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Applied Sciences, Nijmegen, Netherlands, *Faculty of Educational Sciences, Open University,
Heerlen, Netherlands

Most courses in higher education finish with one or more assessments which
commonly allhave to be passed. Inthese courses, student learning iscommonly
measured using conventional classroom tests, therefore test preparation is
a common task for students. In higher education, compared with students’
prior education, they are faced with a more complex curriculum and have
to perform their studies with less guidance and limited resources. Therefore,
effective and efficient test preparation is important. A strategy to help students
study effectively in the context of test preparation is to make the appropriate
control decisions, for instance to cease test preparation on specific content
and (re) study other subjects that need attention. These control decisions
are an important psychological aspect of the test preparation study process.
We conducted a qualitative study on how students made control decisions
in a test preparation period for a knowledge test in Educational Sciences.
The study was conducted with students of a teacher training program at a
University of Applied Sciences in the Netherlands. Results show that different
progressions of learning judgments and the self-efficacy of students led to two
different saturations. This in turn led to students making either no, inaccurate,
or accurate control decisions. This article discusses the impact and practical
implications of these insights.

KEYWORDS
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Introduction

Higher Education (HE) is designated with the task to develop expertise in students
(Ericsson et al., 1993). Most courses in HE are organized in educational modules which
finish with one or more tests that, commonly, all have to be passed (Van der Vleuten et al.,
2018). Testing is defined by Markus and Borsboom (2013, p. 2) as “any technique that
involves systematically observing and scoring elicited responses of a person or object under
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some level of standardization” Testing involves therefore a data
collection mechanism that samples from a module from which
summative inferences can be legitimately drawn about the quality
of performance in that module (Brown, 2019). Examples of these
tests include practical assessments, reflection reports or knowledge
tests. The system when using these tests to draw conclusive
inferences, is referred to as a summative assessment system. In
many courses, students” quality of performance is measured by a
high number of summative assessments aimed at measuring the
cognitive component of education (Van der Vleuten and
Schuwirth, 2005; Broekkamp and Van Hout-Wolters, 2007;
Schuwirth and van der Vleuten, 2011; Jessop and Tomas, 2017;
Baartman et al., 2022). In addition, these measurements are often
expressed in grades (Kitsantas et al., 2008; Young and Fry, 2012;
Dent and Koenka, 2016; Ohtani and Hisasaka, 2018). In the
context of this summative assessment system, success of learning
is commonly defined as ‘passing the test, and therefore test
preparation is a common task for HE students (Broekkamp and
Van Hout-Wolters, 2007; Jessop et al., 2014).

HE students, compared to their prior education, are faced
with a more complex curriculum and perform their study actions
more individually and with less guidance from teachers
(Bruinsma, 2004; Cazan, 2012). In addition, resources like time
and effort available to the students are limited. Moreover,
educational modules and their related assessments, are commonly
programed parallel to other modules. This means that students
have to prepare for multiple assessments simultaneously. As a
result, test preparations not only have to be effective, in our case
to pass the test, but also efficient so students can distribute limited
resources sensibly (Efklides, 2014; Ben-Eliyahu and Bernacki,
2015; Kelly-Laubscher and Luckett, 2016). An important strategy
to enable distribution of limited resources is to make the decision
to cease test preparation on specific content and to (re) study other
content that needs attention (Bangert-Drowns et al., 1991; Garrett
et al., 2007).

Sadler states there are three indispensable conditions for
learning for a test: (a) understanding the standard of performance,
(b) information about the performance gap, and (c) strategies to
remedy that gap (Sadler, 1989, p. 121). This implies that to
effectively and efficiently pass a test, (a) students must have a
notion of what their goal is (the standard of performance), (b)
students must make accurate monitoring judgments of their own
learning (to establish the performance gap), and (c) students are
able to control test preparations (apply appropriate strategies to
remedy that gap; Efklides, 2014). In cases where students are able
to control their test preparations, they can convert those
judgments into learning strategies that will pay off in the context
of test preparation (Metcalfe, 2009). Accurate monitoring
judgments can lead to accurate control decisions.

If control is to be effective then monitoring should inform
what needs to be done, it should be appropriate for the context and
it should be accurate (Efklides, 2014). However, accuracy is
impossible to foresee without taking into account the actual test
outcome (Roebers, 2002; Dholakia, 2017). Monitoring accuracy
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can be defined as comparing judgments with actual performance
(Roebers, 2002; Engelen et al., 2018). However, when students
have to make control decisions during test preparation, this kind
of accuracy is of no avail to students. For learning to be effective,
students have to make high quality decisions before knowing the
final test outcome (Sadler, 1989; Egan, 2015). To ascertain whether
a decision is of high quality, students’ focus should not be on the
test outcome, but on the effective control decision-making process
to cease learning so time and effort can be devoted to other
subjects (Dholakia, 2017).

