their topic. At the same time, they are quite ciear when a
particular article is boring or uninteresting, even though they acknowledge that
there is something relevant to their research topic. These environments seem rich
in the possibilities for research that attempts to understand the fluid nature of
importance, and its relationship to topic interest and situational interest as young-
sters acquire increasing content expertise.

Integrating and Evaluating Information from Multiple Sources

Research on learning from multiple texts is far less prodigious than work on sin-
gle texts. Most of it has been conducted with high school or college students and
the empbhasis has often been on identifying aspects of text that trigger connec-
tions to other texts {(Hartman, 1995) or sociolinguistic aspects of intertextuality
(Bloome & Egan-Robertson, 1993). The observational studies of older adoles-
cent and adult readers have shown that they vary in the cognitive strategies they
used in constructing meaning from multiple sources (Hartman, 1995; McGinley,
1992; Spivey & King, 1989). Hartman (1995) identified three orientations to
linking multiple texts: logocentric, resistant, and intertextual. A logocentric ori-
entation led to meaning circumscribed by the passage author. A resistant orienta-
tion led to meaning circumscribed by the reader. Only the intertextual orientation
worked toward developing many understandings and constructing links among
textual resources.

According to Hartman (1995), readers who adopted the intertextual orientation
approached reading in terms of a “plurality of other texts” (p. 557), including
those that were part of the particular study and those that had been read on other
occasions. Interestingly, among the 8 readers Hartman investigated, reading pro-
ficiency was not predictive of whether an intertextual orientation was taken.
[ndeed, Hartman points out that often what is considered the “best” comprehen-
sion is that which does not stray too far from the the passage as “an autonomous
and discrete entity.”

Although it is clearly important to understand the meaning of a particular
text, learning often requires an intertextual orientation. For example, Perfetti
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and colleagues (Perfetti, Britt & Georgi, 1995) examined history learning.
They found that reading multiple texts that were written from different histori-
cal perspectives led students to create models of the situation that were less
tied to any specific text, more flexible, and more accessible under an increased
variety of circumstances. They also found that as students learned more, they
reasoned more complexly, and accommodated multiple options 10 a greater
degree.

In follow-up work, awareness of differences among types of historical docu-
ments was examined. In one study (Rouet, Britt, Mason & Perfetti, 1996) four
types of documents were examined: textbook excerpts, primary sources (ireaties
or correspondences), intermediate sources (written by participants in the events
and arguing opposing views), and secondary sources. In order to look at the effect
of the availability of primary source documents on students’ document selection
strategies, one group of subjects received a document set that did not include the
primary source documents whereas a second group had all four types of docu-
ments. In both conditions, students were instructed to read the document set in
order to write an opinion essay about a controversy dealing with the history of the
Panama Canal. Although the order in which specific documents were selected
tended to be idiosyncratic, there was a strong tendency for students to select pri-
mary, intermediate, and textbook excerpts before selecting secondary source doc-
uments. Subsequent evaluations of the documents indicated that students selected
first those documents that they judged to be most trustworthy and useful {Britt,
Rouet & Perfetti, 1996). Finally, analyses of the opinion essays indicated that stu-
dents were sensitive to the different functional value of the types of documents for
constructing an argument. For example, citations from primary documents were
used in the essays whereas information from the textbook excerpts was not cited
(Rouet et al., 1996).

Britt et al. (1996) presented their documents in hypertext environments (cf.
Hynd, Stahl & McNish, 1996; Stahl, Hynd, Britton & McNish, 1996). Hyper-
text environments are inherently multiple text environments. As they become
more ubiquitous, an important area of research will be readers’ strategies for
constructing meaning and maintaining coherence in hypertext as well as other
multiple text situations. Recent work by Foltz (1996) suggests that similar
coherence criteria drive processing in linear text and hypertext but work on the
strategies leamers use to satisfy coherence criteria is just beginning (See edited
velumes by Rouet et al. 1996 and van Oostendorp & de Mul, 1996 for several
interesting papers on hypertext processing.) One strategy for learning that is
unique to hypertext environments is exploring a domain from multiple perspec-
tives. Whether such exploration creates a learning advantage depends on exper-
tise in the domain. For example, Spiro, Feltovich, Jacobson, and Coulson
(1991) found that such “criss crossing the landscape” is beneficial at the upper
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levels of expertise in a domain. Novices often benefit more from a linear, singu-
lar perspective, at least the first time they are introduced to particular concepts
and ideas.

