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Abstract
Extensive research has been conducted to understand how accurately students
monitor their studying and performance via metacognitive judgments. Moreover,
the bases of students’ metacognitive judgments are of interest. While previous
results are quite consistent regarding the importance of performance for the accuracy
of metacognitive judgments, results regarding motivational and personality variables
are rather heterogeneous. This paper reports on two studies that simultaneously
examined the predictive power of several performance, motivational, and personality
variables on metacognitive judgments. The studies investigated a set of judgments
(local and global postdictions in Study 1 and global pre- and postdictions in Study
2) and accuracy scores (bias, sensitivity, and specificity) in two different settings.
Individual differences in judgments and judgment accuracy were studied via hierar-
chical regression analyses. Study 1 with N = 245 undergraduate students identified
performance and domain-specific self-concept as relevant predictors for judgments
after test taking. This was consistently found for local and global judgments. Study
2 with N = 138 undergraduate students hence focused on domain-specific self-con-
cept and extended results to predictions. Study 2 replicated results for global
postdictions but not predictions. Specifically, before task processing, students’
judgments relied mostly on domain-specific self-concept but not on test performance
itself. The studies indicate that different judgments and measures of judgment
accuracy are needed to obtain comprehensive insights into individual differences
in metacognitive monitoring.
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In a perfect (self-regulated learning) world, learners consistently monitor their progress and
adapt their learning activities according to the results of these monitoring judgments (Nelson
and Narens 1990). Based on their metacognitive monitoring judgments, students are supposed
to initiate regulation processes. Therefore, monitoring activities should affect students’ future
effort and learning behavior and should consequently lead to higher performance (Winne and
Hadwin 1998). However, this interplay of monitoring and regulation works smoothly only if
monitoring judgments are accurate. Indeed, students are predominantly inaccurate judges of
their individual performance and tend to overestimate their test performance (e.g., Händel and
Dresel 2018; Kruger and Dunning 1999). Hence, the question arises as to why students
provide biased judgments or, in other words, what the bases of students’ (inaccurate) judg-
ments are. The current two studies used an individual differences approach to understand why
some students are able to accurately judge their performance and others are not. Based on
theoretical and empirical grounds, we simultaneously studied performance, motivation, and
personality as possible predictors for metacognitive judgments.

Theoretical background

Metacognitive judgments are inferential in nature (Perfect and Schwartz 2002). These infer-
ences are based on cues people have access to when judging performance. The cue-utilization
approach by Koriat (1997) provides a theoretical model suitable to understand different causes
for metacognitive judgments and their accuracy. According to this approach, the accuracy of
judgments depends on the availability of specific cues. The cues students use to generate their
judgments can be based on previously gathered information—information-based (or theory-
based) cues. In this case, students might base their judgments on preconceived notions about
competence, for example, due to their self-concept beliefs, prior success in the respective
domain, or time and effort for studying. In addition, students might base their judgments on
their concrete experiences during task processing, like experienced retrieval fluency or detec-
tion of potential difficulties with the tasks—experience-based cues (Koriat et al. 2008).

Metacognitive judgments

To understand how these two types of cues affect judgment accuracy, one needs to distinguish
between different types of judgments (for an overview, see Nelson and Narens 1990; Schraw
2009). First, judgments of test performance can differ according to their grain size; that is, they
can be made on a local or global level. While global judgments are assessed at the test level,
local judgments refer to each single task. In addition, judgments are distinguished according to
the point in time at which they occur: Predictions are made before test taking and postdictions
are made after test taking. Research on metacognitive judgments offers a wide variety of
accuracy scores for local as well as global judgments. The scores can be distinguished into
absolute accuracy (synonymous to calibration) and relative accuracy scores (synonymous to
discrimination; Bol and Hacker 2012). Absolute accuracy scores measure the overall precision
of judgments compared to performance, while relative accuracy scores measure the relation-
ship of judgments and performance scores. Global judgments allow calculating their over- or
underconfidence (bias score). Assessing local judgments in a dichotomous rather than a
continuous way furthermore offers the opportunity to analyze their accuracy via several
relative accuracy scores (Rutherford 2017; Schraw et al. 2013). Overall, it is suggested to
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measure accuracy by more than only one score. Schraw et al. (2013) favor sensitivity and
specificity as these two scores consider items to be answered either correctly or incorrectly. In
our studies, we calculated them in addition to the bias score.

Earlier work distinguishing between information-based and experience-based cues usually
referred to local judgments (Koriat et al. 2008). Local judgments can be based on information
gathered before task completion (information-based cues like perceptions of one’s own exam
preparation) as well as on experiences during task processing (e.g., experienced task difficul-
ty). Both experience- and information-based cues can display relevant sources for performance
judgments but, of course, might differ in their validity. Compared to global judgments, local
judgments can more easily be based on experience-based (task-specific) cues because students
directly experience retrieval fluency or potential difficulties with the tasks. Global judgments
might be driven by cues such as domain-familiarity or self-concept (information-based cues)
because task-specific cues are not available or would need to be averaged across all test items
(Dunlosky and Lipko 2007; Gigerenzer et al. 1991). However, considering global judgments,
judgments made before or after test taking need to be distinguished. Postdictions can be based
on both information- and experienced-based cues. For example, a student might have
information about his or her previous performance in the domain (information-based cue)
and might have experienced fast or slow retrieval (experience-based cue; Koriat et al.
2008; Thiede et al. 2010). When making predictions, students have not had any prior
experiences with the concrete task. Hence, information-based cues like self-concept are
of higher relevance for predictions. Higher accuracy of postdictions in contrast to
predictions, which were usually found in the literature, might be explained via access
to more relevant cues (Pierce and Smith 2001).

Individual differences in metacognitive judgments

In addition to experienced-based cues generated during task completion, several individual
factors might provide information based-cues related to the monitoring of personal under-
standing or performance. That is, on the one hand, students might make use of their
experiences during testing to make their judgments. Retrieval fluency or application of prior
knowledge for task processing might, for example, serve as relevant experiences (Dinsmore
and Parkinson 2013; Händel and Dresel 2018). On the other hand, motivational and person-
ality variables may facilitate the use of information-based cues like perceptions about prior
success or personal exam preparation. Currently, motivational and personality variables, such
as self-concept, the Big Five personality factors, or narcissism, are in the focus of research on
individual differences (Buratti et al. 2013; Kröner and Biermann 2007; Kruger and Dunning
1999; Pallier et al. 2002; Schaefer et al. 2004). It is assumed that learner characteristics like
optimism or narcissism lead to general tendencies to (over-)estimate personal performance (de
Bruin et al. 2017). Hence, individuals with positive feelings and expectancies are supposed to
judge their achievements more favorable. Students’ judgments might also be driven by
motivational or judgment tendencies, which might result in stable judgments over time, as
indicated by previous research (e.g., Hacker et al. 2000). In a study by Foster et al. (2017),
students remained overconfident in their global judgments even after multiple exam predic-
tions. However, training studies focusing on local judgments indicate that students enhanced
their judgment accuracy after being informed about their importance or after receiving
feedback on their accuracy (Händel et al. 2019; Roelle et al. 2017). These differences in the
stability of local and global judgments over time point to differences in cues that are available
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and used when providing performance judgments. Hence, global judgments might relate more
strongly to (rather stable) information-based cues while local judgments might be more easily
based on experiences with the concrete task (i.e. experience-based cues). In the following, we
discuss potential factors influencing (the accuracy of) metacognitive judgments. We provide
respective empirical results that influenced our assumptions regarding which factors should
contribute to which type of judgments or judgment accuracy.