Efklides (2014) states that if control is to be effective,
monitoring judgments should accurately represent student
learning, and control should inform the student when test
preparation is sufficient so that efforts can be focussed elsewhere.
This implies that students must make a conscious high quality
control decision and cease studying specific content. Monitoring
learning and control are important parts of metacognition, the
knowledge of one’s own learning (Nelson and Narens, 1990).
Although metacognition has been defined in various ways by
researchers through the years, these definitions are always
relatively close to its original meaning (Efklides and Vauras, 1999).
Two key components are derived from these definitions; (1)
awareness and knowledge of students’ own learning and (2) the
control that students wield over their own learning. Awareness is
difficult to define objectively because it is a subjective experience
(Merikle, 1984). Moreover, monitoring and control can actually
operate without much awareness (Reder and Schunn, 1996).
However, being consciously aware is also an important factor for
it provides the input for the metacognitive processes like control
decisions (Efklides, 2011). We therefore defined awareness in line
with Henley (1984) as students being conscious of their learning
strategies and the control decisions they make. The control that
students wield over their own learning is defined as, “The
knowledge and control children have over their own thinking and
learning activities” (Cross and Paris, 1988, p. 131). Classrooms are
full of students with varying levels of consciousness about how
they learn (Young and Fry, 2012). That does not mean that
students are either conscious learners or not all the time, although
is it common in literature to approach awareness as something
that is or is not present (Schraw and Dennison, 1994; Reder and
Schunn, 1996; Hughes, 2017). However, in a specific context,
students can either explain why they choose to rehearse, or they
simply did rehearse, not knowing why, maybe just because that is
what they know. Therefore, aware of selecting a specific learning
strategy for a specific learning goal, is something that you either
are, or not (Henley, 1984; Merikle, 1984). In a specific context,
awareness can be dichotomous.

It is well established that awareness and metacognition play an
important role in HE learning as it affects learning strategies like
monitoring and control decisions (Butler and Cartier, 2004; Lai,
2011; De Bruin et al., 2016). Moreover, awareness is a key factor
in metacognitive-skilled students (Nelson and Narens, 1990;
Schraw and Dennison, 1994; Efklides, 2011). Monitoring can
be defined as “attending to and being aware of comprehension and
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task performance;” while control (regulation) can be defined as
“identification and selection of appropriate strategies and
allocation of resources” (Lai, 2011, p. 7). Monitoring functions as
the students’ source for their judgment of learning (Nelson and
Narens, 1990; Efklides, 2014), but the actual selection and
application of learning strategies is regarded as a separate process.
Among these control strategies, the conscious decision to cease
studying specific content and (re) study other content that needs
attention is a control skill to make test preparation more efficient.
To make such a decision consciously in a summative assessment
setting, students not only have to be aware of their learning and
be able to make a judgment on specific content, but also be able to
decide whether this judgment is sufficient to pass the test.

However, research findings indicate that many HE students
lack effective learning strategies and therefore do not study
effectively (Heikkila et al., 2012; Meusen-Beekman et al., 2015;
Virtanen et al., 2015; De Bruin et al., 2017; van de Pol et al., 2019).
Moreover, Efklides (2014) states that being aware of their learning
does not imply that students are able to actually take control and
cease studying to focus their efforts elsewhere. Control decisions
are often influenced by considerations other than monitoring
judgments, for instance by motivational, affective, cognitive or
volitional factors (Efklides, 2011). Motivational factors may
include goal orientation and self-efficacy. Goal orientations of
students are known to be of great influence on study behaviour of
students (Van der Linden et al., 2021). For example, they have an
influence on effort and can be divided in mastery or performance
orientations (Pintrich, 2000). Self-efficacy is a subjective judgment
of a student’s level of competence in executing certain behaviors
like control decisions (Bandura, 1997; Zimmerman, 2008).
Although these other considerations and resource strategies like
effort have some relation with taking control decisions, evidence
suggests that the relations between monitoring and control are not
as close as could be expected (Kyndt et al., 2011; Efklides, 2012).
Therefore, even if students are aware of and can accurately monitor
their learning, this awareness does not automatically translate into
proper high quality control decisions that benefit the learning
process in test preparation.

It remains unclear if there are differences between unaware
and aware students in relation to control decisions like ceasing test
preparations, and if aware students are better at making this
decision. Most studies about monitoring learning focus on
methods for assessing the impact of instructional practices rather
than if, how, and when students make control decisions (Garrett
et al., 2007; Dinsmore and Parkinson, 2013; Van Loon, 2014). Van
Loon therefore advises researchers to ‘not only investigate effects
of instructions on monitoring and restudy selections, but also to
investigate how monitoring and regulation are related to
achievement’ (Van Loon, 2014, p. 168). This is in line with Foster
et al., who stated ‘research that attempts to better understand the
bases of students” exam predictions may ultimately inform how to
improve overall student achievement’ (Foster et al., 2016, p. 14).

The main goal for this research is to explore if, how, and
when students make control decisions to cease studying specific
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content when preparing for a specific summative test. Since it
is known that students aware of the way they learn generally
make more high quality monitoring judgments, differences
between aware and unaware students can be used to better
understand if, how, and when students come to execute control
decisions and make the decision to cease studying for a
summative test. The research question therefore is: How do
aware and unaware students make control decisions to cease
studying for a test?

Materials and methods

Qualitative data were used to establish students’ awareness
status and to explore how students come to control decisions
when studying for a test. Students’ learning perceptions and test
preparations on content, monitoring, and controlling their test
preparations for an achievement test were studied. The main data
source consisted of qualitative self-report measures in the form of
interviews (Creswell, 2014). The advantage of this constructivist
grounded theory approach is that participants and researchers
both add value to the interpretation of the data (Charmaz, 2006;
Boeije, 2014). In addition, focussing on the student learning
process toward a summative assessment enhanced ecological
validity (Lai, 2011). The constructivist part of this approach
implies that relevant literature on metacognition, monitoring,
assessment, feedback, and self-directed learning influenced the
development of the research questions, the interview guideline
and the data analyses. Despite the knowledge that retrospective
reports on metacognition have limitations, for the exploratory
nature of our research question, interviews are the most fitting
means of collecting data (Akturk and Sahin, 2011). Interviews
enable an in-depth investigation of students’ retrospective
judgments which correlate with actual performance accuracy
(Chua et al., 2009).

