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A B S T R A C T

Text revision is a complex process involving various subprocesses such as error detection, diagnosis and 
correction. These processes focus on various levels of text, from editing mechanical errors to substantial changes. 
The present study was designed with two main goals. First, to analyze the existence of homogeneous groups of 
upper-primary students according to how much they use the different revision subprocesses and their focus, 
assessed through a specifically created revision task. The distribution of these profiles was analyzed for indi
vidual characteristics, such as grade and gender. The second goal was to explore relations between the profiles in 
terms of text quality. 834 upper-primary students (age 9–13, 4th–6th grade) participated in the study. Students 
were asked to write a story to assess their narrative writing performance and to revise a prepared narrative text to 
detect, diagnose and correct six mechanical and six substantive errors. A four-profile model exhibited the best fit, 
classifying students as poor, mechanical, substantive and good reviewers. A gender effect was observed with 
more boys than girls in the poor reviewer profile, and more girls than boys in the good reviewer profile, with no 
effects of gender for the other two profiles. The results also indicated a clear progression in revising skills through 
schooling, with a higher percentage of poor reviewers in fourth-grade, mechanical reviewers in fifth-grade and 
good and substantive reviewers in sixth-grade. Finally, a relationship was found between text quality and student 
reviewer profiles, with poor reviewers writing lower quality texts and good reviewers writing higher quality 
texts. The identification of different revision profiles in upper-primary students has important theoretical and 
educational implications.

1. Introduction

The critical role of writing in society is undeniable. Academic, social, 
and workplace environments require proficient writing. However, the 
acquisition of the writing competence places multiple cognitive de
mands on the writer. According to the Not-So-Simple View of Writing 
(Berninger & Chanquoy, 2012), it involves the recurrent, combined 
activation of low-level transcription skills (e.g., handwriting and 
spelling processes) and high-level cognitive skills, such as planning and 
revising. Activation of these processes occurs under the constraints of 
the capacity of working memory (McCutchen, 2011). Writers need to 
shift their attention during composition between the different writing 

processes to tailor their text to conventional writing standards as well as 
to the needs of readers. Thus, compositions usually contain shortcom
ings, varying from errors in spelling, grammar and syntax to weak reader 
adaptation in text structure, content or coherence, among others 
(MacArthur, 2012; 2016).

Such imperfect texts therefore require revision skills, which are not 
only critical for children learning to write, but also for more experienced 
adult writers. In fact, cognitive models of writing (e.g., Graham, 2018; 
Hacker, 2018) give revising a central role in both production and 
refinement of written text, as revision reflects the representation of what 
a good text entails and the self-initiated actions to improve the quality of 
a draft. The present study focuses on this revising process, given that 
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little research has been conducted on revision specifically with school- 
aged students (Graham & Alves, 2021).

1.1. Textual revision

Research indicates that elementary students face significant chal
lenges in effectively applying revision skills to their own texts (Cuenat, 
2022). For instance, upper-primary students spend only 5 % of their 
writing time revising their texts (López et al., 2019), most of which is 
spent reading what they have written. Younger writers’ difficulties with 
revision can probably be explained by the complexity of the revision 
process.

Fitzgerald and Markham (1987) defined revision as the action of 
making any changes at any point in the writing process involving the 
detection of mismatches between intended and instantiated texts, de
cisions about how to make desired changes, and making the desired 
changes (p. 4). According to this definition—and the major models of 
writing and revision (e.g., Bereiter & Scardamalia, 1987; Hayes, 2012; 
Flower et al., 1986)—revision includes the three subprocesses of 
detection, diagnosis and correction. Detection requires rereading the 
text-so-far to find any mismatches between the written text and the 
writer’s initial representation of the text. Diagnosis requires deciding 
what needs to be changed. Finally, the writer makes the actual change. 
These revision subprocesses were tested by Scardamalia and Bereiter’s 
with developing writers (1983). According to their CDO model, writers 
first compare (C) the text to identify problems (detection), then diagnose 
(D) problems, and finally operate (O) to improve the text (correction). 
These processes are applied recursively during revision, establishing 
what the authors called revision cycles.

However, it is important to bear in mind that, despite the theoretical 
relation between these processes, they may be only loosely connected. 
One reason for this lack of connection may be that students lack the 
knowledge and skills involved in implementing each process. Thus, 
while detection might rely heavily on perceptual skills, as well as 
reading comprehension and knowledge of writing conventions (Hayes, 
1996), diagnosis would require analytical skills and knowledge to un
derstand why a particular part of the text is problematic and what 
specific changes are needed (Bereiter & Scardamalia, 1987). Finally, 
correction will require the practical writing skills needed to make the 
changes (Flower et al., 1986). Consequently, a student might have the 
practical skills to correct an error once identified by someone else but 
lack the perceptual or analytical skills to detect or diagnose it them
selves. These differences in skills and knowledge may mean one or more 
subprocesses being skipped or done improperly. Because mastery of the 
different revision subprocesses would increases students’ chances of 
success revising their texts, it is important to explore their difficulties 
with these processes.

