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This research examines adolescents’ learning about a historical issue from multiple
information sources. Adolescents read 2 contradictory texts explaining the Fall of
Rome and thought out loud after each sentence. After reading, a series of questions
probed their understanding and ability to reason with the information. Think-aloud
protocols were coded for the type of processing they reflected, as well as the content
that was utilized (e.g., prior knowledge, other text information). Paraphrases and
elaborations were the most common types of processing activity. Elaborations in-
volved connections to prior knowledge as well as other text information (both within
and across texts) and often-represented self-explanations. The complexity of reason-
ing about the historical event was predicted by think-aloud comments that increased
the coherence of the texts: self-explanations that used prior knowledge or previously
processed text information as well as surface text connections. Results are discussed
in terms of theories of text processing from single and multiple texts, adolescents’
competencies when processing them, and implications of the research for providing
students with opportunities to learn to think in discipline-based ways.

Much of the work in text processing research has examined processing of informa-
tion from single texts. Readers employ a range of strategies while processing text
information, and these strategies have different consequences for students’ ability
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to understand and reason with the information they read (Chi, de Leeuw, Chiu, &
LaVancher, 1994; Coté & Goldman, 1999; Coté, Goldman, & Saul, 1998).
Learning about topics in school more typically takes place over time, however, and
involves students obtaining information from multiple texts that all pertain to the
same general issue (Bloome et al., 1999). Prior research has shown that, when
learning from multiple texts, students rarely integrate information across texts
(Foltz, Britt, & Perfetti, 1996; Greene, 1994; VanSledright, 2002a, 2002b;
VanSledright & Kelly, 1998). In this study, we examine adolescent students’ pro-
cessing and reasoning from multiple texts when cross-textual connections are
highlighted by presenting conflicting accounts of the same historical event, the
Fall of Rome. Integration across texts is particularly relevant for developing histor-
ical accounts, and thus the work has the potential to inform history instruction.

One goal of the work was to examine in detail the processing strategies adoles-
cents used to make sense of these conflicting accounts of a historical event. Our
second goal was to relate students’ processing to subsequent efforts to construct
their own explanations for the Fall of Rome. The conduct of this study was in-
formed by theories and methods developed to account for how people learn from
text.

TEXT PROCESSING, REPRESENTATION,
AND REASONING

The consensual view in text-processing research is that readers construct multilay-
ered mental representations of what they read. These layers include the surface text
(the specific words, sentences, layout of the text), the meaning of the text itself
(textbase), and the interpretation or model of the world referred to by the text
(mental or situation model; cf. Goldman & Rakestraw, 2000; Graesser,
Gernsbacher, & Goldman, 1997; Kintsch, 1998; Perfetti, 1989; van Dijk &
Kintsch, 1983). The textbase captures the referential and intra- and intersentential
relations among the words in the text. The situation model reflects the integration
of prior knowledge with the information explicitly “in” the text. Different process-
ing activities lead to the construction of textbase as compared to situation model
layers. Readers whose processing of text information tends to stick to the informa-
tion in the sentence they are currently reading (by paraphrasing the sentence to
themselves, for example) may create accurate but “close to the text” representa-
tions. These support a reader being able to report back what the text said but tend
not to support reasoning with the information or applying what was learned in
novel situations (Coté et al., 1998). Paraphrase processing also does not generate
connections to prior knowledge that would allow the text information to be inte-
grated across sentences and with other information the reader knows.
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In contrast to paraphrasing, readers also process text by elaborating on what is
in the text, making connections within and across texts and to prior knowledge. Al-
though many kinds of elaborations and connections fill in “gaps” in the text and
contribute to more coherent mental representations, some types are less likely to
do so. For example, personal associations to particular sentences add information
from prior knowledge, but the information may not contribute to understanding the
meaning of the text as a whole or how that particular sentence fits with the larger
meaning of the text. For example, in reading a text about ancient Roman civiliza-
tion, an elaboration that we would categorize as a personal association would be
“My Aunt visited Rome last year.” This idea does not contribute to greater coher-
ence of a representation about ancient Roman civilization, at least not without fur-
ther elaboration. We distinguish these from personal associations that do appear to
be relevant to meaning construction. For example, had the learner also said, “She
told me that the ancient Romans used to fight in the Coliseum and brought me a
picture of it,” the elaboration would be coded as a relevant association. Similarly,
connections that focus on surface similarity (e.g., “They used the same word in this
sentence as in the sentence back at the beginning”’) are ambiguous regarding their
contribution to a meaning-based representation of the text. Other forms of elabora-
tions are more explicit regarding making connections among individual ideas from
different sentences in the text or integrating text information with the reader’s prior
knowledge, thereby contributing to the formation of a situation model (Coté et al.,
1998; Kintsch, 1994; McNamara & Kintsch, 1996). Connections that explain why
and how various ideas in the text are related are referred to as “self-explanation”
inferences (Chi, 2000). The generation of self-explanations during comprehension
results in a representation of the text that allows for good performance on memory
tasks as well as better performance on learning tasks compared to para-
phrase-based representations of the text information (Chi et al., 1994; Coté &
Goldman, 1999; Coté et al., 1998; Graesser, Singer, & Trabasso, 1994; McNamara
& Kintsch, 1996). The facilitative effect of self-explanation inferences has been
observed in children as young as 8 years of age and in situations where individuals
were reading to learn from informational, expository texts (Coté & Goldman,
1999; Coté et al., 1998).

The same active processes that have been shown to be important with sin-
gle-text processing are important in processing multiple texts. The case of multiple
text comprehension also places additional demands on the reader. Readers must
not only comprehend the information within a text, but they must make connec-
tions to information across texts to develop a general understanding of the situation
being described by the texts. Perfetti, Rouet, and Britt (1999) proposed that, when
learning from multiple texts, readers need to construct a documents model, consist-
ing of two components, a situations model and an intertext model. The situations
model is a representation of the general situation described across multiple texts.
To construct a situations model, readers must integrate the content of different doc-
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uments into a single understanding of an event or series of events. In history, multi-
ple texts about the same incident will frequently refer to some of the same events as
well as events unique to each document. Readers need to fit the two sets of events
together into a coherent whole. Vague or often contradictory associations and de-
tails can complicate understanding these cross-textual relations. The intertext
model reflects information about the source, purpose, potential bias of a document,
and sometimes, global relations between texts (e.g., they “agree” or “disagree”).
The information about the source is “tagged” to the content of the document in the
situations model. One important aspect of considering the source is that informa-
tion may be evaluated as untrustworthy. If it is, the information could be compre-
hended, but rejected as part of a reader’s representation of the events being de-
scribed across documents. The reader could then take this into account in
subsequent interpretive or reasoning tasks.

PROCESSING AND REASONING FROM MULTIPLE
TEXTS IN HISTORY

The study of history is ideal as a domain in which to examine students’ processing
and reasoning from multiple texts. For one thing, learning about history typically
involves gathering information from different sources that all relate to a particular
event or time period. Thus, it is an inherently intertextual practice. VanSledright
(2002b) described the challenge of history in terms of an investigation for which
the evidence is incomplete but from which we must “reconstruct and recreate” (p.
4) the past. In addition, it is an authentic educational task whose cognitive under-
pinnings can be subjected to the sort of scrutiny afforded by text-processing meth-
ods such as think-aloud protocol analysis. Finally, reasoning with historical docu-
ments is a practice that is undertaken quite differently by expert historians
compared to either adolescents or college students (Perfetti, Rouet, & Britt, 1999;
VanSledright & Kelly, 1998; Wineburg, 1991, 1998).

Expert historians employ a set of heuristics that embody a critical perspective
on the documents they read. As described by Wineburg (1991, 1994), these
heuristics are corroboration across sources (Where do the evidence and the inter-
pretations coincide? Where do they differ?), contextualization of texts in their tem-
poral and spatial setting, and sourcing, or author identification, especially regard-
ing biases and rhetorical intent (Who wrote the account? What was their purpose in
writing it? What sets of beliefs and political perspectives did they hold?). The
heuristics that historians use when interpreting historical documents imply that
they process not only what the text says but also what it means and its interpreta-
tion. In doing so, they bring to the document prior knowledge of other documents
about the same event and domain knowledge of the context of the document and its
author. They also bring to the task criteria for judging the quality of historical evi-
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dence and ways to look for consistency both within a document and across docu-
ments. These kinds of processing activities result in the creation of a documents
model about a historical event (Perfetti, Britt, & Georgi, 1995). As well, they are
precisely the sorts of processing activities that text-processing researchers find as-
sociated with better performance on tasks that require readers to use information
(learning tasks) rather than just repeat it back (memorization tasks; e.g., Chi, 2000;
Coté & Goldman, 1999; Kintsch et al., 1993; McNamara & Kintsch, 1996).

