Metacognition and Learning (2024) 19:65-101
https://doi.org/10.1007/511409-023-09349-8

®

Check for
updates

Teachers’ judgment accuracy of students’ monitoring skills:
a conceptual and methodological framework and explorative
study

Janneke van de Pol'® . Sophie Oudman'

Received: 28 April 2022 / Accepted: 10 June 2023 / Published online: 18 August 2023
© The Author(s) 2023

Abstract

Teachers’ ability to accurately judge students’ monitoring skills is important as it enables
teachers to help students becoming better self-regulated learners. Yet, there is hardly
any research on this crucial teacher skill and a framework is missing. We present a novel
conceptual and methodological framework integrating teachers’ judgments of students’
monitoring skills with teachers’ judgments of students’ performance and students’
judgments of their own performance. Using this framework, we explored teachers’ ability to
judge students’ monitoring skills and students’ performance. Secondary education teachers
judged their own students’ performance and monitoring on a reading comprehension
test (Nieachers =405 Nyudens =406). Teachers’ judgments of students’ judgment accuracy
deviated 14.33% from the actual accuracy of students’ own monitoring judgments, with
a tendency to underestimate their students’ monitoring accuracy. Teachers’ judgments
of students’ performance deviated 21.96% from students’ actual performance, with a
tendency to overestimate students’ performance. So-called performance cues—pieces of
information pertaining to students’ prior knowledge and skills relevant to the performance
task—appeared predictive or diagnostic both for students’ performance and for students’
monitoring judgments. When making accurate judgments, teachers used diagnostic cues
to a greater extent than when making inaccurate judgments. Yet, when making accurate
judgments, teachers also used two non-diagnostic cues (students’ 1Q and self-concept
regarding reading comprehension). To further improve teachers’ ability to accurately judge
students’ monitoring, it may be worthwhile to help teachers ignore non-diagnostic cues.
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Accurate monitoring of one’s own learning is pivotal for students’ academic success (e.g.,
Dent & Koenka, 2016). When students know well what they do and do not understand, they
can regulate their own learning accordingly (Griffin et al., 2019). For example, students can
judge that they do not understand a particular text well enough and decide therefore that they
need to restudy that text. Accurate monitoring is seen as a prerequisite of effective regulation,
which in turn fosters students’ learning (Metcalfe & Finn, 2008; Pintrich, 2000; Rawson &
Dunlosky, 2007; Thiede et al., 2019; Winne & Hadwin, 1998; Zimmerman, 2000).

However, students have great difficulties with accurate monitoring of their own learning:
Students’ monitoring judgments of their own performance correlate only weakly with their
actual performance (Dunlosky & Lipko, 2007). Interventions using generation tasks such as
writing a summary or completing diagrams of relations in a text leads to higher monitoring
accuracy (e.g., Prinz et al., 2020; Thiede & Anderson, 2003; Van de Pol et al., 2019, 2020; Van
Loon et al., 2014). Yet, students’ monitoring is still only moderately accurate when using such
interventions.

To further improve students’ monitoring skills, teachers could help students with improving
their monitoring skills. However, to do this effectively and efficiently, teachers should have
an accurate idea of how well students can monitor their own learning. Accurately judging
students’ monitoring skills can successfully guide teachers’ decisions about which students
need what kind of help to improve students’ monitoring accuracy. Students who underestimate
or overestimate their own performance will use inefficient study strategies. Students who
underestimate their own understanding may, for example, restudy texts that they already
understand whereas students who overestimate their own performance may quit studying a
text while not having sufficiently understood previous texts. Instead of taking over students’
regulation (e.g., telling students which texts to restudy), helping students to improve their
monitoring skills is a more durable solution.

Earlier research has attended to teachers’ judgments of students’ performance (e.g., Thiede
et al., 2019; Urhahne & Wijnia, 2021), teachers’ judgments of students’ metacognitive abilities
in general (Carr & Kurtz-Costes, 1994), and teachers’ judgments of students’ self-regulation
strategies (e.g., Friedrich et al., 2013). Yet, there is hardly any research that focuses on
teachers’ judgments of students’ monitoring skills, and more specifically, on how well teachers
know how accurately students can monitor their own learning. To be able to help students
efficiently and effectively in improving their monitoring skills, it is crucial that teachers can
signal those students that have trouble accurately monitoring their own learning.

Gaining insight into how accurately teachers can judge students’ monitoring skills and how
these judgments are established is an important first step in this novel research area. Therefore,
we present a framework to conceptualize and empirically study teachers’ judgments of
students’ monitoring skills which can ignite further research on this topic. Furthermore, the
results of the current study can give a first impression of teachers’ ability to judge students’
monitoring skills and can serve as input for ideas on how to improve teachers’ judgment
accuracy of students’ monitoring skills.

Teacher judgments of students’ performance
There is a vast body of literature that focuses on teachers’ judgments of students’ learning

or performance (Studkamp et al., 2012; Urhahne & Wijnia, 2021), rather than teachers’
judgments of students’ monitoring skills. The literature on teachers’ judgments of students’
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performance focuses on three concepts: teacher judgment accuracy, teacher cue-utilization,
and cue diagnosticity (Fig. 1, left part). As our framework of teachers’ judgments of
students’ monitoring skills builds on this literature, we will first explain these three
concepts in the context of teachers’ judgments of students’ performance. After that, we will
discuss previous research on teachers’ judgments of students’ monitoring skills, introduce
our framework, and discuss teacher cue-utilization and cue diagnosticity in the context of
teacher judgments of students’ monitoring skills.

Teachers’ judgment accuracy of students’ performance

Teachers’ judgment accuracy of students’ performance refers to the relation between a teacher’s
judgment of a student’s performance and a student’s actual performance (e.g., Thiede et al.,
2019; Van de Pol et al., 2019; Fig. 1; Table 1). There are several measures to express judgment
accuracy (Griffin et al., 2019; Thiede et al., 2019). Two common measures are absolute
accuracy and bias. These measures focus on the difference between a teacher’s judgment of
a student’s understanding and a student’s actual understanding (most often indicated by a test
score). If a teacher for example thinks that a student scored eight points on a test and the student
indeed scored eight points, the teacher’s judgment is perfectly accurate. A teacher judgment of
ten points would indicate a deviation of two points (i.e., absolute accuracy) and overestimation
of two points (i.e., bias). A teacher judgment of six points would indicate a deviation of two
points (absolute accuracy) and an underestimation of two points (i.e., bias). Accurately knowing
how well a student understands a particular task (i.e., absolute accuracy/bias) can help teachers
to make appropriate and effective instructional decisions (Thiede et al., 2019) and is therefore
the focus of this paper (see “Discussion” section for a discussion on whether and how to use this
framework for measures of relative accuracy).

Generally, teachers are relatively accurate when monitoring students’ learning (Stidkamp
etal., 2012; Urhahne & Wijnia, 2021). Yet, there is also room for improvement and there are large
differences in judgment accuracy between teachers (Stidkamp et al., 2012). Although findings
differ across studies, teachers appear to have the tendency to overestimate students’ performance
(Urhahne & Wijnia, 2021). The accuracy of teachers’ judgments is assumed to depend on what
information or cues they use when making their judgments (e.g., Brunswik, 1952).

Teachers’ cue-utilization for judgments of students’ performance

When making judgments of students’ performance, teachers use all kinds of information
or cues (e.g., Oudman et al., 2018; Van de Pol 2021a, b) Cues are defined here as “bits of
information that might potentially be drawn upon or referred to by a teacher to inform a
judgment” (Snow, as cited in Cooksey et al., 2007, p. 431). Teachers use, for example,
performance cues; cues about students’ prior performance on related tasks such as students’
performance on a practice task (e.g., Dompnier et al., 2006; Dusek & Joseph, 1983; Helwig
et al.,, 2001; Oudman et al., 2018; Van de Pol et al., 2021a, b). Furthermore, teachers use
student cues; information that pertains to student characteristics such as their personality,
gender, effort in class etc. (e.g., Cooksey et al., 2007; Furnari et al., 2017; Glock et al., 2012).
Finally, teachers use fask cues; information that pertains to the task about which the judgment
is made, such as text length, text difficulty, or item difficulty (Cooksey et al., 2007; Oudman
etal., 2018).
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Table 1 Description and explanation of the measures of the framework of teachers’ judgments of students’

monitoring skills

Measure

Description

Operationalization/calculation

Explanation scores

Student monitoring

judgment (SMJ)

A student’s judgment of their own

performance

Question to student: How many points do you

think you will score/have scored on the test?

Teacher judgment of
students’ performance

(TJISP)

A teacher’s judgment of a student’s

performance

Question to teacher: How many points do you
think the student will score/have scored on the

test?

Teacher judgment of

A teacher’s judgment of a student’s

Question to teacher: What do 'you think the student

student monitoring monitoring judgment answered to the question: “How many points do
judgment (TISMJ) you think you will score/have scored on the test?”
Student monitoring The degree to which a student’s Absolute: ABS(SMJ ~ SP) Absolute
accuracy (SMA) ‘monitoring judgment about their own (range: 0 to +24) The accuracy score indicates the degree of
performance is in line with their actual deviation between the student’s judgment of
performance. performance and actual performance. Zero
Bias: SMJ — SP indicates perfect accuracy.
(range: -24 to +24) Bias
* Negative: the degree to which the student
underestimates their own performance
® Zero: the student judges their performance
accurately
 Positive: the degree to which the student
overestimates their own performance
Teacher judgment The degree to which a teacher’s Absolute: ABS(TISP — SP) Absolute
accuracy (TJA) monitoring judgment about a student’s (range: 0 to +24) The accuracy score indicates the degree of

performance is in line with the student’s

actual performance.