I am not aware of research reports of cognitive work on middle-school stu-
dents’ use of multiple texts for leamning, whether in hypertext or nonhypertext
environments. However, our observations in middle-school classrooms where
students are engaged in project-based research activities suggest a large number
of interesting questions beyond those associated with traditional work on compre-
hending content-area reading material (Beck & Dole, 1992; Beck & McKeown,
1992, 1994; Palincsar & Klenk, 1991; Tierney, Readence & Dishner, 1990). Cer-
tainly a prerequisite of learning from multiple texts is being able to read to learn
from a single text. In this regard we do not wish to downplay the importance of
individual or small-group strategies for improving comprehension (Palincsar &
Brown, 1984; Palincsar & Klenk, 1991; Pressley, Schuder, SAIL Faculty &
Administration, Bergman & El-Dinary, 1992).

Students in project-based classrooms tackle the research process by making
use of traditional text resources as well as resources available on CD and over the
Internet. The search processes in which they engage reveal a great deal about their
knowledge and the way it is organized, as well as their strategies for finding infor-
mation. In one fifth grade classroom, we observed a group of three students who
were seeking information about how to clean up pollution in a river. There were
several books on environmental pollution in the classroom, They looked in the
index of one of the books for the word “pollution” but it was not listed because the
whole book was about pollution. Without looking up any other words, they
decided there was nothing in the book relevant to their topic. They did not gener-
ate a list of related words, check the table of contents, or in any way pursue the
topic in that book. We have seen this happen more than once when students look
up a single phrase in an index. But we have also seen students look up words they
think might be related to their initial key word.

There are certainly interesting questions to be asked about the differences
in knowledge representations that support the type of one-trial terminating
search as compared to the multi-trial searches illustrated here. Do the young-
sters’ representations differ in terms of amount of information, its organiza-
tion, or both? What kinds of retrieval cues do children generate that allow
them to traverse connections between different concepts in the content
domain? What types of metacognitive knowledge and strategies do successful
searchers use, as compared to those who fail to find relevant information?
What are the help-seeking behaviors that youngsters employ? Who do they
ask? When? Answers to these questions demand both social and cognitive
lenses on the learning process.
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An individual student’s search may be facilitated by others in the environment.
The teacher, of course, does step in and help guide the process of finding informa-
tion. Peers may also provide comments and suggestions but the circumstances
under which they will offer such suggestions are far from clear. Webb and Palinc-
sar (1996} provide an excellent review of variables that seem to affect whether
groups work collaboratively or competitively, i.e., whether they help members of
their team or ignore them. Thus, there is a substantial research agenda around
understanding the kinds of prompts, questions, and other instructional techniques
that foster flexible search and knowledge representation.

In addition to searching for relevant information, using multipie texts for learn-
ing involves several other important skills such as notetaking, organizing, and
coordinating information, and detecting inconsistencies and redundancies across
sources and otherwise integrating and evaluating information. Each of these skills
involves complex mental activity that reveals much about the nature of knowl-
edge organization and retrieval. Recently, a group of us at the Learning Technol-
ogy Center received a grant from the U. S. Department of Education to study these
activities in middle-school classrooms. We call it the Whole Day, Whole Year
project because we are concerned about the development and evolution of stu-
dents’ learning strategies and achievement across content areas throughout the
day and over the course of the entire school year. Although we are just beginning
to study the complexities of these processes and activities and how students learn
them, we can offer a few preliminary observations. These observations are based
on our observation of the research process in several SFT classrooms.