Research to date suggests that readers who are not historians rarely construct
documents models. For example, although undergraduate college students learn
history by reading multiple sources of different types (e.g., primary sources, par-
ticipants’ and historians’ accounts, and textbooks), they tend to approach the dif-
ferent texts separately and uncritically (Foltz et al., 1996; Greene 1993, 1994;
Rouet, Britt, Mason, & Perfetti, 1996). College students do tend to make use and
keep track of the source information associated with specific documents (Britt,
Perfetti, Sandak, & Rouet, 1999; Rouet et al., 1996), but they frequently do not dif-
ferentiate facts related in historical novels from those related in primary source
documents such as treaties (Britt & Aglinksas, 2002). Furthermore, college stu-
dents tend to stay away from the kind of successive modification and restructuring
that historians engage in as they iterate through multiple documents (Perfetti et al.,
1995).

Data on adolescents’ comprehension of information from multiple texts in
classroom settings suggests that their level of intertextual processing is typically
low. VanSledright and Kelly (1998) made detailed observations of a fifth-grade
classroom in which students were working in groups on tasks that involved learn-
ing about a historical event. Students gathered information from textbooks, as well
as other kinds of books such as historical fiction novels and history books written
in a more narrative style than is typical in textbooks. The observational data on the
class, as a whole, suggested that students approached the task as one of accumulat-
ing as much information as possible, without engaging in any sort of evaluation of
the information or effort to integrate the information across sources. Students did
not question the content of the texts nor examine the sources of the texts to make
judgments about the validity or potential bias of the information. This information
gathering approach was quite reasonable given the teacher’s instructions to “learn
as much about <topic>" as possible.

VanSledright and Kelly (1998) also interviewed a subset of students to collect
more detailed information on the use of multiple documents. The interview data
indicated that the students recognized that it was reasonable for authors of histori-
cal texts to hold differing views on historical events because different people have
access to different information, or because authors may possess a bias toward a
particular side of a controversy (see also Lee, 2001). The potential for differing
views led these students to conclude that gathering information from multiple
sources was beneficial because then students would be exposed to differing opin-
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ions and could decide which one made the most sense. They leaned toward plausi-
bility as a criterion for resolving contradictions among accounts rather than exam-
ining the evidence base for the interpretations. VanSledright and Kelly (1998)
concluded that these adolescents possessed the beginnings of the ability to be criti-
cal readers of historical documents. One important aspect of these students’ rea-
soning that differed from historians was that they did not discuss the relation be-
tween evidence and opinion but relied on their own judgments of plausibility in
deciding among contradictory accounts, replicating a similar finding for high
school students (Stahl, Hynd, Britton, McNish, & Bosquet, 1996). The adoles-
cents’ reasoning patterns may be due to the lack of a distinction between explana-
tion and information gathering (Ashby, Lee, & Dickinson, 1997), ideas about the
relation between the past and accounts of the past (Lee, 2001), or both.

The research findings regarding processing of multiple history documents by
undergraduates, high school students, and adolescents’ should not be surprising
given that history and social studies curricula rarely go beyond the presentation,
memorization, and recitation of other people’s facts (Holt, 1990; Smith & Niemi,
2001; VanSledright, 1995). This tendency is more pronounced the younger the age
of the students (Barton, 1996; Cuban, 1991; Seixas, 1999). Well into early adoles-
cence, students learn lists of facts and acquire minimal understanding of important
causal principles and relations among various aspects of social systems (Beck &
McKeown, 1992, 1994; Levstik & Barton, 1997). VanSledright’s (2002a, 2002b)
research suggested that changing the texts and the tasks provided to students is
necessary but not sufficient for altering how adolescents process historical docu-
ments and reason about historical events. During a 4-month teaching experiment,
VanSledright attempted to encourage reading like a historian through the tasks and
documents that he made available to students in a fifth-grade classroom. The tasks
and documents were designed to encourage sourcing, corroboration, and
contextualization. Think-aloud document-processing data were collected from
eight case-study students in the classroom. At the beginning of his teaching,
VanSledright found virtually no evidence of processing across documents. By the
end of the 4 months, there were substantial increases in the incidence of
“cross-text” vocalizations. These focused on comparisons of the authors of the
documents and details of events but not on the construction of an overall situations
model (Perfetti et al., 1999). Furthermore, processing within a single text contin-
ued to dominate the think-aloud comments.

THIS RESEARCH

Our research builds on VanSledright’s (2002a, 2002b) recent work by using
think-aloud methodology to understand how adolescents approach the task of pro-
cessing historical information from multiple documents. In the research reported
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here, we were interested in the relation between the strategies used in processing
multiple documents about a single historical event and the complexity of subse-
quent reasoning about that event. To examine processing and subsequent reason-
ing, we intentionally designed the processing task to support and encourage
cross-document connections, especially comparison and contrast of claims and ev-
idence. Our effort to structure the task to support cross-document processing paral-
lels Palincsar and Magnusson’s (2001) efforts to create materials (i.e., Lesley’s
Science notebook) that provided students with developmentally appropriate repre-
sentations of data and the process of thinking about data in the context of science
investigations. Palincsar and Magnusson measured content learning and reasoning
when students used the new materials as compared to students who used a tradi-
tional text. They found significant advantages for the students using the new mate-
rials. We thought it possible that infrequent cross-document processing in prior re-
search might be due to the comprehension demands of a single document, leaving
little “room” for students to think across documents. Second, in the case of single
text processing, students who engage in explanatory elaborations and connections
within single texts enjoy comprehension and learning advantages over those who
engage in other forms of processing (e.g., paraphrasing and associating). We
wanted to determine whether similar processing—learning relations could be dem-
onstrated in the multiple text case.

To optimize conditions for cross-document processing, we constructed two his-
torical accounts of the Fall of Rome written by two historians (fictional). Some of
the content was shared across the texts, and some of it was unique to each text. In
addition, the two texts each stated an explanation for the Fall of Rome and pro-
vided evidence to support the explanation. Each text directly contradicted the ex-
planation offered in the other text. Thus, the texts have a degree of referential con-
nection to each other that would not normally be found among documents that
were collected from more disparate sources. With these texts, the research is de-
signed to address three primary questions:

1. How do students read and process multiple accounts of an historical
event? This question is addressed with think-aloud data that are designed
to make the adolescents’ thinking visible during processing.

2. Having processed such accounts, how do they reason about them? This
question is addressed with a series of postreading probes to assess compre-
hension of the information, students’ evaluations of the argument pre-
sented in each document, and their judgments about the relative merit and
convincingness of these arguments.

3. What is the relation between processing and subsequent explanations of
the historical event? This question is addressed through correlational anal-
yses of the complexity of the postreading explanations students provided
for the Fall of Rome and their document-processing strategies.
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To preview the materials and procedure, students first completed a prior knowl-
edge assessment and then read the two texts, one after the other, on the Fall of
Rome. Students thought out loud as they processed each text. After processing the
texts, students answered several kinds of questions relating to the two texts, and
also read some additional information that did not necessarily fit well with the ex-
planations provided in the texts. The experiment culminated with the participants
providing their own explanation for why Rome fell. Reasoning data are based on
this explanation task.

METHOD

Participants

Participants were 44 sixth-grade students (25 girls) who were attending five differ-
ent public schools in an urban school district in the southeast United States. Al-
though taught by five different teachers, the teachers were covering the same dis-
trict-mandated content on similar schedules. At the same time, the five teachers
were participating in professional development designed to encourage an inquiry
orientation to social studies. The professional development was ongoing through-
out the academic year (once a month) and engaged teachers in designing inquiry
projects that required students to gather information from multiple sources. How-
ever, due to district mandates regarding curriculum sequencing and timing, teach-
ers implemented rather limited versions of their inquiry units. As a result, all par-
ticipants had completed a 6- to 8-week unit on the Roman Empire approximately 2
months prior to participating in this study. The unit involved the use of traditional
textbook sources, as well as inquiry projects that required the students to use a vari-
ety of library resources to address questions about the relation of various facets of
Roman society (e.g., geography, economy, government, and arts and architecture).

Materials

Materials consisted of two “historical documents” that were written by the re-
searchers (Appendix A), a map (taken from the student’s textbook) of the Roman
Empire with an accompanying time line of major events in the rise and fall of the
Empire, and a list of facts about the Roman Empire that were “additional” to the in-
formation in the other materials (Appendix B).

