Secondary Publication

Tiffin-Richards, Simon P.; Lenhart, Jan; Marx, Peter

Children’s metacognitive awareness and self-correction of their own
spelling mistakes

Date of secondary publication: 28.09.2026
Version of Record (Published Version), Article

Persistent identifier: urn:nbn:de:bvb:473-irb-117371x

Primary publication

Tiffin-Richards, Simon P.; Lenhart, Jan; Marx, Peter (2026): Children’s metacognitive
awareness and self-correction of their own spelling mistakes, in: Metacognition and learning,
Berlin, Heidelberg [u.a.]: Springer, Vol. 21, No. 1, pp. 1-21, doi: 10.1007/s11409-026-09491-z

Legal Notice
This work is protected by copyright and/or the indication of a licence. You are

free to use this work in any way permitted by the copyright and/or the licence
that applies to your usage. For other uses, you must obtain permission from

the rights-holders.

This document is made available under a Creative Commons license.

@ @ The license information is available online:
L-H https://creativecommons.org/licenses/by/4.0/legalcode



https://doi.org/10.1007/s11409-026-09491-z
https://creativecommons.org/licenses/by/4.0/legalcode

Metacognition and Learning (2026) 21:41
https://doi.org/10.1007/s11409-026-09491-z

®)

Check for
updates

Children’s metacognitive awareness and self-correction of
their own spelling mistakes

Simon P. Tiffin-Richards'® - Jan Lenhart*® - Peter Marx®

Received: 12 November 2025 / Accepted: 6 August 2026
© The Author(s) 2026

Abstract

This paper examines how children identify and correct spelling errors in their own writ-
ing. Our research focused on two questions: (a) how accurate primary school children are
in their metacognitive monitoring of their own writing of a dictated text, and (b) whether
they are able to translate their spelling performance monitoring into regulatory behaviour
such that they revise and correct detected spelling errors. A total of 318 German-speaking
primary school children wrote a continuous text that was dictated to them by an instructor
in their language of instruction (German). In order to differentiate between the processes
of monitoring and control, children were first instructed to underline words they were
unsure about (Review Phase). After this initial monitoring process, children were told that
they could change their initial spellings (Revise Phase). Our results demonstrate that the
primary school children were accurate in identifying their correctly spelled words (high
specificity), whereas their error detection rate was poor (low sensitivity). Furthermore,
only about 24% of the words selected in the Review Phase were then actually changed in
the Revise Phase. When children did revise the spelling of a word, they were more likely
to correct an initial spelling mistake than change a correct spelling. Children’s difficulties
in identifying and correcting their own spelling mistakes seem to be related to their low
sensitivity to spelling errors (spelling awareness deficit) and their reluctance or inability
to correct misspelled words (implementation or knowledge deficit).

Keywords Metacognition - Spelling consciousness - Spelling - Self-correction - Answer

changing

The ability to judge one’s own performance, identify mistakes, and correct them requires
metacognition: the ability to monitor and regulate one’s own mental processes (Flavell,
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1979). Monitoring one’s thoughts and cognitive processes is an important factor in aca-
demic performance (Nietfeld et al., 2005; De Boer et al., 2018; Donker et al., 2014; Zohar
& Barzilai, 2013), problem-solving (Georghiades, 2004), decision-making (Yeung & Sum-
merfield, 2012), and even extends to emotion regulation (Pennequin et al., 2020). Metacog-
nitive monitoring facilitates resource allocation such as study time (Son & Metcalfe, 2000),
strategy selection, and error detection (Nelson, 1990), and is thus critical for self-regulated
learning. Despite its wide-ranging relevance for children’s development (Kuhn, 2000) and
extensive research on metacognition in educational settings (see Baker, 1989, for a review
on reading comprehension; see Schneider & Artelt, 2010, for a review on mathematics), we
know surprisingly little about how metacognitive skills apply to writing and spelling.

Awareness of one’s performance is clearly relevant to detecting one’s own errors and
addressing them in a constructive manner (Tulis et al., 2016; Zhang & Fiorella, 2023). In
assessment contexts, students use their confidence as a cue to identify and revise incorrect
answers on exam papers (Couchman et al., 2016; Stylianou-Georgiou & Papanastasiou,
2017, Tiffin-Richards et al., 2022). However, accurate self-assessment is not always suc-
cessfully translated into self-regulatory behaviour. For instance, while children can accu-
rately judge what they know (e.g., with judgements of learning, or judgements of knowing),
they often fail to use their self-awareness to select appropriate study materials to facilitate
the learning process (Metcalfe & Finn, 2013). This implies that children are susceptible
to an implementation deficit (Metcalfe, 2009), whereby they sometimes fail to translate
accurate monitoring of their performance into efficient behavioural strategies and regula-
tion (Dufresne & Kobasigawa, 1989; Koriat et al., 2009), even when they have the neces-
sary knowledge and strategies at their disposal. This paper examines children’s capacity
to identify and self-correct spelling errors in their own writing, also referred to as spelling
consciousness (Lull, 1917), which may offer a window into processes of metacognitive
monitoring and control in early literacy acquisition.

Metacognitive monitoring and control

Metacognition is commonly defined as “knowledge and cognition about cognitive phenom-
ena” (Flavell, 1979, p. 906) that allows people to monitor their own memory, comprehen-
sion, and other cognitive processes. To understand why children may struggle to detect
and correct errors in their writing, it is helpful to consider Nelson’s (1990) framework of
metacognition. This model distinguishes between object-level processes (e.g., encoding,
learning, and remembering) and a higher-order meta-Ilevel that monitors and regulates these
processes. Metacognitive monitoring refers to the awareness and evaluation of one’s cog-
nitive performance, while metacognitive control involves using this information to guide
behaviour toward a specific goal. These two processes enable the meta-level to update its
task model and adjust object-level activities accordingly—for example, recognizing a spell-
ing error and deciding to attempt to correct it.