Bias: TISP - SP

(range: -24 to +24)

deviation between the teacher’s judgment of
the student’s performance and the student’s
actual performance. Zero indicates perfect
accuracy.

Bias

* Negative: the degree to which the teacher
underestimates the student’s performance

o Zero: the teacher judges their performance
accurately

o Positive: the degree to which the teacher

overestimates the student’s performance
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Table 1 (continued)

A series of previous studies, using the same tasks as in the current study, focused on secondary
education teachers’ cue-utilization when judging students’ performance (Van de Pol et al., 2019,
2021a, b). These studies showed that teachers mostly use performance cues but also frequently
student cues. In these studies, teachers saw diagrams that their own students completed about
the causal relations in the texts the students had read (the study materials for the students were
derived from a study of Van Loon et al., 2014). From these diagrams, teachers could deduce
several performance cues such as the number of correct relations represented in the diagrams
or the extensiveness of the answers in the diagrams. From knowing the student’s name, teachers
could deduce student cues such as a student’s effort in class or conscientiousness when working
on school work. Finally, teachers had information about the materials (e.g., texts, test questions)
from which they could deduce task cues such as text length or difficulty of a test question. The
studies showed that for judgments of students’ performance, teachers mostly used performance
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cues such as the completeness or correctness of the diagrams as well as — although to a lesser
extent — student cues (e.g., students’ IQ and effort in class) (Van de Pol et al., 2019, 2021a, b).
A study of Oudman et al. (2018) showed similar results. In this study—using different materials
compared to the current study and the studies of Van de Pol et al., 2019, 2021a, b—primary
education teachers judged their students’ mathematics performance while having access to
students’ practice tasks (containing performance cues), students’ names (giving access to student
cues), and the tasks (giving access to task cues). Teachers mainly used performance cues when
these were available: students’ answers on the practice task (item performance) and students’
misconceptions as shown in the practice tasks.

There are different ways of measuring cue-utilization (Van de Pol et al., 2020). Often,
cue-utilization is operationalized by looking at the relation between the actual value or
manifestation of a cue (e.g., a student’s actual effort level in class or a student’s actual score on
a prior task) and a teacher’s judgment of the student’s performance (Fig. 1, far left; Dunlosky
et al., 2016; Schleinschok et al., 2017; Van de Pol et al., 2019; Van Loon et al., 2014). For
example, teachers who give systematically higher judgments of students’ performance on a
test for students who score high on a prior task are considered to have used the cue ‘prior task
score’ when making judgments. That is, the significant correlation between teacher judgments
of students’ performance on a test and the actual cue-value of the cue ‘prior task score’
indicates that teacher may have used this cue when judging students’ performance.

Cue-diagnosticity for students’ performance

The cues that teachers use vary in the degree to which they are predictive or diagnostic of
the outcome, often students’ understanding of subject-matter, indicated by students’ test
performance (e.g., Thiede et al., 2019). A student’s score on a prior, related, task will be
more diagnostic for a student’s test performance than, for example, a student’s gender. So cue
diagnosticity refers to the relation between an actual cue value and the judged outcome (often:
students’ test performance; Dunlosky et al., 2016). According to the Lens Model (Brunswik,
1952; Kaufmann & Athanasou, 2009), judgments are more accurate when diagnostic cues are
used to arrive at a judgment and when non-diagnostic cues are ignored (Thiede et al., 2015; Van
de Pol et al., 2021b). In a previous study (Van de Pol et al., 2021b), the diagnosticity of a wide
array of cues for students’ reading comprehension performance was investigated; performance
cues were found to be most diagnostic (i.e., r> =0.40 and significant; Evans, 1996).

Because we focus on teachers’ judgments of students’ monitoring skills, not of students’
performance, we now turn to this topic. First, we discuss previous research on teachers
judgments of students’ monitoring skills. Then, we introduce our framework and discuss the
concepts of teacher cue-utilization and cue diagnosticity in the context of teacher judgments
of students’ monitoring skills.

Teachers’ judgments of students’ monitoring skills
Previous research
A few studies have investigated how teachers judge students’ self-regulated learning skills

or metacognition. Carr and Kurtz (1991) and Carr and Kurtz-Costes (1994) for example
asked primary school teachers to judge students’ metacognitive abilities about “where,
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when, and how strategies can be applied in the classroom” (Carr & Kurtz, 1991, p.267)
and these judgments were compared to students’ self-reports. Teachers were moderately
accurate, as shown by a correlation of .40 between teachers’ judgments and students’
self-reports (Carr & Kurtz, 1991) and .46 (Carr & Kurtz-Costes, 1994). Using a similar
methodology, Friedrich et al. (2013) found weak correlations between secondary school
teachers’ perceptions of their students’ pre-actional self-regulation strategies (e.g., goal
setting and planning) and actional self-regulation strategies (e.g., concentration and effort)
during math class and students’ own perceptions of these aspects (respectively .13 and .29).

These studies, however, used students’ self-reports as a criterion, which have been
shown to have low validity (Veenman & van Cleef, 2019). In addition, the actual accuracy
of students’ monitoring skills and teachers’ ability to judge students’ monitoring skills
is hardly addressed in previous research. Although it is important for teachers to know
whether students know about and use self-regulation strategies, knowing whether students’
monitoring is accurate may be crucial as this will help to adapt the regulation strategies
teachers use to a student’s current self-regulation and will therewith promote students’
learning (e.g., Cleary & Zimmerman, 2004; Kostons et al., 2012).

We only encountered two studies that investigated teachers’ ability to judge students’
monitoring. In a study of Fleury-Roy and Bouffard (2006), primary school teachers (N="74)
were asked to classify their students (N=684) into one of three categories: students
who underestimate their own general cognitive abilities (‘pessimists’), students who
overestimate their abilities (‘optimists’), or students who accurately estimate their abilities
(‘realists’). The teachers’ classification was compared to whether students overestimated
(classified as optimists), underestimated (classified as pessimists), or accurately (classified
as realists) judged their own performance. It turned out that 51.32% of the students were
classified correctly by their teachers, meaning that almost 50% of the students were
wrongly classified. Of the 112 students who were pessimists, 35 were correctly classified
as pessimists by the teachers (31.25%). Of the 88 students who were optimists, 16 were
correctly classified by teachers as optimists (18.18%). And the 484 students who were
realists, 300 were correctly classified by the teachers as realists (61.98%).

Jamain (2019) conducted a follow-up study asking 13 primary school teachers to classify
their students (N=292) into the same categories as Fleury-Roy and Bouftard (2006), but sepa-
rately for students’ Mathematics and French performance. Overall, 45.55% (Mathematics) and
41.78% (French) of the students were classified correctly by the teachers. Of the 44 (French)
and 47 (mathematics) students who were pessimists, 17 (French) and 20 (mathematics) were
correctly classified as pessimists by the teachers (38.64% and 42.55% respectively). Of the 40
(French) and 41 (mathematics) students who were optimists, 10 (French) and 15 (mathematics)
were correctly classified by teachers as optimists (25% and 36.59% respectively). Finally, of the
208 (French) and 204 (mathematics) students who were realists, 95 (French) and 98 (mathemat-
ics) were correctly classified by the teachers as realists (45.67% and 48.04% respectively).

The categoric approach used in these two studies, however, does not match the actual
classroom situation. In this categoric approach, student’s monitoring judgment was seen
as pessimistic when the students’ accuracy score was more than —1 standard deviation
from the mean of students’ monitoring accuracy, as optimistic when the students’
accuracy score was more than+ 1 standard deviation from the mean, and as realistic
when the students’ monitoring accuracy score was within —1/+ 1 standard deviation
from the mean.' Therefore, the pessimist and optimist group will always be about 16%

! Students’ monitoring accuracy was calculated by subtracting the students’ test score from their monitoring
judgment of their test score (both converted to z scores).
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each, and the realist group about 68%. However, in practice, the amount of students in a
class judging their performances optimistic, pessimistic, or realistic can vary from these
percentages. The distribution depends on the age of the students, task difficulty, and
prior knowledge (Lin et al., 2002). Younger children, for example, overestimate their
performance more than older children (Destan & Roebers, 2015). Similarly, students
who have low levels of prior knowledge, also tend to overestimate their performance
(Dunning et al., 2003; Hacker et al., 2008). In addition, Lin et al. (2002) showed that
students’ monitoring accuracy depended on the task difficulty; their monitoring was
more accurate for easy tasks than for difficult tasks.

Furthermore, the categoric approach of Fleury-Roy and Bouffard (2006) does
not enable us to determine the degree to which teacher’s judgments of students’
monitoring accuracy differs from students’ actual monitoring accuracy. Yet, knowing
this may be important: If teachers misjudge students’ monitoring skills with only 1
out of 10 points, there seems to be less of a problem than when teachers misjudge
students’ monitoring skills with 5 out of 10 points. In the categoric approach,
however, both instances (1 or 5 points misjudgment) could be categorized as accurate
judgments. Moreover, the categoric approach of Fleury-Roy and Bouffard (2006)
does not indicate to what degree students’ monitoring judgments are correct. This is
important as students whose monitoring judgment deviates only slightly from their
actual test score may need less or different help than students whose monitoring
judgment deviates to a great extent from their actual test score. Yet, in the categoric
approach of Fleury-Roy and Bouffard (2006), both these students can be categorized
as optimists (or even as realists or pessimists, this is completely dependent of the
other students in the sample).