Because the literature states that students differ in their goal
approach and in their metacognitive control trough awareness,
we chose to juxtapose aware students and unaware students.

Because awareness could only be established during the
interviews, a questionnaire was used to make an attempt to
establish a preliminary awareness status before the interviews. Our
goal was to alternate interviews from different student types so
differences could emerge from the start. Also the grades scored for
the pertaining achievement tests were collected. Our attempt to
establish awareness status beforehand proved futile. Therefore,
awareness of learning was only indicated in the interviews when,
for instance, students forethought and selected certain self-
regulated learning (SLR) strategies, which was an indication of
being conscious of their learning. A distinction can be derived
qualitatively by analyzing the deliberateness of the students’ SRL
actions. Our estimates are captured in the column Awareness of
learning in Table 1 for each student and in Table 2 for groups. The
data from the questionnaire were mainly used to emphasize
certain topics within the semi-structured interview guideline.

frontiersin.org


https://doi.org/10.3389/feduc.2022.1043238
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

van der Linden et al. 10.3389/feduc.2022.1043238

TABLE 1 Student characteristics: grades, awareness of learning and goal orientation.

Education M Grade SD Grade  Awareness of Goal orientation
first sits first sits learning
Belinda Female German 6.57 1 Unaware Mastery
Jade Female French 7.2 1.17 Unaware Mastery
Maartje Female French 5.97 0.47 Unaware Mastery
Moniek Female German 7.23 1.21 Unaware Mastery
Thijs Male Biology 6.43 0.72 Unaware Mastery
Anna Female History 6 1.12 Unaware Performance
Cees Male Biology 5.93 0.84 Unaware Performance
Frederique Female Biology 6.73 1.37 Unaware Performance
Kirsten Female Biology 5.9 0.79 Unaware Performance
Norbert Male Physics 6 0.72 Unaware Performance
Sander Male Biology 6.3 0.26 Unaware Performance
Timo Male Economics 5.25 1.2 Unaware Performance
Tjerk Male Geography 5.13 0.62 Unaware Performance
Anton Male Biology 6.48 0.5 Aware Mastery
Emma Female German 8.27 0.64 Aware Mastery
Neline Female Biology 6.57 0.87 Aware Mastery
Iris Female Biology 5.58 0.69 Aware Performance
Robert Male Physics 6.33 1.62 Aware Performance

TABLE 2 Group mean and SD for MSLQ and grades.

Learning strategies/Cognitive and metacognitive strategies Grades

Rehearsal Elaboration Organization Critical Metacognitive

Thinking Self-Regulation
Group M (SD) 439 (1.44) 4.72(0.61) 4.14 (1.09) 3.52(1.05) 4.00 (0.49) 6.42 (0.67)
Aware M (SD) 4.45 (1.54) 5.07 (0.36) 4.45 (0.99) 2.76 (1.10) 3.78 (0.53) 6.41 (0.39)
Unaware M (SD) 437 (1.40) 4.59 (0.64) 4.02 (1.10) 3.82 (0.86) 4.09 (0.44) 6.42 (0.76)

Design

Individual semi-structured interviews were chosen as the
main data source. This allowed us to address topics of interest
related to motivation and learning strategies, and it allowed the
students to speak freely. A semi-structured interview guideline
was constructed based on the literature.

To ensure students would differ in their learning, monitoring
and control decisions, both aware and unaware students were
interviewed. Before being interviewed, students answered
questions from the Motivated Strategies for Learning
Questionnaire (MSLQ; Pintrich et al., 1991). The MSLQ was
chosen because of its proven ability to offer insights into students’
motivation and learning strategies (Pintrich et al., 1991; Duncan
and McKeachie, 2005; Lee et al., 2010; Tock et al., 2017).

Qualitative interviewing is a self-report technique, in
contrast to the observation of actual monitoring behaviour (e.g.,
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thinking-aloud protocols) (Veenman, 2011; Panadero et al.,
2016). Hence, this method presents disadvantages that
we compensated for by implementing specific actions. First, to
reduce memory distortion, we interviewed students during the
semester, a few weeks before the exam period. Moreover, this
provided insights in the ongoing (meta) cognitive activities.
Second, we used a semi-structured interview based on the four
areas of regulation in the second phase of self-regulated learning
(monitoring) from Pintrich (2000), which helps identify
individual variations, combining the students’ perspectives with
the topics we considered relevant. Third, we did not specify and
address the monitoring and control activities, so participants
could use their own words. Further, we asked participants
detailed questions, partly based on the outcome of the MSLQ,
in order to gain insights into how they arrived at control
extensive and  highly

decisions. This resulted in

detailed transcripts.
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Subjects

We used a purposive sampling strategy for the interviews.
Participants were recruited from teacher-training programs at a
large University of Applied Sciences in the Netherlands. These
four year bachelor programs consists of two semesters per year.
Each semester comprises two periods. There are both modules
with a duration of a period and a semester. The context of the
interviews was the test preparation period for a norm-referenced
knowledge test (Bond, 1995) in Educational Sciences, which is the
same for all programs.

Second and third-year students were sent an email
introducing the study and inviting their participation. Second and
third-year students were approached because they have proved
their ability to study for tests. First-year students were excluded
because they are not familiar enough with the assessment system
and therefore our estimate was that they could not provide the
needed insight. Fourth-year students do not take conventional
achievement tests in their final program year, and therefore were
not invited.