Individual test performance Probably the most prominent influencing factor on
metacognitive judgments is individual test performance. In general, test performance positive-
ly correlates with judgments (higher performance relates to higher judgments) and negatively
correlates with overconfidence (the higher the performance the lower the overestimation). This
pattern of results is called the unskilled and unaware effect, and it has appeared across several
(classroom) studies for different domains and types of judgments (Bol and Hacker 2001;
Kruger and Dunning 1999; Nietfeld et al. 2005). It is supposed that differences in performance
influence the use of available (experience-based) cues in order to realize individual strengths
and weaknesses (Kornell and Hausman 2017; Kruger and Dunning 1999).

Usually, studies on the unskilled and unaware effect split students into performance
quartiles. This revealed significant and strong differences in judgments between quartiles
(e.g., Händel and Fritzsche 2016; Miller and Geraci 2011b). This prevailing procedure,
however, possibly inherits artifacts, for example because high performing students—by
definition—cannot overestimate their performance as much as low performing students, and
vice versa (better-than-average heuristic; Krueger and Mueller 2002). Correlational or regres-
sion approaches offer the advantage to consider performance as a continuous variable and
avoid composing artificial performance groups; see, for example, the study by Serra and
DeMarree (2016). In this study, individual test performance significantly predicted the global
postdictions of final course exams with small to moderate beta-weights. Similarly, Händel and
Fritzsche (2015) reported significant and positive correlations between test performance and
judgment accuracy. When students provide local judgments, performance should have a higher
impact than for global judgments because students then judge the individual performance of
tasks just processed beforehand. In line with this, test performance as an experience-based cue
should be relevant for judgments made after but not before testing. In addition to current test
performance, students seem to base their judgments on their prior knowledge, as studies with
open responses have indicated (Dinsmore and Parkinson 2013; Händel and Dresel 2018). In
line with effects of current test performance, higher prior performance (suggesting a more
elaborate knowledge base) should lead to higher and more accurate judgments.

Gender Although not the primary focus of previous studies, some of them controlled for
gender effects on judgment accuracy when investigating individual differences in
metacognitive judgments. For example, in studies with general knowledge questions or
questions implemented in a college course, female students provided lower and less
overestimated confidence scores than male students (de Bruin et al. 2017; Buratti et al.
2013). However, overall, findings seem mixed (cf. Jonsson and Allwood 2003). In addition,
gender differences might be domain-specific and relate to gender differences in self-efficacy or
self-concept as information-based cues (Jansen et al. 2014; Pallier 2003; Retelsdorf et al.
2015). For example, in mathematics as a stereotypical male-dominated domain, male students
scored higher in self-efficacy, self-concept, and local as well as global judgments (Morony
et al. 2013). One current study focused on gender differences in local and global judgments
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and their accuracy regarding spatial ability tasks. It resulted that female student scored lower
on each measure but were not less accurate than male students (Ariel et al. 2018). The authors
discussed that male and female students possibly not only use different strategies to solve the
spatial tasks but also different cues to judge their performance.

The big five personality factors According to the five factor model, the five personality
factors are (1) openness, (2) conscientiousness, (3) extraversion, (4) agreeableness, and (5)
neuroticism (McCrae and Costa 1999). Theoretically, some relationships between Big Five
factors and judgments can be assumed. Namely, neuroticism is associated with negative
feelings and described by adjectives like worrying (McCrae and Costa 1987; Williams
1992). Neuroticism might be associated with lower expectations about personal success and
thereby with lower judgments. In contrast, extraversion, conscientiousness, and agreeableness
having positive correlations with optimism (Sharpe et al. 2011) are supposed to lead to higher
judgments. While extraverted people are assumed to be overconfident in the consequence of
their, on average, more positive self-esteem, conscientious or agreeable people might be
concerned about projecting a false sense of confidence and thereby not necessarily be
overconfident (Agler et al. 2019).

Empirical evidence provides support for positive relations of monitoring judgments on the
one hand (mainly local judgments) and extraversion (Buratti et al. 2013; Schaefer et al. 2004),
conscientiousness (Schaefer et al. 2004), and openness on the other hand (Agler et al. 2019;
Dahl et al. 2010; Schaefer et al. 2004). Negative relations were found for neuroticism (Burns
et al. 2016; Dahl et al. 2010). In detail, in a sample of undergraduate students, significant but
small correlations of extraversion, conscientiousness, and openness with confidence and/or
bias occurred (Schaefer et al. 2004). That is, students with higher values in extraversion,
conscientiousness, and openness provided higher and more overconfident local judgments.
Another study with local judgments regarding general knowledge questions used hierarchical
regressions to investigate the influence of the Big Five (Buratti et al. 2013). Controlling for
age, gender and performance, two of the Big Five scales, namely openness and a combined
scale with items about extraversion and narcissism, led to higher judgments. Again, the effects
were quite small. In contrast, in a study with local judgments regarding intelligence tests, only
neuroticism, and mostly for younger adults, was a significant and negative predictor for
judgment level (Burns et al. 2016). Finally, a study with older adults found significant but
weak influences of neuroticism (negatively related) and openness (positively related) on local
judgments regarding general knowledge questions (Dahl et al. 2010). Overall, only some (but
not consistently the same) of the Big Five scales were found to have effects on judgments. The
reported effects were of a similar small effect size. However, a shortcoming of previous studies
is that they investigated a subset of person characteristics and mostly did not control for other
variables known to be relevant predictors for metacognitive judgment accuracy. Ideally, a
comprehensive set of possible (cognitive, personal, and motivational) predictors is investigated
simultaneously to reveal the bases of metacognitive judgments and their accuracy.

Narcissism Narcissism is characterized by an inflated sense of self and feelings of superiority
(Küfner et al. 2015; Paulhus and Williams 2002). These feelings might promote the consid-
eration of cues that lead to overestimation, as indicated in studies with managers and stock
market investors (John and Robins 1994). A couple of studies investigated whether narcissism
influences metacognitive judgments in academic contexts (e.g., Farwell and Wohlwend-Lloyd
1998). In two series of studies with local judgments, it was shown that narcissism moderately

55Individual differences in local and global metacognitive judgments



predicted overconfidence on general knowledge questions (Campbell et al. 2004; Macenczak
et al. 2016). A study that was implemented in a college course, however, found that narcissism
contributed only to overconfidence of exam score predictions but not of task-specific judg-
ments (de Bruin et al. 2017), which might be due to a larger influence of experience-based cues
when making local judgments.

Optimism Optimism is a trait factor that describes individuals’ positive expectancies
about their future (Carver et al. 2010). These general expectancies might transfer to
judgments of test performance. Hence, more optimistic people are assumed to provide
higher judgments about their personal performance. However, their judgments do not
necessarily need to be more accurate: When people are overoptimistic, they may provide
overconfident judgments. So far, only one study has investigated optimism in an educa-
tional setting as a predictor for judgments but did not find significant relationships,
neither for global nor for local judgment accuracy (de Bruin et al. 2017).