Framework of teachers’ judgments of students’ monitoring skills

We developed a framework which applies to every classroom situation, regardless of the
proportion of optimists/pessimists/realists and which enables us to determine the degree
to which teachers’ judgments of students’ monitoring accuracy differs from students’
actual monitoring accuracy. This framework can both be used to clearly conceptualize
different concepts related to teachers’ judgments of teachers’ monitoring skills, and as
a guideline on how to operationalize these concepts. Teachers’ judgment accuracy of
students’ monitoring judgments is captured with three measures (Fig. 1, bold boxes and
Table 1 gray rows).

The first measure is the Student Monitoring Accuracy according to Teacher
Judgments which indicates how accurately a teacher thinks students can monitor their
own understanding (SMA-TJ; Fig. 1 and Table 1). This measure refers to the (absolute
or signed) difference between a Teacher’s Judgment of a Student’s Performance (TJSP)
and a Teacher’s Judgment of a Student’s Monitoring Judgment (TJSMJ). Teachers’
Judgments of Students’ Performance (TJSP) can for example be measured by asking
teachers: ‘How many points do you think the student will score (or has scored) on the
test?’ (Fig. 1). Teachers’ Judgments of Students’ Monitoring Judgments (TJSMJ) can be
measured by asking teachers ‘What do you think the student answered to the question:
How many points do you think you will score on the test?” (Fig. 1). This measure thus
shows to what degree a teacher’s judgment of a student’s performance is in line with the
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teacher’s judgment of the student’s monitoring judgment, regardless of the degree to
which the teacher is correct about the student’s actual monitoring judgment.

The difference between teachers’ Judgments of Students’ Monitoring Judgments
(TJSMJ) and Student Monitoring Judgments (SMJ) is represented by the second measure:
the Teacher Judgment Accuracy of Students’ Monitoring Judgment (TJASMIJ; Fig. 1 and
Table 1). This measure indicates the degree to which a teacher’s judgment of a student’s
monitoring judgment is in line with a student’s actual monitoring judgment. Or in other
words: How well does the teacher know how students monitors themselves? A difference
of zero indicates that the teacher can accurately judge a student’s monitoring judgment; a
negative difference indicates underestimation of the student’s monitoring judgment (i.e.,
the teacher thinks that the student underestimates their performance more than the student
actually does) and a positive difference an overestimation (i.e., the teacher thinks that the
student overestimates their performance more than the student actually does). These two
first measures, the Student Monitoring Accuracy according to Teacher Judgments (SMA-TJ)
and the Teacher Judgment Accuracy of the Student’s Monitoring Judgment (TJASMYJ),
do not indicate how well teachers are able to judge their students’ monitoring judgment
accuracy. This is indicated by the third measure.

The third measure, the Correctness of Student Monitoring Accuracy according to
Teacher Judgments (C-SMA-TJ; Fig. 1/Table 1), compares the difference between Student
Monitoring Accuracy according to Teachers’ Judgments (SMA-TJ) and a Student’s actual
Monitoring Accuracy (SMA; i.e., the difference between a student’s monitoring judgment
[SMJ] and their Student’s actual Performance [SP]). It indicates how well a teacher knows
how accurately a student can monitor their understanding. For this measure (C-SMA-TJ),
a difference of zero means that that the teacher made an accurate judgment of the students’
degree of monitoring accuracy; a negative difference indicates underestimation of the stu-
dent’s monitoring accuracy and a positive difference an overestimation.

We will further clarify the framework using a numeric example (Fig. 2). In this exam-
ple, the student scored two points on a test (Student Performance or SP=2). The student
judged that they would score four points (Student Monitoring Judgment or SMJ=4). The
student’s monitoring judgment thus deviates two points from their actual performance
(Student Monitoring Accuracy or SMA e accuracy =2) and the student overestimates
their performance with two points (Student Monitoring Accuracy or SMA;, = +2).

The teacher thinks that the student scored five points (TJISP). Given that the student’s
actual performance (SP) was two, the teacher’s judgment of the student’s performance
deviates three points from the student’s actual performance (TJA pq1ue accuracy =3) and the
teacher overestimates the student’s performance with three points (TJAy;.s score = +3)-

Furthermore, the teacher thinks that the student’s monitoring judgment was two points
(TISMJ=2). Given that the teacher thought that the student would score five points,
the student monitoring accuracy according to teacher judgments is three points (SMA-
TJ sbsolute accuracy = 3) and the teacher underestimates the student’s monitoring judgment with
three points (SMA-TJ ;. score =—3)-

In reality, the student thought they would score four points (SMJ), so the teacher
Jjudgment of the student’s monitoring judgment (TISMJ) deviates two points from the
student’s monitoring judgment (TJASMJ i1 accuracy =2) and the teacher underestimates
the student’s monitoring judgment with two points (TJASMI ;. ccore =-2)-

Finally, the teacher thinks that the student underestimates their own performance by three
points (SMA-TJ) while the student overestimates their performance by two points (SMA).
Therefore, the teacher’s idea of the student’s monitoring accuracy deviates one point from
the student’s actual monitoring accuracy (C-SMA-TJ =1) and the teacher

absolute accuracy —
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3/-3

Student monitoring
accuracy according to
teacher judgments
(SMA-TJ)

3/+3

( Teacher judgment w [

accuracy (TJA)

~
Correctness of student
monitoring accuracy

1/-5

according to teacher

judgments (C-SMA-TJ) J

Teacher judgment
accuracy of student
monitoring judgment
(TJASMI)

]

2/-2

( Student monitoring
l accuracy (SMA)

2 2/+2 4

Fig.2 Numeric example for the framework of teachers’ judgments of students’ monitoring skills. Note.
First number represents the absolute accuracy score, second number the bias score

underestimates the correctness of the student’s monitoring accuracy (C-SMA-TJ,;,=-5).
That is, the teacher unjustly thinks that the student underestimates their understanding.

Thus, the student monitoring accuracy according to teacher judgments (SMA-TJ)
indicates the degree to which the teacher thinks the student accurately monitor their own
performance. With the teacher judgment accuracy of the student’s monitoring judgment
(TJASMJ), one can check whether the teacher’s idea of a student’s monitoring judgment
is correct. Finally, the correctness of student monitoring accuracy according to teacher
judgments (C-SMA-TJ) indicates the extent to which the teacher’s idea of a student’s
monitoring accuracy is in line with the student’s actual monitoring accuracy.

Teachers’ cue-utilization for judgments of students’ monitoring judgments

As with judging students’ performance, teachers also use cues when judging students’
monitoring judgments. These cues also vary in the extent to which they are diagnostic of
the outcome that is being judged; in this case, students’ monitoring judgments (Fig. 1, far
right). So for judging students’ monitoring judgments, cue-utilization refers to the relation
between the manifestation or value of a cue (e.g., a student’s intelligence) and a teacher’s
judgment of a student’s monitoring judgment.? If teachers give systematically higher
judgments of students’ monitoring judgments for students who are highly conscientious
(as perceived by the teachers), there is a (positive) relationship between the (perceived) cue
value and the teachers’ judgments, indicating that teachers may have used this cue.

2 Some studies use the actual cue values for this cue-utilization measure (e.g., Van Loon et al., 2014); other
studies use the cue values as perceived by the teacher (e.g., Fleury-Roy & Bouftard, 2006).
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Little is known about the cues teachers use for judging students’ monitoring skills.
Dignath and Sprenger (2020) asked primary school teachers how they would asses
students’ self-regulated learning. From their answers, it occurred that teachers used
students’ off-task behavior and self-assessment as indicators for poor self-regulation. When
being asked to identify students with poor self-regulation, teachers in the study of Callan
and Shim (2019) indicated to focus on off-task behavior and poor academic performance.
Finally, Carr and Kurtz-Costes (1994) found that teachers’ used students’ self-concept and
achievement level as primary indicators of students’ metacognitive ability. Summarizing,
when judging students’ self-regulation, teachers seem to use students’ off-task behavior,
self-concept, and (self-assessed) achievement. In the current study, we investigate teacher’s
cue-utilization when judging students’ monitoring skills and empirically determine the
actual diagnosticity of the cues.

Cue-diagnosticity for judgments of students’ monitoring

Teachers’ judgments of students’ monitoring judgments are based on cues. The diagnosticity
of these cues refers to the relation between a student’s monitoring judgment of their test score
and the value of a cue. If, for example, students’ monitoring judgments strongly relate to
the degree of students’ conscientiousness (i.e., a cue), this cue is considered diagnostic for
students’ monitoring judgments. In line with the assumptions of the Lens Model (Brunswik,
1952), teachers’ use of cues that are diagnostic for students monitoring judgments would lead
to more accurate teacher judgments of students’ monitoring judgments. That is, if teachers
use the same cues (for their judgment of a student’s monitoring judgment) as students (for
judging their performance), they may arrive at similar judgments as students. In this sense, the
diagnosticity of cues for students’ monitoring judgments is similar to students’ cue-utilization
for judging their own performance. When judging their performance, students tend to rely on
non-diagnostic cues such as text length, interest in the text topic, or study effort instead of
diagnostic performance cues such as their ability to explain the meaning of a text, resulting
in inaccurate judgments (Bol et al., 2010; Hacker et al., 2008; Thiede et al., 2010). Thus,
when teachers use the same non-diagnostic cues, they probably arrive at accurate judgments
of students’ monitoring judgments. Hence, the cues that teachers use should differ between
their judgments of students’ monitoring and judgments of students’ performance to arrive at
accurate judgments.