1.2. Revision subprocesses

Researchers have explored the intricate relationships between revi
sion subprocesses, aiming to provide a comprehensive understanding of 
their interaction and mutual influence. Besides the research to date 
being limited, it has indicated an unclear relationship between the 
different subprocesses. Instead, there appear to be various patterns of 
interaction between them. For instance, during revision, students have 
been found to be able to detect errors without being able to diagnose (e. 
g., Hayes et al., 1987; Rahma & Zen, 2023) or correct them (e.g., Beal, 
1990; Søby et al., 2023). However, other studies seem to suggest that 
students are only able to detect an error if they have knowledge about 
how to correct it (e.g., Beal et al., 1990; López et al., 2021). The most 
representative specific findings in this regard are described below.

Detection and diagnosing. There is some evidence showing that writers 
can detect problems without being able to define what the problem is 
(Rahma & Zen, 2023; Søby et al., 2023). According to Hayes et al. 
(1987), inexperienced writers correctly diagnosed 41 % of the issues 

they detected in their texts, whereas experienced writers correctly 
diagnosed 74 % of the errors they had previously detected. The larger 
difference between detection and diagnosis in younger writers might be 
due to a lack of metacognitive knowledge which, in general, is poorer in 
younger writers (MacArthur, 2012). This indicates that primary school 
students may have difficulties diagnosing errors even when they have 
been previously detected by them.

Detection and correction. Studies have shown that writers may have 
problems correcting the errors they have detected themselves (Søby 
et al., 2023). For example, Beal (1990) assessed the detection and 
correction revision skills of upper-primary students and found that they 
were able to detect problems that they did not know how to solve 
because they did not have sufficient knowledge or skills to address that 
particular mistake.

Conversely, some studies have suggested that writers may only be 
able to detect an error if they know how to correct it. These studies show 
that when students detect a problem, they usually make correct re
visions (Beal et al., 1990; López et al., 2021). It is worth considering 
though that these results may be related to students only detecting errors 
that they are confident they can correct. This result was explored by 
Hacker et al. (1994), who found that error detection did require 
knowledge of error correction (i.e., knowledge of how to correct is 
necessary for detection). However, they also found that knowledge of 
how to correct an error was not sufficient for error detection. The study 
by Plumb et al. (1994) confirmed this, showing that for high-school and 
college students, the biggest stumbling block in correcting errors was not 
knowledge of how to correct them, but rather a failure to detect them.

Previous research has also suggested that younger students struggle 
more with detecting errors than correcting them (Limpo et al., 2014; 
Roussel & Boivin, 2021). For example, Limpo et al. (2014) found that 
upper-primary students were able to correct more errors, both sub
stantive and mechanical, than they were initially able to detect. Beal 
(1993) also found that if writers were alerted to specific areas of the text 
that would benefit from revision, they were often able to successfully fix 
mistakes.

Considering previous research, individual differences might be ex
pected in the relationships between the three revision subprocesses. 
Understanding these differences could inform instructional design, 
allowing for targeted instruction tailored to these individual variations. 
In fact, findings from previous studies have shown that instruction and 
practice in each subprocess may need to be explicitly addressed to 
develop comprehensive revision skills (Bereiter & Scardamalia, 1987).

1.3. Nature of the revisions

The nature of the revisions (mechanical vs. substantive) also seems to 
be a relevant variable. Mechanical revision involves correcting surface- 
level errors such as spelling, punctuation, grammar, and formatting. In 
contrast, substantive revision focuses on improving text content and 
structure. This may involve reorganizing paragraphs for better flow, 
enhancing clarity and coherence, expanding on arguments, and 
providing additional evidence to support claims (Chanquoy, 2009).

Some studies report that developing and skilled writers had more 
problems detecting and correcting substantive errors than mechanical 
errors (e.g., Butterfield et al., 1994; Hacker et al., 1994). For example, 
Limpo et al. (2014) assessed the detection and correction skills of stu
dents in the final years of primary school. Their study showed that 
students had more problems detecting and correcting substantive 
problems, which included aspects such as a lack of information or in
consistencies, compared to mechanical aspects, which included spelling 
and grammar problems. López et al. (2021) reported similar findings 
with sixth grade normally developing students. This pattern has also 
been found in students with learning-disabilities (De La Paz & Sherman, 
2013).
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1.4. Revision and text quality

Finally, some studies have tried to analyze whether revision skills 
were related to text quality (Limpo et al., 2014; López et al., 2019). 
López et al. (2019) studied fifth- and sixth-grade students’ writing 
processes through analyzing think-aloud protocols collected during a 
writing task done in pairs. Analysis of the revision process showed that 
students made very little use of detection and correction subprocesses 
either at the mechanical or substantive level, and that when they did, it 
did not produce an improvement in the quality of their text. Limpo et al. 
(2014) assessed the predictive value of revision skills considering the 
nature of revisions (i.e., mechanical detection and correction of me
chanical and substantive errors) on textual quality in students in grades 
4 to 9. This study assessed students’ revision skills by having them revise 
a text created by the researchers that contained various mechanical and 
substantive errors. The authors found that none of the mechanical or 
substantive detection and correction skills predicted text quality in 
upper-primary students. Only substantive correction was found to 
contribute to text quality in students in the first few years of secondary 
school.

This result is consistent with previous studies in which revision just 
led to improvements in text quality at the end of secondary school, when 
students focused on substantive revisions (Berninger et al., 1996). Ac
cording to those results, substantive revision is what seems to have had a 
positive effect on the quality of students’ texts. In fact, one of the reasons 
that could explain why primary school students’ revision is not effective 
is that these students tend to focus their revisions on mechanical rather 
than substantive aspects, even though mechanical aspects do not influ
ence overall text quality (Graham, 1997; Graham et al., 1993).

