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Abstract Low accuracy levels are often obtained when readers are asked to predict test
performance over reading materials. Three investigations further explore the information
readers use to make predictions during metacomprehension. Our results show that readers’
estimates are influenced by factors such as their initial impression of the reading task, based
in part on their perceptions surrounding text genre and test item type. To explain these and
other published results, a new framework for investigating metacomprehension using
Tversky and Kahneman’s (Science, 185:1124-1131, 1974) anchoring and adjustment
heuristic as a guide is proposed. We argue that readers anchor comprehension test
performance on factors such as self-perceptions of reading ability and/or perceptions of the
reading task and then insufficiently adjust their predictions to reflect the demands of the
specific reading task at hand such as text difficulty.

Keywords Metacomprehension - Anchoring and adjustment - Performance predictions -
Reading comprehension - Metacognition

Metacognition is a general term used to describe awareness of our own learning, memory,
and thought processes (see Flavell 1979; Flavell et al. 1993). Arguably, the more we know
what factors make our own learning and memory successful the more likely we are to
achieve in academic settings and excel in our professions (e.g., Zimmerman 1989).
Unfortunately, research indicates that even some of our most successful learners, college
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students, have misconceptions about how to facilitate their own learning to prepare for
testing situations (Kornell and Bjork 2007). Given our dynamic society and its ever-
changing demands on our ability to independently learn, it is critical that we understand the
components that go into accurately assessing our own learning (Kornell and Bjork 2007).

In this paper, we narrow our discussion of metacognition to an important subcategory:
metacomprehension. Metacomprehension refers to the monitoring processes readers engage
in when assessing their own level of comprehension. Given that, at all levels of education,
educators depend on students to independently learn course concepts from texts,
metacomprehension is a process that must be well understood. And with on-line learning
(e.g., distance education) becoming more and more prevalent, the ability to assess one’s own
reading comprehension success is becoming even more crucial (see Maki and Maki 2002).

The standard way to measure metacomprehension is to ask readers to read a series of texts
and then ask them to make predictions regarding how well they would do on a test over the
texts. This data collection method aligns well with what students naturally do when preparing
for college exams. This aspect of metacomprehension, the prediction of comprehension test
performance (e.g., Maki et al. 2005) is the focus of the studies reported here. The advantage
of adopting this focus is that our studies can be easily compared to previous studies using
similar methods and we believe that this focus is more closely attuned to naturalistic
academic behaviors. The disadvantage is that two potential processes are being investigated
simultaneously: comprehension estimation and one’s ability to predict test performance. To
lessen the effects of this disadvantage, we clarify that our studies are focused on reading
comprehension test predictions, which may involve two processes.

Ideally, predictions accurately reflect students’ reading comprehension and match actual
test performance. As a strategy, accurately evaluating one’s own reading comprehension is
key to not only enhancing test performance but to enhancing the overall degree of
comprehension (Thiede and Anderson 2003; Thiede et al. 2003) and the first step in the
ability to self-regulate learning (Zimmerman 1989). One can imagine that remedial
strategies are more likely to be engaged by the reader when one has an accurate sense of
future test performance. For example, if a student is able to predict that their learning of
textbook material will not earn them the desired grade of “A” in a class, then they are more
likely to go back and reread the materials to gain greater comprehension of the material.
Given the potential for predictive accuracy to actually enhance learning and school
performance, the purpose of this paper is to examine the bases for making predictions of
reading comprehension test performance.

To explore the factors that influence metacomprehension predictions, we begin by
reviewing the factors that influence readers’ comprehension test predictions, report on
several studies we have conducted on this topic, and, finally, provide a theoretical
framework to consolidate these reported findings on metacomprehension processes.

