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Abstract

Reading comprehension and writing are essential skills for success in modern societ-
ies. Additionally, reading and writing have been described as highly reflective activities
that necessitate metacognitive monitoring and control. However, reading comprehension
and writing are skills moderated by many factors, proficiency among them. Thus, in the
present study we examined the influence of reading comprehension proficiency (profi-
cient, poor) on elementary school students’ (N=120) metacognitive monitoring accuracy
in reading and writing tasks. Further, we investigated the predictive patterns of linguistic
indices between proficient and poor readers on their metacognitive monitoring accuracy
in a writing task. Findings revealed that proficient readers exhibited significantly better
monitoring accuracy in both reading and writing tasks, and that unique predictive patterns
of linguistic indices on writing skill monitoring accuracy emerged between proficient and
poor readers. We discuss the implications of these findings for research, theory, and prac-
tice and propose recommendations for future research.

Keywords Calibration accuracy - Mental representation - Metacognition - Reading
proficiency - Writing production

Introduction

Reading and writing are transversal skills to all areas of learning. They are involved in aca-
demic and work performance, allow individuals to overcome vulnerable contexts, establish
better relationships with the environment, and contribute to social inclusion (UNESCO,
2015). In the 21st century, a large part of human activities involves literacy skills, which
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is why they become crucial to achieve success in modern occupations and in social com-
munication (Jacovina & McNamara, 2017). From theory, reading comprehension assumes
an active process of meaning construction from textual information and the reader’s knowl-
edge (Kintsch, 1998). The outcome of this process is a memory representation that selects
certain kinds of information as important and subsumes details into more generalized state-
ments (Kintsch, 1990). On the other hand, writing involves externalizing a series of internal
mental representations through prose (Flower & Hayes, 1981). As can be seen, the quality
of the mental representation plays a fundamental role in both processes.

Both reading and writing involve low-level instrumental processes (e.g., decoding or
transcription of the text) and processes of higher semantic complexity linked to linguistic
comprehension in reading or coherent and cohesive writing (for more details, review the
models the simple view of reading (Hoover & Gough, 1990) and the simple view of writing
(Berninger, 2000)). This research will be focused on high-level processes and the compo-
nents that regulate them.

There are three perspectives associated with the intertwined relation between reading
and writing: (1) reading and writing are separable processes, with independent operations
and representations and without mutual influence; (2) both are separable processes, with
some shared representations and operations that are brought together under certain circum-
stances; and (3) both are inseparable processes, with shared and indivisible operations and
representations (Meyer et al., 2016). Although there is no empirical evidence demonstrating
that reading and writing are separable and independent processes, there is strong evidence
showing the confluence of reading comprehension and writing production (Buz et al., 2016;
Fricke et al., 2016; Guzzardo Tamargo et al., 2016; Hsiao & MacDonald, 2016; Kittredge &
Dell, 2016; Zamuner et al., 2016).

In addition, Fitzgerald and Shanahan (2000) describe that reading and writing requires
meta-knowledge. This meta-knowledge is related to several subcategories of knowledge,
highlighting the monitoring executed by readers and writers regarding their ability to gen-
erate and create meaning, monitor the identification of words, or the use of strategies to
understand or produce and monitor one’s own knowledge.

The concept of shared processes and representations in reading and writing has led to
the proliferation of studies that have attempted to demonstrate the reciprocal influence of
one process on the other (Graham & Hebert, 2011; Graham et al., 2018; Gutierrez de Blume
et al., 2021). For example, one of our previous studies aimed to investigate the effect of
reading comprehension level (proficient, poor) on students’ general writing performance on
specific narrative and informative writing tasks (N=105). Results revealed that proficient
readers outperformed poor readers on objective measures of text production and informa-
tive/expository texts. Additionally, regression models demonstrated that proficient readers
relied more on deeper aspects of reading and writing such as inferential skills, whereas
poor readers tended to focus on superficial aspects of texts, or what Kintsch referred to as
text-base, and appeared to perform better in reading and writing tasks related to narratives
compared to information-based, expository texts (Gutierrez de Blume et al., 2021). Based
on this evidence, we propose an iterative cycle between reading and writing, where the level
of coherence obtained during the reading process affects the mental representation of the
text, and this mental representation influences the results of reading comprehension and,
consequently, of writing. However, the study did not incorporate metacognitive variables,
an aspect that we wish to deepen in the present investigation.
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Contributors to performance in Reading and writing

It is well established that many children and adolescents have inadequate reading compre-
hension or writing skills (NAEP, 2003; OECD, 2017). Several studies have attempted to
explain the differences between individuals with proficient or poor performance in reading
and writing, and the variables that influence these performances (Beauvais et al., 2011; Cain
et al., 2004; Ferrari et al., 1998; Honeycutt, 2002; Logan et al., 2011).

In reading, according to the construction-integration (C-I) model (Kintsch, 1988, 1998),
deep understanding of the text is achieved by generating a mental representation from the
text and the reader’s prior knowledge during this process. Reading and comprehension tasks
are considered to involve a dynamic interaction between the reader, a text and its con-
text. Riffo et al., (2013) propose three criteria present during the reading process, namely:
(1) criteria determined by the level of processing required by the task, considered “textual”
comprehension; (2) criteria determined by the context, also called “pragmatic” comprehen-
sion; and (3) criteria determined by the reader and his/her position against the text and its
contexts, called “critical” comprehension. Perfetti et al., (2005) proposed that in the early
stages of learning to read, oral language comprehension, lexical knowledge, and decoding
are key elements to achieve comprehension of a text. Later, with more experience and read-
ing practice, students reach higher levels of comprehension where inferential processes and
metacomprehension monitoring take on greater relevance. These allow the reader to apply
higher standards of coherence, forming representational levels of greater complexity from
what has been read. Many of these skills are acquired through implicit learning but can also
be improved through explicit teaching or the use of comprehension strategies (Lika, 2017;
McNamara, 2007).