The historical documents. These were two texts written by the researchers
to appear as if they were historical interpretations developed by two different histo-
rians, but no information was provided about when the historians had written the
accounts. Participants read both texts. Each provided a different perspective on the
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Fall of Rome (see Appendix A). In creating the texts, we consulted with a historian
about different explanations for the Fall of Rome and how we could reasonably
present them in a short text that would be understandable by sixth-grade students
of average reading skill. We decided to focus on the Barbarian invasion of 476
A.D. and two different reasons why the Roman Empire could not defend itself
against this invasion, resulting in the Fall of the Roman Empire. We selected hedo-
nism as one reason and, on the basis of our pilot data, instantiated this idea in terms
of laziness.! The other reason was the sheer size of the empire and its implications
for defensibility. Thus in the “lazy” text, (fictional) historian Michael Hatcher ar-
gued that the Roman Empire could not defend itself because the citizens had be-
come lazy. In the “size” text, (fictional) historian Rebecca Walsh argued that the
Roman Empire could not defend itself because the large size of the Empire had
caused troops to be spread too thinly to mount an adequate defense.

We intentionally constructed the texts to be structurally isomorphic, to agree on
some information, including the Barbarian invasion, but to disagree as to the un-
derlying cause of why the empire could not defend itself. As can be seen in Appen-
dix A, the first four sentences of the texts are structurally and semantically aligned
with each other. Each text began with an explicit statement of disagreement with
the theory presented in the other text. This was followed by a sentence indicating
that the author had collected evidence to support his or her theory, followed by an
explicit statement of his or her theory. Each text then developed a causal sequence
of events that culminated in the Empire either consisting of lazy citizens who could
not effectively defend themselves, or of the Roman armies being too spread out to
be able to defend against an attack on Rome. Each text cited a primary source in
support of its argument (a painting or a diary). The last two sentences of each text
stated that the Barbarians attacked and defeated the Roman Empire and reiterated
the specific theory about the cause of the defeat. The texts were of comparable
length and readability. The lazy text was 12 sentences long, contained 209 words,
and had a Flesch-Kincaid grade level score of 5.1. The size text was 15 sentences
long, contained 203 words, and had a Flesch-Kincaid grade level score of 5.5.

Similarity in the structure and content of the two texts served several purposes.
First, we wanted to maximize the likelihood that differences in the explanations for
the Fall of Rome would be noticed. Pilot testing indicated that, without this
isomorphism, students were less likely to attend to the different causal explana-

IThree texts were pilot tested with the goal of facilitating comprehension across texts as much as
possible. The third text presented the theory that Rome fell because high turnover among the emperors
led to weak leadership, and the lazy text originally stated that the citizens were selfish and hedonistic.
Participants thought out loud as they comprehended the texts. The researchers noted comprehension
problems and tested different ways of expressing the ideas with which participants were having prob-
lems. Due to pragmatic constraints on the length of an experimental session, we could only use two of
three texts. The two were selected and modified based on the think-aloud pilot data.
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tions. Similarly, we included the explicit disagreement statement at the beginning
of the text because, without it, several students indicated that the historians did not
really disagree. We wanted it to be clear that the historians knew of each other’s
theory and disagreed with it, so that if participants decided that the two causes
were compatible it would be in light of the historians’ disagreement. Finally, pilot
testing suggested that the isomorphism in structure and similarity of content type
made processing the texts somewhat easier, potentially facilitating comparisons
and connections across the two texts.

Time line and map. Participants were also provided with a time line and a
map that were available during reading of the texts. The time line listed the dates of
five events that were significant in the Roman Empire, including the Barbarian de-
feat of Rome in 476 A.D. The statements listed on the time line were designed to
present the participant with a modest amount of background information, but were
not specifically designed to be internally coherent, or to have a particular relation to
either of the texts. The map showed the area encompassed by the Roman Empire,
with different colors indicating the size of the Empire at different points in time. The
time line and map were printed on the same sheet of paper. Participants were told that
historians generally agreed on the information in the time line and map.

Fact list. A list of five additional facts, actually events in the life of the Ro-
man Empire, was provided to participants after they had read the historical texts
(see Appendix B). Participants were told that historians were in agreement about
the occurrence and dates of these events. Our historian consultant suggested inclu-
sion of this information. He indicated that often a problem with historical accounts
is the data they leave out even though they provide a coherent account of other
data. He chose the events to represent information accepted by historians but that
might not fit with the arguments made by the historian authors of the lazy and size
texts. This additional information represented an attempt to provide students with
some content that might challenge the theories in the two historical accounts and
stimulate them to engage more deeply with the information in the texts.

In addition to these materials there was a structured interview that we describe
in the procedure section.

Procedure

There were seven phases in the experimental session: prior knowledge elicitation,
think-aloud instruction and refamiliarization with basic content on the Roman Em-
pire (through the time line and map), reading the historical accounts with accom-
panying think-aloud, postreading interview about similarities and differences be-
tween the historical accounts, reading the fact list that contained additional
information about the Roman Empire, generation of questions to ask each histo-
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rian, and explaining why Rome fell. Participants’ individual sessions ranged in
length from 20 to 45 min. All sessions were audio taped for later transcription.

Phase 1. Prior knowledge elicitation. At the outset of the study, each par-
ticipant was told that we were interested in talking with them about the Roman
Empire, and we asked them if they remembered studying it in class earlier in the
school year. (Participants were all members of classrooms in which a 6-week unit
on the Roman Empire had been completed sometime in the previous 2 months.)
We asked them to tell us what they remembered about the Roman Empire, encour-
aging them to recall anything they could, and occasionally probing to provide
more information or elaborate on a statement. When they had no more to say, we
specifically reminded them that the Roman Empire fell and asked them to recall
whatever they could about this specific aspect of Roman history.

Phase 2. Think-aloud instruction, time line, and map. Participants were
told that they would be reading two historians’ explanations for why the Romans
could not defend themselves against the Barbarian invasion that ended the Roman
Empire. To get ready for that they were going to first read some background infor-
mation. Participants were then instructed about thinking out loud while they read:
Participants were told that, after reading each sentence, they should say whatever
the sentence made them think about. These thoughts could be whatever came to
mind: what the sentence meant to them, if it reminded them of something, if it
made them think about something else they had read or already knew, or if they un-
derstood or did not understand the sentence. Participants were also told that the ex-
perimenter would be reminding them to think out loud after each sentence. The
prompt, “What does that sentence make you think about?”” was given if the partici-
pant made no comment after 5 sec. Participants then read the time line one sen-
tence at a time and practiced thinking out loud. When reading the first two sen-
tences, participants who appeared to have difficulty thinking out loud had the
procedure modeled by the experimenter. Some examples of modeling statements
were “509 B.C. Wow, that’s a long time ago” and “I’ve never heard of the Punic
Wars. I wonder if there will be more information about them.” After reading the
time line, participants were asked to look at the map and indicate the area shown on
the map that represented the Roman Empire when it was at its largest size. This
task was designed to make sure participants took some notice of the map and the
information contained on it, and to make sure that participants understood the ex-
tent of the Roman Empire.

Phase 3. Reading the historical accounts. Participants read the two his-
torical accounts on the Fall of Rome, with 25 participants reading the lazy text first,
and 19 the size text. Participants thought out loud after reading each sentence, with
prompts given after 5-sec periods of silence. To ensure that participants were only



478 WOLFE AND GOLDMAN

looking at one sentence at a time, a moving window procedure was used: Each sen-
tence of the texts was printed on a separate line with a space between each line. The
experimenter positioned a cover sheet that had a window cut in it over the text and
moved it to reveal each of the sentences, such that only one sentence at a time was
visible. Participants were told they could go back to any previous sentence by ask-
ing the experimenter to move the window.

Phase 4. Postreading interview: Comprehension of historical accounts.
Participants answered questions that were designed to probe their understanding of
the information in each of the historical accounts, as well as their integration of in-
formation across accounts. Participants discussed similarities and differences be-
tween the texts, and rated the strength of each individual argument presented. For
each question, participants explained their answers. The interview questions are
provided in Appendix C, specifically sections I and II.

Phase 5. Postreading interview: Additional facts. Participants were handed
the list of additional facts about Rome and told that these were some events in
the history of the Roman Empire on which all historians agreed. They were
asked to read the information. During the readings, participants could think out
loud if they wished to, but they were not specifically instructed to do so. We po-
sitioned this task just prior to asking participants to generate questions for the
authors of the texts because the additional information might cue participants to
events that the authors had not considered in their accounts. We wanted to see if
participants would utilize these additional events in generating questions for the
authors that challenged their original claims as being incomplete or ignoring
agreed-on facts about Rome.