Measures of metacognitive monitoring Metacognitive monitoring is typically measured by
collecting item-by-item ratings of participants’ response confidence (Fleming & Lau, 2014;
Schraw, 2009) or judgements of learning (Koriat, 2008), or with more general survey ques-
tionnaires of a person’s metacognitive awareness (Schraw & Dennison, 1994). In the context
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of item-by-item metacognitive monitoring, calibration refers to the relationship between
task performance and a judgement about that performance (Boekaerts & Rozendaal, 2010).
A wide range of statistical methods have been implemented to specify the calibration of
item-by-item judgements and performance (extensively reviewed in Schraw et al., 2013 and
Schraw et al., 2014). Hierarchical modelling conducted by Schraw et al. (2014) suggested
that different measures may be best grouped together as measures of diagnostic efficiency
(Benjamin & Diaz, 2008), including the accuracy of judgments about correct performance
(i.e., sensitivity) and incorrect performance (i.e., specificity) that are subsumed under a mea-
sure of differentiation (Kadlec, 1999) between correct and incorrect performance (i.e., dis-
crimination). In the context of spelling awareness, sensitivity can refer to the proportion of
detected spelling errors and represents the accuracy of judgments about words containing
spelling errors. Specificity, on the other hand, can represent the proportion of correct spell-
ings that are not mistakenly judged as errors and corresponds to the accuracy of judgments
about correctly spelled words. Put simply, high sensitivity means that a writer can detect
most of their spelling errors, while high specificity means that a writer can recognize most
of the words they have spelled correctly. A discrimination measure is a further index that
describes whether an individual can distinguish between correct and incorrect performance
(Schraw, 2009), in this case differentiating between a writer’s own correctly and incorrectly
spelled words.

Signal detection theory (SDT; Green & Swets, 1966; Swets, 1988) is a widely used method-
ological approach to characterize how sensitive a person is to a specific cue (Lynn & Barrett,
2014). For binary decisions (e.g., whether a cue, such as a spelling mistake, is present or
not), decisions can be allocated to one of four categories: cue present and detected (Hit), cue
present but undetected (Miss), cue not present but detected (False Alarm), and cue not pres-
ent and not detected (Correct Rejection). In the present case, the cue represents an incorrect
spelling pattern and the absence of the cue indicates that a word is spelled correctly. Chil-
dren’s discrimination between correct and incorrect spellings in their own writing can be
conceptualized in the terms of SDT as the difference between correct detections of spelling
mistakes (Hits) and incorrect detections of errors (False Alarms). The discrimination index
d’ is calculated as:

d =z (H)—z(FA),

where H represents the proportion of hits (e.g., proportion of incorrect spellings judged to be
errors) and FA represents the proportion of false alarms (e.g., proportion of correct spellings
judged to be errors). Both distributions are z-standardized, meaning that the proportion of
0.5 is converted to a z-score of 0. In this context, larger absolute values of d’ indicate that
a person is more aware of whether a spelling is correct or not, while d’ values near zero
indicate chance performance.

Translating monitoring to control The detection and correction of errors is a process in
which metacognition is critical (Yeung & Summerfield, 2012) and where performance
confidence plays an important role (Fleming, 2024). Ratings of response confidence pro-
vided by examinees, which represent a common method for assessing online metacogni-
tive monitoring (Lingel et al., 2019), correlate positively with response accuracy (Koriat,
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2012; Nietfeld et al., 2005; Shaughnessy, 1979). This suggests that people usually have
some understanding of their ability to solve certain problems or carry out specific tasks. In
addition, it has been demonstrated that examinees’ confidence in their initial response to a
problem or question is negatively correlated with the probability of changing that response
(Couchman et al., 2016; Stylianou-Georgiou & Papanastasiou, 2017; Tiffin-Richards et
al., 2022). Response confidence hence appears to direct revision behaviour. Put another
way, the process of monitoring confidence in initial answers appears to regulate examinees’
answer changing behaviour.

Empirical studies of metacognitive monitoring and answer-changing (e.g., Cornoldi, 1990;
Metcalfe & Finn, 2013) suggest that three challenges must be overcome for error revision to
be successful: (1) accurate performance monitoring (metacognitive monitoring); (2) transla-
tion of monitoring judgements into regulatory behaviour, such as answer revision (metacog-
nitive control); and (3) the domain-specific or procedural knowledge necessary to retrieve
the correct answer from memory or solve the problem at hand (knowledge availability).

Spelling awareness

In the present study, we were interested in children’s metacognitive monitoring and control
processes in a domain specifically relevant for primary school children, namely their ortho-
graphic knowledge (Landerl et al., 2022) and spelling proficiency (Pan et al., 2021). The
importance of metacognitive spelling awareness, also referred to as spelling consciousness,
has been debated and studied in educational contexts for over a century (e.g., Lull, 1917;
Pryor & Pittman, 1921). Broadly speaking, spelling consciousness is the ability to judge
whether one’s spelling is correct, or put more concretely, the “ability to know that a word
one has written is spelled either correctly or incorrectly or that one is doubtful of the spell-
ing.” (Valmont, 1972, p. 1219), as well as the ability and predisposition to actively engage
with one’s own spelling errors (Pryor & Pittman, 1921). This definition thus appears to
incorporate both monitoring (i.e., error detection) and control (i.e., error revision) processes.