In writing, performance is usually determined by an analysis of the written production
of individuals. This analysis can be done through the evaluation of mechanical aspects of
writing such as spelling, punctuation, grammar, and sentence structure. However, to evalu-
ate the adequate communication of ideas through writing, the evaluation of coherence and
textual cohesion become relevant (Struthers et al., 2013). Nevertheless, the automatic evalu-
ation of texts (in terms of coherence and cohesion) is a complex challenge and has been
addressed by different researchers (Crossley et al., 2019; Palma et al., 2021; Smith et al.,
2016). Initially, formulas such as the Flesch Reading Ease Readability Formula, Flesch-
Kincaid Grade Level, New Dale-Chall Readability Formula, among others, were used for
the evaluation of readability, but they have been criticized. The main criticism is that these
formulas only measure some factors of textual surface, but not the actual sources of dif-
ficulty in a text (Palma & Soto, 2022). Fortunately, thanks to advances in computational
linguistics, it has been possible to develop computational tools that are able to measure read-
ability based on various linguistic indices (e.g., sentence length, clause length, lexical diver-
sity, etc.), that consider several levels of discourse (e.g., surface proxies, situational model,
genre and rhetorical structure). Some of these tools are Coh-metrix (Graesser et al., 2004)
and TRUNAJOD (Palma et al., 2019, 2021). The value of such tools has been recognized,
as the evaluation of the complexity of the text is a natural language processing task that can
be extended to multiple applications such as the automatic evaluation of abstracts, auto-
matic evaluation of essays, evaluation of open questions, intelligent tutoring systems, etc.
Writing quality is highly related to the cohesion and coherence of the prose; the more cohe-
sion and coherence, the higher the quality of the writing and vice versa (Grabe & Kaplan,
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2014; Spiegel & Fitzgerald, 1990; Witte & Faigley, 1981; Yang & Sun, 2012). In addition,
various scholars view coherence as partly residing in the reader’s mind. In that perspective,
coherence does not arise solely from textual factors, but also from the reader’s own sche-
mata (Gernsbacher & Givon, 1995; Lee, 2004). From that context, Hayes (2012) analyzed
a corpus of written production of first to ninth-grade students and identified three kinds of
knowledge-telling: (1) flexible-focus texts, which do not have a central topic, but rather
they can be a sequence of statements about the immediately previous text; (2) fixed-topic
texts, where each utterance in the text refers to the same topic; and (3) topic-elaboration
texts, which have an organized structure with a global topic and subtopics. Also, the first
two types of texts are most common in the early grades, and, after the sixth grade, the topic-
elaboration texts are most common. In relation to performance, proficient writers transform
knowledge when writing, whereas poor writers often simply engage in “knowledge telling”
without attempting to clearly organize their ideas (Bereiter & Scardamalia, 1987).

In addition to linguistic, cognitive, and motivational variables, the reading and writing
processes have been described as highly reflective activities that necessitate metacognitive
monitoring and control (Bereiter & Scardamalia, 1987). Thus, several studies have explored
the influence of metacognition (Dunlosky & Lipko, 2007; Hacker et al., 1998; Wiley et al.,
2005; Wong, 1999). These studies concluded that, both in reading and writing, metacogni-
tive abilities seem to explain the differences in the performance between skilled readers and
writers and less-skilled ones.

Role of Metacognition in Reading and writing

Metacognition is the knowledge and cognition about cognitive phenomena (Flavell, 1978,
1979). It is based on two key components that are closely related, knowledge about cogni-
tion or metacognitive awareness, and regulation of cognition. Both metacognitive com-
ponents are important to enhance performance in cognitive tasks (Soto et al., 2018) and
to transfer the learned knowledge to new situations (Halpern, 1998). However, due to the
flexibility of its application, the focus of this study will be on metacognitive regulation.

Readers who successfully monitor and regulate their comprehension know when they
understand, when they do not understand, and when they partially understand. Also, they
know how to evaluate if their comprehension is adequate for their reading goals and how
to deal with comprehension difficulties (Baker, 1979). From these findings, it is possible to
conceive metacomprehension regulation as an essential skill for competent reading because
it directs the reader’s cognitive processes to make sense of incoming textual information
(Westby, 2004). Comparative studies between proficient and poor readers confirm this
assertion, given that in several studies low-performing readers tend not to monitor their
understanding (Baker, 1984; Ehrlich, 1996; Ehrlich et al., 1999).

In writing, translating ideas into text might lead one to think of new ideas or to revise an
earlier part of one’s text to achieve consistency, before returning to continue with the trans-
lation process. To successfully conduct such evaluations and adjustments, self-regulation of
the writing process is essential (Ferrari et al., 1998). Research suggests that, as compared
to poor writers, skilled writers are more actively and more metacognitively involved in the
writing process; that is, skilled writers spend more time recursively planning and revising
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their text (Harris & Graham, 1992; Hayes & Flower, 1980) and they are more active at
monitoring their writing (Beal et al., 1990).