Self-concept and self-efficacy Self-concept refers to a cognitive representation of one’s own
abilities. It is described as a multifaceted construct (Marsh 1986, 1990; Marsh and Shavelson
1985). General self-concept is divided into non-academic and academic self-concept. An
individual might hold different self-concepts for different domains. For example, a student
might hold a positive self-concept in English language but a lower mathematical self-concept.
Self-efficacy refers to expectations about successful task completion or achievement of goals.
These beliefs are based on self-evaluations of one’s skills (Bandura 1982). Self-efficacy is
competence-based, prospective, and action-related (Luszczynska et al. 2005) and can be task-
specific or general. Self-concept and self-efficacy both inherit a self-evaluation, and thus are
interrelated in many respects; for differences between self-concept and self-efficacy, see
Pajares and Miller (1994).

Higher scores in self-concept or self-efficacy should be correlated with higher
metacognitive judgments as all three constructs are based on judgments of personal compe-
tence (Ackerman et al. 2002; Lösch et al. 2017; Stankov et al. 2012). There is some empirical
evidence on the relevance of self-concept for judgments. However, as with many other
potential variables, self-concept was studied without controlling for other potential variables
(e.g. Efklides and Tsiora 2002; Jiang and Kleitman 2015). The study by Kröner and Biermann
(2007) postulated and empirically proved a model of response confidence considering com-
petence, self-concept, and judgments. In their study, undergraduate students provided local
judgments regarding several performance tests and filled in a questionnaire regarding academ-
ic self-concept. Structural equation modeling indicated that a considerable amount of variance
in the confidence factor was explained by the self-concept factor that was over and above the
influence of test performance. In a study with fourth graders, correlations of a medium size
were found between local confidence judgments in a spelling test and domain-specific self-
concept (Fritzsche et al. 2012). Similarly, in another study with fourth graders, medium
and positive correlations were found for reading self-concept and confidence ratings in a
reading comprehension test (Kasperski and Katzir 2013). Finally, domain-specific self-
concept and self-efficacy were significantly and moderately to strongly related with local
confidence ratings in the domain of mathematics, as indicated by a study with adoles-
cents of different countries (Morony et al. 2013). In sum, results indicate that self-
concept, which represents information about prior success, may be a relevant predictor
for all types of metacognitive judgments.
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To overcome the limitations of previous studies, the current work simultaneously
considers performance, personality, and motivational variables to clarify which of these
variables are relevant when students provide local and global judgments. We conducted
two studies to investigate which variables are related to judgments. We differentiated
between local and global judgments, pre- and postdictions, and the accuracy measures
bias, sensitivity, and specificity.

Research questions and hypotheses

We aimed to investigate which factors significantly contribute to pre- and postdicted
local and global judgments and their respective accuracy scores. In general, we assumed
that cognitive, motivational, and personality characteristics contribute to the level of the
judgment and its accuracy.

H1: Judgments and judgment accuracy are related to performance, motivation, and
personality.

Considering the effect sizes of previous studies, we assumed actual performance to be a strong
predictor. Conceptually, confidence judgments should be strongly related to other types of self-
assessments like self-concept or self-efficacy. Hence, we expected that above and beyond
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Aims of the current studies

So far, a fair amount of studies have investigated individual differences in
metacognitive judgments. Different performance, personality, and motivational factors
have been studied to understand how students generate metacognitive judgments.
While performance could be shown as a relevant factor, motivational and personality
factors in comparison seem less strongly related to confidence judgments and their
accuracy. However, studies usually considered only some selected factors, did not
study them simultaneously, focused only on bias as one of many metacognitive
accuracy scores, and mostly did not control for the relationship with already known
predictors like, for example, performance. The study of single factors or combinations
of factors was an important first step but does little to get a comprehensive picture of
relevant predictors. Hence, little is known about which of the individual factors are
more relevant for accurate judgments than others.

Previous research on individual differences in judgment accuracy has been con-
ducted mostly with local judgments. However, the accuracy of those judgments has
been assessed often only via aggregated measures like bias or absolute accuracy,
which partly contradicts the idea of local judgments. That is, to understand how
specific learner characteristics are related to judgment accuracy, the implementation
of further calibration measures is needed. For example, students scoring high on
narcissistic, optimistic, or self-concept scales might be better in detecting items
answered correctly (high sensitivity) but might avoid acknowledging if they were
not able to answer some items (low specificity; Schraw et al. 2013). With regard to
the grain size of judgments, previous research has focused on local judgments
compared to global judgments. This is surprising, especially as personality factors
are supposed to be more relevant for global judgments than for local judgments.
However, this assumption has rarely been tested.



performance, perceived performance (domain-specific self-concept) is a significant predictor
for judgments. Finally, due to rather weak and inconsistent findings regarding personality
variables, we expected only small effects here.

Next, we considered differences in local and global postdictions. They both can be based on
test performance. In contrast, local judgments are assumed to be based on task-specific cues
rather than on trait-like variables. Hence, we propose:

H2: Motivation and personality should be more strongly related to global postdicted
judgments and accuracy scores than to local judgments and accuracy scores.

Finally, we compared the results for global pre- and postdictions. As task characteristics
can provide helpful cues for students’ postdictions but not their predictions, we made the
following assumption:

H3: Global predictions are more strongly related to self-concept beliefs but less strongly
related to performance than global postdictions.

General method

Two studies were conducted to investigate possible predictors for different types of judgments
and accuracy scores. Both studies are non-experimental and correlational studies with under-
graduate teacher education students. Study 1 investigated a broad set of possible predictors for
local and global postdictions regarding a mathematics test in a laboratory setting. In addition, all
potential predictors were studied with regard to their relationship with global judgments in a
natural exam setting in the domain of psychology. Study 2 focused on general as well as domain-
specific self-concept and their relationship with global pre- and postdictions in an exam setting.

Study 1

Design of the Study

The study took place in regular educational psychology courses at two German universities. In the
middle of the term, students voluntarily participated in a testing session. Students filled in a test
regarding mathematical functions and provided local as well as global judgments. Afterwards,
students answered a questionnaire regarding several motivational and personality variables. Stu-
dents furthermore participated in a written course exam at the end of the term. The students were
asked to judge their exam performance after having completed the exam (global postdiction).

Sample

Of 284 undergraduate students, 245 students participated in a testing session comprising a
mathematics test and a questionnaire.1 A subsample of n = 128 participants enrolled in a

1 Data from students who filled in only the questionnaire (n = 8), only the mathematics test (n = 16), or who did
not provide judgments (n = 14) were excluded from the analyses.
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psychology course participated in a real exam, and provided a global judgment regarding this
exam.2 The majority of students were female (75.7%), a gender distribution typical for German
teacher education programs (Schmidt 2013). Most students were enrolled in their first (73%) or
second (18%) study year.

Instruments

Prior performance Students self-reported their high school grade (overall as well as specific
to mathematics) as an indicator for prior performance. Grades were recoded as ranging from 1
(lowest degree) to 6 (highest degree).