Prior research on the bases of the prediction process

Some researchers have found that predictions for comprehension performance are
influenced by experiences with the current task such as familiarity with the text topic
(e.g., Glenberg and Epstein 1987; Glenberg et al. 1987; Maki and Serra 1992), ease of text
processing (e.g., Dunlosky et al. 2006; Rawson and Dunlosky 2002), and ease of immediate
text recall (Morris 1990). For example, Maki and Serra (1992) asked participants to rate
their familiarity with text topics solely based on text titles and descriptions. The familiarity
ratings were correlated with performance predictions made after reading the full texts. This
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finding suggests that fopic familiarity is a basis of predictions for comprehension
performance. In addition to topic familiarity, ease of text processing also influences
performance predictions. For instance, Rawson and Dunlosky (2002) manipulated ease of
processing by using texts with varying degrees of coherence (Experiments 1, 2, and 3) and by
using texts with deleted-letter words versus intact texts (Experiment 4). Prediction magnitudes
increased as text coherence increased and predictions were higher for intact texts than for
texts with deleted-letter words. This finding was replicated by Dunlosky et al. (2006) who
found that performance predictions were higher for coherent texts than for the less coherent
texts. Performance predictions were also correlated with ease of immediate recall, that is, how
easy it is to recall text information immediately after reading (Morris 1990). In all, readers
may predict comprehension performance based on a variety of experiences with the current
task such as topic familiarity, ease of processing, and ease of immediate recall.

Recently, there is also evidence suggesting that performance predictions are largely
based on self-perceptions of ability (e.g., Moore et al. 2005; Zhao et al. 2006). Specifically,
Moore et al. (2005), using a path model analysis, examined the relations among predictions,
actual performance, and postdictions within and across three reading trials. Predictions and
postdictions are performance estimates before and after a comprehension test, respectively.
They found that, despite manipulating text difficulty across trials and giving participants
nine learning trials first, performance estimates were fairly stable across the three final
trials, that is, trials 10, 11, and 12. For instance, the prediction at trial 10 significantly
influenced the predictions at both trial 11 (standardized path coefficient=0.65, p<0.05) and
at trial 12 (standardized path coefficient=0.42, p<0.05). Moore et al. (2005) explained that
adult readers such as the undergraduate student participants in this study had gained much
experience and skill in reading comprehension tasks, so they might have based performance
estimates largely on self-perceptions of ability formed from past experiences. That is, a
heavy reliance on self-perceptions of ability as a basis of performance estimates may
explain the relatively stable estimates across reading trials.

Another recent study has provided direct evidence that self-perception of ability is a
major basis of performance predictions besides experiences with the current task (Zhao et
al. 2006). In Zhao et al. (2006), participants read several texts and after finishing reading
each text, they predicted their own comprehension performance and then took a
comprehension test. Finally, a self-report questionnaire was used that required participants
to describe how they made performance predictions. Participants’ responses were first
categorized and then frequency counts for each category were calculated. This descriptive
analysis confirmed that experiences with the current task such as topic familiarity, topic
interest, ease of processing, and ease of immediate recall influence predictions. The analysis
also revealed another type of prediction basis: self-perception of ability in terms of past
comprehension performance. A sample response in this category was, “I used prior
knowledge of how well I have done on tests for comprehension in the past where I have
read the information directly before the test, as well as what I could understand and recall to
myself from the texts right before taking the experiment test.” So, previous research shows
that experiences with the current task and self-perception of ability serve as bases of
comprehension test performance predictions.

Three further investigations of the bases of predictions

In the following section, we present three investigations we have conducted to further
examine the factors that influence readers’ comprehension test predictions. We primarily
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focused our attention on readers’ perceptions of the reading task and on the influence of
reading skill, as measured by a working memory task. If more is understood about the bases
of predictions, then future studies can examine more effectively the factors that increase
metacomprehension accuracy.

Study 1: Performance expectations according to text genre and test item type

In the first investigation, we examine how text genre and test item type may affect a
person’s expectations of comprehension performance out of the context of actual written
materials. This study demonstrates the potential variability of performance expectations
across different types of materials and test items. We asked research participants to consider
how well they expected to do on test items that cover a variety of text genres (e.g., narrative
versus expository texts) and test item types (e.g., multiple-choice versus essay test
questions). We expected that study participants would be more inclined to rate expository
text genres as more difficult because they are often structured in unfamiliar ways and
readers are less able to draw on background knowledge to process them in contrast to
narrative texts (Kintsch 1998; Wolfe 2005). As for test item types, it was assumed that
essay questions would require a deeper mental representation of text information than
would multiple choice questions and other items that involved an element of guessing and
would, thus, be rated as more difficult (Scouller 1998).

To reiterate, we assumed in this study that since the participants were making predictive
estimates completely out of the context of actual written materials that their pre-conceived
notions about their abilities to perform under these conditions would serve as a basis for
predictions. In other words, the one piece of information that readers focused onto make
predictions was the text genre or test item type.