When students find information that they think is relevant to their research
topic, they typically take notes in their field journals. Teachers tell us that helping
students understand the appropriate “level” at which to take notes is quite diffi-
cult. To many students, notes are “some of the words from the sentence but not the
whole thing.” Teachers are very careful to avoid plagiarism by insisting that stu-
dents not copy whole sentences from sources. There is wide variability in how
students interpret the “some but not all” definition of notes. In some cases, field
journals consist of single words from which it is virtually impossible to regenerate
the idea or fact represented by the note. There are also differences in the degree to
which students put the text material into their own words as opposed to copying
directly from the source. Research on text comprehension has shown that encour-
aging students to take notes sometimes improves comprehension and learning, but
other times does not (see Pressley & McCormick, 1995, chap. 10). However,
developing methods that foster good notetaking is a difficult problem, one that is
related to both the readers” purpose and prior knowledge in the domain.

Organizing intelligible notes is another challenging activity. Being able to gen-
erate the appropriate higher order categories that will organize notes in a way that
s relevant to the task is extremely difficult for many of the middle-school young-
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sters we have observed. Sometimes, if they are given categories (e.g., in the case
of eagles these might be diet, habitat needs, babies, and so forth), they are able to
nrganize the information into those categories. But it is a nontrivial task for them
to generate appropriate categories and then sort notes accurately. Some teachers
provide outlines, or have students make outlines, to assist their organizational
processes. When, why and how such assistance helps and what it takes for stu-
dents to spontaneously engage in sensible information organization and coordina-
tion are challenging questions indeed.

A final phase of the research process involves integrating and evaluating the
information, first individually and then in the context of the research group. This
is a process that involves a number of complex cognitive activities. One is moni-
toring for consistency across information obtained from multiple sources. If infor-
mation does conflict, the Teamer must decide which information to believe. In
addition, students need to create products that are understandable by others who
are not experts on the specific topic. Opportunities for feedback occur throughout
the process, with sharing of information a central, planned-for activity in the
classroom. How these activities contribute to learning and knowledge is largely
an uncharted area.

Our preliminary studies of group interactions throughout the SFT research pro-
cess suggest that careful cognitive and sociolinguistic research will be needed to
understand knowledge construction situated in classroom contexts. Although we
do see the operation of variables that laboratory-based research has indicated are
important for reading to learn, their effects seem swamped by more macrovari-
ables operating in the context. Ilfustrations of this come from the SMART project.
SMART has been examining classroom-based, formative assessment in mathe-
matics and science (Barron, Vye, Goldman et al., 1995; Barron, Vye, Zech et al.,
1995). Formative assessment informs ongoing instructional decision making. It
contrasts with summative assessment, which measures the end product of instruc-
tion. The example relevant in the present context is an instructional activity asso-
ciated with a river quality project. In the course of the river quality project,
students were working across two texts: a resource book about river quality test-
ing and a catalogue of tools for sampling macroinvertebrates. The print informa-
tion in the catalogue was typical of sales catalogues. It extolled the virtues of each
tool but the negatives were not mentioned. To determine which tool was the best,
students had to use their understanding of the relationships among water quality,
macroinvertebrates, and procedures for sampling them. Information relevant to
this task was provided in the resource book that our staff had specifically con-
structed for this project. In an initial pilot study, we focused on how small groups
used the catalogue and resource book to deal with this task.

Table 2 provides a partial transcript of the interactions of three girls trying to
decide on their tool (we will refer to them as A, H, and As). As indicated in seg-
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ment 1, they began by reading the descriptions of each tool and offering opinions
about each one, with little or no comparisons across tools. Tools were eliminated
on the basis of their individual merit. This was fairly typical of other groups that
we observed; students tended not to relate information in one part of the catalog to
the other. They seemed to fixate on some perceptual feature or everyday aspect of
the items. Returning to our focal group, the girls finally eliminated all but two
tools when they realized that the catalogue might not be telling the truth (see the
second segmenit of the transcript in Table 2), They decided to ask the teacher if the
catalog could be lying. The teacher asked the girls whether they thought that was
possible. When they agreed that it was, the teacher suggested that they consult
their resource book to sec if the tool they wanted to pick was a good one. The
group found the section called “Using Macroinvertebrates to Test Water Quality”
in the Table of Contents. They began to read the whole section when H realized
there were six pages in that section and suggested I think we should pick out the
important pages.” Their reading was guided by the section headings that appeared
in bold face print, as segment 3 of the transcript illustrates. In contrast to this
group, many of the other students rarely consulted the resource book.