Phase 6. Postreading interview: Questioning the historians. Participants
generated questions they would want to ask each of the historians about their argu-
ments. The goal of these questions was to prompt students to think about what in-
formation or evidence might have been left out of the historians’ texts. This task
was modeled after the “Questioning the author” technique (McKeown, Beck, &
Sandora 1996; Sandora, Beck, & McKeown, 1999). However, it differed in that the
current task was designed to prompt students to construct meaning from text
through a process of challenging the claims and evidence presented by the text’s
author rather than the goals or purpose of the author. Students were prompted with
the question, “If the authors of each of the two texts were here right now and you
could ask them some questions, what would you ask them about the arguments
they made?”
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Phase 7. Postreading interview: Explanation of the Fall of Rome. Finally,
participants constructed their own explanations for the Fall of the Roman Empire.
We asked them the question, “If someone were to ask you why the Roman Empire
could not defend itself against the Barbarian invasion, what would you say to that
person?”

Coding of the Data

We used fairly elaborate coding and scoring schemes to analyze the think-aloud
data and Phase 7 responses. These are described in this section. Scoring and coding
of other responses are described in conjunction with the results.

Think-Aloud Comments

The data providing information on how students processed the two historical ac-
counts are contained in the “think-alouds.” The transcriptions of the think-alouds
were first divided into comments. A comment is the speech burst following the
reading of a text sentence and corresponds to the coarse grain size used by Chi et
al. (1994) in coding verbal protocols.

Events within comments. Think-aloud comments could reflect one or
more different kinds of thoughts about the text. Each comment was further
parsed into events following procedures used by Coté et al. (1998) and corre-
sponding to Chi’s use of the idea unit (Chi et al., 1994). Events reflect different
kinds of processing or ways of thinking about the text. For example, consider
two students’ think-aloud comments in response to the focal sentence from the
Hatcher account: “I disagree that the empire covered too much territory.” One
student said, “I guess he disagrees with the other person, because she thought
that the army was too spread out. So he doesn’t think they covered too much ter-
ritory.” This comment contains two events. The first event (first sentence) con-
nects the content of this sentence to the other text, and the second event (second
sentence) is a paraphrase of the content of the focal sentence. Connecting and
paraphrasing are different kinds of processing, as elaborated later. Another stu-
dent said, “He’s thinking that the territory wasn’t too big. He didn’t think that it
was too much land for the Romans.” This comment contains a single event, a
paraphrase of the focal sentence. Think-aloud data for all participants were
coded by two independent coders, with disagreements resolved through discus-
sion. Interrater agreement on number of events was 90%, and all disagreements
were resolved. Across the 27 sentences of both texts, there was an average of
1.20 events per think-aloud comment.
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Types of think-aloud events. All think-aloud events were classified into
one of five categories reflecting different kinds of processing of, or thinking about,
the text: paraphrases, evaluations, comprehension problems, comprehension suc-
cesses, and elaborations. These categories were adapted from prior research (Coté
etal., 1998) to accommodate the multiple text aspect of this task. Two independent
raters agreed on the classification of 92% of the think-aloud events. Disagreements
were resolved in discussion.2

o Paraphrases: These are think-aloud events that repeat the gist of a sentence in
the text without adding additional information. Paraphrasing a text sentence cre-
ates a statement that is semantically similar to it. A paraphrase preserves the mean-
ing of the original text sentence. Paraphrases, in contrast to elaborations, add no
additional content information to the comprehension situation. For example, a
paraphrase for the focal sentence, “These places [Egypt, England, and Syria] were
very far away from Rome, the center of the empire,” is “Rome was the center of the
empire, and these places were far away from them.”

o Evaluations: These are think-aloud events that convey a positive or negative
judgment about some aspect of the text. Evaluations typically address either the
content of the text (e.g., “That’s a lot of information”), or the author of the text
(e.g., “He’s not adding anything new, and not showing enough evidence”).

e Comprehension problems: These are think-aloud events that indicate a lack
of understanding. Participants reported problems at the word, phrase, or sentence
level; in relating the focal sentence to another part of the same text, the previous
text, the map or time line information; or in understanding the point of the entire
text. For the focal sentence used in the paraphrase example, the think-aloud com-
ment, “They [these places] were very far away from Rome — what places?” indi-
cates a comprehension problem.

e Comprehension successes: In this category are participants’ think-aloud
comments indicating that they understood what they were reading (e.g., “That
makes sense”).

o FElaborations: These are think-aloud events that add meaning to, or embel-
lish, the information in the focal sentence or in the text as a whole. For the focal
sentence used in the paraphrase example, an elaboration is “So they were afraid
that something would happen because it was so far away or something.” The text
does not mention fear so the participant is making an inference about how the sol-
diers felt, presumably based on knowledge of when people experience fear. Elabo-
rations were of many different kinds. To capture that variation, we coded each
elaboration event with respect to two orthogonal dimensions: the source of infor-
mation and the kind of elaborative processing.

2A small number of think-aloud comments (3%) could not be categorized (e.g., “I don’t think any-
thing about that™).
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We distinguished among four sources of information: prior knowledge; infor-
mation from earlier in the text (same text); information from the previous text read,
the map, or the time line (previous text); or information from a previous
think-aloud comment. To determine the information source, we looked at what in-
formation was mentioned in the think-aloud event and matched it to the informa-
tion in the same and previous text materials or in the previous think-aloud com-
ments. If there was no match with one of these sources, we attributed the
information to the participant’s prior knowledge.

The four types of elaborative processing are self-explanations, surface text con-
nections, irrelevant associations, and predictions.

o Self-explanations create new knowledge that serves the purpose of improv-
ing understanding of the text information. This new knowledge can involve mean-
ingful integration of text content with prior knowledge or generation of a connec-
tion between text information that was not explicitly stated in the text. As such,
self-explanations build situation model level understanding. Any of the four infor-
mation sources could be used in self-explanations. All self-explanations were also
coded as to the type of relation they conveyed: causal, comparative, associative,
evaluative, analogy, example, or alternative. The example provided earlier, “So
they were afraid that something would happen because it was so far away or some-
thing,” is a causal self-explanation. It added a causal connection between the focal
sentence from the text (“It was so far away”’) and an emotional state (being afraid),
presumably based on prior knowledge of circumstances that generate fear. Thus,
the self-explanation used prior knowledge to make a causal inference.

o Surface text connections relate the focal sentence to another sentence on the
basis of surface features (“That talked about distance too”); were not explicit about
the similarity (“That’s like this one”); or combined information from the focal sen-
tence and other text sentences, without creating an explanation. In combining, par-
ticipants usually made a compound or complex sentence out of two separate text
sentences.

e [rrelevant associations used prior knowledge that did not deepen or add to
the meaning of the text (e.g., “My family visited Rome last year”).

e Predictions were comments about information that the reader expected. For
example, following the focal sentence from the Hatcher text, “I disagree that the
empire covered too much territory,” a participant said “He’s gonna tell his theory.”

In Table 1 we illustrate the combined application of the information source and
elaborative processing types to four examples of think-aloud comments from the
corpus. The first column of Table 1 indicates the focal sentence that elicited the
think-aloud comment. The second column provides the think-aloud comment. It is
divided into events according to the event parsing process described earlier. These
four examples show each of the four information sources. In the third column, we
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TABLE 1

Examples of Coding of Think-Aloud Comments

Focal Sentence
(Sentence Being Read)

Think Aloud Comment

Annotation and Coding

1. These places were very far
away from Rome, the center of
the empire.

2. Distances made it difficult to
put together a large army
quickly.

So they were afraid that
something would happen
because it was so far away
or something.

Egypt, Syria, and England
were far from Rome so they
could not put an army
together as quickly as they
could have if it was closer
to Rome.

Annotation: Participant brings to the text prior knowledge of situations that make people
afraid. The assertion is a causal explanation: The soldiers are afraid because they are far
away from their homes in Rome.

Number of think-aloud events: One. Inference of a causal relation between being far from
home and being afraid.

Information source: Prior Knowledge. Fear is not mentioned in presented materials or
participant’s previous think-aloud comments.

Processing type: Self-explanation—causal. Distance from home causes fear.

Annotation: Information from two different sentences in the same text are connected. The
think-aloud event expresses in one sentence the relation that was expressed in two
sentences in the text.

Number of think-aloud events: One. Connecting two sentences within same text.
Information source: Earlier sentence in same text: (These places [Egypt, England, and
Syria] were very far away from Rome, the center of the empire).

Processing type: Surface text connection between focal sentence and previous sentence
from the same text.
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3. My theory is that the reason
Rome fell is because the empire
got too big.