Method Sixty-three college-aged participants from a large southeastern university were
recruited to take part in this study as part of a course requirement. Participants filled out a
survey in a group format. The survey questions asked participants to rate their expected
comprehension performance on a variety of text genres and on a variety of test item types.
Specifically, participants rated how well they would do in reading comprehension of narrative
texts (e.g., novels), expository texts (e.g., textbooks), and some specific types of expository
texts including information reports (e.g., newspaper articles), argument texts (e.g., editorial
pieces), and explanatory texts (e.g., instruction manuals). Participants then rated how well
they would do on various types of comprehension test items including multiple-choice, true/
false, matching, fill-in-the-blank, and essay. All ratings of performance were based on a
percentage scale of 5% to 100%, in increments of 5%.

Results The results showed a significant difference in rating levels among the text genres, F'
(4, 62)=3.38, p=0.01. Rating levels were in terms of expected percentage of correct
answers and ranged from a low of 10% to a high of 100%. An alpha level of 0.0125 was
used to determine significance after a Bonferroni correction for four follow-up analyses was
applied. Analyses showed the primary difference among pairs of genres was the difference
in rating levels between the narrative genre (M=84.80%, SE=1.12%) and the expository
genre (M=79.21%, SE=1.78%), t (62)=3.70, p=.001. Comparisons were also made in
terms of the rating levels between narrative text (M=84.80%, SE=1.12%) and each specific
type of expository text, including information reports (4/=81.39%, SE=1.73%), ¢t (62)=
2.24, p=0.028, argument texts (M=81.11%, SE=1.77%), t (62)=2.41, p=0.019, and
explanatory texts (M=80.87%, SE=2.09%), ¢ (62)=2.02, p=0.047. However, using the
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more conservative alpha level of 0.0125 as a criterion for significance would yield only a
significant difference between narrative and expository texts in general. Thus, overall,
participants expected their reading comprehension performance to be better on narrative
texts than on expository texts.

With regard to test item types, there also was a significant difference in rating levels among
them, F (4, 62)=5.57, p<0.001. Rating levels in terms of percentage correct with regard to
test types ranged from a low of 30% to a high of 100%. Follow-up #tests, using a significance
criterion of.01 for five comparisons based on the Bonferroni correction procedure, showed
that participants expected to perform better on matching items (44=90.00%, SE=0.93%) than
on the other test items, including multiple-choice items (M=86.35%, SE=1.20%), ¢ (62)=
3.58, p=0.001, essay items (M=84.92%, SE=1.91%), ¢ (62)=2.59, p=0.01, fill-in-the-blank
items (M=83.57%, SE=1.60%), t (62)=3.89, p<0.001, and true/false items (M=82.86%,
SE=1.33%), ¢ (62)=5.50, p<0.001. So, matching tests are perceived to be the easiest among
various types of comprehension tests. In addition, participants expected their comprehension
performance to be better on multiple-choice items (M=86.35%, SE=1.20%) than on true/false
items (M=82.86%, SE=1.33%), ¢ (62)=3.32, p=0.002.

Discussion The results of this study showed that students have preexisting expectations of
how well they would comprehend different text genres and how well they would perform
on different types of comprehension test items. Thus, prior to seeing an actual text or an
exam over the text, participants’ predictions of comprehension test performance were
already biased depending on the text genre or type of test items. And given that these
predictive estimates were made out of context of real text materials or test questions, it
seems likely that the participants in this study used past experiences of their ability to read
these text genres or take these test item types to make predictions. Although some of the
findings regarding attitudes towards test item types were counterintuitive, for example,
students were equally confident answering multiple-choice test items that capitalize on
chance/guessing as they were answering essay test items, the results of this investigation
certainly suggest that readers employed estimation points relevant to text genre and test
item type to make performance predictions that were based on their past experiences in
these contexts.

Study 2: Meta-analysis of performance predictions in the context of an actual reading task

To more specifically determine how individuals’ estimates for a particular type of test item,
namely, multiple-choice, compared to performance in the context of an actual reading task,
a meta-analysis was performed on three previously collected data sets. Multiple-choice test
questions were selected because this test item type is one of the most commonly used forms
of assessment in studies of metacomprehension and makes comparisons with established
findings more compatible (e.g., Weaver and Bryant 1995; Maki 1998; Maki et al. 2005).
This meta-analysis allowed a more focused study of reading test predictions in the context
of an actual reading task.