To evaluate the levels of regulation and metacognitive monitoring, one of the measures
commonly used is absolute monitoring accuracy (henceforth called “calibration accuracy™).
This refers to the accuracy of students’ perceptions of their own performance on a cognitive
task, in this case, reading or writing. Accurate calibration implies a high alignment between
the judgment of performance on the task and actual performance. On the contrary, inac-
curate calibration implies an inconsistency between the judgments about what individuals
know and do not know about the task and actual performance. In this case, there may be a
tendency towards overconfidence in performance or towards lack of confidence (Pintrich
et al., 2000), both of which are manifestations of monitoring error. Calibration accuracy
has a fundamental role in learning because it allows individuals to self-regulate their effort,
promoting self-regulated learning (Stone, 2000). Research also has shown that calibration
accuracy increases with scaffolding techniques; it is positively related to prior knowledge
and to students’ performance; it improves when the students are given time to study and
when the judgments of comprehension are delayed; and when students receive feedback and
encouragement (Gutierrez de Blume, 2020; Gutierrez & Price 2017; Gutierrez & Schraw,
2015). Also, research has demonstrated the combined effect of incentives and training on
performance, confidence, and calibration accuracy, showing that strategy training combined
with incentives has the greatest learning effect on adults (Gutierrez & Schraw, 2015; Gutier-
rez de Blume, 2020) and on 9- and 10-year-old children (Gutierrez de Blume, 2017).

Despite the large body of research in the field of literacy and metacognition, the relation-
ships between reading and writing performance with calibration accuracy, as a measure of
metacognitive regulation, have yet to be explored. It would be interesting to determine if in
writing there are elements of written production that function as metacognitive cues with
influence on the process itself, as it happens in reading (Soto et al., 2020), serving as a vari-
able to differentiate poor and proficient writers. It is worth mentioning that in this research
the terms “proficient” and “poor” readers will be used specifically in relation to performance
in reading comprehension of texts.

Link between Metacognitive Monitoring and Reading Comprehension

The relation between students’ confidence in performance judgments and their actual per-
formance is considered a measure of metacognitive monitoring skill, of which calibration
accuracy and bias (metacognitive errors) are indices. When students successfully self-rate
their level of reading comprehension, they should be commensurately accurate in their con-
fidence in performance judgments (either item-by-item [locally] or globally before [predic-
tion] and/or after [postdiction] an assessment). Nevertheless, recent research on the topic
suggests that students’ metacognitive monitoring skills in reading are lacking (Gutierrez de
Blume et al., 2021; Soto et al., 2018). More specifically, a series of studies tasked students
to read a text, make a confidence in performance judgment about how they think they will
perform on a reading comprehension test, and then complete a reading performance test
(e.g., Bol & Hacker 2001; Bol et al., 2005; Dunlosky & Lipko, 2007; Hacker et al., 2008).
Even though many of the confidence in performance judgments are regarding students’
overall comprehension level (e.g., asking how well students think they will do on an upcom-
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ing test by asking, for example, item-by-item whether they think they obtained a correct
response on multiple-choice items), even when students are asked to predict performance
regarding specific bits of information from a text (e.g., asking how well students think they
will be able to recall a definition [global judgment]), reading metacomprehension accuracy
is still quite low and, conversely, errors in reading metacomprehension abound (e.g., incor-
rect reading performance that is judged to be correct, or an illusion of knowing, or correct
reading performance judged to be incorrect, or an illusion of not knowing; Dunlosky et al.,
2002; Gutierrez de Blume et al., 2021; Soto et al., 2018).

Thiede and colleagues (2009) conducted an extensive analysis of the relations between
metacognitive monitoring and reading comprehension. They found that the average correla-
tion in more than 40 studies was approximately, »=.27. Thiede et al. attributed this relatively
low correlation by describing several concerns that could undermine students’ confidence
in performance judgments relative to their actual reading comprehension performance, or
that could lead to low levels of accuracy in metacognitive monitoring judgments (e.g., over-
confident students who judge incorrect performance as correct or underconfident students
who judge correct performance as incorrect). The authors argue that a lack of evidence sup-
porting the validity of scores from the reading comprehension tests used in previous studies
exists. Weaver (1990), for instance, demonstrated that there are improvements to reading
metacomprehension accuracy when several elements of the text (e.g., text base [superficial]
or model base [deep, as it requires drawing inferences]) are included in the reading com-
prehension test. In addition, the test should incorporate information from several elements
of the text (e.g., explicit and implicit, vocabulary knowledge, relation between paragraphs
or ideas, global comprehension, etc.; Dunlosky et al., 2005; Soto et al., 2018). Therefore,
evidence implied that measures of reading comprehension should include various compo-
nents of the text and the relations among these components. When a measure of reading
comprehension focuses too heavily on certain material, the association between confidence
in performance judgments and actual performance will, in general, decrease. Dunlosky and
Lipko (2007) also noted that reading metacomprehension accuracy can be impacted by text
length, such that for longer texts readers will have more difficulty producing accurate confi-
dence in performance judgments about their actual reading comprehension. Similarly, prior
research indicated that the accuracy of metacomprehension is greater when the text’s read-
ing level is approximating the student’s actual reading skill level (Soto et al., 2018; Weaver
& Bryant, 1995).