1.5. Writing profiles

Previous research indicates that students may differ in their use of 
the different revision sub-processes as well as focusing those processes 
on mechanical or substantive revisions. This suggests that there may be 
different writing revision profiles, which may be related to their writing 
proficiency. Profiles in the field of writing have begun to be identified in 
recent years, although there is little research to date. “Profiles of 
Writing” refers to detailed descriptions or categorizations of a person’s 
writing skills (e.g., revision skills) (Van Waes & Schellens, 2003). By 
analyzing these profiles, educators and researchers can understand 
writers’ strengths and weaknesses and provide targeted support to 
improve their writing abilities.

Studies done so far suggest that there are different profiles of writers 
from the first few years of primary school. For example, Coker et al. 
(2018) explored the writing profiles of first-grade students by assessing 
their spelling, sentence writing fluency and writing achievement. The 
researchers used latent profile analysis to group the students into five 
profiles labelled At Risk, Low Fluency, Low Writing, Average, and Above 
Average, with the at-risk students producing the lowest quality texts. 
Similarly, a recent study identified different writer profiles in upper- 
primary students considering a variety of writing-related variables, 
including students’ cognitive processes linked to planning (Troia et al., 
2022). A five-profile model had the best fit statistics and classified stu
dents as Globally Weak, At Risk, Average Motivated, Average Unmoti
vated, and Globally Proficient, with the first two groups (i.e., Globally 
Weak and At Risk) producing the lowest quality texts. Thus, identifica
tion of different writing profiles indicates that students exhibit distinct 
patterns of writing-related strengths and weaknesses that require 
comprehensive yet differentiated instruction to address writing skills to 
produce desirable outcomes.

However, to our knowledge, no studies have attempted to analyze 
writer profiles in terms of revision skills. This seems to be especially 
important in the early years of primary school, where the ability to 
revise seems to emerge between fourth and sixth grade (Berninger et al., 
1996). Examining latent profiles in the revision process would allow a 

thorough analysis of this process in terms of the different associated 
revision sub-processes (i.e., detection, diagnosis and correction)—which 
have not always been considered when dealing with revision—and in 
terms of the nature of the revision (i.e., mechanical or substantive). The 
results from this analysis could indicate significant differences in how 
students use their revising skills, with significant implications for 
instruction.

1.6. The present study

The present study was designed with two main aims. Firstly, to 
determine if there were homogeneous groups of individuals based on 
their use of revision subprocesses and the nature of the revisions (pro
files of writing revision subprocesses). Given that the subjects in this 
study were children in 4th to 6th grade, the makeup of these profiles 
may be affected by the children’s age, so grade was included as a co
variate (see Fig. 1). We used grade rather than age because developing 
revision skills requires explicit instruction; it does not develop naturally 
in students, as descriptive and instructional studies in this field have 
shown (e.g., Limpo et al., 2014; López et al., 2021).

In the absence of previous studies exploring students’ revision pro
files on which to base hypotheses, we can only state that we expect there 
to be groups of subjects with different combinations of the use of me
chanical and substantive revision subprocesses.

The second goal focuses on studying potential differences between 
the profiles in terms of writing quality. In this second objective, the aim 
is to explore the extent to which different profiles are associated with 
different levels of writing quality. As in the first aim, without data from 
previous studies, we hypothesize that the higher the level of substantive 
skills in the profile, the better the quality of students’ texts (Limpo et al., 
2014).

Finally, based on these goals, the study aimed to address the 
following research questions. 

Question 1 What latent profiles are observed for upper-primary stu
dents based on their use of revision subprocesses and the nature of 
the revisions?
Question 2 How does student performance in narrative writing, 
determined by text quality, vary by latent profile?

Fig. 1. Latent Profile Analysis of Writing Revision Subprocesses (with grade level as 
covariate). Note: C (latent variable: classes); y1 to y6 (observed variables: me
chanical detection subprocesses –y1-, mechanical diagnosis subprocesses –y2-, 
mechanical correction subprocesses–y3-, substantial detection subprocesses 
–y4-, substantial diagnosis subprocesses –y5-, substantial correction sub
processes –y6-); x (covariate: grade); e1 to e6 (measurement errors).
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2. Method

2.1. Participants

The sample comprised 834 Spanish students in 16 fourth-grade (n =
254, 30.8 %), 16 fifth-grade (n = 305; 36.4 %) and 14 sixth-grade classes 
(n = 275; 32.8 %) in 11 different schools, including 4 public schools and 
7 semi-private schools. While public schools are fully funded and 
managed by the government and semi-private schools operate with a 
mixed funding model (receiving both government subsidies and private 
contributions), both types of schools serve similar student populations 
and follow comparable methodologies and educational practices.

The students were aged between 9 and 13 (Mage = 10.5 years, SD =
0.97) with no differences in terms of female students [51.7 % female 
students; (Z = 0.023, p = 0.912)] (for a detailed description per grade 
see Table 1). None of the students had any specific educational needs. 
Similarly, all students demonstrated a suitable level of reading and 
writing according to the grade they were in. Most students came from 
families with medium to high incomes as indicated from school data.