Eighteen students (eight male and ten female) from seven
teacher educational programs (e.g., Biology, History, German)
participated in individual semi-structured interviews with a
researcher, lasting 42-68 min. The average student age was
21.7years (SD=1.94). Fifteen students had completed
secondary education, while three entered HE with a background
in vocational education. Due to scheduling issues, one
interview was conducted with two students from the
same program.

Interviews

The interviews were aimed at getting insight in learning for a
test, if the students showed a conscious selection of learning
strategies (awareness of learning) and if and how students came to
a conscious control decision. The outcome of the MSLQ was used
to be able to go in depth on SRL in the interview on certain topics,
for instance the degree of SRL or the help from peers. Open-ended
questions were used to examine participants’ perspectives on SRL
strategy use, including control decisions. Students were asked to
describe learning experiences during test preparation, including
how, when, and where learning had occurred, how they monitored
and controlled their study process, if and how peers were involved,
which learning strategy was used, what goals were pursued, and
whether or not these goals were achieved.

For the first four interviews, questions were posed by two
interviewers: a trained interviewer and the first author. After the
first two, the interviews were evaluated. The evaluation indicated
that the semi-structured interview guideline was adequate, so the
guideline was set. For the remaining interviews, open-ended
questions were posed by one interviewer (the first author). Non of
the interviewers were involved in a teaching role for the
participating students at the time of the interviews.
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Procedure

The study was approved by the Ethical Research Committee
of the first author’s second mentioned university, approval number
ECO 283.06/21. After students replied to the invitation email,
we obtained their consent to check their transcript, and conducted
the MSLQ in a questionnaire. Before interviews were planned, two
researchers discussed the analysis of the MSLQ and the transcript.
Interviews were recorded and transcribed verbatim, and any
identifying data was then removed from the original
interview transcripts.

Data analysis

The summative assessment system at this university entails
that all courses must end in an exam, which students pass if they
achieve a grade higher than 5.5 out of 1-10. The knowledge tests
for Educational Sciences consisted of 40 multiple choice items.
Grades from all taken Educational Sciences knowledge tests were
taken from the students’ transcripts and means and standard
deviations were computed using SPSS version 22. The students’
motivation and learning strategies were measured using the
MSLQ. The scales of the MSLQ were calculated according to the
method prescribed by Pintrich et al. (1991) using SPSS version 22.
The scales were constructed by taking the mean of the items that
make up that scale. Students rated themselves on a seven-point
Likert scale from “not at all true of me” to “very true of me”

The interview data were analyzed using template analysis
(Brooks et al., 2014; Creswell, 2014) using Atlas-Ti 8. Initial
analyses started with two transcripts: the transcripts were read in
detail, and emerging themes were identified. The remaining
transcriptions were then analyzed. The analysis also involved
inductive components analysis, in which the four themes where
identified. The template analysis focused on differences and
similarities between aware and unaware students with regard to
the four themes: goal orientation, monitoring learning, learning
strategies and action (see Table 3 for the coding template). Using
this coding scheme, we were able to thematically organize and
classify the data. Awareness status was derived from the qualitative
data by analyzing if students made conscious and confident
choices about learning strategies or control decisions. The analysis
can be seen as a deductive approach, using the themes as
a template.

The interpretation of the authors in the analysis served the
goal of reaching an in-depth understanding of how students came
to make control decisions. Template analysis is systematic, but
always subjective. Our design is a constructivist grounded theory
approach which does not require a consistent estimate of the same
phenomenon (LeCompte and Goetz, 1982; Cheung and Tai,
2021). We acknowledge that data in this study are co-constructed
by interactions with the participants, as are the interpretations and
meaning we gave to these data (Watling and Lingard, 2012).
We used a constant comparison method to establish the reliability
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TABLE 3 Coding template.

Theme

Goal orientation

Example codes
Expectations, Deep learning, High test score, Preference for challenge,
Improved average test score, Expectations, Know what to learn,

Learning objectives first

10.3389/feduc.2022.1043238

Example

“I just want to get a passing grade. I do not set the bar so high. I just like
it when I get it already. And whether that’s a 6 or a 9, as long as I've done
my best. If I've already done so much before, I'm happy with a 6, or at
least 5.5. A pass is a pass (Anna)”

Monitoring learning
(saturation and value

attribution)

Saturation (Awareness of understanding, Learned enough, Learned to
much, Estimate of learning); Value attribution (Literature cue,

Teacher cue)

“Usually it’s when I just notice something: okay, now I'm reading
something but it’s not sticking anymore, then I do have a moment like:
well, now I'll stop. And when I'm really ready for the test, um... yes,

when is that point? (Sander)”

Learning strategies

(cue perception)

Cues, Literature cue, Teacher cue, Self-assessment, Class
participation/ preparation, Create schematic overview during study,
Continue working even with boring subject, Effort at disliked subject,
Being critical to peer feedback, Know which peer to ask, Level
assessment peers, Use sources, Use summary from peer, Let it hang,
Way of learning, Frame of mind, Recognize, Explain to peer,
Explanation from peer, Reserve time to discuss with peer, Global
picture, Reading literature, Adapt learning strategy, Adhere to tasks,
Place to Concentrate, Start learning, Steady study place, Time

efficiency, When do you learn

“Because I also choose the learning strategy last time that I have to
explain it myself and I see that I learn even more from it... Then with a
classmate, I also used the PowerPoint I had made to discuss this with
each other. And then we also explain things to each other again and even
though we already know it, we explain it again. The more you keep

repeating that...(Thijs)”

Action

Action on saturation analyses, Adhere to tasks, Place to Concentrate,

Start learning, Steady study place, Time efficiency, When do you learn

“Last period, I had also learned one day in advance. I had already made

summaries, we had been working on them, but I really crammed the day

before. And then I got an 8.7 and I did not expect that, because it did not
go very well at all.... In itself, that’s not so good, because then I start

thinking again: yes, next time I can do less. Until I fall through one time,

of course. (Moniek)”

(Charmaz, 2006). The first two authors discussed the emerging
codes from the first analysis with the third and fourth author.
Codes were merged into groups which led to themes in iteration
with all authors. The first author (JBL) then recoded all interviews
according to the latest themes. This provided an overview per
theme which was used as a basis for the description of the results.