Early studies of spelling consciousness and error detection (e.g., Grothe, 1966; McFar-
land, 1916; Tidyman, 1924) raised concerns about students’ ability to find and correct spell-
ing errors in their own writing. Their findings suggest that spelling consciousness is strongly
related to spelling ability, as well as to general intelligence, and is variable within individu-
als and across contexts (Valmont, 1972). Being aware of one’s own spelling errors appears
to be positively related to spelling performance (Block & Peskowitz, 1990) and to the selec-
tion of appropriate spelling strategies during writing (Kreiner & Green, 2000).

Intervention studies have found that training students’ ability to self-correct their own
spelling can improve overall spelling ability in primary school children (McGuffin et al.,
1997; Silva et al., 2021). Spelling consciousness, measured as the relation between students’
confidence in their spelling and their spelling accuracy, has also been shown to improve
with explicit training in college students (Kreiner & Green, 2000).

Interventions specifically aimed at improving children’s metacognitive spelling aware-
ness have also produced positive short-term effects. Cordewener et al. (2016) compared
three training conditions in a between-groups design with 72 third-grade Dutch-speaking
students. All students completed four dictation sessions. In each session, they first judged
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whether they could spell each word before writing it (i.e., pre-writing metacognitive judge-
ments). After each session, they received different training: those in the strategy-instruction
group divided words into syllables and applied spelling rules to correct them; those in the
self-correction group used an answer sheet to correct their errors; and the no-correction
group received no feedback or further practice. The short interventions improved both spell-
ing and awareness compared to the control group, but effects were not maintained at a five-
week follow-up. Strategy instruction reduced response bias (over-confidence in their own
spelling), measured using signal detection theory, suggesting more accurate self-judgments.

In a follow-up study, Cordewener et al. (2018) compared four training conditions with
115 third-grade Dutch-speaking students. In the strategy-instruction condition, students
were guided to think about how to spell a word before writing it, using syllable-based seg-
mentation. In the strategic-monitoring condition, students reflected on their spelling after
writing dictated words, correcting their mistakes using an answer sheet and syllable-based
segmentation. An instructor asked additional questions about their thinking to stimulate
children’s metacognitive processes. In the self~monitoring condition, students checked their
own spellings using an answer sheet without further instruction. The no-correction group
received no feedback or further practice. Spelling consciousness was measured by asking
students, before writing, to indicate whether they thought they could spell each word cor-
rectly by circling yes or no on their sheet. Their results found that all training conditions
outperformed the control group in a post-training spelling test, while only the strategy-
instruction group improved in their metacognitive judgement accuracy. Cordewener et al.
(2018) did not include a follow-up assessment of maintained training effects.

These intervention studies suggest that metacognitive spelling awareness can be trained
using direct strategy instruction and practice with positive effects on spelling ability,
although evidence of lasting benefits is lacking. Furthermore, it is unclear to what extent
error detection leads to error correction in students’ own writing, as previous studies have
mainly focused on error awareness (metacognitive monitoring; e.g. Cordewener et al.,
2016; Cordewener et al., 2018), or error correction (metacognitive control; e.g. Silva et al.,
2021). There has been little research into the relationship between these two metacognitive
processes in the context of writing and spelling. It also remains unclear to what extent indi-
vidual differences in factors such as language ability, age, and years of formal literacy edu-
cation influence metacognitive monitoring and control when correcting one’s own writing.

A developmental perspective

Studying spelling awareness and self-correction is particularly interesting in primary school
children at an age where they are in principle able to metacognitively monitor and control
their behaviour and have the orthographic knowledge necessary to be able to detect and cor-
rect spelling errors. There is converging evidence that metacognitive monitoring and control
emerge early and improve with age across childhood, though not necessarily at the same
pace. Studies conducted with 8 to 12-year-olds show that children can distinguish between
easy, difficult, and unanswerable questions, differentiate correct from incorrect answers via
confidence judgments (monitoring), and selectively withdraw likely incorrect responses
(control), with monitoring processes improving more strongly across age than control pro-
cesses (Krebs & Roebers, 2010, 2012). Similar patterns have been observed in science test
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contexts (Roebers et al., 2009). Even younger children (5-7 years) demonstrate emerging
metacognitive abilities: they can monitor the accuracy of their memory and, increasingly
with age and ability, use these judgments to regulate behaviour such as study time or answer
selection (Destan et al., 2014; Hembacher & Ghetti, 2014). Observational data further sug-
gest that while monitoring improves primarily with age, control processes depend on both
age and domain-specific competence (Bryce & Whitebread, 2012). Overall, metacognitive
skills show a gradual developmental trajectory from preschool through late childhood, with
early forms of introspective accuracy and strategic regulation already detectable but becom-
ing more consistent and sophisticated over time. We can therefore assume that children have
the basic metacognitive resources necessary to monitor their spelling by the end of primary
school.

The present study

In this study, we investigated children’s capacity to identify and self-correct spelling errors
in their own writing as a window into metacognitive monitoring and control processes in
early literacy acquisition. We were specifically interested in: (a) how accurate primary
school children are in their metacognitive monitoring of their own writing of a dictated
text, and (b) whether they are able to translate their spelling performance monitoring into
regulatory behaviour such that they revise and correct detected spelling errors. While previ-
ous research provides evidence that some degree of monitoring and error-correction occurs
in primary school children’s writing, we seek to provide a clearer picture by differentiating
between processes of metacognitive monitoring and control. The important aspect of our
experimental design is that children not only monitored their spelling, but also attempted to
correct their own spelling mistakes (i.e., without correct answer sheets, as in Cordewener et
al., 2016 and Cordewener et al., 2018).