In Spain, compulsory education starts at age six with six years of 
primary school. By the end of primary education, students are expected 
to write texts with basic grammar and spelling accuracy, correctly 
sequencing the content, and use writing strategies (e.g., planning and 
revising strategies). However, teachers often focus on the mechanical 
aspects of writing rather than higher-level cognitive processes (Sánchez- 
Rivero et al., 2021).

2.2. Instruments

2.2.1. Revision measure
A test based on various writing models was created to assess the 

revision subprocesses of error detection, diagnosis, and correction, 
following Limpo et al. (2013; 2014). Instead of revising their own texts, 
students were asked to revise a researcher-created narrative text (see 
Appendix A in Supplementary Material), with the aim to evaluate their 
revision skills independently of initial text quality (Butterfield et al., 
1994). This text included six mechanical and six substantive errors, 
adapted from a study with Portuguese upper-primary students (Limpo 
et al., 2014). The text was translated into Spanish and reviewed by three 
writing experts to match errors typically made by Spanish primary 
students (for a description of each error see Appendix B in Supplemen
tary Material). Primary language teachers confirmed the text’s suit
ability for upper-primary students.

Students had three tasks to accomplish in a sequence. In the first 
phase, students were given the narrative text and were asked to un
derline the mistakes they found in the text and to number them. They 
were told that there were twelve errors they had to detect. In the second 
phase, students were asked to thoroughly describe each of the errors 
they had previously detected. The students were given about 25 min for 
these two phases. Then, we collected the students’ materials and started 
the third phase; the students were given a worksheet with the same text 
with all errors underlined, numbered and described. Students were 
asked to correct the mistakes. Students were given about another 25 min 

for this correction phase. The whole test took a single session lasting 
about 50 min.

The revision tasks were scored by four independent raters. The raters 
had specific training in the field of education as well as previous expe
rience in correcting writing tasks. In addition, they were trained in the 
evaluation procedure. Students were awarded one point for each correct 
revision action (i.e., detection, diagnosis and correction) at the me
chanical and substantive levels.

Various measures were extracted from the revision task. The number 
of mechanical errors accurately detected, diagnosed or corrected and the 
number of accurate detections, diagnoses, and corrections of substantive 
errors were used as measures of mechanical and substantive detection, 
diagnosis and correction, respectively (maximum of six points per 
score). Both the reliability and validity of the measures were acceptable. 
The Kuder Richardson coefficient (KR-20) suggests acceptable reliability 
per variable (mechanical detection: 0.63; mechanical diagnosis: 0.64; 
mechanical correction: 0.48; substantive detection: 0.73; substantive 
diagnosis: 0.76; substantive correction: 0.65; detection: 0.73; diagnosis: 
0.74; correction: 0.72). Confirmatory factor analysis indicated good 
measurement validity (mechanical detection: χ2(6) = 17.650, p > 0.05, 
CFI = 0.951, RMSEA = 0.047; mechanical diagnosis: χ2(6) = 14.971, p 
> 0.05, CFI = 0.966, RMSEA = 0.042; mechanical correction: χ2(6) =
2.924, p < 0.05, CFI = 1.000, RMSEA = 0.001; substantive detection: 
χ2(6) = 21.386, p > 0.05, CFI = 0.985, RMSEA = 0.052; substantive 
diagnosis: χ2(6) = 20.204, p > 0.05, CFI = 0.989, RMSEA = 0.050; 
substantive correction: χ2(6) = 23.989, p > 0.05, CFI = 0.937, RMSEA =
0.082).

2.2.2. Text quality measure
Students were asked to write a narrative text. They were given a 

piece of paper for their draft and another for their final text. They had 
approximately 40 min to complete the task, although none of the stu
dents needed all the time to produce their texts. We chose narrative text 
because children are expected to have acquired the schema by 4th grade 
(Berman & Slobin, 1994), which may help to reduce possible differences 
in the quality of students’ texts based on what students know about the 
topic.

Text quality was assessed by two experienced raters (see Appendix C 
in the Supplementary Material for a detailed description of the assess
ment criteria). The texts were scored using a method based on anchor 
texts (e.g., Van den Bergh & Rijlaarsdam, 1986). To select the anchor 
texts, a random sample of 75 texts was compared and discussed by the 
raters according to the evaluation criteria. Based on this process, the 
raters classified the texts into five groups, aiming to identify texts of 
medium, high, low, very high and very low quality. Then, the raters 
identified the most representative texts in each category. These five texts 
were identified as the anchor texts and were accurately described 
considering the evaluation criteria, related to the organizational struc
tures that are typically associated with written narratives. These anchor 
texts represented an average score (arbitrarily set at 100), and 1 and 2 
SD above and below that mean. In other words, texts could be scored 
anywhere between 70 and 130 with the anchor texts representing scores 
of 70, 85, 100, 115 and 130 (see Appendix D in the Supplementary 
Material to example of the 70 and 130 anchor texts).

All texts were scored by two independent raters—with previous 
training in the field of educational psychology as well as previous 
experience in the use of this procedure—under blind conditions. They 
received specific training for this assessment. At this stage, texts with 
score discrepancies of more than 10 points were identified for discus
sion. The raters discussed the discrepancies and reached agreement via 
moderation of the first author. After this phase, the raters assessed the 
texts independently. Cohen’s weighed Kappa showed good inter-rater 
reliability for text quality (0.94). The final score for each text was the 
average of the two raters’ scores.