This example group also provided a nice illustration of the effects of prior
knowledge. In this case, however, their prior beliefs interfered with their under-
standing of the relationship of macroinvertebrates to pollution and water quality.
Segment 4 of the transcript provides this interaction. The difference of opinion
between two of the girls over whether macroinvertebrates are pollution or are
affected by pollution did not get resolved. Rather student A went on to another
section of the text while student H tried to continue the discussion. Student A
diverted the discussion by locating a table in the resource book that listed the
Steps for Determining the Water Quality Index, Although it didn’t specify what
tool to use, that section of the book did specify that you had to count different
types of macroinvertebrates. Students A and H continued to disagree over the
tool, with student H suggesting a previously rejected tool. At that point, time for
working on the project was over for the day. The next day when they got back
together on this project, the girls began again to evaluate the tools and the issue of
whether macroinvertebrates are or are not pollution appeared to be forgotten.

One interesting aspect of this group’s reading is that they skipped over part of
the text that indicated the importance of sorting the macroinvertebrates into types,
Having skipped over this information, they ended up selecting a tool that would
provide a total count of macroinvertebrates, but would not permit them to sort the
macroinvertebrates into types. This transcript is an excellent illustration of stu-
dents attempting to coordinate information from two different text sources along
with their prior beliefs. This process is only partially successful and the resulting
representation(s) appears to have some inconsistencies and incoherence.
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TABLE 2
Partial Transcript of Group Working with
Catalog and Resource Book

Segment 1: Initial evaluation of tools based on catalogue information

As:

As:

As:

As:

>

®®

> I>Z

I think we ought to get this laser counter because I read it and it says that it can counnt all the
macroinvertebrates in the river and you won’t get your hands that wet. And you just stick it in
the water, and then it just counts all of them up and then...

Well, what if it breaks?

Yeah

Do you need batteries for it?

I think you do need batteries for it.

I think so.

I think you need a special kind of batteries so it won’t stop working in the water.

I think we should get the Super Collector Cone because it, I didn’t read the whole thing. But it
says is has this net...

It doesn’t say what size net it is like these fwo, It doesn’t say what size net it has, like this one,
it says five-tenths millimeters.

But it comes with the, um, what you call it?

The magnifying glass.

Yeah, the magnifying glass. Which vou can see if it’s a Crabfish.

OK

I don’t think we need this crabfish trap. I don’t think we need the crabfish one. Bat if you get
the whatchamacallit, that (points to crayfish trap), how you gonna catch the crabs? With your
hands?

Well, that’s right.

(Reads about the macroinvertebrate eliminator capsules from the catalog) That kills the ani-
mals.

I know, and you need to catch the animals, not kill them.

We're gonna catch ‘em and then. We're not gonna kill them, we’re just gonna catch "em, and
then test the water and then just [ don’t know, (Reads out loud again-eliminator item)} We don’t
want to kill them...

Segment 2: Realizing they need to do some research heyond the catalog

As:
A
As:

H:

So what we gonna get?
We're gonna get the Laser counter and the Super Collector Cone. OK, so first thing is ...
Then you got to explain why.

But, the bad part about it, is what if they ain't telling the truth, or what if they laugh at us and
stuff. Then, we can ask for a refund and get our money back and sue them. (*They” refers to the
catalog writers.)

You're crazy. What if they are lying to us? I never heard of anything like that before. Like that
stuff, or I think there’s something like that, but I never heard of it.

My main point about it is how does it work? How does this (Laser counter) work? Do you put it
in the water or something?

{continued)
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TABLE 2
(Continued)

Segment 3:  Using bold face headings in the resource book to guide selective reading

A:  Everyone there (at the section “Using Macroinvertebrates to Test Water Quality™)? 427 Who
wants to go first to read a paragraph?

['do. (reads *'Using Macroinveriebrates to Test Water Quality” section-all take turns reading)
{Reading: ...Biologists could also use other animals as indicators...)

Whoa, whoa, whoa, whoa, whoa.

Whoa what?

We got 6 pages to read. To 487

Zpre?