Results In three different studies (Linderholm et al. 2008; Linderholm and Zhao 2008;
Zhao et al. 2006), college-aged participants were asked to read expository texts and
estimate how many multiple-choice test questions they could accurately respond to (out of
10 questions) based on their perceived level of comprehension. A total of 297
undergraduate participants were included in the collapsed sample. The results showed that
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participants predicted that they would, on average, answer 6.71 (SE=0.08) questions
correctly. In addition, 69.40% of the entire sample estimated that they would answer
between 6 and 8 questions accurately. Thus, in terms of estimating multiple-choice test
performance over moderately difficult expository texts on various science topics, college
students seem to base their answers around an average of approximately 70% correct.
Related to this, the average test performance over the same texts across this large sample
was 7.32, or 73%, items answered correctly out of 10 (SE=0.12), suggesting that readers in
this sample slightly underestimated performance but were fairly accurate.

However, when analyzing the data according to how individuals scored on a working-
memory capacity test, a test of individual-differences that is related to reading
comprehension skill (e.g., Daneman and Carpenter 1980; Kaakinen et al. 2003), a different
pattern emerges. For low working-memory capacity readers, predictions averaged 6.73 out
of 10 (SE=0.13) but test performance averaged 6.88 (SE=0.15). For high working-memory
capacity readers, predictions averaged 6.76 (SE=0.14) but test performance averaged 7.80
(SE=0.18). So, low working-memory capacity readers were fairly accurate in their test
performance predictions whereas high working-memory capacity readers were under-
confident and, therefore, less accurate.

Discussion Comparing results from the first and second investigations, we conclude that
readers’ final estimates depend on the degree of ambiguity present in the estimation task.
In the first investigation there was more ambiguity in the estimation task than in the
second investigation because actual texts were not present for participants to base their
estimations on. In this investigation, the majority (70%) of the participants predicted that
they would be 60-80% accurate in answering multiple-choice questions after reading
actual expository texts. In the first investigation we described, the majority (62%) of the
sample thought they would answer multiple-choice test questions accurately 90-95% of
the time but made their predictions out of the context of actual reading materials. It is
clear that readers’ estimation points are influenced when in context, which is not
surprising. The difference between the estimates in the first investigation versus the second
investigation is a clear reflection that readers adjusted their estimates to reflect their
comprehension of real text materials.

Regarding individual differences, what is so notable is the similarity of predictions
between two groups, low and high working-memory capacity readers, that differ so greatly
in a wide variety of language skills important for reading (see Just and Carpenter 1992, for
a review). This finding suggests that college students in this sample have a common
estimation point that is perhaps biased toward “average” performance, which translates to a
grade of “C” or 70% at the college level. In this case, estimations were biased towards a
common college experience rather than an individual’s self-perception of ability. A second
possible explanation is that high working-memory capacity readers have a skewed
misperception of their ability, which leads them to underestimate their actual performance
to the level of low working-memory capacity readers’ estimates. The second explanation
corresponds with findings in other domains that more-skilled individuals tend to
underestimate performance perhaps because they have an unrealistic view of others’
(comparable) performance levels (see Dunning et al. 2003). These results highlight that
how accurately one predicts reading comprehension performance is directly tied to how
adequately one adjusts estimations away from perceived averages. And we found that there
are individual differences that may be driving the extent to which readers engage in the
adjustment process when making performance estimates. What specific factors may have
influenced readers’ adjustments is explored further in the next investigation.
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Study 3: Self-reports of bases of performance predictions

In this final investigation, readers were asked to read the same two expository texts as were
used in the meta-analysis and then to judge their level of learning of the texts and predict
test performance. Then readers were asked to report how they went about judging their
level of learning and predicting test performance. We conducted this study to obtain self-
report measures of ow readers go about making predictions and to determine the relative
frequency of factors that may be used in the prediction process.

Method Thirty-four college-aged participants from a large southeastern university took part
in this study as part of a course requirement. The instructions explained that the tasks the
participants would complete would be similar to learning material for an upcoming test in
one of their classes. While reading the two expository texts, participants were asked to keep
in mind that they would be asked to judge how well they comprehended the texts. After
reading was complete, participants were asked to describe how they went about judging
their performance in two separate tasks.

Task one was designed to elicit responses about how participants made their judgments
of learning for each text. The instructions for task one were:

Now that you have read two texts and judged your level of learning of the texts, please
describe in the space below how you made your judgments of learning for each text.
That is, how did you go about deciding how well you learned from the texts? Please
be as specific as possible when describing how you went about making your
judgments.