Table 1 
Data for the Participating Students by Grade.

Grade

4th 5th 6th

Gender ​ ​ ​
Female 116 164 151
Male 138 141 124

Age (in years) ​ ​ ​
M (SD) 9.5 (0.52) 10.4 (0.54) 11.5 (0.54)
Range 9–11 10–12 11–13
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2.3. Procedure

The study was conducted in accordance with The Code of Ethics from 
the World Medical Association (Declaration of Helsinki), which reflects 
the ethical principles for research involving humans (World Medical 
Association, 2013). The Ethics Committee of the Principality of Asturias 
approved the study (reference: CPMP/ICH/135/95).

Additionally, the following procedure ensured that ethical standards 
were considered. First, one of the authors contacted all of the school 
principals in a town in northern Spain and informed them of the aims of 
the study, asking them to participate. Meetings were held with schools 
that agreed to collaborate, in which the study and the procedure for data 
collection were explained. Parents were subsequently informed of the 
aims of the study via letter. They were given an opportunity to express 
concerns and to ask that their children’s data not be included in the 
study.

The data was collected over two days within regular Spanish lan
guage classes. On the first day, students were asked to write a narrative 
text. In the second day, students were asked to complete the revision 
task. Both sessions, in all schools and classes, were led by the same 
person who was a professional member of the research team with a 
background in psychology and experience in data collection in the 
educational context. In addition, to ensure proper implementation of the 
sessions, the instructor was provided with specific training. Audio of the 
assessment session was recorded to ensure that the session was imple
mented as intended.

2.4. Statistical analysis

First, the statistical properties of the variables included in the study 
were examined. The reliability of the measures was calculated using the 
Kuder Richardson coefficient (KR-20) and the validity of the measure
ment using confirmatory factor analysis (CFA). Second, in response to 
the first aim of the study, a Latent Profile Analysis was performed (Lanza 
et al., 2003). In mixture modeling, indicator variables are used to 
identify an underlying latent categorical variable. Using Mplus 7.11 
(Muthén & Muthén, 1998–2012), six measures of revision were included 
in the analysis (i.e., 3 (revision subprocesses) * 2 (type of error) to 
identify profiles of writing revision subprocesses. All six scores were stan
dardized prior to analysis.

Given the potential relationship of grade1 with the six revision var
iables, it was included as a covariate in the estimation of the latent 
classes. The model that best described the relationship between the six 
measures related to the review subprocesses from the set of finite models 
was determined by adding successive latent classes to the target model 
(Nylund et al., 2007). As a rule, the best-fitting model uses an optimal 
number of classes to describe the relationships between the revision 
variables making it possible to assign each student to the corresponding 
profile (Galovan et al., 2018). The criteria used to select the best model 
included the formal adjusted maximum likelihood ratio test from Lo, 
Mendell and Rubin–the LMRT Test, the Akaike information criterion 
(AIC), the Schwarz Bayesian information criterion (BIC) and the sample 
size adjusted BIC (SSA-BIC), as well as the entropy value and the size of 
each subgroup or class (Galovan et al., 2018; Nylund et al., 2007). 
Significant p-values associated with the LMRT Test indicate significant 
improvement in model fit compared to the solution with one fewer class. 
Lower values of AIC, BIC and SSA-BIC indicate better model fit. In order 
to determine the classification accuracy of the selected model we 
calculated the posteriori probability and the entropy statistic. This sta
tistic takes values between zero and one, the closer it is to one, the more 
accurate the classification (values higher than 0.80 indicate good clas
sification quality; Celeux & Soromenho, 1996). Additionally, gender was 

considered in order to determine the percentage of male and female 
students in each profile.

To address the second goal of the study, in the same Latent Profile 
Analysis model with covariation, the AUXILIARY option was used with 
the “e-setting” to analyze the relationship between the identified profiles 
and the latent variable (i.e., text quality). Where testing (χ2) indicated 
statistically significant differences between classes, or profiles, pairwise 
comparisons of text quality means were performed.

In addition, ancillary analyses were performed to assess the predic
tive role of age on text quality within each profile through regression 
analysis. The criteria established by Cohen (1988) were used to assess 
the size of the mean differences (small: d = 0.20; medium: d = 0.50; 
large: d = 0.80). For all analysis, maximum likelihood estimation with 
robust standard error (MLR) was used. Materials and analysis code for 
this study are available by emailing the corresponding author.

3. Results

3.1. Descriptive statistics

Table 2 provides descriptive data and Spearman’s Rho correlations 
between the variables included in the study. All correlations were sta
tistically significant at p < 0.001. There was a positive relationship be
tween the different revision subprocesses, and between those 
subprocesses and text quality. All variables exhibited a normal distri
bution. In any case, the use of MLR ensures consistent estimates.

3.2. Latent profile analysis

3.2.1. Selection of the best model of writing revision subprocesses
Several latent profile models were fitted. We assumed that variances 

could differ between indicators within each group, with the restriction 
that they should be equal between groups. Furthermore, independence 
between indicators, both within and between groups, was imposed as a 
constraint. As mentioned previously, the grade was included as a co
variate in fitting the class models. The results are presented in Table 3.

