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Abstract
Recent research suggests that readers’ subjective task understanding influences reading
processes and outcomes. Therefore, the present study’s aim was to investigate whether the
task demands that readers retrospectively report relate to multiple document comprehension
strategies and outcome. A total of 310 university students completed three units from a
standardized multiple-document comprehension test and answered an open-ended task
demands question after each unit. Amongst others, participants comprehended single- and
multiple-document activities to be task demands. Comprehending deep-level singledocument activities and management activities to be task demands related to corroboration
and proactive sourcing, respectively. However, comprehending multiple-document activities
to be task demands was related neither to students’ multiple-document comprehension nor to
their realized multiple-document activities. The data suggest a context schema formation
across test units: In later units the participants comprehended more often multiple-document
activities and less often surface-level single-document and management activities to be task
demands, and conducted more sourcing.

Key words: multiple document comprehension; task model; reading; strategies; log-file data

Perceived Task Demands in Multiple Documents

4

Readers’ Perceived Task Demands and their Relation to Multiple Document
Comprehension Strategies and Outcome
1 Introduction
Every teacher probably knows that students do not always understand task instructions as
they were intended. Inter-individual differences in one’s understanding of a task can be
interpreted as differences in the mental representation of task demands. This so-called task
model is supposed to develop during the work on the task (Rouet et al., 2017). However,
little is known about how students understand tasks that require multiple document
comprehension (MDC). MDC is necessary, for example, when students prepare a seminar
talk or write their thesis. Beyond the understanding of single texts, such tasks require the
comparison and integration of information across texts and a representation of “who said
what” (Perfetti et al., 1999; Wiley et al., 2014). Although research investigating task effects
on comprehension provides indirect evidence for the existence of task models, research on
the task’s representation is scarce (List et al., 2019).
The present study aims to investigate the task demands that university students report
after completing a multiple document assignment by relating these demands to the students’
behavior during work and to their MDC. It is based on the underlying assumptions that 1)
students differ in their task understanding, and 2) that an appropriate understanding of MDC
tasks and their demands includes the belief that multiple-document activities, such as
comparing information across texts (Cerdán & Vidal-Abarca, 2008; Wineburg, 1991) or
considering sources (Kammerer et al., 2016; Mason et al., 2014), are necessary. In the
following, we use the term “perceived task demands” in order to refer to the activities that
readers understand and belief to be necessary to successfully complete the task.
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1.1 The Task Model in Task-Oriented Reading
Reading is a purposeful activity (Britt et al., 2018; Snow & the RAND Reading Study
Group, 2002). Reading purposes might be shaped by internally set goals (e.g., reading for
entertainment or to inform oneself about a topic to make a personal decision or to solve a
problem) or by an externally set task (e.g., an academic assignment) (see Lorch et al., 1993).
The present research focuses on the latter. Readers’ purposes influence reading processes
and outcomes, both in the comprehension of single (e.g., McCrudden & Schraw, 2007;
Rouet, 2006; Van den Broek et al., 2001) and multiple texts (e.g., Bråten & Strømsø, 2010;
Le Bigot & Rouet, 2007; Stadtler et al., 2014; Wiley & Voss, 1999). For example, task
instructions requesting the writing of an argumentation or summary lead to better MDC
performance compared to instructions for global understanding or keyword listing (Bråten &
Strømsø, 2010; Le Bigot & Rouet, 2007; Stadtler et al., 2014). However, the results are
ambiguous with regard to whether an argumentation task is more beneficial than a summary
task (Hagen et al., 2014; Wiley & Voss, 1999) and there are indications that only readers
with high prior knowledge benefit from argumentation tasks (Gil et al., 2010).
Research on task effects has often assumed that students’ understanding of task
instructions is straightforward. However, task instructions themselves are subject to
comprehension processes (e.g., Rouet, 2006), and readers may differ in their ability to
understand what is asked from them. According to the RESOLV theory of reading as
problem solving (Britt et al., 2018; Rouet et al., 2017), readers interpret a task to build a task
model, that is, their personal interpretation of the task demands in the form of a mental
model (Rouet & Britt, 2011). The task model is influenced by the physical and social
context, which is represented in the context model (also a mental model) based on features of
the request, the requester, the audience, and the self (Britt et al., 2018; Rouet et al., 2017).
Accordingly, recent research suggests that the authority of the requester influences the
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representation of strategies in the task model (Rouet et al., 2020). The context model is
assumed to be affected by pre-existing context schemata that reflect previously learned
experiences about a context (Britt et al., 2018; Rouet et al., 2017; see Lorch et al., 1993, for
typical reading context schemata).
The task model includes the mental representation of the means (i.e., activities and
strategies) available to achieve an expected outcome (Rouet et al., 2017). These means are
based on strategy knowledge and the context model (Rouet et al., 2017). The task model and
the activities represented are supposed to influence reading behavior and outcome, as
supported by all above-mentioned studies on task effects, which indirectly speak for the
impact of the reader’s task model on reading. With regard to research on the task model
itself, a few studies could already demonstrate its influence on single-text comprehension
(Cerdán et al., 2013; Cerdán et al., 2019; Llorens & Cerdán, 2012), showing that the
probability to correctly solve a task is higher when students reflect upon their task
understanding before beginning the task. For secondary-school students, self-explaining the
task seems only beneficial for good, but not for poor readers (Cerdán et al., 2013) while an
aid to understand the task helps only poor, but not good readers (Cerdán et al., 2019). These
findings indicate that developing an appropriate task model is beneficial for solving text
comprehension tasks.
Forming an accurate representation of the task demands may play an even more critical
role for more complex reading assignments, such as those that require students to read and
integrate information from multiple documents. However, research on multiple document
task models is rather scarce. List et al. (2019) analyzed students’ perceptions of widespread
multiple document tasks and found relationships between task perception and performance
in an argument task. However, they did not report whether students represent specific
multiple-document activities, such as corroborating information across documents. Students’
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actual reading strategies (and outcomes) may depend on whether they believe that the task
requires them to perform specific activities (Britt et al., 2018).
A significant obstacle when investigating students’ task models is how to assess them
without disrupting the actual reading process. Since research on the task model is scarce,
there is no standard measurement approach so far. Prior research has used both multiple
choice questions (Llorens & Cerdán, 2012) and an open format (Cerdán et al., 2013) to
assess students’ understanding of the demands of comprehension questions. However,
questioning students as or before they read may influence their approach to the task. In fact,
Llorens and Cerdán (2012) showed that the time of identifying the correct rephrasing of the
task instructions out of a list of four alternatives influenced students’ task performance:
Identifying it before the task lead to a better task performance in comparison to identifying it
after the task. This could be an effect of self-explanation (e.g., McNamara, 2017) such that
students who self-explain the task instruction before actually working on the task have a
more appropriate task model at the beginning of the work and therefore perform better, while
those identifying the correct task understanding only after working on the task cannot change
their behavior anymore based on their gained understanding. This is also in line with the
RESOLV theory according to which students update their task model during engaging in the
task. Expanding previous theories which have a rather static notion of task understanding
(e.g., Brand-Gruwel et al., 2009; Flavell, 1979; Rouet, 2006; Winne & Hadwin, 1998),
RESOLV suggests that the reader’s task model might not be complete before actually
engaging in the task (Rouet et al., 2017). For both reasons (i.e., influence on the work on the
task, potential incompleteness of the task model), assessing the task model before the actual
work on the task is not optimal. In the absence of a non-invasive method to monitor the task
model as students read, a possibility, although not ideal, is to ask students to self-report their
task model just after task completion.
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In addition to learning about the task while working on it, RESOLV also suggests that
across multiple similar tasks within the same context, learning about the task and the context
can occur and result in a context schema (see Winne & Hadwin, 1998). The context schema
influences the task model for the next task in the same or similar context (Britt et al., 2018;
Rouet et al., 2017). Therefore, the formation or update of a context schema could imply
behavioral changes and changes in the task model that occur across several similar tasks (see
Lorch et al., 1993). Consequently, readers should report more task-relevant activities as they
go through several similar tasks.