It is plausible that children encounter difficulties in self-correcting their own writing
due to deficits in monitoring processes, control processes, and/or relevant domain-specific
knowledge. Previous studies, for instance, suggest that children are able to accurately judge
their performance in vocabulary and reading comprehension tasks, but that accurate perfor-
mance monitoring does not necessarily then translate into regulatory behaviour in the form
of study time allocation (e.g., Cornoldi, 1990; Metcalfe & Finn, 2013). Whether a similar
deficit exists for spelling error detection and correction is unclear.

The literature on students’ revisions of their initial answers on assessments also strongly
suggests that school and university students are very cautious about making changes, prefer-
ring rather to stick to their initial answers (e.g., Benjamin et al., 1984; Higham & Gerrard,
2005; Tiffin-Richards et al., 2022; Waddell & Blankenship, 1994). This reluctance to change
many initial answers, also referred to as a first-instinct fallacy (Kruger et al., 2005; Stone et
al., 2022), is thought to be in part due to the desire to avoid the regret associated with mak-
ing right-to-wrong changes (Couchman et al., 2016; Stylianou-Georgiou & Papanastasiou,
2017).

According to stage models of literacy development (Ehri, 2022; Frith, 1985), accurate
spelling increasingly relies on orthographic strategies (Frith, 1985; consolidated alphabetic
phase, Ehri, 2022), drawing on rule-based knowledge and representations stored in the men-
tal lexicon (Perfetti, 2017). However, these models are best understood as describing grad-
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ual and overlapping developmental processes rather than discrete stages. In early literacy,
spelling performance is often relatively unstable, with children producing different spell-
ings of the same word across occasions. While this variability likely reflects underspecified
orthographic representations (see Endlich et al., 2025, for a discussion), it may also arise
from the use of competing strategies (e.g., phonological or morphological encoding) as
well as task-related demands. To our knowledge, no studies have yet addressed the issue of
whether and how inconsistent spelling and revision behaviour interact.

During primary school, children learning alphabetic languages increasingly draw on
orthographic strategies in writing, expand their sight vocabulary, and develop greater flu-
ency and automaticity in reading (for children learning to read and spell in German, see
Hasenédcker & Schroeder, 2022; Hef et al., 2026; Schneider, 2008) and as a result, spell-
ing tends to become more stable over time. These developments may make it more likely
that children detect errors when reviewing their own dictations. It is therefore plausible
that years of formal literacy education, and the associated growth in language ability—par-
ticularly orthographic knowledge—contribute to children’s metacognitive monitoring and
control during self-correction.

To investigate children’s ability to detect, revise, and correct spelling mistakes in their
own writing, we conducted a standardized spelling assessment, as typically performed in
primary schools in Germany: children wrote a continuous text dictated to them by an instruc-
tor and were then able to first review and then revise their writing. To be able to differentiate
between the processes of monitoring and control, we explicitly instructed children to first
underline words if they were unsure whether they had spelled them correctly, before making
any changes. Only after the initial monitoring was completed (Review Phase) were children
instructed that they could change their initial spellings (Revise Phase). This allowed us to
separately analyse which spellings children were unsure of, representing their metacogni-
tive monitoring of their own spelling, and their subsequent spelling revisions, representing
their metacognitive regulation and revision processes.

Previous findings suggest that children tend to miss mistakes, rather than to falsely iden-
tify correctly spelled words as misspelled in error detection tasks (Endlich et al., 2021). In
terms of SDT, we therefore expected values of d’ significantly above 0, indicating differ-
entiation between correctly and incorrectly spelled words (Hypothesis 1, H1). We expected
high diagnostic specificity (>0.90), such that words that children rarely perceive correctly
spelled words to contain spelling errors (H1.1), but relatively low diagnostic sensitivity
(<0.5) to spelling errors, such that they miss the majority of their misspelled words (H1.2).

Furthermore, if children use their orthographic, morphological, and spelling rule knowl-
edge to make judgements about spelling correctness and to guide self-corrections in their
own writing, language proficiency and years of schooling should be positively related
to monitoring processes. We therefore predicted that children’s language-related school
achievement and grade level, as well as their self-rated spelling ability would be positively
associated with their ability to differentiate between correct and incorrect spellings (H2).
We included both an objective measure (school grades) and subjective measure (self-rated
spelling ability) of language performance, to capture a broad picture of children’s language
ability.

Finally, we know from the answer-changing literature that students stick to most of their
initial answers, presumably to avoid making right-to-wrong changes (Higham & Gerrard,
2005). At the same time, answer changing is generally beneficial with more wrong-to-right
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changes than right-to-wrong changes, resulting in a positive net gain (Tiffin-Richards et al.,
2022). Accordingly, we also tested whether revision generally led to more corrections of
spelling mistakes than changes of correct initial spellings, which would indicate success-
ful regulation and correction processes (H3). In addition, we examined whether children’s
spelling awareness had an influence on the number of spellings children changed (H4.1) and
their probability of correcting initial spelling errors (H4.2). To control for further individual
differences, we included children’s gender, test motivation, and self-rated spelling ability in
all analyses. Gender was included as a control variable, as large-scale educational assess-
ments in Germany find significantly higher orthographic performance in girls compared to
boys in 4th grade (Stanat et al., 2022). Test motivation was included to control for invested
effort (Baumert & Demmrich, 2001).

Transparency and data availability statement

We describe the sample and procedure and report all data exclusions in detail. All data, mea-
sures, and analysis codes are available at https://osf.io/9nc3d. Data were analysed using R,
version 4.3.3 (R Core Team, 2024). The study design and hypotheses were not preregistered.