Task two asked participants to assign grades to their anticipated performance on a test of
each text. The instructions for task two were:

Now that you have described how you went about judging your learning of the texts
you read, please estimate for each of the texts what grade you believe you might
receive on a test over each text (e.g., A, B, C, D, E). Indicate the estimated grade in
the space below. Now, how did you go about estimating your grade? Be as specific as
possible when describing how you went about estimating your test grades.

Participants’ responses from both task one and task two were placed into six categories
that were based on a review of the literature in terms of what factors form the bases of
predictions (e.g., Glenberg et al. 1987; Moore et al. 2005; Rawson and Dunlosky 2002;
Zhao et al. 2006). The categories were: initial exposure, enduring sense of ability, topic
knowledge, topic interest, text difficulty, and type/ difficulty of the test. Responses were
placed in the initial exposure category when the participant mentioned their initial
encounter with the task as the basis of their estimates. Some responses came in the form of
comparisons between the first text they encountered and the second text. An example is:
“Since I feel like I didn’t learn as much information from text 2 as I did from text 1, I
guessed that I would receive a lower grade of ‘C’.” The enduring sense of ability category
was used when the participant mentioned how well they usually do on reading
comprehension tests or their usual level of understanding. An example is: “I am very
good at reading comprehension as I have been taking standardized tests for 7 years and
reading {comprehension} tests for 12 years.” The topic knowledge category was used when
the participant mentioned taking a class on the subject or mentioned some general
knowledge about the subject. An example is: “I went about calculating my grade due to
which one I know more about and which one corresponds to what I have heard in class
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more about. My major is biology, so the decline of songbirds I have learned multiple
reasons for...” The topic interest category was used when a participant expressed interest in
the topic of the text. An example is: “I was not interested in the information about the
moon, so I did not comprehend the information. It was not processed in my brain. On the
other hand, I did enjoy the songbirds information somewhat, so I would get a B on an
exam.” Responses were placed in the text difficulty category when the participant
mentioned that the text was difficult to understand and/or challenging in some way. An
example is: “The moon theories reading was more difficult to learn because it felt more
theory by theory and had less of tying ideas together by reasoning in the flow of the
reading...” Finally, the type/difficulty of the test category was used when the subject
mentioned that their estimates were based on what type of test they may receive. An
example is: “I think that I would get a B on text 1 if it was multiple choice and an A on text
2 if it was multiple choice....However, if the test was fill-in-the-blank or essay, I think I
would do at least one or two letter grades worse on each test.”

Two raters separately categorized participants’ responses into each of the categories that
applied. Cohen’s kappa was used to determine the level of agreement. For task one, kappa
was.78 (SE=0.05) and for task two, kappa was 0.69 (SE=0.06). The kappa statistics for
both tasks are typically categorized as substantial agreement between raters. Disagreements
were resolved through discussion.

Results Participants’ responses to how they went about making predictions of their levels
of comprehension were coded separately for task one and task two. For task one, the results
showed that the most prevalent category was topic interest, with 53% of participants
responding that this factor influenced their comprehension judgments. Initial exposure to
the task was the next most prevalent category with 50% of participants responding that this
was a factor in their judgments. Text difficulty was mentioned by 35% of participants and
topic knowledge was mentioned by 29% of participants. Lastly, 2.9% of participants
mentioned type or difficulty of the test and no participants’ responses were coded for
enduring sense of ability.  For task two, initial exposure to the task was the most prevalent
category with 41% of participants’ responses coded for initial exposure. Topic knowledge
and topic interest were the next most prevalent categories consisting of 35% and 32% of
participants’ responses, respectively. Eighteen percent of participants mentioned text
difficulty and 15% mentioned type or difficulty of the test. Finally, 6% of participants
were coded for enduring sense of ability.

Analyses using t-tests were then performed on grades participants predicted they would
receive if tested on each text. Grades were converted to percentages for analyses. An A was
converted to the typically used college standard of 90%, a B was converted to 80%, a C
was converted to 70%, and a D was converted to 60%. If participants assigned themselves a
“+” or a combination grade (e.g., A/B), then 5% was added to the lowest assigned grade
percentage.

The order of the texts, which was counterbalanced, in one case influenced the grade
participants gave themselves on the second text. When “Origins of the Moon” was the first
text in the packet of materials given to participants, readers estimated 85% performance (B),
t (16)=—6.88, p<0.001. When the “Songbirds” text was first in the packet, readers
estimated 78% (C+) performance on the “Origins of the Moon”. The same effect did not
hold for the performance predictions on the “Songbirds” text, <1.