The current study

In the current study, we focused on secondary education teachers’ judgments of their own
students’ monitoring. Teachers judged both students’ performance (TJSP) on a reading
comprehension test and students’ monitoring judgments (SMJ) about their own reading
comprehension performance (TJISMJ). While making the performance judgments, all
teachers had the following information from which they could deduce cues: (1) student
work (i.e., diagrams students completed about the causal relations in the text) making
performance cues available, (2) students’ names, making student cues available, and (3) the
task (i.e., the texts students have read and the test questions about these texts), making task
cues available. Students also gave a monitoring judgment of their own test performance
(SMJ) and took a test to measure student performance (SP).
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Our first research question was:

1. To what extent:

a) do teachers think students can accurately monitor their own learning? (student moni-
toring accuracy according to teacher judgments, SMA-TJ)

b) are teachers’ judgments of students’ monitoring judgements in line with students’
actual monitoring judgments (teacher judgment accuracy of student monitoring
judgment, TJASMI)?

c) are teachers’ judgments of students’ monitoring accuracy in line with students’
actual monitoring accuracy (correctness of student monitoring accuracy according
to teacher judgments, C-SMA-TJ)?

Given a lack of previous research, we did not have hypotheses for RQla — RQlc;
these aspects were explored. For aforementioned reasons (not matching the actual
classroom situation and not indicating the degree of judgment (in)accuracy, we do not
use the categoric approach of Fleury-Roy and Bouffard (2006) in this paper. Yet, to be
able to compare teachers’ judgment accuracy of students’ monitoring skills in our cur-
rent sample to that of the samples used in Fleury-Roy and Bouffard (2006) and Jamain
(2019), we do provide the categoric calculations as applied to our data in the Supple-
mentary Material.

To arrive at accurate judgments of students’ performance and students’ monitoring
judgments, teachers need to use those cues that are most diagnostic for students’ per-
formance and students’ monitoring judgments respectively. Previous research showed
that performance cues were most diagnostic for students’ reading comprehension per-
formance (Van de Pol et al., 2021b). Yet, for teachers’ judgments of students’ monitor-
ing judgments, it is unclear which cues are diagnostic. In the current study, we will
therefore explore the diagnosticity of several cues for judging students’ monitoring
judgments and compare this to the diagnosticity of cues for students’ performance. Our
second research question is:

2. What cues are diagnostic for students’ monitoring judgments and how does this differ
compared to the diagnosticity of cues for students’ performance?

For judgments of students’ monitoring judgments we expect those cues that
students’ use (such as text length or interest in the text topic) to arrive at their
monitoring judgments of their performance to be most diagnostic for students’
monitoring judgments. Based on previous research we expect that students use
mostly non-diagnostic (student or task) cues (Bol et al., 2010; Hacker et al., 2008;
Thiede et al., 2010), and these cues are thus expected to be most diagnostic for
students’ monitoring judgments.

Finally, we explored teachers’ cue-utilization both for judging students’ performance
and students’ monitoring judgments. Furthermore, we compared cue-utilization for
accurate teacher judgments of students’ performance or students’ monitoring judgments
to inaccurate teacher judgments. For cue-utilization, we addressed the following research
questions:
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3. What cues do teachers use for judging students’ performance (RQ3a) and to what extent
does this differ between accurate and inaccurate judgments of students’ performance
(RQ3b)?

4. What cues do teachers use for judging students’ monitoring judgments (RQ4a) and to
what extent does this differ between accurate and inaccurate judgments of students’
monitoring judgments (RQ4b)?

We expect that for teachers’ judgments of students’ performance (RQ3a), teachers
will mostly use performance cues (e.g., the completeness and correctness of students’
diagrams) as well as—although to a lesser extent—some student cues (e.g., IQ and
effort in class) (Van de Pol et al., 2019, 2021a, b). For accurate judgments, we expect
teachers to use performance cues to a greater extent than for inaccurate judgments
(RQ3b).

Regarding teachers’ judgments of students’ monitoring judgments (RQ4a), we expect
—based on research on teachers’ judgments on students’ self-regulation (Callan & Shim,
2019; Carr & Kurtz, 1994; Dignath & Sprenger, 2020)—that teachers use cues regard-
ing students’ academic performance (in our study: cues from the diagrams students’
have completed, students’ general school performance), students’ behavior in class
(here e.g., students’ effort in class and conscientiousness), and students’ self-concept.

In addition (RQ4b), based on the Lens Model (Brunswik, 1952), we expect that for
accurate judgments, teachers use the diagnostic cues to a greater extent than for inaccurate
judgments (the diagnosticity is determined under RQ2).

Method
Participants and design

Forty-six secondary education teachers of different subjects for which text comprehen-
sion is important (e.g., languages, history) participated (65.22% female; 95.65% Dutch;
M, =40.90; SD=0.84). They made judgments about nine of their own students,
resulting in a total sample of 406 students (Mage=15.15 years, SD=1.34; 52.71%
female; 90.14% Dutch).® The sample-size was based on a multilevel a-priori power
analysis (power =0.80) conducted in spa-ml (Moerbeek & Teerenstra, 2015). Teach-
ers were recruited from the researcher’s network and via social media and received a
€50 voucher for participation. Teachers were asked to indicate with which classes they
could participate potentially and one of those classes was selected randomly. A 10€
voucher was put up for raffle within each participating class. The study was approved
by the Ethics committee of the authors’ institute.

The data for the current study stems from a larger study addressing, amongst others,
the relationship between teachers’ monitoring accuracy of students’ performance and
their cue-utilization for these performance judgments (Van de Pol et al., 2021b). For the
purpose of this larger study, teachers participated in three conditions. First, teachers made

3 Two teachers made judgments about 7 students and one teacher about 5 students because there were not
enough students in their class that participated in this study due to non-consent or illness on the day of
administration.
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performance judgments, restudy decisions for students, and judgments about students’
monitoring judgments for one practice student and three of their students (judgment-only
condition). Second, they made performance judgments, indicated on a cue-list which
cues they had used for these performance judgments, made restudy decisions, and made
judgments about students’ monitoring judgments for one practice student and three of
their students (judgment+ cue-list condition). Third, they made performance judgments,
indicated on a cue-list which cues they had used for these performance judgments, judged
the values of the cues they had used, made restudy decisions, and made judgments about
students’ monitoring judgments for one practice student and three of their students
(judgment + cue-list + cue-value-judgment condition). This order (judgment-only condition,
judgment+cue-list condition, judgment+ cue-list+ cue-value-judgment condition) was
the same for each teacher. In all cases, teachers saw the diagrams that students completed
(making performance cues available), the student’s name (making student cues available),
and they knew the texts and the test questions (making task cues available). The conditions
did not differ regarding the three accuracy measures” (SMA-TJ, C-SMA-TJ, and TIASM)).
Therefore, in the current study, we used data of all three conditions.

To ensure variation in students’ reading comprehension level, students per condition
were selected based on their scores on the general reading comprehension level test (see
“Measurement of student cues” section). For each condition, we selected a student that
scored around the 20™, 50%, and 80™ percentile within each class and the order in which
the students had to be judged within a condition was randomized. The practice students
were chosen randomly from each teacher’s class.

Materials
Expository texts

Students read three expository texts “Music makes smart” (167 words; M reading
time 89.40 s, SD=135.22), “Sinking of metro cars” (158 words; average reading time
124.70 s; SD=64.18), and “Concrete constructions” (166 words; average reading time
72.86 s; SD=47.26), stemming fromVan Loon et al. (2014).°> Each text contained four
causal relations between five elements (e.g., because the concrete dries out (element 1),
the building becomes smaller (element 2); 1 causal relation). For each text, students
received the following instructions: “Please read this text carefully. You cannot look back
in the text when you will complete diagrams and take the test.” (Van de Pol et al., 2021b).
There was no time limit for reading the texts. After having read each text, students
indicated how many words in the text they found difficult, to measure the task cue ‘number
of difficult words in the text’.®

4 To check this, we performed multilevel analyses with students nested in teachers using a Bonferroni cor-
rected alpha of .01 for multiple comparisons. Condition did not have an effect on SMA-TJ, C-SMA-TJ, and
TIASMI (p’s between .023 and .900).

5 This is also the order in which the students read the texts and teachers judged students’ performance
(TJSP) and judged students’ monitoring judgments (TJSMJ).

6 Other task cues that were measured were: number of facts in each text, text length, and text position.
However, we did not include these cues in the current study because these did not vary per text, so cue-
diagnosticity and cue-utilization cannot be computed for these cues.
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Diagrams

After having read all texts, students completed three pre-structured diagrams, one for each
text (Van de Pol et al., 2021b; Van Loon et al., 2014). There was no time limit for complet-
ing the diagrams. Each diagram consisted of five boxes connected with arrows and one box
was already completed (see Appendix Fig. 4 for an example). Upon the completion of each
diagram, students received the following instructions: “Please complete the diagram for the
text [title text] that you have read. If you are unable to complete a box, please fill out a ?”.
To determine the values of several diagram cues, students’ diagrams were coded using an
existing coding scheme (Van de Pol et al., 2021b; Van Loon et al., 2014). Several perfor-
mance or diagram cues were coded. We coded students’ text in the diagrams as a correct
element or box (see Appendix Fig. 4) when the student’s answer matched the answer in
the coding scheme, as a commission error when the student’s answer was not in the coding
scheme, or as an omission when a necessary cause or consequence (i.e., an element) from
the coding scheme was missing in the diagram. In addition, we counted the number of
question marks or blank boxes in the diagram. In addition, the number of correct relations
in the diagram was determined; that is, the number of correct combinations of two ele-
ments or boxes (see Appendix Fig. 4). The minimum for these diagram cues was 0 and the
maximum is 4, per diagram (0—12 for the three diagrams together).