1.2 Strategies of Multiple Document Comprehension (MDC)
Beyond single-text comprehension, MDC requires readers to compare and integrate
information across documents (Stadtler et al., 2013). The Documents Model Framework
(e.g., Britt & Rouet, 2012) assumes that, in addition to cognitive representations of single
texts (e.g., Kintsch, 1998), a documents model is built that represents an integration of the
content and meta-information of the document sources.
Strategies of both single-document (SD) and multiple-document (MD) comprehension
positively relate to MDC (e.g., Anmarkrud et al., 2014; Wineburg, 1991; Wolfe & Goldman,
2005). Afflerbach and Cho (2009) distinguish strategies for identifying and learning
important information, monitoring, and evaluating. In other approaches, SD strategies have
often been divided into surface-level SD strategies and deep-level SD strategies (e.g.,
Marton & Säljö, 1976; Murphy & Alexander, 2002). Deep-level SD strategies include a
personalization or transformation of text (e.g., linking information to prior knowledge)
whereas surface-level SD strategies stick closely to the text surface (e.g., re-reading the text;
Murphy & Alexander, 2002). Additionally, strategies to manage oneself and/or one’s
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environment (e.g., time management, avoidance of distractions) and metacognitive strategies
have been proposed (e.g., Pintrich et al., 1993; Weinstein & Mayer, 1986).
In addition to SD strategies, MDC requires specific activities that address the comparison
and integration of different documents, such as sourcing and corroboration (Rouet et al.,
1997; Wineburg, 1991). Sourcing refers to the attention to source information of the
document (e.g., Bråten et al., 2018) and can serve several functions (Hahnel, Kroehne, et al.,
2019). One of them, proactive sourcing, is to provide a framework which guides the
encoding of text, which can be observed in experts who look at the source information very
early in the process of document reading (Wineburg, 1991). In contrast, repeated sourcing
results from the need to update memory traces of source information (Hahnel, Kroehne, et
al., 2019). Accordingly, it has been shown that the number of conflicts across documents that
are supposed to make sourcing more likely (Braasch et al., 2012; Stadtler & Bromme, 2014)
is positively related to the behavior of re-accessing source information (Hahnel, Kroehne, et
al., 2019).
Corroboration refers to the comparison of content across documents (Wineburg, 1991). It
seems to be related to the belief that documents do not convey “truth” but rather arguments,
and that seeming facts must be corroborated by another source (Hynd et al., 2004). However,
corroboration has not received the same attention by research as sourcing yet.
Research with readers of several ages indicates that those who are more proficient in
MDC also use more strategies of both SD and MD comprehension (e.g., Anmarkrud et al.,
2014; Wineburg, 1991; Wolfe & Goldman, 2005). Even for university students, dealing with
multiple documents is a challenging task (Rouet et al., 1997). In line with this finding, also
university students show interindividual differences in the aforementioned strategies of
corroboration and sourcing, which might account for differences in their MDC (e.g.,
Anmarkrud et al., 2014).
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1.3 The Present Study
A competent reader of multiple documents can be expected to not only conduct MD
activities while reading, but also to construct a task model in which these activities are
represented as task demands, at least after completing work on an MD task (Rouet et al.,
2017; see theoretical cases by Britt et al., 2018). Based on the RESOLV theory, we focused
on the following open questions:
1. How do activities that readers report as perceived task demands in a retrospective
assessment at the end of an MD assignment relate to behavior during the task and
its outcome?
2. Is there evidence for a context schema development such that after working on
several similar MD assignments, readers more often perceive MD activities as
task demands in a retrospective assessment?
3. Is there indirect evidence for a context schema development such that after
working on several similar MD assignments, MD activities are conducted more
often?
According to these questions and based on RESOLV, we hypothesized:
H1: Readers who perceive MD activities as task demands in a retrospective assessment
realize MD activities more frequently in observable behavior (i.e., corroboration
and sourcing; reading behavior hypothesis).
H2: Readers who perceive MD activities as task demands in a retrospective assessment
show a better MDC (MDC hypothesis).
H3: The activities perceived as task demands in a retrospective assessment change across
assignments such that the perception of MD activities as task demands is more
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frequent at the end of later than earlier assignments (change in task model
hypothesis).
H4: The realization of MD activities in observable behavior (i.e., corroboration and
sourcing) changes across assignments such that it is more frequent in later than
earlier assignments (change in reading behavior hypothesis).