[ think we should pick out the important pages.
This page and that page. “How do we test Macroinvertebrates” (bold faced heading) that's
really, really important. Whoops! OK, (Reads the sentence “They are the right size to col-
lect...biodiversity™) Is that right?

H:  Bi-o-di-versity (word appears in bold face), yeah.
(They continue reading out different sentences.)

A: ... I'm gonna read that, I'm right there (pointing to the bold face heading “How to test for mac-

roinvertebrates” )

As: (Reads: “Every river also changes throughout the year...”)

H: (Reads: “The things you test for in a river...throughout out the year™ I think we should read
“Macreinvertebrates: Using them to test water quality” (bold face heading) Because we need (o
know whether macrotnvertebrates are big, cause that could be, | meun...

» T

Segment 4:  Prior Knowledge Clashes

H: 1 getit. The reason the macroinvertebrates live in one piace in the river is cuz the other place is

probably polluted. And they can’t stand pollution. And they can die from it

A: I think that pollution, they're so small, wait hold on,

As:  Whatever she said.

A:  OK, I think they make pollution. And when they stay in one place, that part of the river gets
polluted. And then they go to another place, that is clean, and then they make that area polluted.
They make pollution?

They are pollution.

I think the people muke pollution,

Because it says right here: “They tell us more about pollution than something like fish that can
get away from potlution.” Macroinvertebrates can’t get away from pollution.

But. how do they make pollution?

I mean, not like make,

Like what? What?

-..but um, they it's something like they are pollution. Like, if this purt of the river is polluted,
then you know the macroinvertebrates are over there. It's like...

Like what?

-..they make pollution, but they don’t make pollution. It’s something, everything like that.

But. A wait, OK, I want te know why are they dying?

They’re not dying.

They’re not?

-

FEFT

T»I>Z
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Reading to learn from multiple sources provides a rich context for studying
complex issues of learning and conceptual change, especially when students’
thinking is made visible to the researcher through mechanisms that require collab-
oration and negotiation among youngsters {Barron, Vye, Zech et al., 1995;
CTGV, 1997). Furthermore, other studies (Rowe, 1994; Short, 1992) have shown
that curricular and instructional designs that explicitly encourage student use of
multiple texts promote classroom conversations and student responses that
involve deeper and broader knowledge and meaning construction. Building on
current understanding of discourse processing, we need to address the psycholog-
ical mechanisms by which such deeper and broader learning occurs.

CONCLUSION

There is a unique opportunity for discourse processing research to build on socio-
linguistic and cognitive science research traditions in an effort to understand
learning that is situated in contexts of practice. Rather than being peripheral to
new discoveries in education and learning, focusing on these new inguiry-ori-
ented environments is consistent with the call by a number of researchers to
focus on the problems of practice. For example Hiebert and Raphael (1996) note
that research in the “70s and ‘80s highlighted problems with readability formulas
and led to changes in the kinds of materials included in textbooks for reading.
Textbooks now include entire pieces of literature or chapters from trade books.
But Hiebert and Raphael {1996) point out that much research continues to use
contrived texts. As a result the findings from research seem less relevant to edu-
cational practice than they might be.

Placing reading to learn in the context of authentic and meaningful purposes
opens up a whole new set of issues that need to be researched. How powerful are
structural variables? How fluid are concepts of importance? How general are
strategies for negotiating materials in a domain where one is relatively unknowl-
edgeable? Pursuit of this research agenda locates cognitive work on discourse and
learning from text in authentic contexts and complex settings. In these settings,
multiple sources of information, including texts, peers and knowledgeable others,
play a more important role in the learning process.

Thus, it is not only the currency of societal and educational problems that moti-
vates the research agenda suggested here. We have learned a great deal from
studying individual learners engaged with individual texts. But as we see these
individuals attempt to work across multiple texts that are not preselected and
adapted by researchers, and see them try to relate the information they hear from
their peers to what they have read, a vast new array of leaming-from-text skills
and processes emerge. We know little about them. However, they reflect funda-
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mental psychological processes as they occur in ecologically valid contexts, Tf we
are to remain a relevant field, we need to tackle these issues.
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