Methods
Participants

We recruited 318 children from eleven grade 3 classes (N=180, 48% female) and eight
grade 4 classes (N=138, 48% female). All children were attending state-run primary
schools in the German federal state of Bavaria. A majority of the participating children
spoke only German at home (grade 3 =69%, grade 4="71%), about a quarter spoke German
amongst other languages (grade 3=25%, grade 4=26%), and a minority did not speak
German at home (grade 3=6%, grade 4=3%). All children spoke German at a level
allowing them to fully participate in school curriculum, in particular regular German
classes. It is important to note that spelling tuition in German primary school education
generally focusses on the use of phonological, morphological, and grammatical principles
and official guidelines in the German state in which testing was conducted include the aim
that children “demonstrate an awareness of spelling in their own writing by checking their
spelling independently and correcting themselves.” (Staatsinstitut fiir Schulqualitét und
Bildungsforschung, 2026).

This study was ethically approved by an Institutional Review Board (2025-11/97).
Participants were fully informed about the study’s content and procedures, participated
voluntarily, could withdraw at any time, and data were collected anonymously. To ensure
full anonymity, we refrained from collecting identifying data such as children’s date of
birth, exact age, or first language. Furthermore, the study posed no foreseeable risk to
participants (see the ethical guidelines of the German Psychological Society, DGPs).
Permission to conduct the study during school hours was granted by the responsible
Ministry of Education.
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Measures

Spelling assessment Spelling ability was measured using a standardized German spelling
test for school grades 3 and 4 (Deutscher Rechtschreibtest fiir das dritte und vierte Schul-
jahr; DERET 3—-4+; Stock & Schneider, 2008). The test provides grade-level-appropriate
versions of texts that are dictated to children sentence by sentence. We employed test Form
A, comprising 80 and 92 words for grades 3 and 4, respectively. Because the content of the
text versions is essentially the same, with the longer version containing a few extra embed-
ded or subordinate clauses, 73 words of the test versions are identical. We included only the
73 identical words across test versions in our analyses. The reliability of the spelling assess-
ment was high for grades 3 (¢=0.93) and 4 (0 =0.91).

Academic achievement Children reported their most recent German grade as an indicator
of their general language proficiency. Grades were reverse scored, so that 1 represented the
lowest and 6 the highest achievement (M=4.50, SD=0.83).

Spelling self-rating Children reported their self-perceived spelling ability (“How good are
you at spelling?”; German “Wie gut kannst du Rechtschreiben?”) on a scale of 1 (“very
poor”; German “gar nicht gut”) to 5 (“very good”; German “sehr gut”) with an age-appro-
priate single-item measure (M=3.43, SD=0.86).

Test motivation Children reported their state test motivation (“How important was it to you
today to be as good as possible?”’; German “Wie wichtig war es dir heute, moglichst gut zu
sein?”) on a scale of 1 (“not at all”; German “gar nicht wichtig”) to 5 (“very important”;
German “sehr wichtig”) with an age-appropriate single-item measure (M=3.83, SD = 0.96).

Procedure

Testing was conducted in classrooms at the participating schools. Trained instructors conducted
the standardized procedure of the DERET 3—4+ (Stock & Schneider, 2008). After the dictation,
the children were instructed to underline any word in their own written texts that they were not
sure they had spelled correctly. In this Review Phase, no changes were made to the dictated
text. Children used a green pen for the underlining stage. In the Revise Phase, children were
then instructed that they could change any spelling in their own texts, using a green pen. Each
phase lasted about 5 min. The testing sessions, including instructions (see Table 1) and short
breaks, lasted 45 min. Children completed a brief demographic questionnaire, including self-
rated spelling ability, test motivation, and their last German school grades.

Results
Accuracy on the 73 common words across test versions for grades 3 and 4 was high in grades

3 (M=70%, SD=15%, range=27-99%) and 4 (M =82%, SD=12%, range=44—100%). The
results of the full DERET 34 +assessment indicated that 14% of the participating children
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Table 1 Task instructions

Phase Instruction

Introduction “We’d like to do a few writing exercises with you today. But there won’t be any
grades. You won’t even write your name on the worksheet. But do try your very
best, because we want to see how well you can already write.”

Write standardized DERET 3—4 dictation instructions

Review “Now please put your pen down and pick up a green pen. Do you have a green
pen? Now please read through what you’ve written. Underline all the words you’re
not sure are correct. Please just underline them — don’t correct anything yet.”

Revise “Now you can look through everything again, especially the underlined words, and
think about whether you want to correct them.”

The original instructions were given in German

in grade 3, and 15% in grade 4 had spelling ability falling below the 16th percentile. The
extent of missing data was negligible (0—4.5% per variable, < 2% per child).

The number of spelling errors detected (Hits), errors missed (Misses), correct spellings
falsely detected as misspelled (False Alarms), correct spellings that were not underlined
(Correct Rejections) in the Review Phase are summarized in Table 2. All descriptive tables
and analyses are based on the common 73 words across spelling assessments for grades
3 and 4. Children selected only a minority of their spellings for revision in the Review
Phase (grade 3: 9%; grade 4: 5%). In the Review Phase, correctly spelled words that were
not underlined (grade 3: 67%; grade 4: 80%) and incorrectly spelled words that were not
underlined (grade 3: 24%; grade 4: 15%) occurred most frequently. Across grades, hits
were twice as frequent as false alarms (grade 3: 6% vs. 3%; grade 4: 4% vs. 2%). With
respect to the 73 words analysed, this translates into children, on average, correctly detect-
ing 4 of their own spelling mistakes (SD=3, range=0-20), misidentifying 2 of their own
correctly spelled words as errors (SD=2, range=0-13), missing 15 of their own spelling
errors (SD=10, range=0-53), and correctly identifying 53 of their written words as cor-
rectly spelled (SD=11, range=19-73).