2 Method
2.1 Sample and Design
The participants were 310 university students (79.4% female; age: 18 to 34 years,
M = 21.4, SD = 2.72) from two German universities enrolled in different programs within
the social sciences and the humanities (mainly first Bachelor’s or Master’s semester).
Participation was voluntary, outside courses, and compensated with 20 € and a lottery ticket
for a digital pad. By means of a balanced incomplete block design, each participant worked
on three random MDC assignments (“units”) out of six from an MDC test. Their order was
rotated.

2.2 Procedure
Figure 1 provides an overview of the present study, which was part of a larger project of
developing a computer-based MDC test,1. No human subjects approval was required by the
local institutional review board according to their guidelines, since participants were neither
vulnerable groups, nor there was a deception of the participants or physical, psychological,

1

Therefore, overlapping data has been used for other contributions. Hahnel, Kroehne, et al. (2019) used
partially overlapping data from the same sample, since there the indicators of sourcing were analyzed and
validated. The present study uses these indicators and relates them to the perceived task demands. Schoor,
Hahnel, Artelt, et al. (2020) used the same sample to analyze the MDC test, which in the present study was
used as a final test score that was related to the perceived task demands. Mahlow et al. (2020), in contrast, use a
different sample and therefore different data. Schoor, Hahnel, Mahlow, et al. (2020) is an overview chapter
with no overlapping data. Rouet et al. (2020) also is on different data, that is there is no overlapping data.
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or other risks for the participants. The study was conducted in accordance with APA human
subjects principles. After an oral introduction and giving written informed consent
(following APA human subjects principles), the participants worked only on the computer.
First, demographic and other variables were assessed. After an introduction to the functions
of the MDC test (the test tutorial), the participants worked on three MDC units. Since asking
to report the task model before working on the task might act as an intervention influencing
the actual task performance (thereby also endangering the main aim of developing a test), the
perception of task demands was assessed retrospectively after each unit by means of an
open-ended question. After having completed all three units, the participants were provided
with their reimbursement after about two hours.

2.3 Material and Instruments
2.3.1 Test of Multiple Document Comprehension (MDC)
The computer-based MDC test was developed by Schoor and colleagues (Schoor,
Hahnel, Artelt, et al., 2020; Schoor, Hahnel, Mahlow, et al., 2020). It comprises six units on
different topics from different domains (see Table 1) designed to represent the variety of
requirements of multiple documents across domains (see Goldman et al., 2016). The texts
present different perspectives on the same topic without major, but with some minor
contradictions on detail level. Source information is available (e.g., publication outlet). To
avoid effects of prior knowledge, all topics are fictitious (except for the unit “Universe”).
The participants were not informed about this, yet it was obvious for one unit (“2134”). The
test was implemented with the CBA ItemBuilder (Rölke, 2012). To provide a more authentic
reading situation and obtain process data, participants are able to highlight text and comment
on the text margin (Figure 2). These functions were used by the participants in the present
study, but rarely for multiple-document activities. All test functionalities (i.e., navigation to
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texts and items, highlighting, commenting, access of source information, leaving the unit)
are explained in a video-based tutorial.
Each unit started with an overview on the number of texts and items and provided the
readers with a general reading goal (see last column of Table 1). All these reading goals
were designed as a concrete but overarching question for an integrative summary of all texts,
based on the summary goals used in prior research (e.g., Bråten & Strømsø, 2010; Le Bigot
& Rouet, 2007; Stadtler et al., 2014). Due to time restrictions, the participants were asked in
only two units (“Universe”, “Nothing”) to actually write this summary as the first task. After
submitting their essay, they were able to access further closed-ended items. The essay was
not used for the MDC test score, but for validation purposes. Each unit comprised 11-17
closed-ended items (Table 1). They aimed to assess the main components identified in the
MDC literature (e.g., Britt & Rouet, 2012; Wineburg, 1991):
1. corroboration of information across texts,
2. integration of information across texts,
3. comparison of sources and source evaluations across texts,
4. comparison of source-content links across texts.
Constructed in a way that they could not be solved correctly with information from only
one text, the items were presented in single-choice formats (i.e., true/false or select one out
of four). The texts were available during item processing. Table 2 provides a detailed
description of the item requirements and sample items.
The closed-ended items were scored dichotomously (1=correct, 0=wrong). Based on a
Rasch model, weighted likelihood estimates (WLE, Warm, 1989) were used to represent
MDC ability. Due to misfit and differential item functioning, a number of items had to be
excluded and their scores were not used for the estimation of MDC ability. In total, 67 items
in five units were used (WLE reliability of .67). In terms of the validity of score
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interpretation, the MDC test score was shown to significantly correlate with a better GPA
(German Abitur, lower numbers indicating better grades: r = -.44, p < .001) and Master’s
students received better MDC scores than Bachelor’s students (β = .22, p < .001; Schoor,
Hahnel, Artelt, et al., 2020; Schoor, Hahnel, Mahlow, et al., 2020).