4. The Romans’ laziness allowed
the barbarians to defeat the
Roman army and ended the
power of the Roman Empire.

Event 1: Instead of being
that the people got too lazy
and worried about
themselves, she thought
that the empire fell because
it had too much land.
Event 2: and not enough
people to support it.

Since the army was just
there instead of fighting and
training, they just fell apart.

Annotation:

Event 1: Compares thesis statements of the two historical accounts (laziness vs. too much
land).

Event 2: Adds to the too much land argument. Large size is a problem because there were
not enough people to populate it. This connection is based on prior knowledge rather than
information explicit in the texts.

Number of events: Two, as described.

Information Source:

Event 1: Sentence from previous text (sentence from the other historical account: My
theory is that the Roman Empire fell because the Roman people became lazy).

Event 2: Prior knowledge. This idea was not stated explicitly in any of the materials.
Processing type

Event 1: Comparative self-explanation. States why the second historian disagreed with
the first.

Event 2: Causal self-explanation. Adds an additional reason that large size was a
problem.

Annotation: In a previous think-aloud event, participant indicated that the army was “just
there.” The current event makes a causal connection between falling apart and being “just
there,” instead of fighting and training.

Number of events: One. Causal inference (falling apart and not being ready to fight).
Information source: Previous think-aloud comment (The army wasn’t able to support the
empire because they no longer had the advantage of being good. They were just there).
Processing type: Causal self-explanation. Not being prepared to fight caused the army to
fall apart.
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provide an annotation that captures the gist of our thinking about the think-aloud
comment and the specific coding decisions we made based on this analysis.
Interrater agreement on the annotation and coding of the elaboration events was
86%.

Explanations for the Fall of Rome

We coded participants’ explanations for why the Romans could not defend them-
selves against the Barbarian invasion along three dimensions.

Number of causes generated. These could be one or both of the causes
from the texts (laziness or large size), taken from the additional information that
was provided during Phase 5, or generated from prior knowledge (e.g., “The Bar-
barians were too strong”). Participants received 1 point for each cause they gener-
ated. They received an additional point if, during a prior phase of the interview,
they had explicitly rejected one of the two causes from the historical accounts. The
rationale behind this scoring decision was based on the pragmatics of the interview
situation. If participants had previously discussed and rejected a cause there would
be no reason for them to repeat this information during Phase 7 of the interview.
Yet it could well be part of their thinking about the cause that they did propose and
discuss during Phase 7. Thus, participants who discussed both causes during Phase
7 received 2 points, and participants who discussed and rejected one of the causes
prior to Phase 7 and then proposed the other cause during Phase 7 received 2
points.

Complexity of the students’ reasoning. There was variation in how stu-
dents talked about causes they listed. Some participants listed a cause or causes
and said nothing else about them. Other students provided additional information.
We gave 2 points if the additional information explained why they were providing
that cause or causes. We gave 1 point if students elaborated on one or more of their
stated causes, but without explaining why they had stated it. If the response con-
tained multiple forms of reasoning, participants received points according to the
maximum possible given the multiple forms. For example, if a participant listed
one cause and elaborated a second, 1 point was awarded for complexity. If a partic-
ipant stated and elaborated one cause and stated and explained a second cause, the
participant received 2 points.

Integration of causes. Many historical events are the result of multiple
causes interacting and converging at a particular point in time. Some of the partici-
pants’ responses integrated multiple causes by explaining the relation between (or
among) causes they had stated. These integrated responses received an additional
point.
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The points on these three dimensions were summed to give a score reflecting
the complexity of the student’s reasoning about the fall of the Roman Empire. Note
that the complexity score had a maximum of 2 and the integration score a maxi-
mum of 1. The number of causes had no maximum, although in practice the num-
ber of causes ranged from one to three. Ten of the explanations were coded by two
raters, and agreement was 90% or better on each of the three dimensions. Differ-
ences were resolved through discussion. The remaining explanations were then
coded by one of the raters.

Examples illustrate the coding scheme and character of the responses. In the
first example, the student provided one reason for the Barbarian defeat (size) and
explained that reason (2 points for reasoning) for a total of 3 points:

I’d say that the empire was so big it was too far spread out. All of the troops
were spread out all around it so nobody could come in, but they had so little
troops that it really didn’t do a good job of protecting them.

In the second example, the student listed two reasons (lazy and size), but there was
no elaboration or explanation of either reason, and there was no integration of the
reasons, for a total of 2 points:

Either because they’re lazy or because the troops separated because of the
empire getting bigger.

In the third example, the student provided two reasons, and explained them by
integrating them, saying that laziness would not have been a problem if the empire
had not been so big. This response received 5 points.

I think that those reasons are good reasons why. It could be a combination,
too. If they were too lazy and didn’t want to go to the very edge of the Roman
Empire, that would be a combination of those two. The Empire was too big
and they were too lazy. It was a combination. They were too lazy and the em-
pire was too big. The distances between the armies could have been a long
time apart, but if they moved quickly like a couple however miles a day, they
could get there quicker and it wouldn’t be that hard.

RESULTS AND DISCUSSION

A primary goal of this work is to examine in detail the way students process histor-
ical accounts of an event and to determine the relation between their processing
and subsequent explanations for the event. We first present the data from the prior
knowledge assessment. It was unrelated to processing or reasoning and is not dis-
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cussed further. We then present the data on processing by examining the
think-aloud protocols and we compare the results obtained in this study to prior re-
search on the processing of single texts. Data from the other parts of the study pro-
vide additional insights into adolescents’ comprehension of the texts and evalua-
tion of the historians’ arguments. Finally, we examine the results from the
explanation task (Phase 7) and the relation between these explanations and how
participants had processed the historical accounts.

Prior Knowledge Assessment

Participants provided an indication of their prior knowledge of the Roman Em-
pire by telling what they knew about the topic during Phase 1. We were inter-
ested in variations in processing and reasoning that might be related to the
amount of prior knowledge participants possessed. Prior knowledge was scored
as the number of correct statements (“prior knowledge clauses™) provided about
the Roman Empire. One point was given for each correct clause and one-half
point was given for mention of a name or city without further information. Some
example comments: “They copied their agriculture from the Greeks,” “If you
were a woman you have very few rights,” “They had emperors instead of kings.
They control soldiers and send them out to war,” “It fell,” and “They would
watch chariot racing in the Coliseum.”

There was 1 participant with a prior knowledge clause score that was 3.69 stan-
dard deviations above the mean. This participant reliably altered the calculations
of the relation between prior knowledge, processing, and reasoning, and thus was
excluded from the analyses reported here. The remaining 43 adolescents stated an
average of 4.16 prior knowledge clauses, with a standard deviation of 3.27 and a
range of 0 to 14 (16% of the participants received scores of 0). There were no sig-
nificant correlations between the prior knowledge clauses and any of the process-
ing measures, nor was there a significant relation between prior knowledge clauses
and the scores on the explanations for the Fall of Rome.3 Thus, the prior knowl-
edge measure used here, the number of clauses generated to an open-ended ques-
tion, did not predict the processing or reasoning participants exhibited in this
study. The lack of a relation should not be surprising given that the level of knowl-
edge about the Roman Empire was relatively low.

3In addition to prior knowledge about the topic, we were interested in the relation between
sixth-graders’ scores on a standardized reading test and their performance on these historical reasoning
tasks. Data from 21 students on the Terra Nova Reading Test could be obtained. Correlations were com-
puted between these standardized scores and the processing of the arguments, as well as the students’
explanations of the Fall of Rome. The only significant relations obtained was that students with higher
reading scores generated more causal self-explanations during processing of the texts (r = .58, p =
.006). No other processing frequencies, or the scores on the explanations, were related to the standard-
ized reading scores.
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Document-Processing Strategies

Table 2 shows the mean frequency of event types per participant, the relative pro-
portions of different types of elaborations, and the processing reflected in elabora-
tions. Elaborations constituted 58% of the events, paraphrase events 22%, and
evaluative events 13%. The evaluative events were overwhelmingly about the con-
tent, with only 9% being evaluations of the author, for example, “He’s not adding
anything new, and not showing enough evidence.”

Sources of information. Half of the information used in elaborations was
prior knowledge, indicating that participants were attempting to relate information
in the focal sentence to information they already knew. However, the prior knowl-
edge information was overwhelmingly general world knowledge or personal expe-
riences, not knowledge of the topic. This is not surprising given students’ low lev-
els of knowledge of the Roman Empire as measured by the prior knowledge
assessment. The other elaborations were distributed about equally across informa-
tion from the same text (16%), the prior text (18%), or a prior think-aloud com-
ment (17%). What is of significance in this pattern is that 34% of the elaborations
involved connections between the focal sentence and information that was directly
traceable to other text materials that were processed during the session. This pat-
tern suggests that students were attempting to compare and contrast text content, a
conjecture born out by the processing data reported later.