Domain-specific performance tests Two performance tests were implemented in the study—
for an overview, see Table 1. First, an extracurricular test in the domain of mathematics and,
second, a real exam in the domain of psychology were used. Both tests were multiple choice
tests. The mathematical test consisted of items about mathematical functions of a mathematics
test for high school graduates and freshmen (MTAS; Lienert and Hofer 1972). To process the
specific items, students needed to apply mathematical knowledge they should have acquired in
high school. The psychology exam as a second performance criterion was developed by the
first author. It was a curricularly valid test about the content of the according lecture. For both
tests, several test forms were implemented in order to prevent students from copying their
peers’ work. Each test form contained the same items at different item positions. Within each
performance test, items were coded as either 0 for incorrect or 1 for correct answers. For each
performance test, mean scores ranging from 0 to 1 were calculated. Both tests revealed
acceptable internal consistency (see Table 1). Students’ performance did not significantly
differ between the two versions in the mathematical test (p = .90), or between the four versions
in the final psychology exam (p = .66).

Global performance judgments Both tests were followed by a global performance judgment.
After completing the tests, the students were instructed to indicate the number of items they
thought they had answered correctly. For both tests, the global judgments were recoded on the
same scale as the performance tests.

Local judgments After each test item in the extracurricular test in mathematics, students were
asked to provide a judgment about the correctness of their answer („Do you think you picked
the correct answer?”). Students had to tick one of two boxes labeled with “yes” or “no,”
recoded into 1 for yes and 0 for no.3 This dichotomous assessment of judgments seems a quite
appropriate and quick procedure when assessing judgments regarding single choice items.
That is, students knew that each item was scored as correct or incorrect and they could base
their judgments on the same metric.

Motivational and personality variables We assessed three motivational constructs. Domain-
specific self-concept was assessed via a 4-item scale (sample item: “Mathematics is not for

2 Students who did not voluntarily provide the judgment in the exam situation (n = 16) were excluded from the
study.
3 Judgments regarding non-answered test items were recoded as missing because no metacognitive ability is
required to judge an item as incorrectly answered if no answer to the test item has been given.
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me”, Cronbach’s α = .89) by Köller et al. (2000). Academic self-concept was assessed with a
scale by Dickhäuser et al. (2002) with 5 items (sample item: “I am highly gifted at studying”,
α = .81). Self-efficacy was assessed via a 3-item scale (sample item: “Usually, I can even solve
hard and complex tasks”, α = .78) by Beierlein et al. (2012). Furthermore, optimism was
assessed with an 8-item scale (sample item: “I think my studies will develop well”, α = .86),
constructed by Satow and Schwarzer (1999). Narcissism was assessed with a 3-item scale
(sample item: “I tend to strive for reputation or status”, α = .76), constructed by Küfner et al.
(2015). The Big Five personality factors were assessed with a 21-item instrument by
Rammstedt and John (2005), comprising the scales extraversion (sample item: “I let myself
go, I am a social person”, 4 items, α = .77), agreeableness (sample item: “I give credit to
others, I believe in the good in people”, 4 items, α = .65), conscientiousness (sample item: “I
manage my tasks properly”, 4 items, α = .73), neuroticism (sample item: “I am easily
depressed”, 4 items, α = .76), and openness (sample item: “I am open minded”, 5 items,
α = .78). All items are answered on a 6-point Likert scale, ranging from 1 (not at all true) to 6
(completely true) with higher scores indicating higher agreement.

Data analyses

To account for the richness of information that local judgments provide, we calculated relative
measures in addition to absolute measures (Bol and Hacker 2012). Bias scores were calculated
for local judgments in the mathematics test as well as for global judgments in both domains. In
addition, based on the 2 × 2 contingency table of task performance and monitoring judgment
(see Table 2), sensitivity and specificity were calculated as relative measures (Rutherford 2017;
Schraw et al. 2013).

Bias indicates the degree of underconfidence (negative bias values) or overconfidence
(positive bias values) and is computed as the signed difference between performance pi and
judgments ci, averaged over the n items (Formula 1). Bias ranges between −1
(underconfidence) and 1 (overconfidence). It provides information on the direction of over-
confidence or underconfidence and was calculated for global as well as local judgments.

Bias ¼ 1

n
∑
n

i¼1
ci−pið Þ ð1Þ

Sensitivity (see Formula 2—for indices, see Table 2) indicates the amount of accurately
detected correct answers. Specificity (see Formula 3—for indices, see Table 2) indicates the
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Table 1 Implemented measures in Study 1 and Study 2

Test Topic Item type # items α Judgments

Study 1
Mathematics test Mathematical functions

(e.g., derivation, logarithm)
Multiple choice (1 out of 3) 18 .73 Local + global

Psychology exam Research methods, diagnostics
and learning

Multiple choice (1 out of 4) 32 .69 Global

Study 2
Psychology exam Research methods, diagnostics

and learning
Multiple choice (1 out of 4) 32 .75 Global



amount of accurately detected incorrect answers. Sensitivity is calculated as the proportion of
hits/true positives as measured by all items answered correctly. Specificity is measured as the
proportion of correct rejections/true negatives by all items answered incorrectly (Feuerman and
Miller 2008). Both scores range from 0 (low sensitivity/specificity) to 1 (high sensitivity/
specificity). As the two scores are based on different answer categories (correct and incorrect
item answers), it is supposed that sensitivity and specificity either constitute two separate
monitoring processes, or that they each measure unique variance in a single monitoring
process (Schraw et al. 2013).4

Sensitivity ¼ ∑a
∑ aþ cð Þ ð2Þ

Specificity ¼ ∑d
∑ bþ dð Þ ð3Þ

To test our hypotheses, we conducted hierarchical regression analyses for the metacognitive
judgment as well as for each of the accuracy scores.5 In the first step, we regressed the
judgments on gender, prior performance (as measured by high school grade), and test
performance. In the second step, we added motivational and personality variables as predic-
tors. The same analyses were performed with the judgment accuracy scores (bias, sensitivity,
and specificity), except that we excluded test performance as a predictor variable because the
accuracy scores are statistically dependent on performance (Händel and Fritzsche 2016). To
test whether regression coefficients for the local and global judgment (or the local and global
bias score) differ from each other, we analyzed the interaction term of a general linear mixed
model with repeated measures.

Results

Descriptive statistics Students reported a final high school grade of 3.62 (SD = 0.50) and a
final grade in mathematics of 2.92 (SD = 1.10). Descriptive statistics and bivariate correlations
for judgments and accuracy scores, performance, motivational, and personality variables are
provided in Table 3. For the domain of mathematics, the test was of average difficulty (i.e.,
students correctly answered about half of the items). The mathematics test score significantly
correlated with the final high school grade in mathematics (r = .47, p < .001), indicating

Table 2 2 × 2 Table of dichotomous local judgments

Judgment Task performance

correct incorrect

yes a Hit/true positive b False alarm/false positive
no c Miss/false negative d Correct rejection/true negative

4 As metacognitive accuracy scores each depend on item performance, and as sensitivity and specificity are
composite scores, it is challenging to calculate and interpret their reliability. Still, internal consistency for the
judgments, the local bias score, and the signal detection categories based on the 2 × 2 table seem satisfying
(.60 ≤ α ≤ .89).
5 Statistical assumptions for the regression analyses were met (data were not skewed and did not show kurtosis).