Along a similar vein, additional research posits that poor reading metacomprehension
accuracy results when readers employ inappropriate text cues to generate their confidence
in performance judgments. Dunlosky et al. (2002), for example, proposed the levels of
disruption theory, which argues that when readers make confidence in performance judg-
ments about a text, they base these judgments on cues that are derived from three pos-
sible dilemmas that undermine their comprehension of text: (1) inference assumption; (2)
accuracy assumption; and (3) representation assumption. The representation assumption,
for instance, stipulates that text comprehension difficulties can occur at different levels of
representation of the text. When difficulties occur primarily at one specific level, readers’
metacomprehension is based on that level of the text. Depending on readers’ comprehension
level, they employ various cues to judge their level of comprehension. Because they operate
at a particular level of comprehension, the reading comprehension difficulty will occur in
different elements of this representation. More specifically, if novice readers operate in their
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reading process by generating basic relations between explicit information, the dissonance
between explicit textual inconsistencies will result in a dissonance in their representation,
affecting the fluency of their reading. Conversely, if more advanced readers operate in a situ-
ation model dimension, in which they generate deep connections between the information
of the text and their prior knowledge, the reading difficulty will occur at a more advanced
level, affecting the fluency of their reading comprehension differently when compared to
novice readers. Thus, it is plausible that some information that creates reading difficulties
for novice readers will not affect advanced readers and vice-versa.

In fact, this relation between accuracy, knowledge, and reading comprehension skills is
supported by extant research.

Thiede et al., (2010) investigated the association between a metacognitive strategy
(i.e., concept map) and the understanding of texts among university students. They found
that students’ metacomprehension monitoring in metacognitive strategies around informa-
tion from a situation model level was reflected in their reading comprehension performance.
Maki et al. (2005) investigated the absolute and relative accuracy of reading metacompre-
hension. After reading unknown and revised texts, students answered a multiple-choice test.
Results revealed that the known texts produced an overconfidence (i.e., incorrect perfor-
mance judged to be correct) in the readers and greater reading metacomprehension errors
than the texts that seemed unknown to the students. Likewise, Maki and Berry (1984) sug-
gested that readers, when examining a text, generate at least two types of judgments: judg-
ments about their comprehension of the text and judgments about knowledge of the text’s
content. Indeed, the relation between reading and metacognitive monitoring could affect
not only reading comprehension (Soto et al., 2018) but also other dimensions of reading.
Similarly, Chen et al. (2009) examined the reading awareness of college students by read-
ing expository texts. Findings indicated that phonological awareness, phonetics, reading
fluency, vocabulary development and reading comprehension are, in some way, affected by
metacognitive monitoring skill level.

The Present Study

It would be innovative to know if there are relationships between reading and writing
calibration accuracy, considering a poor and proficient performance. Developing a better
understanding of the differences between proficient and poor readers and writers and their
relation to metacognitive dimensions is essential because such findings could enrich the
instructional models on reading and writing, considering metacognition as the underlying
mechanism that explains these differences. With this in mind, the present study was guided
by the following research questions and expectations.
Research Questions and Hypotheses

1. Are there differences between proficient and poor readers in metacognitive moni-

toring accuracy (prediction and postdiction monitoring judgments) in reading and
writing tasks?
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.Hypothesis 1 We expected that proficient readers will have significantly better metacogni-
tive monitoring accuracy (prediction and postdiction) in reading and in writing when com-
pared to poor readers.

2. What are the differences in the predictive patterns of linguistic indices (extracted
from the writing task) on writing monitoring accuracy between proficient and poor
readers?

Hypothesis 2 We expected that there would be distinct predictive patterns regarding lin-
guistic indices for proficient and poor readers, as shown in previous research (Soto et al.,
2019; Soto et al., 2020).

Method
Participants, Research Design, and Sampling

The present study was based on a convenience sampling procedure to recruit participants
and a non-experimental correlational research design that employed a combination of
descriptive and inferential statistics.

The participants were 120 Chilean students (54 girls and 66 boys) in fifth grade. None
of the participants was diagnosed with a reading or writing learning disability as of the
completion of this study. The students belonged to three public schools in the community
of Concepcion. The schools were located in the same geographic area, and the students of
these three schools had a similar socioeconomic level (according to criteria of the Ministry
of Education). In addition, the schools selected in this study have shown appropriate edu-
cational results, according to the verifications carried out by the Ministry of Education. The
native language of the participants is Spanish. The average age of the participants was 10
years and 6 months.

Instruments and Materials
Reading comprehension proficiency

Reading comprehension was measured using Lectum Level 4. Lectum is a reading compre-
hension test initially developed and validated by Riffo et al. (2013). The test evaluates three
main aspects of reading comprehension, namely: (1) the level of processing required by the
task, considered “textual” comprehension; (2) the context, also called “pragmatic” under-
standing; and (3) readers and their perspectives on the text and its context, called “critical”
understanding. The test incorporates 4 texts selected according to the school level, namely,
a dramatic text (play), a descriptive text (technical text) and two informative texts (film
review and news). Each one must be read to answer 30 multiple-choice questions that assess
the different levels of processing involved and dimensions of understanding. Sample items
include: “Which of the following motive(s) can explain the behavior of Brutus” (critical
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understanding of the dramatic text); “Shakespeare and Quevedo are mentioned in the text
for the purpose of ...” (pragmatic understanding of the dramatic text); and “Towards the
end of the text, the author references the popularity of Fausto because ...” (textual compre-
hension of the technical text). Responses are subsequently coded as correct (1) or incorrect
(0), and these values are summed to obtain a global score. Next, these raw scores are trans-
formed to percentiles to facilitate interpretation. Internal consistency reliability coefficient,
KR-20, for the sample on this measure was 0.793.

For the purposes of data analyses, we conducted a median split procedure to determine
proficient readers (reading comprehension score=>43) and poor readers (reading compre-
hension score<42; Min. = 2; Max. = 76; Med. = 42). Data were also re-analyzed using
extreme scores on either end (i.e., the bottom and top 25% of the distribution) to mitigate
the potential bias that may be created by the median split procedure (Tabachnick & Fidell,
2013). It is important to note that the results were nearly identical using both approaches,
and hence, we opted to retain the median split approach.