Results

During the interviews and the analyses, students showed
whether or not they made conscious and confidant choices. From
these choices it became apparent which students were aware and
which students were unaware. Five from the eighteen students
showed that they were aware by making conscious and confident
choices. All other students where not aware and did not make
conscious and confident choices. Instead, most of these students
“choose” learning strategies based on familiarity.

We analyzed the quantitative data by running a Point-Biserial
Correlation using SPSS version 22, to determine the relationship
between the awareness status and the outcome of the MSLQ and
the grades. There where no significant correlations between
awareness status and the grades or the MSLQ.

Students come to making control decisions in a four step
iteration; (1) goal orientation, (2) monitoring learning, (3) learning
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strategies and (4) action. From the qualitive data, three main
aspects that influence an high quality control decision were
identified: progression of learning judgments, students’ self-efficacy,
and saturation. The student characteristics are presented in Table 1.

Progression of learning judgments

As students learned during test preparation, they experienced
a variety of cues: how difficult something appears, recognition, and
comments from peers. All these cues provided information about
the progression of learning. Both aware and unaware students used
these various cues first to make judgments about their progression
of learning for a specific subject being studied at a particular
moment. We distinguish between those students who are aware
and those who are unaware in the way that these cues are collected.

Unaware

Unaware students do not consciously collect cues to inform
their learning progress. However, this does not mean that they
do not encounter cues. Consider Anna, who attends a
voluntary interrogation session spontaneously initiated by
students who happen to meet up before class. There she
becomes aware of the subjects that she knows or those she does
not (yet) know:
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Yes, I do become aware of things that I do or do not know.
Because if other students mention things, and you're like,
oh, I've no idea what this is about, you know that, ok,
I really have to pay attention to this. But if, for example,
you have a subject, or if they ask a question, and you can
explain it, or name it, or give the meaning, or whatever,

then you know for yourself, okay, I'm in the right place here

(Anna, unaware).

To be able to make a judgment, these kinds of cues are
sufficient at that specific moment for students to decide whether
or not they have mastered a certain topic.

Aware

Aware students differ from unaware students in that they
consciously seek out moments where they can confirm their
progression of learning of what they have studied. Where Anna
came across the interrogation session because she was a bit early
for class, aware students like Neline consciously planned a session
with one of her peers. She chose not just any peer, but one suited
for the task at hand; confirmation of a certain topic:

Then my classmate, who I have a high opinion of, explained
something I already knew. So for me, that was the
confirmation that I know it (Neline, aware).

A valued peer explains something, but the student is aware
that she already knows the answer. This tells her something about
the state of knowledge on that particular topic, a judgment of the
progression of learning.

Both aware and unaware students become aware of their
progression of learning regarding test preparations for a specific
topic, but aware students make sure that this awareness is not
dependent on coincidental cue encounters. Note that this
progression affirmation is limited to specific topics and does not
extend to the whole test.

The self-efficacy of students and the
value attribution of cues

From the analysis we derived that cues are important carriers
of information for students to make a judgment about their
learning progression. However, even when students do perceive
cues, they do not naturally make an high quality control decision.
Results show that some students do not attribute any value to
these cues when confirming their test preparation, and therefore
do not make a control decision and continue studying, thus using
time that could be spent otherwise. It appears that the value
awarded to a cue influences the decision to continue or cease
studying, and not the cue itself. Whether students attribute a
confirmational value to a perceived cue is mostly dependent of
their self-efficacy. We substantiate these claims in the
following sections.
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Unaware

When unaware students perceive cues, they often attribute no
value related to test preparation progress. They do not always
attribute a confirmational value to a cue that could confirm
learning. For example, despite Moniek’s low self-efficacy, she gets
high grades but shows signs of limited metacognitive ability. She
tries to catch up with a peer who, in her eyes, does a good job at
summarizing using a card system that she can also use:

To gain confirmation, I always try to catch up with that girl
with the cards [a student who makes and uses summary cards
to perform self-assessment] before the exam. I never know if
she’ll already be there because I don't talk to her very much ...
so I start studying myself, but then she comes, because she’s

always early. (Moniek, unaware).

Although Moniek seeks confirmation from her peer, she does
not attribute any confirmational value to her peers cues with
regard to the decision to cease studying. Moniek indicates that she
continues to study, even after a confirmational cue. Other students,
like for example Anna, show similar behaviour:

So I study until the test starts, yes, really until the test (Anna,
unaware).

Moniek illustrates this continuous studying by stating that it
only becomes clear to her after the test that her judgment had in
fact been accurate:

For me, whether I studied well is only clear in the end, when
I get my grade. Then I can see it (Moniek, unaware).