Processing used in elaborations. The third portion of Table 2 shows the
kind of processing that characterized the elaborations and addresses the question
of how students used information to make sense of the text. Students’ processing
was divided about equally between associating (45%) and self-explaining (41%).
As we indicated earlier, associative processing refers to associations that are not
relevant to constructing a coherent understanding of the text (e.g., “My aunt visited
Rome last year”). Within the self-explanations, the majority reflected causal rela-
tions (62%), with only 21% comparative relations. Surface-level text connections
accounted for an additional12% of the elaborations (e.g., “They both talk about the
army”). These were equally divided among connections within the same text and
connections to the prior text, time line, and map.

How was information used in processing? Students used the different
sources of information in different kinds of processing activities. This point is im-
portant because certain types of processing are more likely to contribute to the for-
mation of coherent representations of the historical event. For example, although
students used prior knowledge in about half of the elaboration events, 70% of these
were irrelevant associations, a type of processing that does not contribute to coher-
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TABLE 2
Event Type Data and Processing Data for Elaborations

Mean Event

Frequency %
Total event frequency 325
Paraphrase 6.8 22
Evaluation 4.8 13
Comprehension success 0.9 3
Comprehension problem 1.0 3
Elaboration 19.1 58
Information used in elaborations
Prior knowledge 49
Same text connection 16
Prior text—time line connection 18
Prior comment connection 17
Processing used in elaborations
Self-explanation 7.8 41
Cause 622
Comparison 212
Other 172
Association 45
Predictions 2
Surface text connections 12

@Percentages of self-explanation.

ence. Only 23% of the instances of prior knowledge use were in the context of
causal self-explanations, a kind of processing that contributes to coherence.

The other sources of information also showed different distributions across types
of processing. When the previous text or the time line or map was the source of infor-
mation in an elaboration (overall M =3.36), students generated self explanations for
the connection 68% of the time (M = 2.27). Of these self-explanations, 46% were
causal connections and 40% were comparative. When the current text was the source
(overall M =3.07), students generated self-explanations for the connection 59% of
the time (M =1.82). Of these self-explanations, 75% were causal and 15% were com-
parative. Thus, within the current text the reasoning was overwhelmingly causal,
probably reflecting an attempt to create coherence among the various ideas within
that text. However, when students connected across texts, they reasoned compara-
tively as well as causally. Causal reasoning may reflect efforts to establish coherence
among the ideas across the texts, whereas comparative reasoning may contribute to
understanding the similarities and differences between the arguments, especially
given the degree of structural alignment between texts.

Thus, the within-text causal self-explanations indicate that students were at-
tempting to create causally coherent accounts for each of the texts. The cross-text
causal and comparative self-explanations suggest attempts to develop a coherent
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account of the historical event based on the similarities and differences across all
the information. That the efforts to understand each text were generally successful
is attested to by the results of the postinterview questions (Phase 4) that assessed
comprehension of historical accounts.

Comprehension of the Arguments
in the Historical Accounts

We verified that participants had comprehended the basic arguments being pre-
sented in each of the texts by examining their responses on the similarities and dif-
ferences questions (see Appendix C). We coded participants’ open-ended re-
sponses to these questions for whether they mentioned the basic point that one text
presented laziness as the cause of the Romans’ inability to defend themselves, and
the other text presented large size as the cause. In fact, participants understood the
basic difference between the texts: 35 out of 44 (80%) participants indicated the
difference in causes. A typical comment about the similarity was “They are kind of
similar, but really different, because Hatcher thought that it was mostly the Roman
people being lazy, and Walsh thought that it was because the Roman Empire was
too big.” Other comments pointed to global similarities, reflected in statements
such as “They both talk about Rome.” The evidence—strength ratings indicated that
participants thought there was no difference between the arguments—mean rat-
ings: Hatcher = 3.50, Walsh = 3.77, F(1, 43) = 1.32, ns. In discussing the argu-
ments, many mentioned the extent to which they found the evidence convincing
(e.g., “All he’s talking about is the people didn’t want to do anything and being
lazy. That’s not really a very good reason”). Others mentioned their impression of
the extent to which facts were presented versus opinion (e.g., “I would give her a
four because she had a lot of facts in it”).

Nine participants did not mention the basic argument contrast when discussing
similarities and differences. Of these, 6 indicated that both texts stated that the
Romans were too lazy, and the others predominantly discussed details from spe-
cific sentences without precisely mentioning laziness or size. In fact, only one text
mentioned laziness. Although it might appear that these 9 participants had not un-
derstood the two accounts very well, it was also possible for participants to demon-
strate comprehension of the basic arguments in response to other questions. Six of
the 9 participants who did not mention the basic arguments when discussing simi-
larities and differences did mention the basic arguments either when rating the evi-
dence strength, posing questions to the authors, or in response to the reasoning
question. For example, one student, who focused only on laziness when discussing
similarity, indicated understanding of the size argument when explaining strength
ratings: “Because it went into a lot of things like how the Barbarians could attack
them ... and how they could conquer it easier because it was so big.” Looked at this
way, all but three of the students demonstrated basic comprehension of the argu-
ments put forth in the texts.
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TABLE 3
Categories of Questions Participants Would
Ask Authors About Their Arguments

Category %
Main claim 29
Details of argument
More information 15
Causal or explanatory information 22
Criteria for including specific information 4
Additional information provided 1
Research strategy or source of information 20

Claims of other author
Purpose of doing the work
Author’s personal life or history

— NN

Note. M questions generated = 2.68.

Additional information and questions for the historians. Another aspect
of comprehension is recognizing what a text leaves unanswered. The additional in-
formation that we presented to participants was designed to stimulate such think-
ing and the evaluation of the strength of the arguments in each text. The analysis of
the responses to “Questions for the historian,” shown in Table 3, indicate that the
additional information seemed to have little impact. Across the categories into
which we classified participants’ responses, the distribution shows that only 1% of
the responses made any reference to events in the additional information. The pre-
dominant question categories showed that participants concentrated on asking the
historians about the main causal claim in their account (29%, e.g., “Why do you
think they were lazy?”) and the causal-explanatory details of their arguments
(22%). An additional 20% of the questions asked for more information about the
historians’ strategies for finding support for their claims.

Explanations for the Fall of Rome

Table 4 shows the distribution of students’ responses for the three different dimen-
sions that contributed to the reasoning score. This distribution resulted in a mean
reasoning score of 2.77 and a mean number of causes of 1.48. Across the group as a
whole, 76% of the causes were the main arguments (lazy or size), 24% were gener-
ated from prior knowledge, and no causes were taken from the additional informa-
tion. In terms of individuals, 36% of the students mentioned at least one cause that
was not one of the main arguments. The mean complexity score was 1.18, indicat-
ing that students tended to do more than list cause(s). As Table 4 indicates, only 10
(22%) simply stated the cause or causes. The remainder either elaborated (36%) or
explained (41%) how the cause(s) related to the Fall of Rome or how the causes re-
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TABLE 4
Distribution of Students’ Reasoning About Why Rome Fell
Stated Elaborated Explained

Single cause 7 9 8
Multiple cause

Two 3 6 10

Three 1
Integration 5

Note. Integration is scored only for those students whose responses contained
more than one cause and is thus a subset of those who provided multiple causes.

lated to each other or the Fall of Rome. As well, five students brought multiple
causes together, explaining how the two combined to create the Fall of Rome.
(Please refer to Example 3 in the scoring section.)

Relations Between Processing and Explanations
for the Fall of Rome

A primary question of interest for this study is whether processing of the historical
accounts was related to the complexity of the explanations that students provided
for the Fall of Rome. To address this question, we first correlated processing vari-
ables derived from the think-aloud data with the reasoning scores, using the fre-
quency of occurrence for the processing variables.# Table 5 presents the four vari-
ables that were significantly correlated with the reasoning score, the correlations,
and the intercorrelations among these variables. Consistent with previous research
using the think-aloud method (e.g., Chi et al., 1994), we found that three of these
four variables involved self-explanatory processing—either using prior knowl-
edge, the current text, or the previous text. Thus, the greater the number of causal
self-explanations students generated during processing, the higher the reasoning
score. The fourth variable reflects processing that juxtaposes two segments of a
text being read and notices some type of connection or similarity. All four of these
variables should tend to lead to the creation of integrated representations, and thus
facilitate more complex explanations of the event. None of the other processing
variables were significantly correlated with reasoning.