Metacognitive monitoring: spelling awareness

The number of correctly identified spelling mistakes (Hits) and correct spellings incorrectly
identified as spelling mistakes (False Alarms) in the Review Phase were summed for each
child and used to calculate their discrimination d’ scores (see Cordewener et al., 2018,
for a similar procedure). A log-linear correction was applied to each cell frequency in the
contingency table by adding 0.5 to each cell, which corrects for extreme values of d’ (Hau-
tus, 1995). Individual d’ values were estimated for each participant. Children’s mean d’
score, M=1.11, SD=0.57, was significantly above zero, #(317)=34.48, p <.001, indicating
that their discrimination of correctly and incorrectly spelled words was above chance level.
This pattern of results supported our prediction that children can, in principle, discriminate
between correct and incorrect spellings in their own writing (H1).

Children’s sensitivity to their own spelling errors was low (H1.2), indicated by children
in grade 3 only detecting 22% (SD=17%, range=0-79%) of their spelling mistakes, and
children in grade 4 similarly only detecting 23% (SD=10%, range=0-100%) of their mis-
takes. Sensitivity was significantly below 0.5 for children in grades 3 and 4 (all p’s <.001).
In contrast, the specificity of children’s error detection was very high (H1.1), indicated
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by children in grade 3 judging 96% (SD=5%, range=72—-100%) of their correctly spelled
words to be correct, and children in grade 4 judging 98% (SD=3%, range=79-100%) of
their correct spellings to be correct. Specificity was significantly above 0.9 for children in
grades 3 and 4 (all p’s <.001).

The associations of participants’ academic achievement, gender, self-rated spelling
ability, and test motivation with their spelling awareness (d’ scores) are summarized in
the overview of their correlations in Table 3, and regression results in Table 4. Consistent
with the idea that metacognitive spelling awareness is associated with general language
skills, our analyses using d’ scores as outcome variable indicated that children’s ability
to discriminate between their own correct and incorrect spellings increased as a func-
tion of their language proficiency (H2). This was supported by the significant positive
association between children’s d’ scores and their German school grades, b = 0.12, SE =
0.03, 1=3.68, p <.001. Furthermore, metacognitive spelling awareness was significantly
higher for children in grade 4 than for children in grade 3, b =0.14, SE = 0.04, t=3.38, p
<.001, suggesting that awareness develops with age, language exposure, and schooling.
Girls had significantly higher metacognitive spelling awareness than boys, b=—0.07, SE
=0.03, r=-2.16, p =.032.

We inspected the clustering effect of children nested within classes and schools, which
revealed that only a small amount of variance in children’s sensitivity, specificity, and spell-
ing awareness was explained by class membership (5—7%). A robustness check using linear
mixed effects models including random effects for class as grouping factor found no sub-
stantive changes to the pattern of results (see https://osf.io/9nc3d).

Table 3 Summary statistics from the signal detection theory analyses
Variable 1 2 3 4 5
1. Spelling awareness (d") —

Hokok

2. German grade 28 —

3. Grade (3rd vs. 4th) 207 .02 —

4. Self-rated spelling ability 22 45" .04 —

5. Test motivation .06 .01 —-.11" .09 —

6. Gender * 17" 11 <.01 .07 19"

* gender was dummy coded 1=girls, 0=boys

"p<.05."p<.01.""p <001

Table 4 Predicting children’s spelling awareness (d)

Intercept b SE t-value p-value
1.15 0.03 36.98 <.001
Grade (3rd vs. 4th) 0.14 0.04 3.38 <.001
German grade 0.12 0.03 3.68 <.001
Self-rated spelling ability 0.08 0.04 1.97 .050
Test motivation 0.03 0.03 0.88 .380
Gender ? —-0.07 0.03 -2.16 .032

 gender was effect coded 1=girls, -1 =boys
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Metacognitive control: revision and self-correction

The number of revised spellings and wrong-to-right, wrong-to-wrong, and right-to-wrong
changes are summarized for children in grades 3 and 4 in Table 5. Children were clearly
able to detect which words they were likely to have misspelled by underlining them, with
71% of the underlined words being misspelled. However, they did not attempt to correct all
of the words they identified as problematic, changing only 24% of the underlined words.
Of the underlined words that were subsequently revised, the majority (averaged across both
grades) were wrong-to-wrong revisions (48%), over a third were successful wrong-to-right
corrections (41%), and only a minority were right-to-wrong revisions (11%). With respect
to the 73 words analysed, this translates into children, on average, correcting 0.8 spelling
mistakes (SD=1.1, range=0-7), unsuccessfully changing the spelling of 0.9 incorrectly
spelled words (SD=1.4, range=0-7), and changing the spelling of 0.2 words with correct
spelling, resulting in an incorrect spelling (SD = 0.54, range=0-4). A net gain of revision
was calculated for each child by scoring wrong-to-right revisions as + 1, wrong-to-wrong
revisions as 0, and right-to-wrong revisions as —1. Revising spellings thus lead to a net gain
of 0.6 correct spellings per child. A regression model with net gain as a continuous depen-
dent variable resulted in a significant positive effect of revision, b =0.23, SE = 0.03, t=7.06,
p <.001, which supports Hypothesis 3.