Reading and writing complexity

Reading comprehension and written production were measured using Trunajod origi-
nally developed and validated by Palma et al. (2019). The innovation of Trunajod is that
it employs a sophisticated artificial intelligence to automatically analyze any text, and it
produces various indices of textual complexity (e.g., sentence length, clause length, lexical
diversity, etc.). These different micro linguistic elements can be captured for both reading
comprehension and written production by evaluating the complexity of the texts and the
written production. Thus, participants receive a detailed score sheet that details their perfor-
mance on each individual micro linguistic index for both reading comprehension and writ-
ten production (see Soto et al., 2019; Soto et al., 2020, for the scoring manual and a more
in-depth description of each of the indices captured by Trunajod).

Writing production

After responding to the reading comprehension test, each participant was asked to write two
summaries of two texts belonging to it. The first corresponds to a film review and the second
corresponds to a news item. Participants at the time of writing the abstracts could access the
texts to reread and obtain information.

The summaries were evaluated by four experts, using an evaluation rubric that is com-
monly used by the Chilean educational system to rate the written production of students in
the fifth grade (i.e., it is a standardized, norm-referenced assessment). This instrument mea-
sures mastery of the subject, coherence and progression of ideas, use of varied vocabulary
and sentence structure, and mastery of grammar rules.

The rubric was used to comprehensively evaluate the summaries created by the students
and had a scale that determined the achievement standards for each indicator. The overall
score for each item is the simple sum of the results of each of the indicators. The evalua-
tors were informed about its characteristics, and they were all trained by first reviewing
20 abstracts. With these results, a Cohen’s kappa (x) was conducted for each summary
assessment among all possible pairs of rater responses. Once raters had achieved interrater
reliability of at least x=0.90, they were asked to rate the missing abstracts. Finally, the
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evaluation scores were linearly transformed into percentiles (0-100) to facilitate interpreta-
tion and to compare the results with other measures more easily.

Metacognitive monitoring accuracy

We also asked students to provide confidence in performance judgments before and after
the reading and writing tasks on a continuous 0-100 scale, with 0 indicating no confidence
in their performance and 100 indicating complete confidence in their performance, as a
metric of prospective (before the tasks) and retrospective (after the task) global percep-
tions of performance (POP), as is common in the metacognitive monitoring literature (e.g.,
Bol & Hacker 2001; Bol et al., 2005; Gutierrez & Schraw, 2015). We then compared these
confidence judgments to their actual reading comprehension and writing performance to
obtain a global absolute calibration accuracy score (i.e., we calculated the absolute dif-
ference between confidence in performance judgments and actual performance to avoid
potential calculation errors of other composite metacognitive monitoring judgments such as
the gamma coefficient [see Schraw et al., 2014 for an explanation of composite monitoring
indices]).

Thus, four separate metacognitive monitoring accuracy scores (two global prospective
and two global retrospective absolute accuracy scores, one each for the reading and writing
tasks) served as indices of metacognitive monitoring. Global absolute monitoring scores
were interpreted such that the higher the score on either task, the greater the error in judg-
ment, and thus, the lower the score the greater the accuracy, with a score of “0” repre-
senting perfect accuracy because the signed difference between confidence in performance
and actual performance equals “0”. While this method produces two possible indices of
metacognitive monitoring, accuracy and bias (metacognitive error that can be expressed as
overconfidence and underconfidence in performance), we opted to include only accuracy for
the present study. This method is typical in the metacognitive monitoring literature and is
known as the residual score approach (see Schraw 2009, for a discussion on measurement
in metacognitive monitoring research).

Procedure

All ethical guidelines for conducting research involving human participants were followed
and ethics committee approval was obtained prior to data collection. The Lectum reading
comprehension test and text production were administered in two sessions, one for each
instrument, and the approximate time of each session was 90 minutes, both instruments
were administered in groups and online, each participant was located in front of a computer,
inserting an empty space between each to facilitate concentration in the computer room of
each establishment.

First, the Lectum reading comprehension test was applied. Participants were instructed
to read the texts to understand the information as best as possible, as after reading each text,
they would have to answer comprehension questions. They could neither access other web
pages once the test started, nor could they use their cell phones. Participants answered 30
multiple-choice questions from four different texts and, before and after taking the test, they
were also asked about their confidence in performance judgments regarding the result using
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Google Forms. The question was the following: "From 1 to 100, how well do you think you
will do/did on the comprehension test?"

In the second session, a text production guide was administered through Google Forms.
Two texts from the reading comprehension test (that the participants had read in the previ-
ous session) were selected. Participants were instructed that they should read the texts to
understand the information as best as possible, as after reading each text they would have to
write a summary of each one, and that their productions should have more than 150 words.
They could neither access other web pages once the text production guide had started, nor
could they use their cell phones. The texts corresponded to a film review and a newspaper
article. Before and after writing each summary, students were asked about their confidence
in performance judgments regarding the outcome of their summaries. The question was the
following: "From 1 to 100, how good will you/did you perform on your summaries?"

Subsequently, each instrument was evaluated according to its respective rubric. In the
case of Lectum, with the performance scale provided by the test, in the case of text produc-
tion, with a rubric provided by the Ministry of Education. The evaluations of each of the
written productions were rigorously scored by four teachers belonging to the participating
schools. The teachers evaluated the summaries of students from other establishments to
avoid biases that could exist with the interpretation of the instruments.

Finally, the summaries of each participant were analyzed by Trunajod, where the lin-
guistic indices and the differences within each of the texts produced by the participants
were obtained. Once all the data were collected, they were transferred to an EXCEL file for
further statistical analysis.