Model fitting was stopped at the five-class model. Based on the re
sults (see Table 3) and the evaluation criteria, the four-class model was 
chosen as the best fit because, although the AIC, BIC, and SSABIC fit 
statistics indicated that the five-class model was better than the four- 
class model (they had lower values), the LMRT Test for the five-class 
model was not statistically significant (suggesting that the five-class 
model was not better than the four-class model, and that the four-class 
model was more parsimonious than the five-class model). The effec
tiveness of this model in classifying individuals into classes was good 
(entropy = 0.868). Moreover, none of the four classes contained fewer 
than 5 % of the subjects. Finally, as indicated above, the models were 
fitted with grade as a covariate. When estimating the chosen model (four 
classes) without this covariate, the data indicated that grade did not 
significantly affect the results of the model fit. In particular, the 
assignment of subjects to classes did not change (only 4 of the 834 
students moved, from class 3 to class 4).

3.2.2. Description of the four latent profiles model
Table 4 provides relevant information on the four-class model. Fig. 2

depicts the levels of the six revision subprocesses in each of the four 
identified profiles. All six variables were standardized (M = 0; SD = 1).

Four profiles of students were identified. We generally refer to these 
profiles as “Writing Revision Profiles”. In practice, this implies minimal 
intra-group and maximal inter-group differences. The percentage of 
students in each profile was very similar (between 22 % and 28 %) and 
the probability of actually belonging to the group to which they were 
assigned was also very high (class 1: 0.95; class 2: 0.93; class 3: 0.94; 
class 4: 0.95). In terms of describing the identified profiles, 195 of the 
834 students were assigned to class 1 (23.38 %). They shared scant use 
of the three revision subprocesses at both mechanical and substantive 

1 The grade variable was considered in all analyses except for the ancillary 
analyses where age was considered in response to the reviewer’s suggestion.
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levels; we called this profile of students “Poor Reviewers”, characterized 
by a low level of revision actions. This group has significantly more boys 
than girls (117 boys [60 %], 78 girls [40 %]; Z = 3.95, p < 0.001). In 
contrast, 28.30 % were assigned to class 4. These students shared 
frequent use of all the mechanical and substantive revision subprocesses 
(especially those for detecting and diagnosing errors), leading us to call 
them “Good Reviewers”. Most of this group were girls (97 boys [41.1 %], 
139 girls [58.9 %]; Z = − 3.87, p < 0.001).

Students in the remaining two classes were characterized by an 
acceptable level of revision, although they demonstrated a clear ten
dency towards one type. More specifically, students assigned to class 2 
(26.26 %) preferentially used mechanical revision subprocesses, 
whereas students assigned to class 3 (33.06 %) indicated a preferential 
focus on substantive revision. For this reason, we called students in class 
2 “Mechanical Reviewers” and those in class 3 “Substantive Reviewers”. 
In both groups there were no statistically significant differences between 
the numbers of girls and boys: mechanical reviewers (100 boys [45.7 %], 
119 girls [54.3 %]; Z = − 1.82, p > 0.05) and substantive reviewers (87 
boys [47.3 %], 97 girls [52.7 %]; Z = − 1.04, p > 0.05).

The data regarding the relationship between the profiles and stu
dents’ grades indicate significant differences in terms of grade mem
bership within each profile: poor reviewers [100 (51.3 %) 4th, 65 (33.3 
%) 5th, 30 (15.4 %) 6th)], mechanical reviewers [65 (29.7 %) 4th, 93 
(42.5 %) 5th, 61 (27.8 %) 6th)], substantive reviewers [35 (19 %) 4th, 
65 (35.3 %) 5th, 84 (45.7 %) 6th)], and good reviewers [57 (24.2 %) 4th, 
79 (33.5 %) 5th, 100 (42.3 %) 6th)]. In summary, these data suggest that 
the higher the student’s grade, the larger the percentage who focus on 
substantive revision and the smaller the percentage who focus on me
chanical revision (rho = 0.258, p < 0.001).

3.3. Writing revision profiles (WRP) and writing quality (WQ)

To address the second goal of the study, the extent of the association 
between WRP and WQ was calculated. The results are provided in 

Table 5 (descriptive statistics) and Table 6 (differences between pairs of 
profiles).

The data show statistically significant differences between the four 
WRPs, both in multivariate terms (overall test)—with a large effect size 
(d > 0.80)—and at the level of pairwise comparisons—with large or very 
large differences when comparing poor reviewers with any of the other 
three groups (especially those using substantive strategies), moderate 
differences (Good Reviewers vs. Mechanical Reviewers), or small dif
ferences (Substantive Reviewers vs. Mechanical Reviewers and Sub
stantive Reviewers vs. Good Reviewers). As Tables 5 (means) and 6 
(mean differences) show, the lowest writing quality was from the poor 
reviewer profile, followed by the mechanical reviewer profile, irre
spective of the grade. Students who frequently used both types of sub
processes (good reviewer profile) demonstrated the highest quality of 
writing.

The analysis of the patterns in the use of revision subprocesses re
veals their relative contribution to text quality. Implementation of me
chanical detection and diagnosis subprocesses was associated with 
lower-quality texts (mechanical reviewers), though better than not 
using them at all (poor reviewers). The use of substantive processes, 
whether associated with all mechanical revision subprocesses (good 
reviewers) or only the correction of such errors (substantive reviewers), 
was related to writing higher-quality texts than the other two revision 
profiles, with students who used all processes achieving the highest 
scores in text quality.