61Individual differences in local and global metacognitive judgments



62 M. Händel et al.

Ta
bl
e
3

St
ud
y
1:

D
es
cr
ip
tiv
e
st
at
is
tic
s
an
d
co
rr
el
at
io
ns

of
th
e
va
ri
ab
le
s

V
ar
ia
bl
e

M
in

M
ax

M
SD

1
2

3
4

5
6

7
8

9
10

M
at
he
m
at
ic
s
te
st

L
oc
al
ju
dg
m
en
ts

Ju
dg
m
en
t

0.
00

1.
00

0.
60

0.
25

.0
7

.1
0

.4
8*
**

.0
4

.2
0*
*

−.
04

−.
09

.0
3

−.
10

−.
02

B
ia
s

−0
.3
3

0.
72

0.
15

0.
20

.1
4*

−.
00

.0
9

.0
5

.0
8

.1
0

−.
04

.0
3

−.
10

−.
03

Se
ns
iti
vi
ty

0.
00

1.
00

0.
67

0.
29

.0
3

.0
3

.4
3*
**

.0
4

.1
6*

−.
08

−.
11

−.
04

−.
08

.0
1

Sp
ec
if
ic
ity

0.
00

1.
00

0.
41

0.
27

−.
09

−.
06

−.
42
**
*

−.
01

−.
15
*

−.
06

.0
9

−.
04

.0
8

.0
3

G
lo
ba
l
ju
dg
m
en
t

Ju
dg
m
en
t

−0
.0
6

1.
00

0.
42

0.
27

.0
7

.0
1

.5
7*
**

.0
5

.2
0*
**

−.
13
*

−.
12

.0
4

−.
10

−.
03

B
ia
s

−0
.5
6

0.
89

0.
02

0.
22

.1
3*

−.
10

.2
5*
**

.0
7

.0
9

−.
03

−.
08

.0
4

−.
10

−.
04

Pe
rf
or
m
an
ce

0.
11

1.
00

0.
46

0.
20

−.
06

.1
3*

.4
9*
**

−.
00

.1
7*
*

−.
14
*

−.
07

.0
1

−.
03

.0
1

Ps
yc
ho
lo
gy

ex
am

G
lo
ba
l
ju
dg
m
en
t

Ju
dg
m
en
t

0.
12

0.
98

0.
68

0.
15

−.
03

.0
5

.2
4*
**

.3
0*
**

.1
8*

.1
1

−.
03

.2
8*
**

.0
5

.2
5*
*

B
ia
s

−0
.6
9

0.
28

−0
.0
1

0.
15

.0
6

.0
4

.0
8

.1
7

.0
9

.1
8*

− .
08

.0
8

−.
12

.1
0

Pe
rf
or
m
an
ce

0.
25

0.
94

0.
69

0.
13

−.
09

−.
01

.1
5

.1
7*

.1
3

−.
04

.0
4

.2
5*
*

.1
8*

.2
2*

M
ot
iv
at
io
n
an
d
pe
rs
on
al
ity

1
O
pt
im

is
m

3.
00

6.
00

4.
91

0.
60

–
−.
02

.0
1

.3
5

.2
9*
**

.3
8*
**

.0
8*
**

.0
8

−.
42
**
*

.1
0

2
N
ar
ci
ss
is
m

1.
00

6.
00

3.
32

1.
00

−.
02

.1
0

−.
03

.1
0

−.
12

−.
10

.2
0*
*

.1
9*
*

3
D
om

ai
n-
sp
ec
if
ic
se
lf
-c
on
ce
pt

1.
00

6.
00

3.
86

1.
28

.0
6

.2
3*
**

−.
19
**

−.
18
**

.1
2*

−.
11

.0
3

4
A
ca
de
m
ic
se
lf
-c
on
ce
pt

2.
20

6.
00

4.
09

0.
67

.4
2*
**

.2
6*
*

−.
03

.1
5*
*

−.
26
**
*

.3
4*
**

5
Se
lf
-e
ff
ic
ac
y

1.
00

6.
00

4.
23

0.
74

.0
8

−.
13
*

.2
9*
**

−.
32
**
*

.1
7*
*

6
E
xt
ra
ve
rs
io
n

1.
50

6.
00

4.
25

0.
88

.1
0

.0
3

−.
12
*

.1
8*

7
A
gr
ee
ab
le
ne
ss

1.
25

5.
50

3.
72

0.
88

.2
6

.0
1

−.
01

8
C
on
sc
ie
nt
io
us
ne
ss

1.
75

6.
00

4.
14

0.
83

−.
05

.1
4*

9
N
eu
ro
tic
is
m

1.
00

6.
00

3.
66

0.
96

.0
0

10
O
pe
nn
es
s

1.
60

6.
00

4.
54

0.
91

–

C
or
re
la
tio

ns
be
tw
ee
n
m
at
he
m
at
ic
s
an
d
ps
yc
ho
lo
gy

pe
rf
or
m
an
ce

sc
or
es

w
er
e
as

fo
llo

w
s:
Te
st
pe
rf
or
m
an
ce
:
r=

.0
7,

gl
ob
al

ju
dg
m
en
t:
r=

.2
0,

p
<
.0
5,

gl
ob
al

bi
as
:
r=

.2
4,

p
<
.0
1.

C
or
re
la
tio

ns
be
tw
ee
n
lo
ca
l
an
d
gl
ob
al
ju
dg
m
en
ts
fo
r
th
e
m
at
he
m
at
ic
s
te
st
w
er
e
as

fo
llo
w
s:
ju
dg
m
en
t:
r=

.6
1,

p
<
.0
01
,b

ia
s
r=

.6
6,

p
<
.0
01

*
p
<
.0
5.

**
p
<
.0
1.

**
*
p
<
.0
01



convergent evidence. Students’ local judgments were overconfident (positive value for local
bias). Descriptive statistics furthermore indicate that students detected correct items more
frequently than incorrect items (higher sensitivity than specificity). The exam score in psy-
chology indicates that students performed quite well. The exam score significantly correlated
with total final high school grade (r = .40, p < .001), again indicating convergent evidence. The
global bias scores for both the mathematics test and the psychology exam were close to zero,
indicating no strong tendency to under- or overestimate test performance. Regarding the
implemented motivational and personality scales, mean scores ranged between 3.5 and 5.0,
indicating positive values in the respective scales (except narcissism with lower values).

Individual differences in local judgments Results of the hierarchical regression analyses for
the local judgments in the mathematics test are reported in Table 4.While none of the investigated
predictors contributed to explaining variance in the bias score, 20% to 44% of variance in
judgment, sensitivity, and specificity could be explained by the predictors. Performance was
found to be the strongest predictor for the judgments. Gender significantly predicted only the level
of the judgments as well as the discrimination scores. Female students provided lower local
judgments, and had lower sensitivity but higher specificity scores. Among the investigated
motivational and personality scales, the only consistent predictor for judgments andmetacognitive
judgment accuracy was domain-specific self-concept. The higher the self-concept, the higher the
judgments, the bias, and the sensitivity, but the lower the specificity. That is, with a higher self-
concept, students more often thought that they had answered the items correctly, which was
actually an overestimation of their performance. In addition, with higher self-concept, students
more often detected items answered correctly but less often detected items answered incorrectly.