4Variables that were correlated were the reasoning score, frequency of paraphrase, evaluation, com-
prehension problem, comprehension success, four sources of information (prior knowledge; current
text; prior text, time line, and map; previous comment) crossed with types of processing (causal self-ex-
planations, comparative self-explanations, associations [not relevant], and surface text connections).
Other variables that might have been included had an insufficient number of nonzero cells for correla-
tions to be meaningful or encompassed variables that were included (e.g., elaborations is a
superordinate to the 16 variables resulting from crossing source with processing type).



492 WOLFE AND GOLDMAN

TABLE 5
Simple Correlations Between Reasoning Score and Processing Categories
Coded From Think Aloud Data

Current Text Previous Text ~ Current Text
in Causal in Causal in Surface  Reasoning
Variable Self-Explanation  Self-Explanation ~ Connection Score
Prior knowledge in causal self-explanation 167 .332% .063 379%*
Current text in causal self-explanation 536%* 260 325%
Previous text in causal self-explanation 199 .382%
Current text in surface connection .309*

%p < .05. ¥*p < 0L

We submitted the four variables to a stepwise multiple regression analysis to de-
termine the best model for predicting the reasoning score. The three-variable
model shown in Table 6 accounted for 28% of the variance in the reasoning score,
F(3,40) =5.05, p=.005. This model includes previous text in causal self-explana-
tion, prior knowledge in self-explanation, and current text surface connection. The
fourth variable from Table 5, current text in causal self-explanation, did not ac-
count for a significant amount of unique variance above that accounted for by the
first three variables (an increase of 1%) and was not included in the model. Given
that the first two variables pick up differences among students in self-explanation,
it is not surprising that there was little unique variance remaining to be accounted
for by the current text causal self-explanations variable.

What was somewhat surprising was that noticing surface connections within
the same text did account for a marginally significant (p = .08) amount of variance
in the model. We interpret these surface connections as an additional mechanism
by which content is being connected, although the think-aloud comments do not

TABLE 6
Multiple Regression Predicting Student Reasoning Scores
Using the Variables Shown in Table 5

Regression Model (Predictor Variable) R? F Fartial Correlation t P

Previous text causal self-explanation + 28 5.05 .01
Prior knowledge causal self-explanation
+ Current text surface connection

(Previous text self-explanation) 25 1.65 11
(Prior knowledge self-explanation) .30 1.99 .05
(Current text surface connection) 27 1.77 .08

Note. R?and F values refer to the variance accounted for by the complete regression model. Par-
tial correlation and 7 values refer to the unique variance accounted for by each predictor within the com-
plete model.
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permit a precise understanding of what similarity or contrast students are thinking
about when they notice and report these connections. However, these think-aloud
events do juxtapose sentences that are not located in proximity to one another in
the surface text and thus may be a mechanism for creating greater within-text co-
herence. Parenthetically, it is interesting to note that associative reasoning that
used prior knowledge that was largely irrelevant to the specific content of the texts
was not predictive of more complex explanations for the historical event. In sum-
mary, those students who used relevant prior knowledge and the text in explanatory
causal relations to make sense of the historical event were the ones who subse-
quently provided the more complex explanations for the Fall of Rome event.

DISCUSSION

In this experiment, we were interested in adolescents’ processing of information
from multiple texts, reasoning about that information, and the relation between
processing and reasoning. The texts were parallel accounts of a historical event,
the Fall of Rome. We first summarize the main findings and then discuss implica-
tions for each of these issues.

Summary of the Major Findings

The processing, comprehension, and explanatory reasoning results provide clear ev-
idence that 11- to 13-year-olds from diverse backgrounds and a range of classrooms
could successfully negotiate multiple historical accounts as represented in the texts
used in this study. They engaged in many of the same kinds of activities that charac-
terized adolescents’ single-text processing (Chi, 2000; Chi et al., 1994; Coté &
Goldman, 1999; Coté et al., 1998) and, in addition, related information across the
two texts. In particular, students generated causal self-explanation inferences that
connected information in the current sentence with prior knowledge, prior informa-
tion in the text they were reading, and information in the other historian’s text, the
time line, or the map. All of these types of causal self-explanations were positively
correlated with the reasoning score. Finally, the number of surface text connections
to information in the text the students were currently reading was positively corre-
lated with reasoning, suggesting that even connections that do not involve the cre-
ation of new knowledge can potentially improve students’ reasoning.

The pattern of correlations generally indicates that students who made more of
an effort to establish connections within and across texts, and explained the con-
nections, produced more complex explanations of the event they were learning
about. These are the same characteristics of processing that have previously been
found to positively impact various learning measures (e.g., Chietal., 1994; Coté &
Goldman, 1999; Coté et al., 1998). They serve the purpose of creating an inte-
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grated mental representation of the situation being described within a text, and
across the two texts, and contribute to the formation of a situation model (Coté et
al., 1998; Coté & Goldman, 1999; Kintsch, 1998; Perfetti et al., 1995; van Dijk &
Kintsch, 1983). Less integrative processing, such as paraphrasing, supports estab-
lishing a strong textbase and good memory performance, but this kind of process-
ing is often not sufficient to support use of the information to reason about events
(Kintsch, 1994; Kintsch et al., 1993; van Dijk & Kintsch, 1983). It is also notewor-
thy that associative prior knowledge accounted for about half of the elaborations
that students made. Associative prior knowledge, as defined in this context, re-
flects personal experiences that do not contribute to understanding the text content
per se. Although they may have provided the reader with a vague sense of topic fa-
miliarity, they did not further understanding of the historical event.

The positive relation between processing and reasoning also suggests that ado-
lescents viewed the reasoning task as one in which they were to discuss what they
learned from the two opposing texts, rather than one in which they were to gather
information from any available sources, including the additional information. This
interpretation of the task contrasts with one adolescents often make of the research
process in classroom settings: Collect together as much information as possible.
This interpretation is often supported by task instructions in the classroom
(Goldman et al., 1999; VanSledright & Kelly, 1998).

We recognize, however, that these results must be interpreted in the context of
the complexity—actually the lack thereof—of the historical accounts used in this
study. These historical accounts were specifically designed to be comprehensible
to students of this age and reading-skill range, and to encourage cross-text process-
ing. Even with that intentional design, there was substantial variability in process-
ing and reasoning among the adolescents, although all but three students under-
stood the basic divergence between the accounts. Thus, though we sacrificed
authenticity and limited the generalizability of our results, most of the students
were reasoning from the same basic understanding of what each “historian” pro-
posed as the explanation for the event.

Processing of and Reasoning About Historical Arguments

When processing two opposing arguments about the Fall of Rome, adolescents
tended to make attempts to establish connections between the arguments. In addi-
tion, when adolescents were generating cross-text connections, they frequently ex-
plained the connection by generating a self-explanation (rather than merely mak-
ing superficial associative connections). This evidence indicates that adolescents
are indeed capable of processing information about a topic from multiple texts and
thinking about relations across the texts. VanSledright and colleagues
(VanSledright, 2002a, 2002b; VanSledright & Frankes, 2000; VanSledright &
Kelly, 1998) argued that at least some adolescent students are capable of “practic-



ADOLESCENTS’ TEXT PROCESSING AND REASONING 495

ing” history by comprehending information across multiple texts and reasoning
about conflicting evidence. The present data are consistent with this conclusion
and add several additional dimensions to what we know about adolescents’ pro-
cessing of, and reasoning about, history.

First, this study provides direct evidence of reasoning across texts from
think-alouds that occurred during comprehension of the historical arguments. We
found that 18% of the elaborations made during processing represented connec-
tions to information that was in a text read previously during the experimental task.
In previous work on processing from multiple texts, inferences about reasoning
across texts have been generated based on data collected after comprehension,
such as in student essays or discussions (VanSledright, 2002a, 2002b;
VanSledright & Kelly, 1998). Second, the data collected in this study come from
five different classes with a large and diverse number of students. Third, most of
the adolescents in this study did not participate in special instructional units in
which comprehension of information from multiple texts was a focus, as was the
case in the work of VanSledright and colleagues. Finally, in this study, we demon-
strate a relation between the processing of information from multiple texts about a
specific historical event and the complexity of the reasoning students did in subse-
quently providing their own explanations for that event.

These results on adolescents’ processing and reasoning also provide informa-
tion about the participants’ general approach to the task of reasoning about history
and their epistemological beliefs. During the course of the experiment, adolescents
were offered information from several different sources, including a map and time
line, two argumentative texts written by historians, and additional factual informa-
tion about the Roman Empire. The information they processed, in conjunction
with what they did not process, suggests that the adolescents interpreted the task
demands in a narrow sense: Read the two texts and learn as much as you can about
the event. That is, for the most part, students read the texts and engaged in an effort
after meaning. However, they did not generate connections between the texts and
the additional information, nor did they include the additional information as po-
tential causes when reasoning about the Fall of Rome. They were also very willing
to offer their own explanations of the event on the basis of the information in the
texts; they did not discuss additional information they would have liked to have
had.