Data Analysis

Data were evaluated for univariate normality using skewness and kurtosis values and his-
tograms with normal curve overlay and multivariate normality via a normalized estimate of
the linear combination of dependent variables (Tabachnick & Fidell, 2013). All variables
approximated univariate and multivariate normality across both proficient and poor readers.
No cases were classified as outliers through box-and-whisker plots by group (univariate)
and via review of Cook’s D and Mahalanobis Distance (multivariate), and thus, all 120 cases
were retained for analysis. There were no missing data, as all participants completed all data
points. Other assumptions such as homoscedasticity, homogeneity of variance (univariate)
and homogeneity of variance-covariance matrices (multivariate), and lack of multicollinear-
ity were also met. Therefore, we proceeded with the planned analyses without making any
adjustments to the data. The Bonferroni adjustment to statistical significance was employed
to control familywise Type I error rate inflation. All data were analyzed via IBM’s Statistical
Package for the Social Sciences (SPSS) 23.

The first research question was answered by conducting a doubly multivariate repeated
measures analysis of variance (RM MANOVA). Reading comprehension proficiency (pro-
ficient, poor) served as the fixed between-subjects factor and type of metacognitive moni-
toring judgment (POP; prospective, retrospective) for reading and writing served as the
within-subjects factors. The second research question was answered by conducting a series
of ordinary least squares (OLS) hierarchical regressions, one each for proficient and poor
readers separately. In each of the two hierarchical regressions, the Trunajod indices of lin-
guistics served as predictors and retrospective metacognitive monitoring accuracy in the
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Table 1 Descriptive Statistics for the Sample and for Proficient and Poor Readers

Variable Sample Proficient Poor (n=65)
(n=55)

M SD M SD M SD
Reading Comprehension 48.05 19.84 5824  12.17 23.63 8.21
Reading Monitoring 1 4454  28.92 2734  25.67 56.83  24.63
Reading Monitoring 2 30.25  30.65 11.40  26.96 43.71 2574
Writing Monitoring 1 2333 3093 16.90  29.37 2791  31.40
Writing Monitoring 2 28.16  30.83 21.54  28.68 32.88  31.63
CL-PT Writing Total 3586 17.61 4190 1833 31.54  16.00
N=120

Key. 1 represents prospective (before the test) and 2 represents retrospective (after the test) monitoring
accuracy judgments

Table 2 Zero-Order Correlation Matrix of Measures for Proficient and Poor Readers

Variable 1 2 3 4 5 6

1. Reading Comprehension - —043%%  —0.52%%  —-0.11 -0.13 0.20

2. Reading Monitoring 1 —0.70%* - 0.68** 0.10 0.16 -0.10

3. Reading Monitoring 2 —0.59%*%  0.60** - 0.19 0.19 —-0.11

4. Writing Monitoring 1 -0.10 0.20 0.04 - 0.81** —0.53%*
5. Writing Monitoring 2 -0.18 0.19 0.39** 0.60** - —0.52%%*
6. CL-PT Writing Total 0.31%* —0.28* —0.05 —0.69**  —0.63** -

Note. Correlations above the diagonal are for poor readers (n=65) and those below the diagonal are for
proficient readers (n=55)

N=120* p<.05 ** p<.01 (one-tailed test of significance)

writing task served as the criterion while controlling for the effect of prospective monitor-
ing accuracy. Effect sizes for the MANOVA were reported as partial #° (nzp) and those
for the regression analyses were reported as the R2. Cohen (1988) provided the following
interpretive guidelines for 772p: 0.010-0.059 as small; 0.060-0.139 as moderate; and >0.140
as strong. For R?, these values were: 0.010-0.249 as small; 0.250-0.499 as moderate; and
20.500 as strong.

Results

Descriptive statistics by group are displayed in Tables 1 and 2 presents zero-order bivariate
correlations by group.

Descriptive statistics in Table 1 show that, generally, proficient readers not only exhibited
greater performance in reading comprehension and writing than poor readers, but that pro-
ficient readers were also more accurate in their metacognitive monitoring judgments than
poor readers. Zero-order bivariate correlations in Table 2 indicate that all relations were
in the theoretically expected direction. The negative correlations with the metacognitive
monitoring accuracy variables in reading and writing are expected, given that we employed
the residual score approach in calculating monitoring accuracy (i.e., higher scores revealed
greater errors in judgment). It is also interesting to note that, in general, the correlation coef-
ficients were higher for proficient readers than for poor readers.
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RQ1: Differences between proficient and poor readers in reading and
writing monitoring accuracy

Results of the doubly multivariate RM MANOVA revealed that none of the group x type
of monitoring judgment interactions reached statistical significance, all p-values=>0.485.
Nevertheless, the type of judgment main effect reached statistical significance for read-
ing, F(1,118)=51.99, p<.001, #°,=0.306, and writing, F(1,118)=6.38, p=.012, °,=0.054.
The reading proficiency main effect also reached significance for reading, F(1,118)=51.52,
p<.001, #°,=0.304, and writing, F(1,118)=8.53, p=.001, °,=0.067.

Regarding the type of judgment main effect, both proficient and poor readers exhibited
better monitoring accuracy in retrospective judgments (after the task) than in prospective
judgments (before task) for both the reading and writing task. With respect to the reading
proficiency main effect, proficient readers demonstrated significantly more accurate moni-
toring compared to poor readers in both reading and writing tasks.