Individual differences in global judgments Results regarding global judgments and global
bias in both tests (mathematics test and psychology exam) are reported in Table 5. For the
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Table 4 Study 1: Separate hierarchical regression analyses for local performance judgments and respective
accuracy/discrimination scores in the mathematics test

Predictor Judgment Bias Sensitivity Specificity

ΔR2 β ΔR2 β ΔR2 β ΔR2 β

Step 1 .39*** .01 .10*** .10***
Gender −.11* −.07 −.21** .13*
High school grade in mathematics .09 −.06 .22** −.28***
Performance .54***

Step 2 .05* .05 .10** .13***
Optimism .08 .11 .04 −.08
Narcissism .05 .00 −.01 −.10
Domain-specific self-concept .20* .10 .37*** −.33***
Academic self-concept −.03 .00 −.01 .10
Self-efficacy .05 .00 .07 −.10
Extraversion .07 .09 .01 −.15*
Agreeableness .01 −.03 .03 .00
Conscientiousness .01 .05 −.08 −.01
Neuroticism −.01 −.03 .03 .00
Openness −.05 −.09 .00 .07

Total R2 .44*** .05 .20*** .23***

* p < .05. ** p < .01. *** p < .001



global judgments, again, test performance was the strongest predictor, followed by (domain-
specific) self-concept. Gender and high school grade as an indicator for prior performance
were significant predictors for the judgment and the bias score, but only in the domain of
mathematics. Female students provided lower global judgments and underestimated their
performance in the mathematics test. Students with better high school grades provided higher
judgments. Regarding the mathematics test, optimism additionally predicted the global judg-
ment and overconfidence (and narcissism was negatively related to overconfidence). In
contrast, for the exam in psychology, conscientiousness positively predicted the global
judgment/global judgment bias.

Individual differences: A comparison between local and global judgments For the math-
ematics test, judgments were assessed on the local as well as on the global level by the same
participants. This allowed comparing beta-weights between local and global judgments. For
both judgment and bias, domain-specific self-concept more strongly predicted the global
judgments than the local judgments (judgment: F(1, 243) = 11.04, p < .001, η2 = .043; bias:
F(1, 243) = 10.78, p < .001, η2 = .042). Significant differences were also found for high school
grade (judgment: F(1, 232) = 6.14, p = .014, η2 = .026; bias: F(1, 232) = 6.93, p = .009,
η2 = .029), and gender (judgment: F(1, 242) = 8.81, p = .003, η2 = .035; bias: F(1, 242) =
7.83, p = .006, η2 = .031). That is, high school grade (as an indicator for prior performance)
and gender more strongly predicted the global judgments and the according bias score. No
significantly different relationships for test performance or optimism as further significant
predictors on local or global judgments or bias values were found.
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Table 5 Study 1: Separate regression analyses for global judgments regarding the mathematics test as well as
regarding psychology exam

Predictor Mathematics Psychology

Global judgment Bias global Global judgment Bias global

ΔR2 β ΔR2 β ΔR2 β ΔR2 β

Step 1 .43*** .04** .24*** .02
Gender −.20*** −.18** .07 .02
High school grade in mathematics .18*** .06
Overall high school grade −.01 −.15
Performance .47*** .47***

Step 2 .09*** .09* .12*** .13*
Optimism .14* .17* −.02 −.11
Narcissism −.07 −.14* .03 .04
Domain-specific self-concept .31*** .24** – –
Academic self-concept .02 .06 .24* .19*
Self-efficacy .02 −.04 −.13 −.13
Extraversion .00 .00 .13 .16
Agreeableness .02 −.02 −.12 −.13
Conscientiousness .04 .08 .27** .22*
Neuroticism .07 .08 −.13 −.10
Openness −.02 −.04 .14 .17

Total R2 .52*** .13* .36*** .15*

Results regarding the psychology exam refer to the subsample for N = 128 students. Results regarding the
mathematics test refer to the whole sample but remain stable with the subsample as well

p < .05. ** p < .01. *** p < .001



Discussion

Study 1 simultaneously investigated the relationship of several performance, motivational, and
personality variables with local and global judgments in two domains. Several metacognitive
accuracy scores were calculated and regressed on potential determinants derived from the
literature. The investigation of the level of the judgment as well as accuracy and discrimination
scores provided new insights regarding the question of which factors are relevant for different
types and scores of metacognitive judgments. The study found similarities and differences in
possible predictors for local and global judgments and respective discrimination scores.

Overall, only selected variables predicted judgments and their accuracy. Test performance
was positively related with local and global judgments, which is in line with our first
hypothesis as well as with previous research (e.g., Händel and Fritzsche 2016; Kruger and
Dunning 1999). Controlling for performance, self-concept was furthermore related to higher
judgments, revealing cognitive as well as motivational effects of self-concept. In addition, self-
concept was related to higher sensitivity and lower specificity in the mathematics test as well
as with more overconfidence in both domains. These results are, however, limited because we
assessed domain-specific self-concept only in the domain of mathematics but not in the
domain of psychology. Therefore, domain-specific self-concept was collected in Study 2 for
the domain of psychology as well.

Besides test performance and self-concept, some further variables were identified as
significant predictors, although their effects were not found consistently across the various
judgment scores. As expected, motivational and personality variables were more relevant for
global than local judgments (H2). Significant differences between local and global judgments
were found for domain-specific self-concept, prior performance, and gender. Domain-specific
self-concept was more strongly related to global than local judgments and bias. Hence, when
students judged their performance regarding a whole test, they seemed to rely more on general
beliefs about their domain-specific abilities as information-based cues. In contrast, when
judging their performance regarding concrete items, they might rely more on task-specific
cues (Koriat 1997; Koriat et al. 2008; Thiede et al. 2010). Karst et al. (2018) who compared
global and aggregated local judgments of teachers about students’ knowledge highlighted, “the
whole is not the sum of its parts” (p. 194). We agree with them and think that differences
between local and global judgments might be explained because these judgments are affected
differently by possible predictors. In addition, the relatively large number of test items (18 and
32 items) might have implications for the anchor point that students use to generate their
judgment. An assumption here could be that with an increasing number of items, students
might anchor their judgment on more general cues.

Interestingly, except a small negative effect of extraversion, none of the Big Five factors
significantly predicted the judgments or judgment accuracy scores in the mathematics test.
Conscientiousness significantly predicted only the global judgment in the final psychology
exam as a high stakes condition. When students prepared for a real exam, students’ consci-
entiousness led to a higher judgment of test performance. However, with higher conscien-
tiousness, students were more overconfident. This result seems counterintuitive and was found
only in one other study (Schaefer et al. 2004). In general, the lack of effects of the Big Five
factors on local as well as global judgments are in contrast to previous research that found at
least some (small) effects for some of the Big Five factors (Buratti et al. 2013; Schaefer et al.
2004). In contrast to previous research that mostly implemented general knowledge questions,
we used tasks in two specific knowledge domains. This probably allowed students to anchor

65Individual differences in local and global metacognitive judgments



their judgments on preconceived notions of their performance in this domain other than
personality trait factors.