In addition, the number of correct facts (0-7) that each diagram contained was scored
(i.e., text details that were not essential for understanding the causal relations). Two
assistants coded 60 diagrams and the interrater reliability was considered substantial
for coding the correct elements, commission errors, omissions, number of empty boxes
and number of question marks in the diagrams (Krippendorff’s alpha=0.96; Landis &
Koch, 1977), for determining the correct combinations of two elements (Krippendorff’s
alpha=0.91) and for coding the facts (Krippendorft’s alpha=0.99). The average number
of words per diagram box was determined and the time needed to finish each diagram was
extracted from the online platform in which the data was gathered (i.e., Gorilla).

Measurement of student cues

Students reported their gender and whether they had a learning problem. Students’ general
effort in class was measured using the Ongoing Engagement Subdomain Scale (IRRE,
1998). Students answered five questions on a scale from 1 (totally disagree) to 4 (totally
agree). An example item is: “I pay attention in the lessons of teacher X”. The internal
consistency in our sample was acceptable (Q2=0.76).

Students’conscientiousness and extraversion was measured using the Big Five
conscientiousness and extraversion scales (Goldberg, 1992). Students answered
six questions for conscientiousness and six for extraversion on a scale from 1 (not
true at all) to 7 (entirely true). Example items are: “To what extent do you show the
following traits in class of teacher X: precision (for conscientiousness) or quietness
(reverse coded; for extraversion)”. The internal consistency in our sample was good
(2 =0.86 for conscientiousness, Q =0.89 for extraversion).

Students were asked to report their average grade for the core subjects Dutch,
mathematics, geography, science, biology, and English. The mean of these grades was used
for the variable general school performance.

Students’ interest in each text topic was measured using the Situational Interest Scale
(Linnenbrink-Garcia et al., 2010), that was administered separately for each text. Students
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answered four questions on a scale from 1 (not at all true) to 5 (very true). An example
item is: “The topic of this text is fascinating to me”. The internal consistency in our sample
was good (Q=1.00).

Students’ self-efficacy for the subject their teacher teaches to them was measured using
the Perceived Self-efficacy Scale (Marsh et al., 2006). Students answered four questions on
a scale from 1 (almost never) to 4 (almost always). An example item is: “I’m certain I can.
understand the most difficult materials presented in the study materials of subject X”. The
internal consistency in our sample was good (2=0.83).

Students’ self-concept for reading comprehension was measured using the self-concept
scale of the TIMSS 2007 study, that was adapted for reading comprehension (Olson et al.,
2008). Students answered four questions on a scale from 1 (totally disagree) to 4 (totally
agree). An example item is: “I usually do well in reading comprehension tasks”. The inter-
nal consistency in our sample was good (Q=0.88).

Students’ nationality was measured by asking students’ own birth country, that of their
father, and mother. A variable consisting of the following scores was then computed: 0
(student/father/mother not born in the Netherlands (NL)); 1 (student not born in NL;
mother or father born in NL), 2 (student not born in NL; mother and father born in NL), 3
(student born in NL; mother and father not), 4 (student and mother or father born in NL),
or 5 (student, mother and father born in NL).

We used the following three quality criteria to assess the quality of the instruments
used to measure the student cues with regard to knowledge and understanding (i.e.,
general reading comprehension, reproduction of facts, prior knowledge, students’ 1Q): 1)
reliability (here Q>0.70), 2) question difficulty (% correct for open questions 25-90%;
for MC questions we use the corrected p-value which indicates the percentage of students
who can answer the question correctly without guessing’), and 3) discrimination (item-rest
correlations of >0.25; Van Berkel & Bax, 2006; Van den Brink & Mellenbergh, 1998).
Instruments that scored insufficiently on two or more of these three quality criteria (i.e.,
reliability, question difficulty, and discrimination) were not used (here: prior knowledge
test about the test topic).

Students’ general reading comprehension level was measured using a cloze test (Kamal-
ski, 2007), that was developed for this project. In this cloze test, students had to read a text
and complete 20 words that were omitted in the text. See for further information about
this test Van de Pol et al. (2021b). The items were of mixed difficulty but not too difficult
or too easy: the percentage correctly answered items ranged from 9.7% to 92% (M =62%;
SD=22%; Van Berkel & Bax, 2006; Van den Brink & Mellenbergh, 1998). The item-rest
correlations were sufficient for 14 of the 20 items (M =0.18; SD =0.08): the majority of the
items thus discriminated well between students with low and high test scores (Van Berkel
& Bax, 2006; Van den Brink & Mellenbergh, 1998).

Students’ 1Q was measured using the shortened version of the Raven Progressive Matri-
ces (Bilker et al., 2012), containing nine items. The internal consistency in our sample was
moderate (2=0.54). The item difficulty varied and items (except for three) were not too
easy nor too hard (corrected p-values for the items that scored sufficiently varied between
0.63 and 0.87; threshold was 0.56). The item-rest correlations were sufficient to very good
(M=0.27, SD=0.07). See also Van de Pol et al. (2021b).

7 Probability p=proportion of students that answered the question correctly. P ocea=P — (1-p)/(number
of alternatives-1).
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To measure students’ ability to reproduce facts, students first read a text from Van Loon
et al. (2014). After that, they completed the personality questionnaire for conscientiousness
and extraversion. Thereafter, they (without seeing the text they previously read) answered
five questions about the facts in the text. Answers of 90 students were double coded and
the interrater reliability was good (Krippendorff’s alpha=0.98). The items were not too
difficult or too easy: the percentage correctly answered items ranged from 27.8% to 78%
with one exception: that question had a percentage correct of 18.8% which was slightly
below the threshold of 25%. The item-rest correlations were sufficient for four of the five
items (M =0.17; SD=0.002). See also Van de Pol et al. (2021b).

Student text comprehension test

After finishing the diagrams, participants answered one question per text that asked them
to describe the four causal relations from the text using the five elements (Van de Pol et al.,
2019; Loon et al., 2014). One element was always provided in the formulation of the test
question (see Appendix for an example test question). Students’ tests were coded using an
existing coding scheme (Van de Pol et al., 2019; Van Loon et al., 2014). Students could
score — per text — one point for each correct element (four in total; the event that was pro-
vided in the test question was not counted) and one point for each correct relation between
two element (four in total; the element that was provided in the test question was counted
here). The overall minimum score was 0 and the maximum score was 24.% Data of 50 stu-
dents was coded by two assistants. The interrater reliability was substantial both for scoring
the elements (Krippendorff’s alpha=0.93) and for scoring the causal relations (Krippen-
dorff’s alpha=0.88). The reliability of the test was acceptable (Cronbach’s alpha=0.73).°

Student Monitoring Judgment (SMJ)

To measure students’ monitoring judgments (SMJ) of their overall test score (so over the
three test questions), we asked the following question: “The maximum number of points
for the test is 24: 12 for the correct elements (causes or consequences) and 12 for the right
order of the elements. How many points do you think you scored on the test?”.

Teacher Judgments of Student Performance (TJSP)

As an introduction for the question to measure teachers’ judgments of student performance
(TJSP) per test question, teachers received the following explanation: “In a bit, you will
judge for a few students how many points they have scored on each test question. For
each test question, students could score a maximum of eight points: four points for the
four correct elements (causes or consequences), and four points for the four correct causal
relations (i.e., the correct combination of two elements). You can use the following sources
when making these judgments: the diagram the student completed, information you know
about your student, and information that you remember from the texts and test questions.”
Then, teachers were asked, per text: “How many of the eight points do you think this
student scored on the test question about [TEXT TITLE]?”. As the other judgments were

8 3 (texts) * (4 (correct elements) + 4 (correct relations)) =24 points.
® For more information about the test and its validity, see Van de Pol et al. (2021b).
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asked at the test level and not per text, we used the sum score of the teachers’ judgments of
students’ performance over the three texts in the analyses.

Teacher Judgment of Students’ Monitoring Judgment (TJSMJ)

To measure teachers’ judgments of students’ monitoring judgments, we asked teachers
the following question: “For the entire test (about the three texts), students could score
24 points in total: 12 for the correct elements (causes or consequences), and 12 for
the correct causal relations (i.e., the correct combination of two elements). How many
points do you think that each student themselves think they have scored on the test?
The students have judged their own test scores after they had completed the test.”

Procedure
Students

In a first session (=50 min), students completed several tasks and questions to measure
the values of the cues we used in this study (see sections about Diagram cues and Stu-
dent cues). In addition, students completed other measures that are not included in the
current study such as the liking of and familiarity with peers.

In a second session which took place one week later and took +50 min, students watched
a short instruction movie clip explaining the tasks, read the three texts, and indicated per text
how many words they found difficult and how interested they were in the text topic. Then,
they completed a pre-structured diagram about the causal relations in the text (without seeing
the texts). After finishing the three diagrams, they completed the three test questions (without
seeing the texts or diagrams). Finally, they judged their own and the understanding of five of
their peers.lo Students completed all tasks of session one and two on a computer while being
in class; the sessions were led by a researcher. All tasks were programmed in Gorilla.

Teachers

First, teachers read three texts. Then, they judged — per test question — how many points they
thought a particular student scored on the test (TJSP), made restudy decisions for this student,'!
and judged how many points they thought the student thought they scored on the test (TISMJ).
Teachers started with judgments about one practice student (from their own class) to get accus-
tomed to the procedure. This practice student was selected randomly from the teachers’ class. The
data on the practice student were not included in analyses. Then, they made the judgments for nine
of their own students. The session lasted for about 60 to 90 min. Teachers completed all tasks on
a computer with a researcher present in case of questions. All tasks were programmed in Gorilla.