Findings from prior research indicate that adolescents tend to approach the
study of history as a process of remembering factual information and judge the
usefulness of multiple sources in terms of their ability to gather more information
related to the topic of study (Goldman et al., 1999; VanSledright, 2002a, 2002b;
VanSledright & Kelly, 1998). This research represents a particular aspect of this
approach in that the adolescents focused on the information they viewed as directly
relevant to the task at hand but paid little attention to information relevant to the
more general topic. This is not surprising for two reasons. First, we did not attempt
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to address students’ epistemological beliefs about “doing” history. Second, due to
the school district’s mandates about coverage and sequencing, classroom instruc-
tion had included only very limited kinds of inquiry projects. The “inquiry” pro-
jects focused on finding factual information relevant to specific aspects of civiliza-
tion but did not require students to explain relations among the different systems
(e.g., economic and government systems) or conjecture about relations between
systems (e.g., geography and economy). In contrast, a more expert approach to
studying a historical topic would involve attempting to incorporate all available in-
formation to construct a general understanding of the topic, as in the situations
model of Perfetti et al. (1995).

History Instruction and Adolescents’ Thinking

These findings also suggest two important points related to history instruction and
students’ approach to the study of history. One conclusion is that adolescents can,
indeed, establish connections among information across multiple texts. A poten-
tially important factor regarding this conclusion is the extent to which the texts are
structurally aligned with each other. In this research we intentionally made the
connections across the two texts as transparent as possible for purposes of inviting
cross-text connections and comparisons. We suggest that the admittedly artificial
but transparent structural alignment acts as a scaffold and that cross-text connec-
tions and comparisons may be precursors of corroboration processes. In a typical
classroom situation, students may read multiple texts relating to the same histori-
cal time period or event, but without either sufficient background knowledge or an
“expert” view of how to study history. In such cases, students would be unable to
generate the types of cross-text connections that lead to deeper understanding of
the topic. In this experiment, students needed neither extensive background knowl-
edge nor the specific goal of establishing connections across texts. The texts in-
vited these connections and comparisons through their highly parallel structure
and the explicit reference to the “other” account in the very opening of each ac-
count. This strategy in text construction is similar to Palincsar and Magnusson’s
(2001) creation of Lesley’s Science notebook, a developmentally appropriate set
of artifacts that scientists use in investigations. The difficulties VanSledright
(2002b) encountered in figuring out how to encourage historically meaningful
cross-document processing suggest that the “engineered text” approach might fa-
cilitate or jumpstart this kind of thinking.

Furthermore, the positive relation between cross-text self-explanations and rea-
soning complexity suggests that these connections are leading to a more integrated
understanding of the text, not merely being generated because they are invited by
the think-aloud process. As a pedagogical issue, the results suggest the potential
benefit of having students “practice” learning about history with a small set of doc-
uments constructed in a deliberate manner to encourage “corroborative process-
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ing.” History teachers could also use such materials as a way of illustrating or mod-
eling these processes of cross-text reasoning.

Another important issue related to the study of history arises from the adoles-
cents’ focus on the two parallel texts and lack of consideration of the additional in-
formation. This finding suggests that teaching history should involve not only in-
struction about the content, but instruction about what it means to study a historical
issue. In particular, adolescent students would need to realize that interpretations
of events are often complex, with multiple opinions and varying evidence. They
also need to understand that a criterion for evaluating the quality of an explanation
is the degree to which it accounts for all of the available evidence, not just a se-
lected subset. Furthermore, no single text or pair of texts is likely to provide a com-
plete account of an event, so the task of the learner will be to gather information
from all sources that are available. These realizations may be closely connected to
Lee’s report of a progression in how children understand the relation between the
past and accounts of the past (Lee, 2001). He reported that early conceptions of the
relation (prevalent in 8-year-olds) were that the past and a story about the past were
isomorphic. Older children (10- to 12-year-olds) understood that the relation was
more complex and that stories reflected the biases and viewpoints of their authors,
making it difficult to decide among them. It was largely the oldest sample
(14-year-olds) that expressed the idea that it was part of the nature of historical ac-
counts that they would differ; hence there was a need to establish criteria for decid-
ing among them.

In conclusion, this research, in combination with previous investigations of ad-
olescents’ processing of historical information, indicates both that they are capable
of engaging in historical reasoning across texts and that there is variation in the de-
gree to which they engage in this kind of processing. These studies establish that
certain tasks and certain texts seem to be able to promote intertextual processing.
Important next steps involve more systematic exploration of the processing and
reasoning that can be promoted by systematic design of both tasks and texts in
ways that scaffold and promote not only corroboration but sourcing and
contextualization, albeit in developmentally appropriate ways. Such research
needs to examine processing, reasoning, and their relations, in conjunction with
students’ epistemological beliefs about the domain of history and how such beliefs
evolve in conjunction with changes in how students “do” history.
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APPENDIX A
Documents

Historian Michael Hatcher

There is an explanation of why the Roman Empire fell that I disagree with. I dis-
agree that the empire covered too much territory. I have a different theory and have
collected evidence to support it. My theory is that the Roman Empire fell because
the Roman people became lazy. They didn’t start out that way, but as the empire
got larger the people became more lazy. Early writings about Roman society show
that the citizens felt it was important to work hard for the good of their empire.
However, as the empire grew in size and riches, the people spent more and more
time in pursuit of their own selfish pleasure. They had to worry less about basic
survival and had more time to engage in leisure activities. For example, paintings
from that time show that the Roman people spent a lot of time laying around at the
Coliseum watching violent sports rather than working for the good of the empire.
Being lazy meant the Roman people took little interest in fighting for their empire.
So, when the barbarians attacked in 476 A.D., they encountered a lazy Roman
army. The Roman’s laziness allowed the barbarians to defeat the Roman army and
ended the power of the Roman Empire.

Historian Rebecca Walsh

There is an explanation of why the Roman Empire fell that I disagree with. I dis-
agree that Rome fell because the people were too lazy. I have a different theory and
have collected evidence to support it. My theory is that the reason Rome fell was
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because the empire got too big. The Empire grew to its largest size under the Em-
peror Hadrian. It covered almost 6 million square miles. Troops had to be stationed
in each place that the Romans ruled to make sure there were no rebellions. Cover-
ing so much land took all the troops the empire had. The emperors had no new
troops to conquer new countries. Diaries written by soldiers tell us that there were
many troops in Egypt, England, and Syria. These places were very far away from
Rome, the center of the empire. The distances made it difficult to put together a
large army quickly. This made it harder to defend the empire against attack from
outsiders. So when the barbarians attacked in 476 A.D., the Roman army was very
spread out. The large size of the Roman Empire allowed the barbarians to defeat
the Roman army and ended the power of the Roman Empire.

APPENDIX B
Other Events on the Time Line of the Roman Empire

200s—400s A.D. The slave population and the wealth of Roman Empire de-

creases
285 A.D. The Empire is split into two separate empires—Eastern and
Western
337 A.D. Constantine inherits the Roman Empire from his father
Chlorus

360 A.D. Barbarians invade Roman colony in England
392 A.D. Christianity becomes the official religion of the Roman Empire
455 A.D. Barbarians attack Rome

APPENDIX C
Interview Questions

|. Similarities and differences:

I want to ask you about how similar YOU think the two historians are. Are their ar-
guments similar? Do these two texts you read say the same thing about why the
Romans couldn’t defend themselves?

How are they the same? How are they different?

Now I would like you to tell me how similar you think each of the arguments are
to each other. As you just did, can you give me a number from 1 to 5 where 1 means
the arguments are very different and 5 means the arguments are very similar?

Walsh and Hatcher
1 2 3 4 5
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Il. Argument strength:

Next I would like you to tell me how strong you think each of the arguments are.
Can you tell me a number for each one on a scale of 1 to 5 where 1 means the argu-
ment is terrible and 5 means the argument is very good?

Hatcher
1 2 3 4 5

I1l. Additional information:

Now here is some more information about the events in the Roman Empire. All of
these events are discussed in your textbook.

IV. Questions for authors:

If the authors of each of the two texts were here right now and you could ask them
some questions, what would you ask them about the arguments they made?

V. Construct your own explanation:

If someone were to ask you why the Roman Empire could not defend themselves
against the Barbarian invasion, what would you say to that person?
You can look back at any of the material we have here.