3.4. Ancillary analysis

Table 7 provides the descriptive statistics (means and standard de
viations) for each group or profile, corresponding to the quality of 
writing according to the age of the students. The results of the regression 
analysis indicated a linear, significant relationship between age and 
writing quality: poor reviewers (b = 0.339, t = 4.973, p < 0.001, R2 =

0.115), mechanical reviewers (b = 0.199, t = 2.974, p < 0.01, R2 =

0.035), substantive reviewers (b = 0.296, t = 4.171, p < 0.001, R2 =

0.083), and good reviewers (b = 0.286, t = 4.559, p < 0.001, R2 =

0.078). In the four profiles the relationship was linear, positive and 
statistically significant (the older the student, the better the writing).

4. Discussion

The first goal of this study was to capture the underlying distinct 
patterns or profiles displayed by upper-primary students based on the 
different revision subprocesses. Our second aim was to explore the 
relationship between the specific latent profiles and the quality of stu
dents’ text compositions. We also performed complementary analyses to 
study the relation between age and writing quality within each of the 
profiles. The following conclusions can be drawn from the results.

Examining the revision performance of 834 upper-primary students, 

Table 2 
Descriptive Statistics and Spearman’s Rho Correlation Matrix.

1 2 3 4 5 6 7 8

1. GL − ​ ​ ​ ​ ​ ​ ​
2. MDe 0.180 − ​ ​ ​ ​ ​ ​
3. MDi 0.184 0.960 − ​ ​ ​ ​ ​
4. MC 0.305 0.329 0.367 − ​ ​ ​ ​
5. SDe 0.215 0.346 0.372 0.349 − ​ ​ ​
6. SDi 0.208 0.385 0.424 0.388 0.920 − ​ ​
7. SC 0.321 0.320 0.365 0.650 0.487 0.529 − ​
8. WQ 0.405 0.370 0.378 0.413 0.356 0.385 0.486 −

M 5.02 3.14 3.01 4.61 3.23 2.65 3.79 97.51
SD 0.80 1.32 1.37 1.62 1.88 1.91 1.89 16.54
Asym. − 0.04 − 0.24 − 0.25 − 1.28 − 0.17 0.09 − 0.67 0.14
Kurt. − 1.43 − 0.34 − 0.46 0.87 − 1.08 − 1.15 − 0.84 − 0.92

Note: N = 834. GL (grade level: 4th to 6th), MDe (mechanical detection), MDi (mechanical diagnosis), MC (mechanical correction), SDe (substantive detection), SDi 
(substantive diagnosis), SC (substantive correction), WQ (writing quality). All correlations are statistically significant at p < 0.001.

Table 3 
Fit Statistics for the Models of Writing Revision Strategies.

Two 
Classes

Three 
Classes

Four 
Classes

Five 
Classes

AIC 12564.047 12036.328 11774.266 11495.051
BIC 12658.572 12168.663 11944.410 11703.005
SSABIC 12595.059 12079.744 11830.087 11563.276
Entropy 0.875 0.884 0.868 0.862
LMRT Test 1640.204*** 533.799*** 571.745** 289.829ns

n < 5 % 0 0 0 0

Note: *p < 0.05, **p < 0.01, ***p < 0.001, ns = not significant; AIC = Akaike 
Information Criterion; BIC = Schwarz Bayesian Information Criterion; SSA-BIC 
= BIC adjusted for the sample size; LMRT-Test = adjusted Lo-Mendell-Rubin 
maximum likelihood ratio Test.
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our results indicated four relatively evenly-distributed reviewer profiles 
in the last years of primary education. We found that revising behavior 
in this educational stage is not a unitary construct but instead can be 
described by heterogeneous patterns in the use of revision subprocesses. 
This is consistent with previous studies where different writing profiles 
have been found according to different writing-related variables in 

upper-primary students (e.g., Troia et al., 2022), although none of them 
considered revision.

We classified our sample of students into four subgroups; poor, me
chanical, substantive, and good reviewers. Poor and mechanical re
viewers demonstrated below average performance in most or all of the 
revision variables considered. Poor reviewers exhibited significantly 

Table 4 
Statistics of the Four Revision Writing Profiles.

Estimates S.E. t p LO5% UP5%

Class 1: Poor Reviewers (n = 195; 23.38 %) ​ ​ ​ ​ ​ ​
MDeS − 1.196 0.087 − 13.697 <0.0001 − 1.340 − 1.052
SDeS − 1.012 0.068 − 14.785 <0.0001 − 1.124 − 0.899
MDiS − 1.253 0.080 − 15.733 <0.0001 − 1.384 − 1.122
SDiS − 1.036 0.053 − 19.412 <0.0001 − 1.123 − 0.948
MCS − 0.671 0.097 − 6.906 <0.0001 − 0.831 − 0.511
SCS − 0.841 0.086 − 9.767 <0.0001 − 0.983 − 0.700