2.3.2 Perceived Task Demands
The perceived task demands were retrospectively assessed with an open-ended cuedrecall question (Llorens & Cerdán, 2012), repeating the unit reading goal (see Table 1)
followed by: “Please explain in your own words what this task asked you for. Please also
explain what one has to do in order to solve such a task correctly” (originally in German).
This question was intended to elicit the activities the participants considered necessary to
solve the task (i.e., the perceived task demands). For the present study, these activities were
expected to reflect multiple-document (MD) activities since the readers were requested to
create an integrative summary at the onset of each unit (i.e., the reading goal). Although the
concrete instruction was unit-specific, all of these instructions required on a more abstract
level the corroboration and integration of information across texts and the evaluation and
comparison of sources and of source-content links across texts in a similar way. Since each
of the 310 participants worked on three units, 930 answers were collected.
Based on theoretical considerations with regard to reading strategies (e.g., Marton &
Säljö, 1976; Murphy & Alexander, 2002; Pintrich et al., 1993; Weinstein & Mayer, 1986)
and MD activities (e.g., Rouet et al., 1997; Wineburg, 1991), four categories of activities
mentioned in the answers were distinguished: surface-level single-document (SD) activities,
deep-level SD activities, MD activities, and management activities (Table 3). Each answer
was coded independently as to whether it contained activities of a category or not (examples
in Table 4). Ten answers were used as training cases, 90 answers were coded independently
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by a second rater. The inter-rater reliability was almost perfect (Cohen’s kappa > .79; Table
3). Thirteen answers (1.4%) were excluded because the participants did not provide an
answer at all or referred to the answer they gave to a previous assessment (e.g., “about the
same as in the last unit”).

2.3.3 Indicators of Realized Multiple-Document Activities: Corroboration and
Sourcing
For realized MD activities, we chose corroboration and sourcing since they are specific
for MDC and they are comparably straightforward to operationalize based on trace data. The
following indicators were extracted from the process data collected in log files using the R
package LogFSM (Kroehne & Goldhammer, 2018; see also Hahnel et al., 2019):
1) Corroboration: Number of switches between texts.
2) Proactive sourcing: Access of source information considered when it happened within
the first 10% of the document processing time.
3) Repeated sourcing: Access of source information when the same source information
was accessed at least twice.
To create unit-level variables of proactive and repeated sourcing, the percentages of
source access per unit and per person were calculated (i.e., a person accessing one out of
three sources of a unit repeatedly would have a score of 1/3 for repeated sourcing in this
unit). The intercorrelations of these indicators are displayed in Table 5. On the person level,
they correlated significantly with MDC (corroboration: r=.30, p<.001; proactive sourcing:
r=.23, p<.001; repeated sourcing: r=.32, p<.001), suggesting the reflection of MD activities.
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2.4 Data Analysis
Taking into account the nestedness of data (i.e., three MDC units and task model
assessments for each person), multi-level modelling was applied with level 1 being the unit
and level 2 the person. The correlations of corroboration and sourcing with each other and
the MDC test score were estimated by means of a multi-level model with corroboration and
sourcing being variables both at the unit level (within-level) and the person level (betweenlevel). Since the MDC test score was estimated as a person ability parameter based on the
responses to all units, it is a person-level variable only (between-level).
For testing the hypotheses, a different multi-level model (Models 1-4, see Figure 3) was
specified in Mplus 8.4 (TYPE = TWOLEVEL option) for each hypothesis. In all models, the
units were included as a control variable (i.e., several unit dummy variables) to account for
the variability of texts and topics (Francis et al., 2018) and the MLR estimator was used.
Observed variables for realized activities and MDC were grand-mean-centered. The four
perceived-task-demand variables were included as categorical variables. In models with
these variables (i.e., Models 1-3), the Montecarlo integration method was used. Model 1
(testing the reading behavior hypothesis) was specified as a random-intercept model with
random intercepts for the variables of perceived task demands and realized activities. On the
unit level, perceived task demands were modelled to be predicted by realized activities.
Realized activities were allowed to correlate. Model 2 (testing the MDC hypothesis) was
specified as a random-intercept model with perceived-task-demand variables on the unit
level being predicted by the unit (control variable). In order to test the hypothesis, the
random intercepts on the person level for these variables were correlated with MDC. Model
3 (testing the change in task model hypothesis) was also specified as a random-intercept
model with perceived-task-demand variables on the unit level being predicted by unit and
position. Position was dummy-coded with the reference category “second position” (i.e., the
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second out of three units). Thus, the two dummy variables coded the difference between
second and first unit and between second and third unit, respectively. Note that due to this
type of coding, an increase from position 1 to position 2 would result in a negative
coefficient for the first dummy variable, but an increase from position 2 to position 3 would
be mirrored by a positive coefficient for the second dummy variable. Model 4 (testing the
change in reading behavior hypothesis) was also a random-intercept model with realized
activities on the unit level being predicted by unit and position (dummy-coded).

3 Results
A descriptive screening showed that overall multiple-document (MD) activities were
mentioned most frequently as task demands (in almost 60% of the answers; Table 3). About
85% of all participants mentioned MD activities at least once. Surface-level single-document
(SD) activities were mentioned in about half of the answers; deep-level SD and management
activities each in about a quarter of the answers.

3.1 Relationship of Perceived Task Demands with Indicators of Corroboration and
Sourcing
The predicted positive relationship of MD activities perceived as task demands with
realized activities of corroboration and sourcing (H1, reading behavior hypothesis) was
analyzed in Model 1 (main results in Table 6). There were within-person level effects of the
unit with regard to activities perceived as task demands and realized activities (βs ranging
from -.26 to .18, reference unit “2134”) except proactive sourcing, for which no significant
unit effects were found. The perception of deep-level SD activities as task demands was
significantly predicted by corroboration (odds ratio [OR] = 1.02, p = .037), and the
perception of management activities as task demands was significantly predicted by
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proactive sourcing (OR = 0.46, p < .001). No significant relationships were found between
the perception of MD activities as task demands and indicators of realized MD activities.

3.2 Relationship of Perceived Task Demands with Multiple Document Comprehension
The relationship of the perception of MD activities as task demands and MDC (H2,
MDC hypothesis) was analyzed in Model 2. The results (Table 7) show no significant
relationship of perception of MD activities as task demands and MDC (β = .08, p = .322).
The substantial relationship of MDC with the perception of deep-level SD activities as task
demands also fails to reach significance (β = .17, p = .066).