This example shows that despite confirmational cue seeking
behaviour, these cues are not awarded the value of ‘confirmation
of mastering’ and therefore do not lead to an high quality control
decision, apart from the inaccurate monitoring process of unaware
students. Moniek studies right up to the start of the exam, despite
seeking confirmation about her study progression with her peer.
It is notable that this confirmational value is often missing in
students with low self-efficacy, as illustrated by Moniek:

I never expected to be here (at university), coming from lower
vocational education (Moniek, unaware).

Results show that self-efficacy can have a substantial impact
on the value attribution of cues, and hence also on the effectiveness
and efficiency of the test preparation process.

Aware

Aware students deliberately seek out and perceive cues that
can confirm study progression, but not all aware students make
the appropriate control decision to cease studying. Some students
do not attribute any confirmational value to these cues and do not
make a control decision, and therefore they continue their study.
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Emma is classified as an aware student because she shows clear
signs of having a deliberate learning strategy and because she is
able to make high quality judgments:

Lets see ... while learning I know that I know something;
what I often do is, for example, for Subject 1, then I take those
learning goals and then I read that learning goal and then
I just say out loud to myself: Okay, it's about here, here, here,
here and here, and then I take the summary again: Oh yes, I've
named that, 've named that, oh, not that yet. Then I say that
out loud again, or even twice and that’s basically how I finish
them. It’s actually a kind of rehearsal (Emma, aware).

Although she can clearly make an high quality judgment, she
does not attribute a confirmational value to the cues that could
inform her to make a control decision to cease studying.

I have to say that it’s quite difficult to know whether or not I've
studied enough for the test. I always keep on studying and
studying until the test begins. Even in the final hour, we sit
down with a few of my classmates - yes, study mates — we sit
together and we go over it again, you know. I'm often studying
until the last second, minute. Whether that’s healthy is another
thing but actually yes, until the last moment. I can always go

over it again, doubt myself (Emma, aware).

Even during and after the test she has doubts about the
upcoming results, despite the confirmation of studying
specific contents:

No, indeed, while learning, then I know very easily, oh yes, but
that and that is it. That’s a signal for me, hey apparently I know
that too. But I don’t have that during an exam. Then I'm just
filling everything in and then I think at the end: I was able to
fill in everything. But does that feel like a relief? No, not that.
I'm also always someone, when I've finished the exam, who

reads it 2 or 3 times before I hand it in (Emma, aware).

This doubt has an enormous impact on her ability to predict
the outcome of the test, and many other tests, despite regularly
achieving high grades.

The grades often surprise me. When I've passed the test,
I often doubt whether I passed it or not. And when I've had a
test, I'll compare with others: what did you fill in and such.
And then you often start to doubt, is he right or is she right or
am I right? And that makes me think a lot: Yes, now I'm no
longer sure. Then I often think I didn’t pass, while I usually do,
but then I'm a bit surprised on the one hand. Then I think: Oh,
then I really had more correct than I thought (Emma, aware).

Although Emma evidently is very capable of making high
quality judgments, her self-efficacy has an impact on the
confirmational value that she attributes to the cues she encounters
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during test preparation. In contrast, aware students with high self-
efficacy do award a confirmational value to cues in relation to test
preparation followed by control decisions.

By awarding a confirmational value to cues and the subsequent
control decision, Iris regulates the amount of time and effort she
spends on test preparation:

It was as if we were looking for a way to study for just a pass.
At least that's how I saw it: not too little effort and not too
much. And I thought: that’s exactly what I do. That’s my
strength. Don’t put too much effort into studying and still
pass; that I can do well (Iris, aware).

Attributing the right value to cues appears to be a separate
metacognitive skill, dependent on the students’ self-efficacy.
Although Iris and Emma are both classified as aware, they vary in
the value they attribute to cues, therefore also in confirming
whether their test preparations are sufficient to pass a test. They
consequently make different control decisions. This influence of
self-efficacy is seen in both aware and unaware students.

Saturation through the accumulation of
judgments

Due to multiple simultaneous assessments at the end of an
educational module, efficient test preparation entails that students
are not only able to make control decisions about individual
topics, but also about the whole upcoming test. During test
preparation, students compare their learning progression with
their mental image of what will be asked in the test. This image is
formed during the course and comprises different sources:
learning goals, things pointed out by teachers in classes, peers,
literature, etc. There are however clear differences between aware
and unaware students in the details and the quality of these
mental images.

Based on the accumulation of the progression of learning
judgments, the value attributed to the cues encountered during
test preparation, and their mental image, students estimate
whether their test preparation had been sufficient to pass the test.
If the judgments and value attribution of cues are aligned,
saturation can occur and students are able to draw the conclusion
that their test preparation will suffice to pass the test. These
students then can make a control decision to cease test preparation
and can devote their time to other tests. We will refer to this kind
of saturation as content saturation. If a student is unable to make
this estimate, studying will either continue without attributing to
move beyond the pass grade or the control decision to cease is
made before it is certain that the necessary learning level has been
reached. This ceasing of test preparation without content
saturation is also found in students. This is also a form of
saturation in the sense that further investments in test preparation
are no longer seen as viable, but without the certainty that the test
will be passed, often remarked as ‘fed up with learning’ We refer
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to this type of saturation as effort saturation. Content saturation is
based on the confirmation of learning from cues and value
attribution of these cues which aids the gradually growing
cognizance that learning will be sufficient to pass the test, thereby
presiding over the learning process. In contrast, due to students’
lack of learning confirmations, effort saturation is based on the
notion that effort is limited and that unabated investments
are futile.