RQ2: Differences in predictive patterns of linguistic indices on writing
monitoring accuracy between proficient and poor readers

Poor readers

Results of the hierarchical linear regression analysis for poor readers revealed that, after
controlling for the effect of prospective monitoring accuracy in writing (6=0.90, 95%
confidence interval=0.64, 1.16, £=0.87), the model with function_ttr (functional word
diversity) (b=86.71, 95% confidence interval=49.41, 124.01, f=0.41) and density_frase
nominal (noun phrase density) (b = -30.28, 95% confidence interval = -56.43, -4.13, f =
—0.20) significantly predicted writing retrospective monitoring accuracy, 4F(3,62)=6.09,
Ap=0.02, AR*=0.153.

Poor readers have the peculiarity that when they write they support monitoring in their
composition process based on certain superficial indices of what is written, and they are not
necessarily variables that help to configure a richer mental representation. In fact, from a
lexical point of view, functional words are not content words but function words; that is,
they act by linking the words, but do not add relevant information about what is written.
Additionally, they use the density of the noun phrases as a key, which could act as a sign of
the complexity of what they are writing.

Proficient readers

For proficient readers, results of the hierarchical linear regression analysis showed that,
after controlling for the effect of prospective monitoring accuracy in writing (b=1.06, 95%
confidence interval=0.55, 1.58, f=0.86), the model with disimilaridad PoS por oracion
(similarity/dissimilarity between sentence) (b=182.14, 95% confidence interval=156.13,
208.14, p=0.57), diversidad léxica MTLD (lexical diversity) (b=—0.49, 95% confidence
interval=—0.67, —0.32, f = —0.27), and imageability (use of words that readily lend them-
selves to be visualized) (b=8.83, 95% confidence interval=3.27, 14.38, £=0.15) signifi-
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cantly predicted writing retrospective monitoring accuracy, 4F(4,51)=12.22, 4p<0.01,
AR?=0.258.

Proficient readers use a more relevant mix of cues, which help in their process of moni-
toring their writing. Unlike poor readers, they use as cues the diversity of the content words
of writing, the similarity between the sentences, and the use of words that readily lend
themselves to be visualized. The latter is relevant because it helps to facilitate the precision
with which the mental representation of what is written is generated.

Discussion

The aim of this study was to examine the influence of reading comprehension proficiency
(proficient, poor) on elementary school students’ metacognitive monitoring accuracy in
reading and writing tasks. Results indicate that participants improve the accuracy of their
monitoring after the task is done (retrospective monitoring) in both reading and writing,
especially proficient readers. This finding is supported by extant research on metacogni-
tive monitoring that converges on the conclusion that learners tend to be more accurate
in their retrospective performance judgments (after the task) than their prospective judg-
ments (before the task; e.g., Gutierrez et al., 2016; Hadwin & Webster, 2013). However, the
story becomes more interesting regarding the relationship between retrospective monitoring
accuracy of reading and writing for proficient readers, which is an innovative and interesting
finding. Proficient readers employ different types of cues which are linked to their moni-
toring accuracy in writing. Among them are lexical diversity, type of words, and syntactic
variables. This supports findings from a previous study, in which a greater variety of lin-
guistic cues were associated with the writing skill of proficient readers (Soto et al., 2020).
Additionally, this study and the one by Gutierrez de Blume et al. (2021) show a consistent
cue, use of words that readily lend themselves to be visualized, employed by proficient
readers, serves as a key element in their written composition skill. Apparently, proficient
readers use words of this type to improve their textual production, which allows them to
enrich their elaboration process. Conversely, for poor readers, the cues in their writing skill
have to do with elements that are more focused on a surface level of the text, both at the
word and sentence level.

The latter is closely related to the most important finding of this study. As readers
improve their reading performance, so, too, does writing, not only in terms of overall per-
formance, but in terms of metacognitive monitoring accuracy. As different investigations
have shown (Baker, 1984, 1996; Oakhill et al., 2005; Yang, 2002), as reading proficiency
rises, monitoring accuracy increases with it, which shows that the type of cues that read-
ers rely on to estimate their judgments of performance are coinciding (Soto et al., 2019).
A potential explanatory path to these findings was provided by Gutierrez de Blume et al.
(2021). This study found that as readers’ mental representation is enriched, the relations
between reading comprehension and writing production become stronger. Presumably, this
is because readers begin to rely on more consistent (and relevant) cues regarding the level of
their performance. According to what Gutierrez de Blume et al. (2021) argued, as inferential
processes improve, the mental representation of what individuals write or read improves.
As mental representation becomes richer, the level of demand in establishing the standard
of coherence required to accept what is represented (both in reading and writing) increases.
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Fig. 1 Cycle of Learning Regulation
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When the standard is not achieved, inferential processes are activated, which recalibrate the
cycle of mental representation on the object to be represented. Evidently, this cycle has an
important effect on learning, which is determined by the joint action of cognitive and meta-
cognitive processes that are related from a learning regulation cycle, which includes three
components: (1) standard of coherence; (2) mental representation; and (3) inferential skills
(Gutierrez de Blume et al., 2021).

Implications and recommendations for Research, Theory, and practice

Our work contributes to a better understanding of the problem of calibration accuracy in
reading comprehension and written production in school children. Everything indicates,
on the one hand, that when competent readers and writers present a better mental repre-
sentation of the text, they use cues that are linked to a more precise follow-up in reading
and writing tasks and that they use linguistic indices that support the monitoring of their
writing. That is, readers with more developed skills produce better texts and have better
management of their metacognitive skills. Due to the above, it is necessary to strengthen the
mental representation and with this raise reading skills to improve writing; this could be a
“crossroads” because this happens mainly through reading. Pedagogy plays a key role here
and, within it, teaching action. Teachers should be motivated to develop practices aimed
at strengthening the development of skills that allow activating the parameter of coher-
ence standards such as inferential skills. This involves a sequence of alternative modeling
and training exercises. Surely modeling should focus on capturing coherence gaps, while
training should allow those gaps to be narrowed. We believe that this intervention would
improve the cycle of the three dimensions (see Fig. 1), and this improvement would lead to
better learning outcomes.