3.3 Perceived Task Demands across Assignments
The predicted more frequent perception of MD activities as task demands in later units
(H3, change in task model hypothesis) was analyzed in Model 3 (main results in Table 8). As
predicted, the perception of MD activities as task demands was more frequent in later units.
Precisely, it was less frequent in the first unit compared to the second (OR = 0.63, p = .002),
whereas there was no significant difference between the second and the third unit (OR = .94,
p = .751). Moreover, the perception of surface-level SD (OR = 2.28, p = .003) and
management activities (OR = 2.96, p = .006) as task demands was more frequent in the first
as compared to the second unit. These findings are illustrated in Figure 4.

3.4 Realized Behavior across Assignments
The realization of MD activities between units (H4, change in reading behavior
hypothesis) was analyzed in Model 4 (main results in Tables 9). There were effects of the
unit position on proactive sourcing across all three units (position 2 – position1: β = -.23,
p < .001; position 2 – position3: β = .07, p = .032) and on repeated sourcing for the change

Perceived Task Demands in Multiple Documents

19

between first and second unit (position 2 – position1: β = -.11, p = .002; position 2 –
position3: β = .02, p = .507). There was no effect on corroboration (position 2 – position1:
β = -.01, p = .690; position 2 – position3: β = -.06, p = .052). Proactive and repeated sourcing
were more frequent in later units, which corresponds to a previous finding obtained with the
same sample (Hahnel, Kroehne, et al., 2019).

4 Discussion
The present study examined the activities that university students perceived as task
demands after they completed three different multiple-document (MD) assignments and the
relationships of these perceived task demands with reading processes and reading outcomes.
As expected, the students perceived MD activities, such as comparing texts and sourcing, as
task demands. Unexpectedly, the perception of MD activities as task demands was not
related to behavioral indicators of MD activities. However, the perception of deep-level
single-document (SD) activities as task demands was positively associated with
corroboration, and proactive sourcing negatively predicted the perception of management
activities as task demands. Moreover, there was no relationship of multiple-document
comprehension (MDC) with MD activities perceived as task demands. As expected, repeated
exposure to similar MD assignments, such as the MDC units, lead to an increased perception
of MD activities as task demands and an increase in sourcing behavior.

4.1 Relationship of Activities Perceived as Task Demands with Realized Activities
With regard to the relationship between the MD activities perceived as task demands in a
retrospective assessment and those actually realized, the results are worth further
consideration. The fact that not the perception of MD activities but the perception of deeplevel SD activities and of management activities as task demands was related to realized
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behavior necessitates explanation. The relationship of the perception of deep-level SD
activities as task demands with corroboration might indicate that participants who engage in
the effortful corroboration of information across texts also engage in effortful deep-level SD
activities, which in the current study were not assessed on a behavioral level. In addition, this
finding also could be due to an inability of participants to verbalize MD activities or to
successfully apply an activity recognized as important (utilization deficiency; e.g., Bjorklund
et al., 1997). MD activities are probably mentally less accessible than deep-level SD
activities, facilitating the recognition and verbalization of deep-level SD activities, especially
for competent readers (see McNamara, 2011; Mokhtari & Reichard, 2002). The increased
perception of MD activities as task demands from the first to the second unit speaks in favor
of this interpretation, because the readers seem to learn only over time to express what the
MD situation requires them to do. However, the frequency of how often MD activities were
perceived as task demands (almost 60% across all units) speaks against it. This finding rather
suggests that the perception of MD activities as task demands might have been triggered by
our test or by the combination of the test with the assessment of perceived task demands.
The observed mismatch between activities perceived as task demands and realized
activities might also be related to a lack of metacomprehension accuracy (e.g., Thiede et al.,
2003). In a task model, the to-be-achieved outcome and required activities are represented
(Britt et al., 2018; Rouet et al., 2017). Thus, in the task model the standard is represented
against which readers monitor their progress (e.g., Winne & Hadwin, 1998). If
metacomprehension, that is the monitoring of one’s understanding of the texts, is not
accurate, no appropriate controlling actions (i.e., multiple-document activities) can be taken,
even if they are represented as task demands. So far, there is only few research on
metacognition in multiple-document comprehension (e.g., List & Alexander, 2015; Wang &
List, 2019), which has not targeted the relation of the task model and metacognition. Thus,
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further research is necessary to address the interplay of task understanding and
metacomprehension in MDC.
The negative relationship of proactive sourcing with the perception of management
activities as task demands is consistent with the assumption that proactive sourcing provides
a framework that guides the subsequent encoding of text (see Hahnel, Kroehne, et al., 2019).
Thus, proactive sourcing might reduce cognitive load (Hahnel, Schoor, et al., 2019) and the
need for management activities.
It is worth mentioning that there were within-person level effects of the unit with regard
to activities both perceived as task demands and realized. This means that the topic and the
specific items of each unit play a role for which activities are conducted during unit
processing and for which activities are perceived as task demands after unit processing. In
the present study, this was taken into account by including the unit as a control variable in all
analyses. For future research, it means that studies should specifically consider how readers
deal with several topics and tasks. Moreover, future research might also focus on which
features of tasks and topics influence readers' perceptions of task demands and the actual
activities they engage in.