Unaware
Unaware students form low quality and rough mental images
of what will be in the test:

I think that if I can reproduce something, recognise, or guess
something, then I can pass, sort of (Sander, unaware).

The cue of recognition when studying leads Sander to believe
that he can ‘sort of pass’ the test. Because of these poor images, in
addition to low quality progression of learning judgments, this can
only translate to poor and low quality control decisions. This
penurious decision making is reflected in the large numbers of
tests in his transcript which he needed to resit to achieve a pass
grade (22 first passes and 15 resits).

However, we also encountered a moment in time when test
preparation ceased without coming to a judgment of learning
progression for the whole test. This was when students experienced
effort saturation in learning. Instead of ‘enough learned for the
test, these students described a situation where they were ‘fed up
with learning. Although both will stop the learning process,
sometimes only for a short time, the reason for this control
decision is different from an high quality judgment:

I think mostly, when I ... if T've been studying for a long time,
at one point I tend to think: 'm done with it. Then I think:
Okay, even though I may not know it all well enough, or
I don’t know everything, I have the feeling I have to stop right
now, because I can’'t get anything more into my head. And

then I stop studying (Anna, unaware).

Apparently, for some students there is no such thing as a
moment when goals are met, and they cease test preparation.
Some students carry on as long as they are able, sometimes until
right before the exam. But for the majority of unaware students,
the control decision is eventually made based on the feeling ‘fed
up with learning) e.g., effort saturation.

Aware

In contrast, aware students acquire cues and confirmation of
learning in a different manner. Inquisitive students actively seek
these cues (e.g., when they actively seek the company of specific
peers), while others monitor by observing and deducing
information from their surroundings. Cues, and with them
judgments, can also arise in individual study sessions. Although
Anton does not consider every single judgment, he has a mental
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image of what needs to be known. Cues are not only responsible
for the subjective judgment of learning progression, but they can
also be used to make control decisions. Anton is aware that
he could say something about that specific subject when going
over the different topics, but he is also aware that that his learning
will suffice for the test. The accumulation and content saturation
of cues form the basis for a control decision:

If T can see for myself globally what the subject is about, then
I know that I've learned enough. So more of: I know what
material I have to learn. And I don't have an overview of that
or anything like that, but for myself that I really think: if I go
over everything, read it through once, then I do think: I can
say something about everything I have to understand. Then
I know that my learning will suffice. Stopping is a button
you have to flip. I have no problem with that at all

(Anton, aware).

High quality control decisions were almost always inferred
from the accumulation of progression of learning judgments and
appropriate value attributions. Content saturation, the point
where additional studying does not contribute to what is regarded
as “enough,” not only informs the student, but also forms the basis
of the control decision to cease test preparation. The difference
between aware and unaware students is mainly the quality of the
judgments and the mental image, more specifically, the difference
between “then I can pass, sort of” versus “then I know that my
learning will suffice;” which is in line with what both groups show
in their respective transcripts, for example in the number of resits.
In aware students, a distinction can be made in attributing the
appropriate value to cues, which is an important factor in making
the control decision. Either way, for most students it is true that,
given the limits on time and effort, studying is not as effective and
efficient as it should or could be.

Discussion

In 1974, Miller and Parlett established that passing the test is
important to students and that they adapt their learning whenever
possible to achieve that goal with as little effort as possible. In this
we see a major influence of the summative assessment system on
student learning. This is still true today, even for innovative modes
of assessments (Segers et al., 2001), although our results are also
in line with research that states only a minority of students are
sufficiently aware to be able to make this learning effective. Miller
and Parlett (1974) referred to aware students as being
cue-conscious and unaware students as cue-deaf. To accomplish
this goal, students make judgments about learning during test
preparation by comparing their current state of learning with their
mental image about what is going to be in the test. Nelson and
Narens (1990, 1994) also pointed out that the meta-level contains
a representation of a mental image. We found, in line with Pieschl
(2008), this mental image to be dynamic and to become more
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specific in time. This dynamic representation makes identifying
learning gaps extremely dependent on perceptions about both
what is going to be in the test (the mental image) and the quality
of the monitoring process, both of which are of higher quality in
aware students. Of course, this is nothing new, but our findings
support and build on this knowledge.

The students in our sample used various cues to decide
whether they had learned enough to cease test preparation. This
use of cues as potential information vehicles therefore echoes
the widespread support found for this in the metacognitive
literature (Metcalfe et al., 1993; Koriat, 1997; Mitchum, 2007;
Zohar and Barzilai, 2013; Efklides, 2014; Foster et al., 2016; De
Bruin et al., 2017). Koriat’s cue-utilization approach (1997) has
the advantage of specifying the informational basis of
progression of learning judgments (Mitchum, 2007). However,
it does not provide insights into the role of cues in making
control decisions. Our study further supports the usability of
the cue-utilization approach, by providing the insight that the
self-efficacy of students can have an enormous influence toward
making effective control decisions. Students with developed
metacognitive skills, which we regarded as aware students, were
cognisant that some cues contained important information
about their learning progression. They perceived that those cues
held an important value. If cues were consistent during learning,
for instance during class, during evaluating with peers, or
during rehearsal, this contributed to confident and high quality
judgments of learning progressions. In contrast, students with
low self-efficacy do not address the proper value, thereby
sometimes underestimating their learning status, and will
continue learning unabated, but without attributing to move
beyond the pass grade. This influence of self-efficacy is seen in
both aware and unaware students. Aware students seek cues, but
do not always address a confirmational valuer to these cues,
hence some continue learning. Unaware students do also
encounter cues, albeit coincidental in nature, and some
efficacious students will address confirmational values to these
cues. However, this confirmation will not necessarily align with
reality. Often when students do stop their learning, it is often
not because of an high quality monitoring judgment, but
because they are fed up. These different reasons for ceasing are
in line with Efklides, who states that control decisions are
influenced by various considerations. Our results show that
with unaware students this is mainly through motivation
and affect.