A high standard of coherence increases the formation of inferences, and this increase
permits the development of a more coherent mental representation, forming a continuous
cycle of learning. The difference between the current mental representation one has and
its standard of coherence regulates the activation of new inferential processes required to

@ Springer



128 C.Soto et al.

enhance the mental representation. When the processes related to the standard of coherence
and inference-generation are improved, the result is a better mental representation. Contin-
ued investigation regarding this model and pedagogical techniques can enrich interventions
designed to enhance different points during these processes. First, researchers could evalu-
ate the relation between standard of coherence and mental representation. This includes
the cognitive-metacognitive operations where individuals are likely to be aware of their
representation and other possible representations, enriching their standard of acceptance.
Second, the gaps in coherence are decreased when a metacognitive-cognitive process starts
based on the evaluation of the mental representation one has by its standard of coherence to
prompt inferential production. Finally, we propose that an intervention at some point in the
process could alter the learning cycle, such as the inference operations, which could enrich
the mental representation.

However, what would happen if readers generated a high standard of coherence, but
lack the inferential skills to improve their representation? Plausibly, students could gener-
ate frustration because they lack the means to satisfy that standard. On the other hand, if
readers generate many inferences, but they are not able to adequately monitor and evaluate
their mental representation, they are incapable of deciding if they are generating a precise
level of representation, disabling the adjustment process. Hence, this new conceptualiza-
tion assumes cycles of learning based on the components mentioned, where the focus is the
mental representation. Working on that cycle and the sub-processes presented could inform
the development of different pedagogical interventions, generating focused, finer-grained
activities, materials, and sequences of tasks necessary to improve the subjacent processing
of learning.

Our work places the coherence standard, mental representation, and inferential skills as
the three primary components that are involved in the learning process, understanding our
perspective as a wider framework where cognitive and metacognitive processes converge,
which is especially useful to generate pedagogical interventions. Thus, according to the
results of this study, there are two different ways the cycle of learning regulation for profi-
cient and poor readers/writers manifest. The proficient learner, both in reading and writing,
implements inferential operations that help to generate a high level of mental representation.
Next, that high mental representation is contrasted with the coherence standard to imple-
ment inferential operations again. We assume that this iterative cycle ensures a high quality
of the representation.

Avenues for Future Research

One fruitful future avenue could be to generate research processes that address the moni-
toring of reading and writing around the same objects of knowledge to better understand
the relationship between both dimensions of literacy. This will allow us to isolate prior
knowledge or other variables that affect or blur the findings around the relationship between
reading, writing, and mental representation. Another viable research program is to combine
all or multiple aspects of metacognition such as conditional knowledge and planning, infor-
mation management, and evaluation to observe their relation to reading and writing tasks
between proficient and poor readers. This may even permit the experimental manipulation
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of metacognitive skills training and its effects on the reading and writing performance of
proficient and poor readers.

Methodological reflections and Limitations

No research study is without limitations. The present study employed a non-experimental
research design, which limits the inferences and conclusions that can be reasonably drawn
from the data. Likewise, one cannot infer any causal effects from the findings of the pres-
ent study. Finally, the sample size of the present investigation may be considered relatively
small by some, and thus, results should be interpreted with caution. It is also important
to note that, because of the nature of Lectum and the written production tasks, some par-
ticipants may have felt anxious regarding performance, which may have influenced the
findings.

Despite these limitations, however, the present study employed objective measures
instead of subjective ones like self-report surveys. The use of objective rather than subjec-
tive measures enhances the claims and conclusions one can reasonable extract from the
findings. Further, the effect sizes of the present study can be considered robust, including
moderate to large effects, thereby minimizing the likelihood of unstable or spurious effects.
Finally, this study explored the relation between reading comprehension, written produc-
tion, and metacognitive monitoring accuracy, which, to our understanding, has not yet been
found in extant research. Therefore, the present study provides a meritorious contribution to
the research literature on the role of metacognitive monitoring on reading comprehension
and written production as a function of reading proficiency.

Conclusions

Key findings of the present study indicated that skilled readers exhibited more accurate
metacognitive monitoring than less skilled readers. Additionally, regression models showed
that skilled readers engaged more frequently in analyzing deeper aspects of texts (i.e., read-
ing comprehension), which improved comprehension, and were able to use more strate-
gic metacognitive monitoring cues to enhance their writing production. Skills involved
included inferencing, paraphrasing, bridging, and focusing on main ideas. Poor readers,
on the other hand, relied on superficial aspects of texts, including memorization. Thus, the
take home message that the present study tentatively makes is that the metacognitive cues
that proficient readers employ during reading comprehension and writing production appear
to be more sophisticated whereas poor readers tend to use more superficial, text-base cues.
This aligns closely with key guidelines from Kintsch’s (1988) C-I model and Otero’s (2002)
regulation model, which, as the present study suggests, help explain how reading compre-
hension improves metacognitive monitoring during reading and writing production, which
leads to appreciable gains in learning. Thus, innovative educational interventions should be
tailored to the improvement of metacognitive monitoring, reading comprehension, and writ-
ing production of individuals with underdeveloped reading skills using some of the lessons
gleaned from this study.
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