Discussion Across tasks, participants consistently indicated that initial exposure to the task
influenced how they went about deciding how well they would perform on a
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comprehension test. Related to this point, we also found that readers’ predictions of
comprehension grades were biased, at least in one instance, by which text they initially
received. Specifically, readers’ performance predictions (e.g., how they graded themselves)
were generally lower for both texts when receiving the perceived harder text about songbirds
first. Thus, readers appear to be biased by their initial sense of the layout of the task.

Text difficulty, topic knowledge, and topic interest, as reflected by familiarity and
structural aspects of the text, were also factors readers used to make estimates. This fits well
with other research regarding factors that influence performance predictions (Glenberg et al.
1987; Metcalfe et al. 1993; Rawson and Dunlosky 2002).

Interestingly, self-perception of enduring ability was not mentioned explicitly by
participants as a source of predictions as often as we expected. One potential explanation,
although speculative, is that participants’ use of past performance is an automatic process
that would not be indicated in a methodology like self-reports where participants only
report conscious, and less automatic, thoughts (see Ericsson and Simon 1993, for a review
on verbal protocol methodology). An alternative explanation is that college students are,
generally speaking, considered higher than average learners and they may come to see
themselves in that way. Thus, their perceived level of ability would be expected to be ‘high’
and may not influence judgments. Given the existence of data suggesting otherwise (e.g.,
Moore et al. 2005), we prefer the former explanation.

Between task one and task two some of the factors became more or less important to
readers when estimating performance. Interest in the topic at hand was relatively more
important for the first task than the second task but text and test difficulty were more
important for making estimates for the second task than for the first task. Although this
study is exploratory in terms of what readers may use to make estimates we speculate that
by the second task, the more practical matters concerning test performance and grades
become most prevalent on the minds of readers and factors such as interest therefore
become less relevant because they are less crucial for test performance and grades.

A model of predictive estimates based on anchoring and adjustment

Based on our review of the literature and on the investigations described above, we propose
that the processes underlying readers’ predictions may be thought of in terms of an
anchoring and adjustment heuristic. But prior to making our argument regarding how our
results can be described in this way, we will define the appropriate terms and outline
relevant literature.

According to Tversky and Kahneman (1974), when individuals are asked to make
decisions under conditions of uncertainty (e.g., How many questions do you think you
could answer correctly on a future test?) they do not employ probability algorithms. Rather,
individuals make use of simple cognitive rules of thumb; they use existing information as a
starting point, that is, an anchor, and then adjust until a plausible result is obtained. In the
decision-making literature this is typically studied by first asking an individual to provide
an estimate to a question that involves a quantity or the probability of an event occurring.
The question is presented in such a way that biases the estimate because individuals often
overly focus on one piece of information, such as initial numbers, as an anchor point. For
instance, when solving the math equation “8x7x6x5x4x3x2x1”  students typically
guess 2,250 is the answer. In contrast when solving the same math problem in reverse order,
“Ix2x3x4x5x6x7x8”, students typically guess 512 is the answer (Tversky and
Kahneman 1974). The answer to both questions is obviously the same and is 40,320.
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The important point is that the way that the problem is presented (e.g., larger numbers first)
biases students’ estimates of the mathematical solution. The initial numbers influence the
anchor point and the students adjust inadequately to reach their final estimate. We propose
that a similar process of anchoring and adjustment occurs when readers attempt to estimate
comprehension test performance.

Anchoring and adjustment processes have been used successfully to describe
performance predictions involving other language-related tasks (e.g., Scheck et al. 2004;
Scheck and Nelson 2005). For example, a recent judgment-of-learning (JOL) study has
demonstrated that some combination of anchoring and monitoring affects the magnitude of
immediate JOLs (Scheck et al. 2004). In JOL research, researchers study how accurately
individuals can judge their learning of word pairs. Scheck et al. (2004) varied the difficulty
of the to-be-learned items and then compared the resulting changes in the magnitude of
JOLs and those in the level of recall by comparing the slopes of the lines of best fit. The
results indicated that an immediate JOL is both influenced by an anchor point and by on-
line monitoring of the item difficulty. In other words, in making immediate JOLs,
participants used an anchor point and also adjusted away from the anchor based on their
monitoring of item difficulty. Although judging learning of word pairs differs from
predicting reading comprehension test performance, this study offers some initial empirical
support for our proposal that the anchoring and adjustment mechanism underlies the
process of accurately predicting performance in a more complex language task such as
reading.