To test whether children’s spelling awareness had an influence on the number of spell-
ings they changed (H4.1) and their probability of correcting initial spelling errors (H4.2),
we ran two additional regression models. In the first, a generalized linear regression model
was used with revision status (revised, not revised) as the binomial outcome variable. In the
second model, we used a linear regression model with the net gain of revision as outcome
variable. In both models, we included children’s spelling discrimination (d’ ), academic
achievement (continuous, centred), self-rated spelling ability (continuous, centred), test
motivation (continuous, centred), gender (effect coded, girls=1, boys = —1) and grade level
(effect coded, grade 4=1, grade 3 = —1) as predictors. It is important to note that we only
considered changes to words that were selected (i.e., underlined) in the Review Phase, so
that children’s spelling discrimination (d’ ) could be used as a relevant predictor.

The results of the regression analyses are summarised in Table 6. Children with high
spelling discrimination had higher odds of revising the spelling of a word that they had
previously selected (i.e., underlined) in the Review Phase, b = 0.61, SE = 0.13, z=4.81, p
<.001. High test motivation was also associated with higher odds of revising a word selected
in the Review Phase, b = 0.25, SE = 0.07, z=3.40, p <.001. Girls also had higher odds of
revising a previously selected word, b = 0.16, SE = 0.07, z=2.50, p =.013. Concerning the
net gain of revision, only children’s spelling discrimination was positively associated with
the success of revising a previously selected word, b = 0.19, SE = 0.08, t=2.50, p =.013.

Table 5 Number and success of spelling revisions

Participants Changes

Grade Npart Nresp Nehanges % changes RW ww WR
3 180 13,140 384 3 11% 51% 38%
4 138 10,074 222 2 12% 43% 45%

Nyare participants, Ny, responses (spelled words), WRwrong-to-right change, W wrong-to-wrong

change, RWright-to-wrong change
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Table 6 Analyses of revisions and revision success

b SE t-value p-value

Revision of selected words
Intercept -1.99 0.18 -10.94 <.001
d’ 0.63 0.13 4.81 <.001
Grade (3rd vs. 4th) 0.01 0.07 0.16 .876
German grade -0.07 0.09 —0.78 435
Gender 0.16 0.07 2.50 .013
Self-rated spelling ability —-0.08 0.08 —-0.99 323
Test motivation 0.25 0.07 3.40 <.001

Revision success
Intercept —0.02 0.11 —-0.16 871
d’ 0.19 0.08 2.50 .013
Grade (3rd vs. 4th) —-0.05 0.04 -1.33 .183
German grade 0.08 0.05 1.54 124
Gender * 0.06 0.04 1.57 118
Self-rated spelling ability 0.03 0.05 0.53 .595
Test motivation —-0.07 0.04 -1.70 .091

# gender was effect coded 1 =girls, —1 =boys

Discussion

Our study aimed to use children’s capacity to identify and self-correct spelling errors in their
own writing as a window into metacognitive monitoring and control processes in early liter-
acy acquisition. Our results demonstrate that children attending German primary school are to
some extent capable of detecting errors in their own writing. They do so with a low detection
rate, meaning that they miss the majority of their spelling errors (low sensitivity), but rarely
mistakenly perceive an error in correctly spelled words (high specificity), leading to a high
discrimination rate between their correct and incorrect spellings. Our results also indicate that
when children revise their initial spellings, they (a) do so very hesitantly, only attempting to
revise 24% of the words they identify as possibly containing a spelling error, and (b) do so
with higher odds of correcting an initial spelling mistake than changing a correct spelling.
Our synthesis of the metacognitive monitoring and answer-changing literature suggested
three challenges for successful error revision: (1) accurate performance monitoring (meta-
cognitive monitoring); (2) translation of monitoring judgements into regulatory behaviour,
such as answer revision (metacognitive control); and (3) the domain-specific or procedural
knowledge necessary to retrieve the correct answer from memory or solve the problem at
hand. According to the implementation deficit account (Metcalfe, 2009), metacognitive pro-
cesses often fail because accurate performance monitoring does not translate into efficient
behavioural strategies and regulation (Cornoldi, 1990; Dufresne & Kobasigawa, 1989; Koriat
et al., 2009). However, our results suggest that children may already face difficulties at the
monitoring stage and that these difficulties are related to their domain-specific knowledge.
In our study, children missed most of the mistakes that they made while writing the text
dictated to them by an instructor. It is possible that children did not underline some words
they thought were incorrectly spelled because they did not know how to correct them and
therefore saw no need or point to mark them. However, the task instructions in the Review
Phase were intended to avoid this, as children were initially simply asked to underline words
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with spelling patterns they were unsure of. Only in the subsequent Review Phase were chil-
dren instructed that they could change the spelling of any of the words in their written dicta-
tion. This suggests that children failed to underline many of their spelling mistakes because
they lacked the awareness (i.e., monitoring capacity) to recognize them as such.

Our findings also suggest that metacognitive monitoring of spelling is influenced by
domain-specific knowledge. Children’s ability to judge the correctness of their own spell-
ings was positively associated with three factors: their academic grades in German (their
language of instruction), their grade level (3rd vs. 4th), and their self-reported spelling abil-
ity. These associations indicate that metacognitive monitoring is related to both language
proficiency and years of formal literacy education. This supports the view that monitoring
processes are grounded in domain-specific knowledge—in this case, the quality of ortho-
graphic representations in the mental lexicon (Perfetti, 2017) and knowledge of spelling
rules—which may facilitate accurate spelling awareness during writing.

Children’s difficulties in using self-correction strategies in their own writing therefore
appear to be related, at least in part, to limitations of their metacognitive monitoring of their
own spelling. This is not to say that these children do not also experience an implementa-
tion deficit (Metcalfe, 2009). Indeed, a clear result of our study is children’s reluctance to
attempt to revise spellings they assume to contain a spelling error. However, children missed
most of their mistakes before even attempting to revise any of their identified mistakes.