Analyses

See Table 1 for the calculations used to measure the main accuracy measures of the framework
(SMA-TJ, TJASMJ, and C-SMA-TJ). When providing descriptive statistics, we provide these

10 The peer judgments fall outside the scope of this article.
1 The restudy decisions fall outside the scope of this article.
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for both absolute accuracy and the bias measure of accuracy. When conducting analyses, we
only use absolute accuracy because negative and positive values of bias can cancel each other
out. The correlations between all cues can be found in Table S2 in the Supplementary Material.

Analyses RQ1

Using our framework, we provide descriptive statistics (M, SD) regarding the degree to
which: (RQla) teachers think students can accurately monitor their own learning (SMA-
TI), (RQ1b) teachers’ judgments of students’ monitoring judgements are in line with
students’ actual monitoring judgments (TJASMJ), and (RQlc) teachers’ judgments of
students’ monitoring accuracy are in line with students’ actual monitoring accuracy
(C-SMA-TJ). For the sake of completeness, we also report teachers’ judgment accuracy of
students’ performance (TJA) and students’ monitoring accuracy (SMA).

Analyses RQ2, 3, and 4

RQ2, RQ3, and RQ4 were answered by performing multilevel regression analyses in Mplus
version 8 (Muthén & Muthén, 1998-2017) using the maximum likelihood estimation with
robust standard errors (MLR) which is robust to non-normality. All predictor variables
were centered around the grand mean. We used the “complex” function to account for the
nested data structure with students (level 1) clustered within teachers (level 2). The propor-
tion of variance at the student and the teacher level for each accuracy measure can be found
in Table S3 in the Supplementary Material.

Analyses for RQ2 about cue diagnosticity For the current study, we were interested in the extent
to which a wide range of cues (Table 3) was diagnostic for students’ performance'? and students’
monitoring judgments. We determined the diagnosticity of the cues for students’ performance by
regressing students’ performance (i.e., their total test scores) on the cue values (e.g., students’ IQ
score; Van de Pol et al., 2021b). Likewise, to determine the diagnosticity of the cues for students’
monitoring judgments, students’ monitoring judgments were regressed on the cue values. The
standardized regression coefficients indicated the average diagnosticity score for the whole
sample. High correlations (negative or positive) indicate high diagnosticity.

To compute the diagnosticity per cue, we used single regression models (one model
for each cue) because we were interested in “total diagnosticity” of each cue, that is, the
explained variance in students’ performance and monitoring judgments by each cue,
including shared explained variance by other cues we measured. Additionally, we explored
the amount of variance in students’ performance and students’ monitoring judgments that
was explained by all cues together, using multiple regression analyses including all cues.'?

Analyses for RQ3 and 4 about cue-utilization To determine teachers’ cue-utiliza-
tion for their judgments of student performance (TJSP), teachers’ judgments of student

12 The diagnosticity of these cues for students’ performance is also reported in Van de Pol et al. (2021b).
To be able to compare the diagnosticity of cues for students’ performance with the diagnosticity of the cues
for students’ monitoring judgments, we will also report the diagnosticity of the cues for students’ perfor-
mance here.

13 Multicollinearity was not an issue because we were only interested in the total amount of explained vari-
ance of all cues together.
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performance were regressed on the cue values (e.g., students’ IQ scores; cf. Van Loon
et al., 2014). Likewise, to determine teachers’ cue-utilization for their judgments of stu-
dents’ monitoring judgments, teachers’ judgments of students’ monitoring judgments
(TISMJ) were regressed on the cue-values (e.g., students’ 1Q scores). High standardized
regression coefficients (negative or positive) indicate high usage.

The single regression models (one model for each cue) that we used to analyze teachers’
cue-utilization, indicate teachers’ “maximal usage” of each cue, that is, the explained variance
in teachers’ judgments by each cue, including shared explained variance by other cues we meas-
ured. Additionally, we explored the amount of variance in teachers’ judgments of students’ per-
formance (RQ3) and teachers’ judgments of students’ monitoring judgments (RQ4) that was
explained by all cues together, using multiple regression analyses including all cues.'

In addition, we tested whether cue-utilization differed between: accurate (n=78) and
inaccurate (n=_80) teacher judgments of students’ performance (RQ3b), and between accu-
rate (n=79) and inaccurate (n="76) teacher judgments of students’ monitoring judgments
(RQ4b). We defined accurate judgments as teacher judgment accuracy scores (both teacher
judgment accuracy of students’ performance [TJA] and of students’ monitoring judgments
[TJASMI]) as scores that deviate <1 standard deviation from the mean (+or -) and inaccu-
rate judgments as scores that deviate more than 1 standard deviation from the mean (+or -).

More specifically, we tested the effects of the interaction terms between group (accu-
rate/ inaccurate) and each cue (e.g., students’ self-concept regarding reading comprehen-
sion, students’ IQ) on teachers’ judgments of students’ performance (RQ3b) or students’
monitoring judgments (RQ4b). Cues that had a significant correlation of>(-)0.40 were
considered diagnostic or (probably) used (Evans, 1996). We only analyzed the interaction
effects for RQ3b and RQ4b for those cues that had significant correlations of > (-)0.40 for
cue-use in the whole sample, highly accurate sample, or highly inaccurate sample.

Outliers

For each variable that was used in the analyses of RQ2, RQ3, and RQ4 we identified
univariate outliers as those values that had a standardized score lower than -3.29 or higher
than 3.29 (Tabachnick et al., 2013). Per variable, zero to ten outliers were determined.
We were mainly interested in the results of the analyses without outliers to avoid drawing
conclusions that are potentially affected by extreme cases in our data. For transparency
we additionally ran the analyses with outliers. When this led to differences in statistical
significance of results (this was the case for 3 effects, see footnote under Table 3), we
additionally reported the effect of the analyses with outliers. In none of the cases however,
running the analyses with or without outliers affected the conclusions that can be drawn from
the outcomes.

Results
Teachers’ judgments of students’ monitoring skills (RQ1)

Using our framework, we investigated the degree to which teachers’ judgments regarding
students’ monitoring skills were accurate (RQ1). First, we investigated to what degree
teachers think that students accurately monitored their own performance (RQ1a; SMA-TJ).
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Table2 Means and standard deviations of all measures of the framework of teachers’ judgments of stu-
dents’ monitoring skills

n M (SD)
Teachers’ judgment of students’ performance (TJSP)? 406 14.60 (5.60)
Teachers’ judgment of students’ monitoring judgment (TJSMJ)* 397 14.63 (4.65)
Student performance (SP)? 401 10.94 (6.04)
Students’ monitoring judgment (SMJ)* 387 12.85 (5.04)
Students’ monitoring accuracy—bias (SMA)® 387 1.61 (5.34)
Students’ monitoring accuracy—absolute deviation® (SMA) 387 4.46 (3.34)
Teachers’ judgment accuracy—bias® (TJA) 401 3.66 (5.70)
Teachers’ judgment accuracy—absolute deviation® (TJA) 401 5.27 (4.26)
Student monitoring accuracy according to teacher judgments—bias® 397 -0.003¢ (5.08)
(SMA-TJ)
Student monitoring accuracy according to teacher judgments—absolute 397 4.04 (3.08)
deviation® (SMA-TJ)
Teachers’ judgment accuracy of students’ monitoring judgment—bias® 378 1.85 (5.52)
(TJASMJ)
Teachers’ judgment accuracy of students’ monitoring judgment — 378 4.51 (3.68)
absolute deviation® (TJASMI)
Correctness of student monitoring accuracy according to teacher 378 -1.69 (6.77)
judgments® — bias (C-SMA-TJ)
Correctness of student monitoring accuracy according to teacher 378 3.44 (2.99)

judgments—absolute deviation (C-SMA-TJ)*

# Range: 0 to+24

® Range: —24 to+24

¢ Does not significantly differ from zero
4 Range: —48 to+48

On average, teachers’ judgments of students’ monitoring judgments (TJSMJ) deviated
4.04 points from teachers’ judgments of students’ performance (TJSP), meaning that
teachers may think that students’ misjudged their own understanding by about four points
or (4.04/24=) 16.83% (i.e., SMA-TJ-absolute). Student monitoring accuracy according
to teacher judgments did not show a tendency towards overestimation or underestimation
(SMA-T]J-bias).

Second, we explored the degree to which the teachers’ judgments of students’ monitoring
judgments were accurate (RQ1b; TJASMI). Teachers’ judgment accuracy of student
monitoring judgment (TJASMIJ-absolute) was 4.51 points (4.52/24=18.79%). In other
words, the teachers’ judgments of students’ monitoring judgments (TJSMJ) deviated 4.51
points from students’ actual monitoring judgments (SMJ). On average, there was a slight
tendency for teachers to overestimate students’ monitoring judgments, as the bias score
was + 1.85 (TJASMI-bias).

Finally, we explored the extent to which student monitoring accuracy according to teacher
judgments was in line with the student’s actual monitoring accuracy (RQlc; C-SMA-TJ).
Teachers’ judgments of students’ judgment accuracy deviated 3.44 points (3.44/24=14.33%)
from the actual accuracy of students’ own monitoring judgments (C-SMA-TJ-absolute). In
addition, the bias score for the teachers’ correctness of student monitoring accuracy accord-
ing to teacher judgments (C-SMA-TJ-bias) was -1.69, meaning that teachers on average
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underestimated their students’ monitoring accuracy. That is, teachers thought that the student
underestimated their understanding more than the student actually did.

Teachers’ absolute judgments accuracy of students’ performance (TJA; Table 2
and Fig. 3) was 5.27 and their judgments of students’ performance (TJP) thus deviated
(5.27124=) 21.96% from students’ actual performance (SP). They showed a tendency
to overestimate students’ performance as the bias score for teachers’ judgment accuracy
was + 3.37 (TJA-bias).