Our proposal is that readers’ biased anchoring and adjustment heuristics cause their
predictions of actual reading comprehension performance to be inaccurate. Individuals
likely use several pieces of information as part of an anchoring and adjustment process:
attitudes about test type, knowledge of previous performance, topic interest, domain
knowledge, or some combination of these sources of information. This conceptual marriage
fits well with reading research that reports generally low metacomprehension accuracy rates
(Maki 1998). In the decision-making literature, adjustment effects are difficult to obtain as
they require effortful processing, and the causes of insufficient adjustment are beginning to
be explored (Epley and Gilovich 2005, 2006). In the reading literature, it is yet unexplored
how anchoring and adjustment is used by readers to predict their own performance. We
hypothesize that readers employ anchor points and that there are several factors that may
influence the degree to which adjustment occurs. We propose that, based on our three
investigations reported here, readers typically anchor their predictions based on perceived
ability and/or their initial exposure to the task, but insufficiently adjust away from that
anchor as a function of text difficulty, topic knowledge and/or interest in the topic.

Recently, Zhao and Linderholm (2008) proposed that the anchoring and adjustment
heuristic (Tversky and Kahneman 1974) might be used to describe how experiences with
the current task and self-perception of ability work together in influencing performance
predictions. According to Tversky and Kahneman’s (1974) anchoring and adjustment
heuristic, when making judgments under uncertainty people start with an anchor value and
then adjust away from it to reach a plausible final estimate. The final estimate is biased
toward the anchor value because adjustments tend to be insufficient (also see Epley and
Gilovich 2001). Zhao and Linderholm (2008) argued that in metacomprehension research,
readers usually are uncertain about the content and difficulty of the comprehension test. So,
they may make performance predictions by first anchoring on self-perceived ability level
and then adjust away from the anchor to account for experiences with the current task. Due
to insufficient adjustments, the final prediction values are biased toward the perceived
ability level. This explains the reviewed evidence that performance predictions are
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influenced by both experiences with the current task (e.g., Morris 1990; Rawson and
Dunlosky 2002) and self-perceptions of ability (e.g., Moore et al. 2005; Zhao et al. 2006)
but may be affected by the latter to a greater extent (Moore et al. 2005).

In addition to the prior literature, there is evidence from the three studies reported here
that support our claims. With regard to anchoring, we have several pieces of evidence to
support our proposal that anchors are influenced by perceived ability or initial task
exposure. First, readers’ estimates have been shown to be inflexible and relatively stable
over several trials (Moore et al. 2005). This suggests that anchoring is at work and that
readers use some sense of their ability, likely based on past performance, to anchor their
estimates. Second, we have evidence from the text genre and test item type survey that the
initial sense of the task can bias anchor points. Even prior to seeing actual reading
materials, readers have preexisting expectations of comprehension performance on various
text genres and test types. Third, in the final investigation we reported, we found that
readers explicitly self-reported that their impression of the first text they read influenced
later predictions. We also found that which text came first in the random ordering of the text
presentation determined participants’ own predictions of performance on the second text.
Thus, the first encounter that readers had with the texts influenced their anchoring processes
and, finally, influenced their predictions for later texts.

We also argue that several factors influence the adjustment process, which is typically
thought to be insufficient. First, readers have been shown to base estimates on how well
they know the topic described in the text but may actually be overly confident (Glenberg et
al. 1987). Second, we found that compared to the out-of-context survey estimates of readers
(our first study), readers in the meta-analysis (our second study) showed evidence of
adjustment once they were able to evaluate actual texts themselves, which likely reflected
their interests in and knowledge of the topics at hand. Third, we also have self-reports from
readers (our third study) that topic knowledge and interest in the text’s topic influenced
their judgments of comprehension on the same texts used in the meta-analysis (our second
study). Thus, readers may initially anchor their performance predictions around preexisting
information such as enduring sense of ability or initial sense of task such as text genre, and
then adjust their estimations based on immediate experiences from reading particular texts
perhaps based on topic familiarity.