In sum, the study identified self-concept, which might promote the use of information-
based cues, and test performance, which is related to experience-based cues, as relevant
predictors for judgments after test taking. This was consistently found for local and global
judgments. However, the study did not reveal whether this result transfers to judgments made
before test taking. Here, students may base their judgment on preconceived beliefs in this
domain (e.g., prior achievement, self-concept) but have not had experiences with the test yet.
Therefore, Study 2 examined whether the relationships of test performance and self-concept
with metacognitive judgments transfers to predictions.

Study 2

Study 2 aimed to replicate the results of Study 1 regarding the psychology exam and extend
results to predictions. Based on the findings of the first study, we focused on academic self-
concept and we complemented our assessment with domain-specific self-concept regarding the
psychology exam.

Design of the study

One week before the course exams took place, students were asked to predict their raw
performance score in the course exam (global prediction). In addition, students filled in a
questionnaire regarding high school examination grade, gender, academic self-concept, and
domain-specific self-concept. In the last week of the term, students participated in a final exam,
which was followed by a global judgment (global postdiction).

Sample

The study encompassed 138 undergraduate students from an educational psychology course
(73.9% female).6 Most students were enrolled in their first (n = 91%) study year.

Instruments

High school grade Students’ high school grade (possible range from 1 to 6) was assessed via
a self-report.

Performance score The final exam of a psychology lecture (same content as in Study 1)
served as a performance measure.

Judgments Global prediction and postdiction were each assessed via one item. In the week
before the exam, students were instructed to write down the number of items they expected to
answer correctly. Directly after finishing the exam, students indicated the number of items they
thought they had answered correctly.

6 Data of 17 further students who did not provide a global postdiction were not incorporated in the data.
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Self-concept Domain-specific self-concept was assessed via a 5-item scale by Köller et al.
(2000), adapted to the domain of psychology (sample item: “Psychology is not for me”,
α = .84). Academic self-concept was assessed by the same scale as in Study 1 by Dickhäuser
et al. (2002) with α = .80.

Data analyses

For pre- and postdictions, bias as the signed difference of judgment and performance was
calculated. After checking for assumptions of normality, we conducted separate hierarchical
regression analyses for both judgments (global pre- and postdiction) and the respective two
bias scores. In the regression analyses regarding the predicted and postdicted judgment, we
included gender, high-school grade as an indicator for prior performance, and test performance
in the first step. Domain-specific and academic self-concept were implemented in the second
step. Similarly, analyzing potential predictors for prediction bias and postdiction bias, the same
variables were implemented in the regression analyses (excluding performance as a predictor
because of its statistical dependence on the bias score). Differences of regression coefficients
between pre- and postdictions were investigated via the interaction term of a general linear
mixed model with repeated measures.

Results

Descriptive values and correlations are provided in Table 6. Overall, students provided
higher predictions than postdictions. The level of academic self-concept was similar to
that reported in Study 1.

The hierarchical regression analysis to explain variance in the global postdiction replicated
the prior results: Test performance was again the strongest predictor, followed by domain-
specific self-concept (see Table 7). No significant relations with gender or high school grade
were found. In contrast, for the prediction, only the motivational variables in the second step of
the regression analysis significantly explained variance in the predicted judgment, with
stronger effects for domain-specific than academic self-concept. Regarding the bias scores,
significant variance could be only explained for the postdiction bias but nor for the prediction
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Table 6 Study 2: Descriptive statistics and correlations of the variables

Variable Min Max M SD 2 3 4 5 6 7 8

Judgments
1 Prediction 0.13 0.97 0.70 0.14 .69** .47** .42** .10 .12 .28** .38**
2 Prediction bias −0.72 0.41 0.00 0.18 .02 .52** −.17* −.63** .09 .10
3 Postdiction 0.06 0.97 0.63 0.18 .72** .21 .48** .26** .42**
4 Postdiction bias −0.56 0.25 −0.07 0.16 −.04 −.27** .15 .24**

Performance
5 Prior performance 2.40 5.00 3.62 0.54 .34*** .20* .24**
6 Exam performance 0.28 0.94 0.70 0.13 .18* .28**

Self-concept
7 Academic self-concept 1.80 6.00 3.97 0.56 .46**
8 Domain-specific self-
concept

2.25 6.00 4.35 0.88 –

* p < .05. ** p < .01. *** p < .001



bias. Again, domain-specific self-concept was the strongest predictor: with higher self-concept,
students were more overconfident in their postdiction.

Although academic and domain-specific self-concept explained more variance for predic-
tion than for postdiction, none of the direct comparisons of beta-weights were significantly
different (.12 ≤ p ≤ .55). Vice versa, however, test performance was of higher relevance for
postdictions than for predictions (p < .001). That is, Hypothesis 3 could be partly confirmed.

Discussion

The study replicated and extended the results of Study 1. Again, global postdictions were
predicted by test performance and domain-specific self-concept. Similar to Study 1, students
with higher self-concepts provided higher judgments.

In addition, the study indicated that this pattern of results was not one-to-one
transferrable to predictions. While the global postdiction in an exam setting was most
strongly predicted by test performance, followed by domain-specific self-concept, the
global prediction was only predicted by academic and domain-specific self-concept.
When students had not yet processed the task, their judgment relied mostly on
domain-specific self-concept. Test performance itself had no predictive power for pre-
dictions. That is, students with different scores on the exam did not significantly differ in
their prediction one week before taking the exam. This result contrasts previous research
on predictions for real exams in the same domain (Miller and Geraci 2011b; Serra and
DeMarree 2016). One reason for the differences between pre- and postdictions might
relate to desired performance (Saenz et al. 2017; Serra and DeMarree 2016), probably
being more relevant for predictions than postdictions (Händel and Bukowski 2019).
However, in our study, there were no available data for students’ desired grades.

Results regarding predictions might be limited because they had already been assessed one
week before the exam. Hence, an assessment closer to the exam situation may lead to different
results because, then, students have more knowledge about how well they have actually
prepared for the exam. However, when assessing predictions shortly before exam taking,
students might be nervous or anxious, and therefore may not make serious judgments.
Furthermore, Study 2 focused only on self-concept as a predictor and, hence, it does not
provide any evidence on the relationship of other learner characteristics with predictions. For
replication purposes, it would be worthwhile to study the other personality variables as well. A
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Table 7 Study 2: Separate hierarchical regression analyses for global pre- and postdictions and according bias
scores

Predictor Prediction Prediction bias Postdiction Postdiction bias

ΔR2 β ΔR2 β ΔR2 β ΔR2 β

Step 1 .04 .03 .24*** .02
Gender .13 .01 −.10 −.15
High school grade .05 −.17* .07 .01
Performance .08 .47***

Step 2 .14*** .03 .09*** .07**
Academic self-concept .14* .08 .06 .06
Domain-specific self-concept .31*** .11 .28*** .25**

Total R2 .18*** .05 .33*** .09**

* p < .05. ** p < .01. *** p < .001



further limitation is that when regressing predictions on performance, the judgment is
regressed on a variable (performance) that is only assessed afterwards.