Students’ monitoring judgments about their own performance deviated on average 4.46
points (4.46/24=18.58%) from students’ actual performance, with a tendency to overesti-
mate their performance (SMA-bias= +1.61).

Cue-diagnosticity (RQ2)

Both for students’ performance and for students’ monitoring judgments, the number of
question marks, omission errors, correct elements, correct relations, and the average num-
ber of words in students’ diagrams showed moderate (0.40—0.59) to high (0.60—0.79)
correlations with students’ performance and with students’ monitoring judgments respec-
tively and are thus diagnostic for both outcomes (Table 3). This also means that, contrary
to what we expected, students may have used cues that are highly diagnostic, given that
the cue-diagnosticity for student monitoring judgments is an indication of students’ cue-
utilization for their own monitoring judgments of their performance. The cues explain
71% (R2:0.71, SE=0.04, p<0.00) of the variance of students’ performance and 47%
(R*=0.47, SE=0.07, p<0.00) of the variance of students’ monitoring judgments (both
indicating a large effect size of respectively f>=2.45 and f>=0.89 (Cohen, 1992).

Teachers’ cue-utilization for judging students’ performance (RQ3)

All cues together explained 57% (R*=0.57, SE=0.07, p <0.00) of the variance in teachers’
judgments of students’ performance (large effect size: f°=1.33). When judging students’
performance, teachers seemed to use those cues that had high diagnostic values (question
marks, omission errors, correct relations, and elements and the average number of words
in students’ diagrams; Table 3) and not, opposed to our expectation, also low diagnostic
values (e.g., IQ and effort in class; RQ3a).

We compared teachers’ cue-utilization of the highly diagnostic cues for accurate and
inaccurate (in terms of absolute accuracy) judgments (RQ3b). As expected, cue-utilization
appeared significantly higher for accurate judgments than for inaccurate judgments for all
diagnostic cues (diagnosticity values of >0.40; all diagram cues depicted in Table 4). In
other words, teachers used the highly diagnostic cues to a greater extent for accurate than
for inaccurate judgments.

Contrary to what we expected, the cue-utilization values of students’ interest in the text
topic and the number of difficult words in the text — which were not highly diagnostic —were
significantly higher for the accurate judgments (absolute accuracy) compared to the inaccurate
judgments. Finally, even though teachers’ cue-utilization value for students’ general school
performance was higher than 0.40 and significant for accurate judgments which was not
the case for the inaccurate judgments, the difference in cue-utilization for this cue between
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Table 4 Differences in cue-utilization per cue for accurate and inaccurate teachers’ judgments of students’
performance and accurate and inaccurate teachers’ judgments of students’ monitoring judgments (in Terms
of Absolute Accuracy)

B SE p R?
Teachers’ judgments of students’ performance
Performance cues No. of question marks in diagram 0.98 0.26 0.000 0.44
No. of omissions in the diagram 1.38 0.23 0.000 0.62
No. of correct elements in diagram -1.30 0.28 0.000 0.58
No. of correct relations in diagram -1.43 0.24 0.000 0.58
Average no. of words in diagram -2.73 0.58 0.000 0.42
Student cues Students’ interest in the text topic -5.25 1.69 0.002 0.27
General school performance -2.19 1.28 0.087 0.40
Task cue No. of difficult words in the text 0.85 0.19 0.000 0.29
Teachers’ judgments of students’ monitoring judgments
Performance cues No. of question marks in diagrams 1.15 0.25 0.000 0.13
No. of omissions 0.97 0.28 0.001 0.18
No. of correct elements in diagrams -0.79 0.32 0.013 0.14
No. of correct relations in diagrams -0.90 0.26 0.001 0.16
Student cues Students’ self-efficacy subject teacher -1.98 1.27 0.119 0.11
Students’ I1Q -0.98 0.21 0.018 0.13
Students’ self-concept -2.82 0.86 0.001 0.13
General school performance -0.45 1.18 0.670 0.26

We only analyzed the interaction effects for RQ3b and RQ4b for those cues that had significant correlations
of > (-)0.40 for cue-use in the whole sample, accurate sample, or inaccurate sample

the accurate and inaccurate judgments was not significant. Effect sizes for all cues were
substantial (Table 4; Cohen, 1988).

Teachers’ cue-utilization for judging students’ monitoring judgments (RQ4)

All cues together explained 42% of the variance in teachers’ judgments of students’
monitoring judgments (large effect size: f>=0.72). When judging students’
monitoring judgments, there were no cues that may have been used to a moderate or
high extent for students’ monitoring judgments as all values are below 0.40 (Table 3;
RQ4a).

As expected, teachers’ cue-utilization values for all diagnostic performance cues were
significantly higher for the accurate judgments compared to the inaccurate judgments
(absolute accuracy; Table 4; RQ4b; all moderate effect sizes; Cohen, 1988). In other words,
teachers seemed to have used these highly diagnostic cues to a greater extent for accurate
judgments than for inaccurate judgments. Yet, opposed to what we expected, teachers’ cue-
utilization values were also significantly higher for accurate judgments regarding some of
the non-diagnostic cues (i.e., students’ IQ and students’ self-concept for reading compre-
hension; Table 4; moderate effect sizes; Cohen, 1988) compared to inaccurate judgments.

@ Springer



92 J.van de Pol, S. Oudman

In other words, teachers also used some non-diagnostic cues to a greater extent for accurate
judgments than for inaccurate judgments.

Although teachers’ cue-utilization value for students’ self-efficacy regarding the
subject the teacher teaches and general school performance was higher than 0.40 and
significant for accurate judgments, which was not the case for inaccurate judgments,
the difference in cue-utilization for this cue between the accurate and inaccurate
judgments was not significant.

Discussion

In this study, we presented a novel conceptual and methodological framework for
studying teachers’ judgments of students’ monitoring skills as integrated with teach-
ers’ judgments of students’ performance and students’ judgments of their own per-
formance. To be able to help students improve their monitoring skills effectively and
efficiently, teachers should have an accurate idea of how well students can monitor
their learning. We explored this crucial teacher skill in secondary education teachers.
In addition, using the framework enabled us to explore explanations for differences in
judgment accuracy by focusing on the diagnosticity and utilization of cues for teach-
ers’ judgments of students’ monitoring judgments.

Teachers’ judgments of students’ monitoring skills (RQ1)

Categoric approaches used in previous research of Fleury-Roy and Bouffard (2006)
and Jamain (2019) —asking teachers to categorize students’ into those who can
accurately monitor their own performance, those who overestimate their own per-
formance and those who underestimate their performance— do not match the actual
classroom situation (see Introduction) and do not indicate the degree of judgment
(in)accuracy. Our framework does enable the investigation of the degree to which
teachers’ are able to judge students’ monitoring skills, using several measures.
First, the teacher’s judgment of the student’s monitoring accuracy (SMA-TJ) indi-
cates the degree to which the teacher may think the student accurately monitors
their own performance. In our sample, teachers may have thought that students’
monitoring judgments about their own understanding were inaccurate by about
17% (no tendency for over- or underestimation). With the teacher judgment accu-
racy of the student’s monitoring judgment (TJASMJ), one can check whether the
teacher’s idea of a student’s monitoring judgment is correct. In our sample, teach-
ers misjudged students’ monitoring judgments by about 19% (slight tendency to
overestimate). Finally, the correctness of students’ monitoring accuracy according
to teachers’ judgments (C-SMA-TJ) indicates the extent to which the teacher’s idea
of a student’s monitoring accuracy is in line with the student’s actual monitor-
ing accuracy. Teachers in our sample misjudged students’ monitoring accuracy
with about 14% (slight tendency to underestimate students’ monitoring accuracy).
Although the categoric approach of Fleury-Roy and Bouffard (2006) indicates
that monitoring accuracy of about 40-60% of the students is judged inaccurately
by their teachers, our findings show that the degree of misjudgment sketches a
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somewhat more positive picture: teachers’ judgments of students’ judgment accu-
racy by 14.33% from the actual accuracy of students’ own monitoring judgments.

The task that was used (completing diagrams about the causal relations in the text)
was not necessarily familiar to the students and teachers (they did practice the task, but
they had not used this task before in their previous lessons). Therefore, students’ and
teachers’ judgment accuracy that was found in the current study may differ from stud-
ies using tasks that are familiar to students and teachers.

Cue-diagnosticity (RQ2)

Contrary to what we expected, cues that were diagnostic for students’ performance, were
also diagnostic for students’ monitoring judgments (i.e., the number of question marks,
omission errors, correct elements, correct relations, and the average number of words in
students’ diagrams). We expected that the cues that students normally tend to use, which
are typically non-diagnostic task or student cues (Bol et al., 2010; Hacker et al., 2008;
Thiede et al., 2010), would be diagnostic for students’ monitoring judgments (See “Cue-
Diagnosticity for Judgments of Students’ Monitoring” section). Our finding could also mean
that, contrary to what is reported in previous research (Bol et al., 2010; Hacker et al., 2008;
Thiede et al., 2010), students may have mostly used diagnostic cues when judging their
own performance (as the cue diagnosticity for teachers’ judgments of students’ monitoring
judgments indicates the cue-utilization for students’ judgments of their own performance).
As opposed to the previous studies (Bol et al., 2010; Hacker et al., 2008; Thiede et al., 2010)
that asked students to predict their test scores, we asked students to estimate their test scores
after having made the test (post dictions). Having information about and having made the
actual test, may have affected students’ cue-utilization. Whether this is the case and why
would be an interesting topic for future research. Moreover, it could be that there are other
cues, that we did not measure, that are more used by students (and thus more diagnostic for
their monitoring judgments) than the ones measured in the present study. Future research
could for example test whether other task cues than the one we included (i.e., number of
difficult words in the text) and experience-based cues such as reading fluency, are used
by students in judging their performance and would thus be diagnostic for teachers when
judging students’ monitoring judgments (Thiede et al., 2010).