Practical implications for self-correction

Against the backdrop of integrated spell-checking and auto-correction in digital devices,
spelling might seem largely irrelevant as an educational goal. However, it would be wrong
to surmise that spelling ability has lost its relevance in todays’ society or as an important
indicator of language proficiency (Pan et al., 2021). Spelling difficulties can bind processing
capacities during writing (Graham & Santangelo, 2014) and lead to children viewing them-
selves as poor writers, instead of poor spellers (Graham, 1999), with detrimental effects on
their further writing development. Improving children’s ability to self-correct their writing
may help counteract these negative impacts on writing skills and development.

The central finding of our study is that children’s self-correction of dictated texts is
constrained both by limitations in spelling monitoring and by hesitancy or difficulty
in correcting misspelled words. However, when children do engage in revision, they
are generally successful in correcting errors. Given that spelling instruction typically
already incorporates phonological, morphological, and grammatical principles (as in the
classrooms in the present study), it is plausible that monitoring, control, and revision
processes could be further supported through more explicit and systematic use of these
established instructional practices. For example, applying syllable structure approaches
(e.g., Miiller et al., 2020; see also Cordewener et al., 2016, 2018) or spelling rules based on
phoneme—grapheme correspondences (i.e., phonics instruction) and morphology (Treiman,
2018) may enhance children’s sensitivity to implausible spelling patterns and typographical
errors, while reinforcing spelling conventions (although no long-term benefits were found
in Cordewener et al., 2018, using correct answer sheets). These approaches align with
established interventions combining phonics, orthographic, and morphological instruction,
which have proven effective for learners with developmental dyslexia (see Galuschka et
al., 2020, for a meta-analysis).
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A complementary approach would be to explicitly teach children the value of checking
and revising their work, which may help reduce hesitancy to correct initial responses. Even
minimal interventions of this kind have been shown to produce small increases in revision
behaviour in university students (Tiffin-Richards et al., 2022). Combining such approaches
with adaptive, digital, game-based spelling programs may offer additional benefits, as these
can be tailored to individual performance levels and used to supplement standard spelling
instruction (see Witzel et al., 2024).

Limitations and future directions

Our study design allowed us to distinguish children’s monitoring processes from control and
revision processes by requiring them to underline words they were unsure of before attempt-
ing to revise them. We do not, however, know whether children considered revising a word
but then decided against making a change. We also cannot say whether revisions were not
attempted because of a failure to translate successful detection of an error (i.e., successful
metacognitive monitoring) or whether children lacked the necessary orthographic knowledge
to produce the correct spelling. Failure to change a detected error or failure to successfully
revise an error may therefore either be attributed to an implementation deficit (Metcalfe,
2009) or lack of orthographic knowledge (Landerl et al., 2022). It is therefore not possible to
definitively distinguish between implementation deficits and (strategic) knowledge deficits.

Furthermore, we did not collect a measure of certainty for misspelled words that were not
selected for revision (i.e., underlined in the Review Phase). We therefore do not know for cer-
tain whether when children did not underline a misspelled word (signifying a miss in SDT)
because they had an inaccurate mental orthographic representation of the word, or simply did
not detect the error. To be able to distinguish between these possibilities would require exper-
imental designs such as individual ratings of spelling certainty for all written words (i.e., on
a scale rather than underlying “uncertain” words, as in our study), or qualitative explanations
why specific words were or were not revised. Low confidence misses could indicate low
quality mental representations of a word and “guessing”, whereas high confidence misses
could indicate inaccurate mental representations or inappropriately applied spelling rules.

A related limitation is that we did not directly assess children’s vocabulary or orthographic
knowledge and relied on more general language ability measures including German language
school grades and self-reported spelling ability, as well as the years of formal education.
However, the fact that we found significant associations between these distal measures of
children’s spelling ability and their ability to discriminate between correct and incorrect spell-
ing in their own writing suggest that more direct measures of orthographic knowledge may
find even larger effects of domain-specific knowledge on metacognitive monitoring.

A key methodological distinction between our study and traditional error detection tasks
(see Endlich et al., 2025) is that, rather than evaluating predetermined examples of correct and
incorrect spelling patterns, participants in our study produced both correct and incorrect spell-
ings themselves. Consequently, the type and frequency of spelling errors varied among partic-
ipants. However, to ensure comparability across individuals, children wrote age-appropriate
versions of the same dictated text that differed only in a small number of words. This design
may more closely reflect authentic spelling processes in school contexts and provide avenues
for formative assessment, using children’s own spelling mistakes to generate subsequent
learning materials or prompt relevant spelling rules. An open question for future research is
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whether metacognitive monitoring operates differently in free writing tasks, where children
generate their own lexical choices and may rely on different strategies for error detection—in
particular the avoidance of writing words they are not sure they can spell correctly.

Conclusion

Based on our findings, we draw several conclusions. First, primary school children often
fail to detect their own spelling errors, suggesting a lack of spelling awareness rather than a
lack of correction skill per se. Second, even when they suspect a word may be misspelled,
children are frequently reluctant to revise it. Third, when revisions are attempted, they are
often successful, indicating that the ability to correct exists but is underutilized. This pattern
suggests that self-correction during dictation tasks is unlikely to be effective without explicit
instructional scaffolding and support. Targeted teaching of metacognitive strategies may
help children to better monitor and revise uncertain spellings, especially in cases where they
cannot retrieve the exact orthographic from memory. Further training studies are needed
to determine how increases in revision behaviour translate into greater effectiveness, for
example by improving the quantity and quality of corrections made.
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