Other theories certainly exist to explain metacognitive estimates. Two such theories are
transfer appropriate monitoring (TAM) and the accessibility hypothesis (see Dunlosky et al.
2005). TAM proposes that accuracy will increase if the processes and information
participants access during their estimations match the processes and information
participants retrieve at test (e.g., term-specific estimates paired with term-specific measures
of comprehension). The accessibility hypothesis purports that readers make estimates based
on the quantity of information immediately available in working memory. This hypothesis
emphasizes that making predictions is an inferential process and will only be as accurate as
what text information is immediately accessible to participants. Whereas TAM has had
some success in explaining inaccurate estimates of performance, it cannot completely
explain the information readers use to make more top-down, global estimates of
performance (see Dunlosky et al. 2005). And the accessibility hypothesis is similar to the
notion of “ease of recall” as described previously (e.g., Morris 1990) and has been
demonstrated to not be an entirely accurate cue for metacomprehension. We also suggest
that the accessibility hypothesis only represents the bottom-up processes that readers use to
make estimates, which is similar to our criticism of TAM. Our proposed framework
utilizing anchoring and adjustment allows for both top-down (e.g., self-perceptions of
ability) and bottom-up processes (e.g., ease of recall) to account for how readers make
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predictions so it is a more complete model than the other two theories (see Dunning et al.
2003). In addition, our model is more in line with current theories of the psychology of
reading that describe reading as an interactive process involving both top-down and bottom-
up processes (e.g., Kintsch 1998; van den Broek et al. 1999). However, it should be noted
that we have not directly tested our model against other theories of metacomprehension
and, as such, our proposal that reading comprehension test prediction is a process of
anchoring and adjustment is perhaps best used to address specific issues in future research.

Future research

Although the investigations we have presented here are not conclusive, they are suggestive
of the notion that readers engage in an anchoring and adjustment type of process when
predicting comprehension test performance. If how predictions are made is better
understood, educators would have a better chance of training readers to make more
accurate estimates and more accurate assessments of their comprehension flaws. As such,
we have a proposed agenda for future research topics that is embedded within a framework
of the anchoring and adjustment heuristic.

First, it is important to determine what is convincing evidence that anchoring and
adjustment is taking place in the context of metacomprehension and to attempt to separate
the two processes. That is, quantifying how much or whether adjustment away from a
particular anchor value is occurring is a crucial endeavor in this area of study. One measure
may be to experimentally manipulate anchor points, as has been traditionally done in the
decision-making literature, and to then measure the amount of time it takes readers to reach
their final estimates. In this example, the amount of time to make the final decision would
be indicative of how much effort went in to the adjustment process.

Second, along the lines of the first research topic, it would be important to know how the
factors described previously (e.g., prior topic knowledge, interest) influence the degree to
which readers adjust away from or toward either an experimenter-generated or a self-
generated anchor point. Using Epley and Gilovich’s work (2001, 2004, 2005) as a guide,
we would recommend adopting the distinction between types of anchors: self-generated
(e.g., students based their judgment upon some enduring feeling of ability or how much
they like a text topic) and experimenter-provided (e.g., the suggestion of how well most
readers typically do on a test prior to the individual making estimates). Although, according
to Epley and Gilovich (2004), we might only expect adjustment to occur when anchors are
self-generated. Nonetheless, we would recommend researchers first use a more controlled
study of anchors by producing an anchor point themselves to precisely measure the
influence of the aforementioned factors on the adjustment process.

Third, it has been argued that how sufficiently individuals adjust way from the anchor,
and are hence less biased in estimations, depends on the degree of cognitive effort put forth
(e.g., Epley and Gilovich 2005). Thus, if there are constraints on the degree of effort one
can put in to making accurate predictions, perhaps due to limitations in cognitive resources,
one would anticipate that estimates would be closer to anchor points. For example, readers
with low working-memory capacities may be less likely to adjust away from the anchor
than readers with high working-memory capacities, which would be interesting to confirm
given that working-memory capacity is related to reading skill (e.g., Daneman and
Carpenter 1980; Just and Carpenter 1992; Linderholm 2002). Manipulations of cognitive
load or strains on cognitive resources would test this hypothesis and explain why readers do
not adjust sufficiently.
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To conclude, we propose that the study of readers’ predictions of actual comprehension
test performance should be framed as a process of anchoring and adjustment (Tversky and
Kahneman 1974). By carefully examining which factors serve as anchors and, perhaps
more importantly, which factors inspire readers to adjust away from the biased anchor point
will lead to a more complete understanding of how readers may accurately predict
performance.
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