General discussion

This paper reported two studies that simultaneously investigated possible predictors for
several metacognitive judgments and judgment accuracy. The studies were concerned
with the relationship of performance, motivation, and personality with different types of
judgments and judgment accuracy scores. A unique feature of both studies is that they
controlled for the relationship with performance when predicting judgments by motiva-
tional and personality variables. Furthermore, to obtain comprehensive insights into the
bases of monitoring judgments and their accuracy, we considered not only judgments but
also different measures of judgment accuracy (relative and absolute). Thereby, we
provide important empirical evidence on the nature of diagnostic cues at the individual
level (Koriat et al. 2008). Still, it needs to be noted that due to dependencies between the
judgments and the test score, the test score was excluded from the analyses, and only
high school grade was used as an indicator for prior performance.

Consistently over both domains and settings, students’ global judgments were significantly
predicted by test performance. That is, with higher performance, students provided higher
global judgments. Over and above the well-known-effect of performance (Kruger and
Dunning 1999), self-concept significantly contributed to judgments. While previous research
has pointed to relations between self-concept and calibration (Lösch et al. 2017), the current
work is the first to study the relationship of self-concept with different metacognitive judg-
ments and measures. Across studies, we showed that with higher self-concept, students
provided higher and more overestimated judgments, which is in line with model
assumptions by Kröner and Biermann (2007) and others. Moreover, the results of Study 2
indicate that making predictions is differentially affected by performance and motivational
variables than making postdictions. When students provide predictions, they have not yet had
any experiences with the exam (Bol and Hacker 2012). Hence, their domain-specific self-
concept seemed to guide their metacognitive judgments. In contrast, after exam taking,
students can shift their evaluation basis to the exam experience, and thereby additionally use
experience-based cues (Koriat et al. 2008).

Interestingly, higher self-concept led to too high judgments. Still, we do not know whether
the reported self-concepts were realistic or rather optimistic (Praetorius et al. 2016). Overop-
timistic self-concepts or self-enhancement tendencies might be responsible for the effect of
self-concept on overconfidence (Alicke and Sedikides 2009; Guay et al. 2010; Jiang and
Kleitman 2015; Krueger 2016; Marsh and Craven 2006; Marsh and Martin 2011). That is,
students who are biased in their self-views and who have the tendency to maintain an
unrealistically positive self-view might provide overestimated judgments.

In Study 1, results seemed to differ between the laboratory setting with the mathematics test
and the exam setting in a psychology course. In contrast to previous research that either
investigated global judgments in exam settings (e.g. Serra and DeMarree 2016) or local
judgments in laboratory studies (e.g. Schaefer et al. 2004), our study provided a broader set
of settings and judgments. However, as setting (laboratory versus real exam) and domain
(mathematics versus psychology) were confounded, we cannot conclude whether the domain
or the setting were responsible for different results of possible predictors on global judgments
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and bias. Hence, the setting might influence judgments and their accuracy. Laboratory
situations have only low personal relevance for the students while exam situations represent
high stakes conditions, for which students usually dedicatedly prepare themselves and study
the contents (Cogliano et al. 2019). In contrast, regarding tests used in empirical studies,
students are usually not even briefed about the topics beforehand. This might have implica-
tions for students’ engagement in providing accurate judgments and for the cues considered for
their judgments (e.g., students might provide more conscientious judgments when the content
or the outcome of a test is personally relevant to them). For example, some studies indicated
that judgment accuracy differs when students are awarded or graded to provide accurate
judgments (Dutke et al. 2010; Gutierrez and Schraw 2015; Miller and Geraci 2011a).

Regarding our study, we suppose that some differences might rather be explained via the
domain—like the relationship with gender in mathematics as a stereotypically male-dominated
domain (Morony et al. 2013), while others seem be related to the setting. For example, consci-
entiousness significantly predicted the global judgment in a real exam, for which students should
have studied and prepared. In contrast, optimism predicted global judgments in the laboratory
setting, in which students had not prepared for the test. To unravel the results, future research is
needed that investigates judgments separately in different domains but the same setting and
judgments within the same domain but different settings. Gender and high school grades were
significant predictors only in themathematics test but not in the psychology exam.As discussed in
Study 1, gender as a significant predictor in mathematics might be explained via gender-specific
self-concept in mathematics (Ackerman et al. 2002; Marsh and Yeung 1998; Morony et al. 2013).
Prior performance (operationalized via high school grade) was a significant predictor only for the
global judgment regarding the mathematics test but not regarding the psychology exam. This
difference might be traced back to the domain-specificity of the assessed high school grade (high
school grade in mathematics versus overall high school grade). Still, using prior performance as a
predictor seems promising from a methodological point of view because it overcomes the pitfall
of being statistically dependent on absolute and relative scores, which is the case when using
performance of the criterion test as a predictor variable (Kelemen et al. 2007).

Limitations and prospects for future research

Our studies are limited in several regards. First, the complete set of predictors was only implemented
in Study 1. For predictions, which were studied in Study 2, only a selection of variables was
collected. As predictions in particular might be related with personality variables, future research
should consider possible motivational and personality variables when investigating individual
differences in predictions. In addition, although we aimed to encompass relevant predictors
investigated in earlier research, our approach cannot be regarded as all encompassing. For example,
in both studies, we focused on one testing occasion and, hence, did not consider previous judgments
as an influencing factor for performance judgments. Moreover, due to its relationship with perfor-
mance, anxiety might also relate to judgments (Jiang and Kleitman 2015; Morony et al. 2013). A
further interesting approach would be to assess self-efficacy specific to content requirements. For
example, the PISA study measured mathematics self-efficacy via items assessing “understanding
graphs” or “solving specific types of equations” (OECD 2013). Second, comparison of results
regarding self-concepts between domains in Study 1 is limited as it was assessed domain-
specifically only in mathematics. Still, Study 2 confirmed that for each dependent variable,
domain-specific self-concept was a stronger predictor than academic self-concept. Finally, some
of the predictors used in our regression analyses, especially performance and self-concept were
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significantly interrelated (see also Marsh 1990), which might have influenced the results regarding
the judgments, where performance was used as a predictor variable in the first step of the regression.
While our study aimed to assess judgments related to a personally relevant performance criterion, for
future research, it seems worthwhile to use external performance criteria—assessed via a separate
test as in the study by Kelemen et al. (2007). Such research would also overcome the limitation of
using convenience samples as in our studies, which were implemented in course settings. In
addition, an interesting prospect for future research would be to study the interrelation between
judgments and performance, that is, whether performance scores in one criterion test influence
metacognitive judgments regarding another criterion test, and vice versa (Foster et al. 2017).

Conclusion

The current two studies covered a broad set of possible predictors of metacognitive judgments. Test
performance and domain-specific self-concept were identified as the most important predictors.
However, differences between varying types of judgments suggest that research on individual
differences needs to distinguish between judgments of different grain size and the different points
in time they are provided at. In particular, self-concept was a stronger predictor for global judgments
than for local judgments. This suggests that self-concept as a possible predictor might have been
underestimated in most previous studies because they focused on local judgments when investigat-
ing individual differences. Similarly, future research clearly needs to distinguish whether students
judge their performance before or after test completion, as domain-specific and academic self-
concept explained more variance for predictions. Using our results as a starting point, a promising
prospect for future research seems to be to conceptually and empirically combine research on self-
concept with research on metacognitive judgments (Lösch et al. 2017).
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