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ABSTRACT

This article aimed to study the effects of metacognitive prompts and generative learning
activities on students’ monitoring accuracy, regulation accuracy, and learning
performance. The study employed a quasi-experimental pretest—posttest control-group
design. The study population consisted of all male sixth-graders in Tehran, Iran. A total
of 58 students were selected and randomly assigned to two experimental groups and one
control group. At pretest, after studying a text, participants predicted their performance
on a subsequent test and identified the paragraphs they believed required restudy. They
then completed a test based on the text, which was used to assess their actual
performance and determine the accuracy of their metacognitive judgments and restudy
decisions. At posttest, the same general procedure was followed, with the addition of the
experimental manipulations. After studying the text, the first experimental group
received metacognitive prompts, the second experimental group engaged in a generative
learning activity by summarizing the text, and the control group received no additional
learning activity beyond studying the text. Multivariate analysis of covariance
(MANCOVA) indicated that the generative-activity group demonstrated significantly
greater monitoring accuracy, regulation accuracy, and learning performance than the
control group at posttest (p < .05). However, no significant differences were found
between the two experimental groups or between the metacognitive-prompt group and
the control group on the dependent variables (p > .05). These findings suggest that
engaging students in a generative learning activity, such as summarization, may enhance
the accuracy with which they monitor and regulate their learning and may also improve
learning performance. Generative activities may facilitate these outcomes by providing
learners with cues that more accurately reflect the quality of their understanding and can
therefore inform subsequent metacognitive judgments and study decisions.
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Extended Abstract

Introduction

Effective learning depends not only on the acquisition of knowledge but also
on learners’ ability to monitor and regulate their own learning. Within self-
regulated learning, metacognitive monitoring involves evaluating the current
state of one’s learning or understanding, whereas metacognitive regulation
involves using these evaluations to guide subsequent learning activities and
study decisions (De Bruin & van Merriénboer, 2017). Accurate monitoring is
therefore important because learners must first identify what they have and
have not understood before they can allocate their effort and select
appropriate strategies effectively. Despite the importance of these processes,
learners often have difficulty accurately evaluating their own comprehension.
Inaccurate monitoring may result in inappropriate study decisions, such as
devoting insufficient attention to poorly understood material or selecting
ineffective strategies for further study. Such difficulties can ultimately
undermine learning performance (Kanfer & Ackerman, 1989; Van de Pol et
al., 2019). One approach to improving monitoring involves directing learners’
attention toward diagnostic cues—that is, information that validly reflects the
quality of their learning or comprehension. Metacognitive prompts may
support this process by encouraging learners to consider cues that are more
closely related to actual comprehension when evaluating their learning.

The quality of learners’ mental representations of a text may also play an
important role in metacomprehension accuracy. According to models of text
comprehension, successful comprehension involves constructing a coherent
representation of the meaning of a text rather than relying solely on surface-
level characteristics. In particular, a situation model represents an integrated
understanding of the ideas conveyed by a text in relation to relevant prior
knowledge. Research suggests that activities that make information about the
quality of this situation model more accessible may provide learners with
more diagnostic cues on which to base their metacomprehension judgments
(Griffin et al., 2019; Thiede et al., 2010). Generative learning activities, such
as summarizing, may be particularly relevant in this regard because they
require learners to actively select, organize, and integrate information from
the material they have studied. Producing a summary in one’s own words may
therefore reveal gaps or inconsistencies in understanding that are less
apparent during passive reading. Such information may subsequently support
more accurate judgments of comprehension and better decisions about what
material requires further study
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Although considerable research has examined metacognitive monitoring
and regulation, comparatively less attention has been devoted to these
processes among elementary school students. Examining younger learners is
particularly important because effective monitoring and regulation constitute
fundamental components of increasingly independent learning. Accordingly,
the present study aimed to investigate the effects of metacognitive prompts
and a generative learning activity on monitoring accuracy, regulation
accuracy, and learning performance among sixth-graders.

Literature Review

The relationship among monitoring, regulation, and learning performance
represents a central issue in research on metacognition and self-regulated
learning. Thiede et al. (2003) demonstrated that more accurate monitoring can
contribute to more appropriate decisions about what material requires
additional study, which may subsequently improve learning outcomes. From
this perspective, monitoring and regulation can be understood as
interconnected components of a self-regulatory cycle: learners evaluate their
current level of understanding, use those evaluations to make study decisions,
and then allocate further learning activities accordingly. A persistent
difficulty, however, is that learners do not always base their metacognitive
judgments on information that accurately reflects their comprehension.
According to the cue-utilization framework (Koriat, 1997), metacognitive
judgments are inferential and depend on the cues learners use when
evaluating their learning. When learners rely on cues with limited diagnostic
value, their judgments may diverge substantially from their actual
performance. Research on text comprehension has similarly shown that poor
metacomprehension accuracy can result from reliance on inappropriate or
weakly diagnostic cues (Thiede et al., 2010). Consequently, improving
monitoring requires not merely making additional information available but
helping learners access and use cues that are valid indicators of
comprehension.

One approach involves the use of metacognitive prompts. Such prompts can
direct learners’ attention toward aspects of their understanding that might
otherwise be overlooked and encourage more deliberate evaluation of
learning. However, the effectiveness of prompting may depend on whether
learners are able to interpret and use the elicited information when forming
metacognitive judgments. Thus, simply providing a prompt does not
necessarily guarantee improved monitoring or regulation. A complementary
account is provided by the situation-model approach to metacomprehension.
Drawing on Kintsch’s (1998) construction—integration model, this approach
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proposes that accurate comprehension monitoring depends partly on learners’
access to information concerning the quality of the situation model they have
constructed from a text. A situation model reflects an integrated
representation of the meaning of a text rather than its surface characteristics
alone. Interventions that encourage learners to construct, inspect, or
externalize this higher-level representation may therefore make more
diagnostic cues available for subsequent metacomprehension judgments
(Griffin et al., 2019).