Furthermore, a recent study has indicated that there are individual differences in the
degree to which particular cues are diagnostic for students’ performance (Van de Pol
et al., 2020). Therefore, it may be worthwhile to investigate whether there are individual
differences in the degree to which cues are diagnostic for students’ monitoring judgments
(and thus whether there are individual differences in students’ cue-utilization when judg-
ing their own performance). Findings of such future studies could help to further improve
interventions for teachers to improve their judgments of students’ monitoring judgments.

Teachers’ cue-utilization for judging students’ performance (RQ3) and students’
monitoring judgments (RQ4)

Overall, teachers used those cues that were diagnostic for judging students’ performance (i.e.,
question marks, omission errors, correct relations, and elements and the average number of words
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in students’ diagrams) and not — contrary to what we expected based on a previous study with
similar materials — some cues with low diagnostic values. In real educational settings, teachers do
not always have a practice task (here: students’ completed diagrams) available that corresponds
so closely with what is tested or monitored as was the case in this and our other studies. Future
research could therefore investigate teachers’ cue-utilization for situations in which teachers do not
have practice tasks available that correspond so closely to what is tested (e.g., a summary).

When judging students’ monitoring judgments, there were no clear indications of
teachers’ using particular cues in the overall sample. The latter was contrary to what we
expected based on previous research, which found that teachers’ used cues regarding
students’ academic performance, students’ behavior in class, and students’ self-concept
(Carr & Kurtz-Costes, 1994; Dignath & Sprenger, 2020; Friedrich et al., 2013).

For accurate judgments of students’ performance, teachers seemed to use the diagnostic
cues to a greater extent than for inaccurate judgments, as expected. Opposed to what we
expected, teachers also seemed to use two low diagnostic cues (students’ interest in the
text topic and difficult words in the text) to a greater extent for accurate judgments than for
inaccurate judgments.

When judging students’ monitoring judgments, teachers seemed to make more
use of diagnostic cues (except average number of words in students’ diagrams) for
accurate than for inaccurate judgments, as expected. Opposed to what we expected,
teachers also seemed to have used two student cues with lower diagnostic values (IQ
and students’ self-concept regarding reading comprehension) to a greater extent for
the accurate versus inaccurate judgments. Ignoring those non-diagnostic cues may
further improve teachers’ judgments of students’ monitoring judgments. We do like
to note here that we used a shortened version of the Raven Progressive Matrices to
measure 1Q. Although this short version has shown to perform similar to the longer
versions, the internal consistency in our sample was moderate. Therefore, we should
interpret our finding regarding students’ 1Q with caution.

Limitations and future research

When interpreting the findings, some limitations need to be taken into account. First,
we cannot draw causal conclusions regarding the effects of teachers’ cue-utilization
on their judgment accuracy of students’ monitoring skills, given the correlational
design of the current study. It is unlikely that the teachers’ judgment accuracy of
students’ monitoring skills causes their cue-utilization. Yet, it is possible that
teachers used cues that are related to the cues we have measured. Future research
could therefore explore other cues that were not measured in this study. In addition,
to examine the causality, future research could manipulate for example what cues
teachers have available (e.g., only diagnostic, only non-diagnostic, or both diagnostic
and non-diagnostic) to determine whether it is actually the teachers’ cue-utilization
that determines their judgment accuracy.

Furthermore, and related to the previous point, we used correlations between
actual cue values (based on students’ work or student questionnaires) and teachers’
judgments as an indication for cue-utilization, following previous research (e.g., Van
Loon et al., 2014). Yet, teachers often do not know the actual value of a cue but
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instead use their perceptions of the cue (e.g., a teacher may not know the actual
conscientiousness level of a student; Van de Pol et al., 2021b). Future research may
explore other measures of cue-utilization (see Van de Pol et al. (2021b) for a self-
report measure and Van de Pol et al. (2020) for a discussion of different measures
for cue-utilization) to determine whether such measures of teachers’ cue-utilization
sketch a similar or different picture of their cue-utilization and the relation between
their cue-utilization and judgment accuracy.

The cues we measured were based on previous research about teacher judgments
of student performance. It is possible that teachers base their judgments of students’
monitoring (additionally) on cues that we did not measure, such as students’ general
ability to reflect on their own learning, emotions, or behavior. However, the cues we
used explained a substantial amount of the variance in teachers’ judgments of students’
monitoring judgments (42%), showing that these cues cover a large part of the cues
teachers’ use. Yet, future research can further explore on which cues, beyond the cues
measured in the present study, teachers base their judgments of students’ monitoring as
there was still variance to be explained.

Furthermore, we described the teacher’s judgment of the student’s monitor-
ing accuracy (SMA-TJ) as an indication of the degree to which the teacher may
think the student accurately monitors their own performance. Yet, this assumes that
teachers think that their own judgments of students’ performance or of students’
monitoring judgments are accurate. Although teachers make these judgments to the
best of their abilities, the degree to which they are confident that their judgments
are accurate may differ. If a teacher is highly unconfident about their own judgment
of a student’s performance, then the teachers’ judgment of the student’s monitor-
ing accuracy (SMA-TJ) may not always describe the degree to which the teacher
thinks that they are accurate. Future research could investigate this issue, for exam-
ple by interviewing teachers or asking teachers to reflect on their judgments and
ask them directly how accurate they think their judgments are. Related to this, it
would be interesting to measure teachers’ confidence in their judgments of students’
performance and of students’ monitoring judgment to find out to what extent teach-
ers are aware about their accuracy (Gabriele et al., 2016). Preferably, teachers are
aware about the (in)accuracy of their judgments. When being aware of their inaccu-
racy (i.e., they know that they are inaccurate) teachers will probably first seek more
information and not act upon their judgments. When being aware of their accuracy
(i.e., they know that they are accurate), they can (justly) act upon their judgments.
Furthermore, it would be interesting to — instead of asking them to give a judgment
of student monitoring judgments — ask teachers directly how accurate they think
that students can monitor their own understanding and to compare this direct meas-
ure to the indirect measures in the current conceptual framework.

Related to this, an interesting next step for future research would be to investigate
how teachers’ ability to accurately monitor students’ monitoring skills affects the
regulation of their students’ self-regulated learning. Do teachers indeed mainly or
first help students who overestimate or underestimate themselves to better monitor
(and regulate) their own learning? And would their help be different for students
who overestimate themselves versus those who underestimate themselves?
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In addition, previous research has shown that the correctness of teachers’ conceptu-
alization of students’ self-regulation (as compared to a theoretical conceptualization)
was related to their self-reported cue-utilization (Dignath & Sprenger, 2020). It would
be interesting to investigate whether there are links between the correctness of teach-
ers’ conceptualization of students’ monitoring on the one hand, and the correctness of
student monitoring accuracy according to the teacher judgments, and their cue-utiliza-
tion on the other hand. That is, do teachers for example use diagnostic cues to a greater
extent and are their judgments more accurate when their conceptualization of students’
monitoring is more correct?

Asking teachers to first make judgments of students’ performance and then
make judgments of students’ monitoring judgments could have affected the height
of the latter judgments. That is, teachers may have used their judgments of stu-
dents’ performance as an anchor to make the judgments of students’ monitoring
judgments. In the current study, the correlation between these two judgment types
was 0.525 (p =0.000) showing some degree of dependency. Future research could
further investigate this dependency by asking teachers to make judgments of stu-
dents’ monitoring judgments with and without first making judgments of students’
performance.

Finally, we used the conceptual and methodological framework for measures
of absolute accuracy (absolute deviation and bias). Future research could explore
whether and how the model can be used for relative accuracy (e.g., intra-individual
gamma correlations; Van Loon et al., 2014). To compute relative accuracy one
needs several measurement occasions for each judgment (e.g., student monitoring
judgment, teacher judgment of student performance, and teacher judgment
of student monitoring judgment) and students’ performance scores of these
measurement occasions. In some studies, as few as six observations are used to
calculate these gamma correlations (e.g., Van Loon et al., 2014); yet, research
suggests that more observations are needed for stable estimations (e.g., Gans &
Robertson, 1981). In our study, we only had three measurement occasions because
having six occasions would be too time consuming for students and teachers, so
calculating relative accuracy was not possible.

Conclusion

The conceptual and methodological framework can give a detailed idea of teachers’ ability
to judge students’ monitoring skills. Accurately judging students’ monitoring skills is
pivotal in being able to help students become better self-regulated learners. The framework
can be used as a tool to further study this important topic and help to find explanations for
differences in teachers’ judgment accuracy by focusing on their cue-utilization, both for
judgments of students’ performance and of students’ monitoring judgments. The results
of this study point out that in order to further improve teachers’ ability to accurately judge
students’ monitoring, it may be worthwhile to help teachers focus their attention even more
towards cues that are diagnostic of students’ monitoring.
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Test question for the text ‘Suez Canal’
The Suez Canal

The trading route between Jeddah and Rotterdam has been significantly shortened. What
are the causes for this? Mention in your answer four relations and five elements. Please be
as complete as possible.

Clearly indicate the order between the different causes and consequences. You can use
the words and phrases ‘and’, ‘therefore’, because of that’, for that reason’, ‘for those two
reasons’, ‘first’, ‘second’, or ‘this has two consequences.

Use somewhere in your answer the element: “The trading route between Jeddah and
Rotterdam was shortened”.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11409-023-09349-8.
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