4.2 Missing Relationship of Multiple-Document Activities Perceived as Task Demands
with Multiple Document Comprehension
In contrast to our expectations, MDC was not related to the perception of MD activities
as task demands. If any, the perception of deep-level SD activities as task demands relates to
MDC; however, in the current study this effect was not big enough to reach significance.
This finding raises the question whether MDC differs from single-text comprehension or
whether multiple documents only provide an advanced reading situation. One might wonder
whether this could be due to the nature of the MDC test and its items. Yet, the MDC test

Perceived Task Demands in Multiple Documents

22

items were not solvable with only one text, but they required the application of MD
activities. Therefore, this question has to be addressed empirically by relating the MDC test
to a classic reading comprehension test. Results of an independent study show that although
MDC is related to single-text comprehension, it can be considered a different construct
(Mahlow et al., 2020).
Assuming that MDC is different from single-text comprehension, this lack of
relationship could also be due to an inability of participants to verbalize MD activities or to
successfully apply an activity recognized as important (utilization deficiency; e.g., Bjorklund
et al., 1997), as discussed in the previous section. Moreover, perhaps MD activities also need
to be differentiated into surface-level MD activities, such as the comparison of facts across
documents, and deep-level MD activities, such as integrating information across documents
to infer new information (see Hagen et al., 2014, for inter-textual elaborations in notes).

4.3 Context Schema Development
The increased perception of MD activities as task demands and the increased probability
of showing sourcing behavior in later units suggest that the students may have learned over
time what the MD assignments asked of them. In terms of RESOLV, they developed a
context schema. This can be seen as a form of test-wiseness (see Millman et al., 1965), but
also indicates that an adequate understanding of what multiple documents necessitate can be
learned in a relatively short period of time (see Britt & Aglinskas, 2002; Stadtler et al.,
2018). This learning might have been fostered by the assessment of the task model after each
unit. The task model assignment of the first unit might have served as a self-explanation of
the task that also affected the following tasks, as the requirements were comparable across
units (see Cerdán et al., 2013). Since university students as a group can be considered good
readers as compared to secondary-school students, this self-explanation might have helped
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them to develop an appropriate context schema. This interpretation is also supported by the
finding that there was an increase of MD activities (and a decrease of surface-level SD and
management activities) being perceived as task demands from the first to the second
assessment. There was no more significant change from the second to the third assessment.
Alternatively, the MDC test might have trained MD reading skills2, although it is not
explicitly conceptualized as training and did not provide feedback. Answering the
comprehension items may have created a training effect, since they were not solvable with
only one text, stressing the importance of comparison of texts and sources and of the
integration of content across documents. However, whether or not this includes the
development of a context schema cannot be answered with the present data. Moreover, it is
still an open question whether the learning that occurred can be transferred to a different type
of MD assignment other than the test used. Yet, the fact that out of all researched indicators
of realized behavior and of perceived task demands, the realized behavior of proactive
sourcing was the only one hat increased not only from the first to the second unit but also
from the second to the third unit, suggests that the participants learned not only through selfexplanation during the task demands assessment, but that they also learned during and by
working on the test that early attention to sources helps them in their further progress with
the test.
It is striking that the change of realized MD activities is more pronounced for sourcing,
especially proactive sourcing, and not visible for corroboration. This might have several
reasons. First, participants might have understood what the task demanded of them (and
reported so), but still failed to act accordingly due to lack of motivation (in a low-stakes
test). Proactive sourcing, on the other hand, might have saved them time by making it easier
to understand the texts and answering the items (Hahnel, Kroehne, et al., 2019)(Wineburg,

2

We thank an anonymous reviewer for this thought.
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1991). This might not be equally true for corroboration, especially since in the present study
corroboration was measured as overall text switches and was not further differentiated (e.g.
in spontaneous vs. item-triggered corroboration). A second explanation might be that in case
of corroboration participants understood and acted on the task demands, but that they did so
in an unobservable manner. They might have learned to pay more attention to commonalities
and discrepancies across texts during reading, but did so using their working memory. In this
case, we would not be able to see an increase in this activity in logfile data. A third
explanation lies in the state of research on (indicators of) sourcing and corroboration: There
is much more research on sourcing than on corroboration, including research on how to build
indicators based on logfile data. It is also easier to capture sourcing behavior (at least
sourcing behavior that uses explicit source information) in logfile data by requiring an event
(like pressing a button) in order to access source information. In contrast, it is less clear why
participants switched between texts. Therefore, the indicator for corroboration might have
captured more noise than the indicators for sourcing. The question of the validity of different
ways to build indicators for corroboration has to be addressed in further research.

4.4 Limitations
The present study entails a range of limitations. Firstly, readers’ perception of task
demands was measured only once at the end of a unit. We chose to focus on this final state
of the task model as a first step, since we did not want the reflection on task demands to
influence the natural task performance. This is because prior research suggests that a task
model assessment before working on the task might change how the task is addressed
(Llorens & Cerdán, 2012; McNamara, 2017). While this is an approach in line with the
assumptions of RESOLV, the data does not provide information about the development of
the task model during the work process nor about the relationship of the task model at the
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beginning of the task with realized MD behavior and MDC, which are still open questions.
Also a matter of future research is the causal relationship between task model and MDC. An
adequate task model might lead to a better MDC, but an adequate task model could also be a
part of the multiple document competence reflected in MDC test scores. One might also
wonder whether the assessment of task demands at the end of the assignment is not just a
retrospective self-report of conducted strategies. However, we carefully framed the task
demands question to avoid this bias. We did not ask the participants to report the strategies
they actually applied, but to describe what actions were needed to be taken. As such, the
questions should have prompted the participants to report what they were asked to do and
not what they did. We think the data supports this interpretation as the participants factually
reported what the task asked them to do, not what activities they actually conducted
(Table 4).
Secondly, we analyzed the task model in a test situation with low stakes for the
participants. Therefore, they might not have shown their full potential (e.g., Eklöf, 2010;
Wise & DeMars, 2005). Examining the effects of task importance (or stakes) on readers' task
interpretation and actual behavior is especially important given the demands of multiple
document comprehension on effort and strategic behavior. Thirdly, the MDC test was
constructed such that participants have low prior content knowledge. Accordingly, effects of
prior beliefs and prior knowledge were reduced as much as possible, but in real-life
situations they might have a strong impact (see Bråten et al., 2014; Richter & Maier, 2017).
For example, with prior knowledge the participants might be more aware of their activities
or required MD activities. Moreover, the present results should be replicated with other
topics and texts since characteristics of the present ones might have influenced the results.
For example, the unit “2134” stood out a bit since it was recognizably fictitious and there
were more differences in characteristics of sources compared to other units. This might have
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impacted especially the sourcing behavior of readers (see Braasch et al., 2012). Finally, the
participants in the study were university students of the social sciences and humanities.
Therefore, the results are not generalizable beyond this population.