Generative activities are particularly relevant to this process. Activities such
as summarizing, concept mapping, and completing explanatory diagrams
require learners to transform or reorganize studied information rather than
merely reread it. In doing so, learners may become more aware of whether
they can identify central ideas, establish relationships among concepts, and
reconstruct the meaning of the material. Previous research has examined the
potential of generative activities, including diagram-based activities and
concept mapping, to support comprehension and metacognitive monitoring
(Redford et al., 2012; Van de Pol et al., 2019). Summarization may similarly
provide learners with information about the quality of their understanding by
requiring them to reconstruct the main ideas of a text in their own words.
Taken together, these theoretical perspectives suggest that both metacognitive
prompts and generative activities may support monitoring and regulation,
although they may operate differently. Metacognitive prompts primarily
direct learners’ attention toward potentially relevant cues, whereas generative
activities require learners to actively produce an external representation of
their understanding. The present study therefore compared these two
approaches to determine their effects on monitoring accuracy, regulation
accuracy, and learning performance among sixth-grade students.

Methodology

This study employed a quasi-experimental pretest—posttest control-group
design. The study population consisted of sixth-grade students in Tehran,
Iran, during the 2022-2023 academic year. A total of 60 students were
recruited using convenience sampling and randomly assigned to two
experimental groups and one control group. Two participants withdrew
during the study; consequently, data from 58 participants were included in the
final analyses. At pretest, participants in all three groups studied the same
history text for 15 minutes. After studying the text, students predicted their
expected score on a subsequent comprehension test on a scale ranging from
0 to 20 and identified the paragraphs they believed required further study.
Participants then completed a comprehension test based on the text. These
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measures were used to assess monitoring accuracy, regulation accuracy, and
learning performance. At posttest, a parallel history text was administered and
the general procedure was repeated, with the addition of the experimental
manipulations. After studying the text, participants in the first experimental
group received metacognitive prompts related to their reading
comprehension. Participants in the second experimental group engaged in a
generative learning activity by writing a summary of the text in their own
words. Participants in the control group received no additional intervention
beyond studying the text. Monitoring accuracy, regulation accuracy, and
learning performance were subsequently assessed using the same procedures
as at pretest.

Results

After the relevant statistical assumptions were examined, multivariate
analysis of covariance (MANCOVA) was conducted to evaluate between-
group differences in the dependent variables while controlling for pretest
scores. The subsequent univariate analyses revealed statistically significant
group differences in monitoring accuracy, F = 3.65, p=.033, partial n>=.123;
regulation accuracy, F = 9.64, p < .001, partial n*> = .271; and learning
performance, F = 6.61, p = .003, partial n> = .203. Bonferroni-adjusted
pairwise comparisons indicated that students in the generative-activity group
demonstrated significantly greater monitoring accuracy, regulation accuracy,
and learning performance than students in the control group (p < .05). In
contrast, no statistically significant differences were found between the
metacognitive-prompt group and the control group on any of the three
dependent variables (p > .05). The differences between the metacognitive-
prompt and generative-activity groups were also not statistically significant
(p > .05). Overall, the results indicate that the generative activity was
associated with improvements in monitoring accuracy, regulation accuracy,
and learning performance relative to the control condition, whereas the
metacognitive prompts alone did not produce statistically significant
improvements relative to the control condition.

Conclusion

The findings provide evidence that engaging sixth-grade students in a
generative learning activity, specifically summarizing a studied text in their
own words, can improve monitoring accuracy, regulation accuracy, and
learning performance relative to studying the text without an additional
activity. These findings are broadly consistent with research suggesting that
generative activities can support metacognitive monitoring by making
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information about the quality of learners’ understanding more accessible. One
possible explanation is that summarization requires learners to reconstruct the
meaning of a text rather than relying on the subjective familiarity produced
by reading alone. In attempting to identify and express the main ideas in their
own words, students may encounter gaps, inconsistencies, or weaknesses in
their understanding. These experiences may provide more diagnostic cues for
subsequent judgments about comprehension and decisions regarding which
material requires further study. From a situation-model perspective,
generative activities may therefore facilitate access to information concerning
the quality of learners’ mental representations of the text.

In contrast, metacognitive prompts did not result in statistically significant
improvements in monitoring accuracy, regulation accuracy, or learning
performance compared with the control condition. This finding suggests that
directing students’ attention toward metacognitive cues may not, by itself, be
sufficient to improve their monitoring and regulation. One possibility is that
learners must not only encounter diagnostic cues but also recognize their
relevance and incorporate them into their metacognitive judgments.
Generative activities may provide a more concrete basis for such judgments
because they require learners to demonstrate their understanding through an
observable learning product. Developmental differences may also be
relevant; however, because the present study did not directly assess students’
metacognitive development, cue utilization, motivation, or perceptions of the
prompts, these factors cannot be established as explanations for the
nonsignificant effect of metacognitive prompting. Future studies should
directly examine these potential mechanisms and investigate whether
different types, timing, or levels of scaffolding in metacognitive prompts
produce different effects among elementary school students.

Overall, the findings suggest that incorporating appropriately designed
generative activities into text-based learning may be a useful approach for
supporting both learning performance and the metacognitive processes
involved in monitoring and regulating comprehension. Further research with
larger samples and different age groups, learning materials, and generative
activities is needed to determine the generalizability of these findings.
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2. box's test of equality of covariance matrices
3. levene's test of equality of error variances
4. pillai's trace

5. wilks' lambda
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7. roy's largest root
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