Our findings are in line with those of Foster et al. (2016),who
suggests that the accuracy of most students’ predictions about
their exam performance in the classroom did not improve over
time. In addition, Van Overschelde (2008) found that, partly due
to limited resources, not all cues are perceived as equal at a meta-
level. This performance inaccuracy can be explained by our
findings, as even when students are able to make high quality
judgments, some perceive this as no accurate basis to make
appropriate control decisions because of misaligned value
attributions due to a lack of self-efficacy.

Frontiers in Education

10

10.3389/feduc.2022.1043238

Research suggests that students with developed metacognitive
skills are not necessarily those who attain high grades (Ablard and
Lipschultz, 1998; Van der Linden et al., 2021). Study success can
also be achieved by a student using metacognitive skills to achieve
just a pass. Interventions to increase metacognitive skills have very
limited effect on making test preparation more efficient with these
students, because they already know if, when and how to make the
appropriate control decisions. In this study, these students seemed
not to be interested in further developing their metacognitive
ability, precisely because of their tenacity to simply succeed.
We also encountered students who would benefit from
metacognitive training, but where the need for this was discounted
by these students because they receive sufficient high grades.
However, metacognitive judgments are often in conflict with
objective measures of learning, like tests (Ghonsooly et al., 2014;
Foster et al., 2016; Fritzsche et al., 2018; Van der Linden et al.,
2021). Students with high self-efficacy seem to dare to attribute a
confirmative value to the same cue that students with low self-
efficacy dare not to, regardless of the grade.

Our work suggests that students’ self-efficacy strongly
influences the effectiveness of test preparation. Hashempour et al.
(2015) refer to this under or overestimation as metacognitive
miscalibration. Bangert-Drowns et al. (1991) and Fritzsche et al.
(2018) showed that the learners’ initial state, with self-efficacy as
one characterisation, is a factor in monitoring accuracy and
therefore also in making high quality control decisions. It is also
in line with Roebers who states that a high quality decision is
made when students are conscious and have confidence in their
decisions (Roebers, 2002). For unaware students, metacognitive
awareness is therefore a cognitive skill that can be taught
(Ambrose et al., 2010). This also depends on the students’ self-
efficacy, which can impact performance and is typically classified
as a factor liable for individual differences (Hashempour et al,,
2015; Wolters et al.,, 2017). On a positive note, metacognitive
awareness is something that can be taught (Siero and van
Qudenhoven, 1995; Meusen-Beekman et al., 2015; Leenknecht
and Prins, 2018). De Bruin et al. (2016) found, in line with the
better achievement findings of Butler (1998), that training
students to apply a monitoring and regulation strategy positively
influenced monitoring accuracy and test achievement, and that
they have a better notion of their judgments. One could argue that
it is the function of education not only to develop SRL strategies,
but also to instil sufficient self-efficacy into students. Previous
research has also shown that the development of self-efficacy is
also possible (Sewell and St George, 2000). Unfortunately,
although the development of SRL and self-efficacy is possible, a
high number of students in HE lack these important skills. This
implicates that there is still much to do within classrooms.

The use of the MSLQ in this study originated from the wish to
alternate aware and unaware student so we could juxtapose them
from the start. However, doing so turned out to be futile. The
MSLQ does not measure awareness; it measures a number of
factors related to self-regulated learning. It became apparent that
SRL is, obviously, not synonymous for awareness. Therefore,
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juxtaposing aware and unaware students was not entirely on par
with our intentions. We therefore released this aim and only
established the awareness status afterwards qualitatively.

Collecting data through individual interviews allowed us to
gain insights into the monitoring and control process. We are
aware that this individual focus can have limitations because
external influences may not have been captured, especially since
students mentioned peers and teachers as an important source of
cues. Nevertheless, a broad spectrum of different approaches to
studying and cue use were encountered. Furthermore, the
cognitive skills involved in monitoring and control were studied
in the specific context of knowledge test preparation and in the
domain of teacher education. Further research is needed to
investigate whether these results can be generalized to other types
of assessments and if results are also applicable to other domains.
Metacognitive skills could be more present in future teachers as
they are expected to teach such skills to their pupils, although
there was no indication that this is the case. Also, it would
be interesting to investigate the topic of this paper with the context
of a specific test, since it would be possible to address the actual
accuracy of the monitoring process.

Conclusion

We conclude that aware and unaware students differ when it
comes to making high quality control decisions. As expected, the
difference mainly unfolds in the quality of the progression of
learning judgments and the accuracy of the mental image of the
upcoming test. More specific was the difference in attitudes
between “then I can pass, sort of” versus “then I know that my
learning will suffice” Notable in our study is that results show that
students who attribute a confirmational value to the right cues are
able to assess whether they have reached a content saturation point
so that they can cease test preparation and devote time and effort
to other goals. This attribution appears to be correlated with the
self-efficacy of students, and therefore self-efficacy may play an
important role in efficient test preparation. We therefore conclude
that control decisions are influenced by a range of considerations,
but especially by motivation and affect; self-efficacy. Our results
indicate that attributing the correct value to cues is a separate
metacognitive skill very much dependent on self-efficacy.
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