4.5 Conclusion
Taken together, the present study provides new insight into the activities that university
students perceive as task demands in a retrospective assessment after they completed a
multiple document assignment. Based on Britt et al.’s (2018) RESOLV theory of reading as
problem solving, we showed that this perception of task demands is related to differences in
realized behavior. More precisely, the perception of deep-level single-document activities as
task demands was related to corroboration, and proactive sourcing behavior was negatively
related to the perception of management activities as task demands. After subsequent similar
assignments, readers more often perceived multiple-document activities as task demands,
suggesting learning about the demands of multiple-document assignments. Therefore,
readers’ perceptions of task demands might be an interesting starting point for designing
support for readers who struggle with multiple document comprehension.
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Table 1. Units of the multiple document comprehension test and their reading goals.
Unit

Texts

Text length

LIX

(words)

# items (# used

Reading goal

for test score
estimation)

Nothing

Universe

2 reviews of the fictitious novel

723, 562

46.52, 50,96

36 (13)

Please read the texts as if afterwards

“Nothing” describing content and

you had to describe the content of

quality of the novel

the novel “Nothing” and its quality.

3 popular science texts on the end

455, 464, 448

of the universe from a physical-

41.03, 41.31,

17 (15)

44.78

Please read the texts as if afterwards
you had to describe how the end of

cosmological perspective

the universe is related to the

(scenarios of the end, description

different forces and what the dark

of forces, report of new empirical

energy has to do with this.

data)
Catalano

2 short biographies on the life of

644, 584

48.67, 46.13

22 (11)

Please read the texts as if afterwards

the (fictitious) mafia boss

you had to describe the course of

Catalano

life of Catalano.
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Forgiving

3 textbook texts, each presenting a 853, 586, 828

53.22, 55.05,

(fictitious) theoretical model on

54.35

37
35 (0)

Please read the texts as if afterwards
you had to give a presentation in a

forgiving

university course based on these
texts.

2134

3 texts on a “historical” event in

491, 434, 381

the year 2134: the arrival of extra-

50.67, 49.71,

21 (11)

53.32

Please read the texts as if afterwards
you had to summarize the events

terrestrials on earth. One text is an

related to the arrival of the extra-

internal report of an observatory,

terrestrials.

one an internal governmental
report, and one is a political
speech
Animals

3 textbook texts each presenting
one (fictitious) literature studies
approach on how to interpret

629, 1057, 451

53.56, 54.81,
51.03

26 (17)

Please read the texts as if afterwards
you had to describe how animals in
novels could be interpreted.

animals in novels
Note. All texts were written by Schoor, Hahnel, Artelt, et al. (2020). LIX: Readability index according to Lenhard and Lenhard (2014).
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Table 2. Types of items and sample items.
Type of item

Requirement

Example

1. Corroboration of

Information from different texts has to be

Do the statements in the three texts agree with regard to the

information across texts

compared. The information is either directly

following issues?

contained in the text or a simple inference has to

a) The appraisal of the consequences of forgiving.

be drawn. Referring to Wineburg’s (1991)

b) The question whether forgiving depends on culture.

strategy of corroboration.
2. Integration of

Information from different texts has to be

Which statement on the influence of the personality (of the

information across texts

combined additively or by means of an

victim), such as the propensity to retaliation, decisiveness, or

inference. Referring to the integrated situation

empathy, on forgiving is correct based on the three texts?

model in the Documents Model Framework



(e.g., Britt & Rouet, 2012).

Some personality characteristics influence forgiving
directly, whereas for others an indirect relationship is
assumed.



Personality characteristics influence forgiving indirectly
via the motivation to forgive.
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It is often assumed that personality characteristics
influence forgiving; however, the research results so far
do not speak in favor of this assumption.



Forgiving is fundamentally influenced by personality
characteristics.

3. Comparison of sources

Sources of single texts have to be judged and

Are the following statements about the works described in the

and source evaluations

compared across texts / sources. Referring to the

texts correct?

across texts

intertext model in the Documents Model

a) The differences in the described works are probably due

Framework (e.g., Britt & Rouet, 2012).

to the scientific progress.
b) The works described in the texts seem to be conducted
based on the perspective of different scientific domains.

4. Comparison of source-

Information has to be represented with its source. Compare the three dimensions of factors influencing

content links across texts

These source-content links have to be compared

forgiving according to Thomsen et al. with the process model

across texts. Referring to the documents model

by Shavelton and van den Bechele. Which statement is

in the Documents Model Framework (e.g., Britt

correct?

& Rouet, 2012).
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All factors influencing forgiving in the model by
Shavelton and van den Bechele can be classified into the
dimensions according to Thompsen et al., but not all
dimensions according to Thompsen et al. can be assigned
to one or more phases of the model by Shavelton and van
den Bechele.



All dimensions according to Thompsen et al. can be
assigned to one or more phases of the model by Shavelton
and van den Bechele but not all factors influencing
forgiving in the model by Shavelton and van den Bechele
can be classified into the dimensions according to
Thompsen et al.



Both all dimensions according to Thompsen et al. can be
assigned to one or more phases of the model by Shavelton
and van den Bechele, and all factors influencing forgiving
in the model by Shavelton and van den Bechele can be
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classified into the dimensions according to Thompsen et
al.


Neither can all dimensions according to Thompsen et al.
be assigned to one or more phases of the model by
Shavelton and van den Bechele nor can all factors
influencing forgiving in the model by Shavelton and van
den Bechele be classified into the dimensions according to
Thompsen et al.
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Table 3. Coding scheme for the analysis of the activities perceived as task demands.
Coding category

description

Fre-

Cohen’s

quency κ
surface-level single-

memorize information from the texts, list facts, sort facts, attend to details, read the texts

document activities

several times, look up information in the texts, highlight important information, make notes /

50.4%

.98

24.2%

.79

59.9%

.85

26.1%

.81

comments, summarize, make a table, find titles for paragraphs
deep-level single-

think / reflect during reading, imagery, critical thinking, separate relevant from irrelevant

document activities

content, keep questions in mind

multiple-document

compare information across texts, find commonalities and differences across texts, relate texts

activities

to each other, combine information from the texts in order to infer new information, integrate
information across texts, keep in mind which text says what, differentiate between texts, judge
/ evaluate the source / the differences between the sources, attribute intentions / competence to
the source, detect biases of the sources, decide for one position, (re-) construct an own picture
of the topic, find the / one’s own truth, find an objective version

management activities

be fast, take enough time, keep the time in mind, have breaks, concentrate, pay a high
attention, don’t get distracted
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Table 4. Examples of coded answers.
Answer
1

“[…] For the content summary, one had to read both reviews and to select the information that was consistent

SL

DL

MD

MA

no

no

yes

no

no

no

no

no

no

yes

no

no

no

yes

yes

yes

yes

yes

yes

no

in both texts” (PB01021 for the unit “Nothing”)
2

“It was about 3 (this time personal) texts, 2 “diaries” and one speech. The situation of the Europeans,
Africans, and Americans after seeing a UFO was compared. Again, you had to carefully read and understand
the texts in order to solve the following tasks.” (PB01105 for the unit “2134”)

3

“You had to read the three texts one after another and read all important main information out that concern
the aliens, their arrival, as well as existing nations and their reactions.” (PB01011 for the unit “2134”)

4

“In order to solve such a task correctly you had to combine and relate. Because the three were so different
text forms, it was more difficult to extract the most important [information] than in the previous texts [=
units]. You had to concentrate strongly in order to solve the task correctly.” (PB01012 for the unit “2134”)

5

“In order to find out the correctness of the biographical story of the protagonist, you first had to compare the
two texts, infer further information from them and filter more information from both texts. In order to solve
such a task correctly, you should keep in mind the information of the first text during the careful reading of
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the second text, and you should highlight important dates and parts of the text.” (PB02012 for the unit
“Catalano”)
Note. “Reading” was considered a basic requirement of the tasks, and therefore not included in any category. SL = surface-level singledocument activities; DL = deep-level single-document activities; MD = multiple-document activities; MA = management activities.
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Table 5. Intercorrelations of indicators of realized multiple-document activities.
(1)
(1) Corroboration
(2) Proactive sourcing

-.00

(3) Repeated sourcing

.25***

(2)

(3)

.28***

.63***
.71***

.27***

Note. * p < .05; ** p < .01; *** p < .001. Within-level (unit-level) correlations below the
diagonal, between-level (person level) correlations above the diagonal.
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Table 6. Prediction (in odds ratios with standard error in parentheses) of activities
perceived as task demands by indicators of corroboration and sourcing in Model 1.
Corroboration

Proactive

Repeated

sourcing

sourcing

Surface-level single-document activities

1.01 (0.01)

0.75 (0.20)

1.03 (0.28)

Deep-level single-document activities

1.02 (0.01)*

0.76 (0.22)

0.87 (0.24)

Multiple-document activities

1.02 (0.01)

1.61 (0.43)

0.79 (0.21)

Management activities

1.00 (0.02)

0.46 (0.16) ***

0.92 (0.31)

Note. * p < .05; ** p < .01; *** p < .001. On the unit level, both activities perceived as task
demands and realized activities were additionally predicted by the unit.
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Table 7. Correlation of activities perceived as task demands with MDC in Model 2.
MDC
Surface-level single-document activities

.01 (0.08)

Deep-level single-document activities

.17 (.09)

Multiple-document activities

.08 (0.08)

Management activities

-.13 (0.08)

Note. * p < .05; ** p < .01; *** p < .001. On the unit level, activities perceived as task demands
were predicted by the unit. Standardized coefficients with standard errors in parentheses. MDC
= multiple document comprehension.
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Table 8. Within-level effects (odds ratios with standard errors) of the position of the unit
(dummy variables with reference position second unit) predicting activities perceived as task
demands in Model 3.
Position = 1

Position = 3

Surface-level single-document activities

2.28 (0.44) **

0.84 (0.18)

Deep-level single-document activities

1.08 (0.23)

0.97 (0.20)

Multiple-document activities

0.63 (0.12) **

0.94 (0.18)

Management activities

2.96 (0.71) **

1.00 (0.24)

Note. * p < .05; ** p < .01; *** p < .001. Activities perceived as task demands were
additionally predicted by the unit. Two dummy variables coded difference from position as
second unit.
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Table 9. Within-level effects (standardized coefficients with standard errors in
parentheses) of the position of the unit (dummy variables with reference position second
unit) predicting indicators of corroboration and sourcing in Model 4.
Position = 1

Position = 3

Corroboration

-.01 (0.03)

-.06 (0.03)

Proactive sourcing

-.23 (0.03) ***

.07 (0.03) *

Repeated sourcing

-.11 (0.03) **

.01 (0.04)

Note. * p < .05; ** p < .01; *** p < .001. Realized activities were additionally predicted by
the unit. Two dummy variables coded difference from position as second unit.
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Figure Captions
Figure 1. Overview of the procedure of the study (bold arrows) and data sources (dashed
arrows). MDC = multiple document comprehension.
Figure 2. Screenshot of the multiple document comprehension test environment.
Figure 3. Models specified for testing Hypotheses 1-4. The circle around level-2
variables symbolizes a random intercept.
Figure 4. Mean probability to mention different categories of activities as task demands
by position of the unit (without controlling for unit, error bars represent 1.96 standard errors
[i.e., the 95% confidence interval]).
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Perceived Task Demands in Multiple Documents
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