Class 2: Mechanical Reviewers (n = 219; 26.26 %) ​ ​ ​ <0.0001 ​ ​
MDeS 0.370 0.090 4.092 <0.0001 0.221 0.518
SDeS − 0.652 0.084 − 7.727 <0.0001 − 0.791 − 0.513
MDiS 0.356 0.096 3.728 <0.0001 0.199 0.513
SDiS − 0.668 0.086 − 7.796 <0.0001 − 0.808 − 0.527
MCS − 0.117 0.144 − 0.811 0.4170 − 0.354 0.120
SCS − 0.255 0.148 − 1.722 0.0850 − 0.498 − 0.011

Class 3: Substantive Reviewers (n = 184; 22.06 %) ​ ​ ​ ​ ​ ​
MDeS − 0.450 0.068 − 6.590 <0.0001 − 0.562 − 0.338
SDeS 0.779 0.074 10.511 <0.0001 0.657 0.0901
MDiS − 0.392 0.065 − 6.075 <0.0001 − 0.498 − 0.286
SDiS 0.772 0.078 9.923 <0.0001 0.644 0.900
MCS 0.288 0.074 3.889 <0.0001 0.166 0.410
SCS 0.477 0.070 6.770 <0.0001 0.361 0.593

Class 4: Good Reviewers (n = 236; 28.30 %) ​ ​ ​ ​ ​ ​
MDeS 0.981 0.045 21.677 <0.0001 0.907 1.056
SDeS 0.815 0.077 10.529 <0.0001 0.687 0.942
MDiS 0.995 0.045 22.339 <0.0001 0.921 1.068
SDiS 0.854 0.082 10.437 <0.0001 0.719 0.989
MCS 0.427 0.060 7.061 <0.0001 0.327 0.526
SCS 0.544 0.058 9.406 <0.0001 0.449 0.639

Note: n (%) are the size of the classes and percentages. LO5% and UP5% are the confidence intervals. MDeS (mechanical detection subprocesses), SDeS (substantial 
detection subprocesses), MDiS (mechanical diagnosis subprocesses), SDiS (substantial diagnosis subprocesses), MCS (mechanical correction subprocesses), SCS 
(substantial correction subprocesses).

Fig. 2. Graphical Representation of the Writing Revision Profiles (WRP). Note: MDeS (Mechanical Detection Subprocesses), SDeS (Substantial Detection Subprocesses), 
MDiS (Mechanical Diagnosis Strategies), SDiS (Substantial Diagnosis Strategies), MCS (Mechanical Correction Strategies), SCS (Substantial Correction Strategies).
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weaker performance in all the revising subprocesses for mechanical and 
substantive revisions, whereas mechanical reviewers showed the same 
pattern except for mechanical detection and diagnosis. Substantive re
viewers, on the other hand, demonstrated good performance in all 
substantive subprocesses and mechanical correction, with below 
average levels for mechanical detection and diagnosis. Finally, good 
reviewers had the highest scores in all the revision subprocesses, at both 
mechanical and substantive levels. According to the results, it seems that 
what differentiates the profiles is the use students make of all revision 
subprocesses (Poor and Good reviewers) or the textual level they focus 
their revisions on (Mechanical and Substantive reviewers). We found no 
differential profiles in terms of the use of the different revision sub
processes, which could indicate that these subprocesses develop ho
mogeneously in this educational stage. This result is surprising as 
research has shown that students differ in the use of the different revi
sion subprocesses, and writers seem to have more problems with error 

detection than with error correction (Hacker et al., 1994; Limpo et al., 
2014). In fact, in all the Writing Revision Profiles, the scores for correction 
were lower than those for detection and diagnosis. This means that, in 
the context of the present study, students had more difficulties with 
correction than with detection and diagnosis, which is not consistent 
with previous studies (e.g., Limpo et al., 2014).

This might be explained by the complex nature of the detection and 
diagnosis subprocesses. For example, students might have experienced 
serious difficulties detecting and diagnosing errors in the text, which 
could have affected their confidence in their revision skills and thus their 
performance in the correction phase. Self-efficacy is an important pre
dictor of writing performance (Graham et al., 2018) and specifically of 
revision (Chen & Zhang, 2019). On the other hand, it could be that the 
characteristics of the revision task, both in terms of the difficulty of the 
errors included and the time available to complete the task, could have 
affected the students’ performance. This is, however, unlikely, consid
ering that the errors were included considering the typical mistakes that 
usually appear in student compositions in this age group. Similarly, all 
students completed the revision task, in each of its phases, within the 
time limits that were set. This would be consistent with studies which 
have shown that primary school students spend an average time of one 
minute revising their texts (López et al., 2019).

The existence of heterogeneous revising profiles has implications for 
educational practice because it suggests that teachers need to design and 
implement instructional practices and interventions that match their 
students’ needs. Good reviewers would be considered responsive to in
struction and thus simply require ongoing, developmentally appropriate 
teaching. The situation would be similar for substantive reviewers, given 
that these students have good revision skills at the substantive level, 
although they would need instruction in perceptual and analytical skills 
related to detection and diagnosis of mechanical errors. Students in this 
group might exhibit lower skills in these two subprocesses than in 
correction for various reasons. Firstly, students may have higher scores 
for correction than detection and diagnosis because these two sub
processes might be more complex for them (Limpo et al., 2014), even at 
the mechanical level. Also, students might underestimate mechanical 
aspects and overlook them during the detection and diagnosis phase, or 
it may be that focusing on substantive aspects reduce the resources 
available for mechanical revision (McCutchen, 2011). In fact, the revi
sion of substantive aspects is a cognitively demanding process for stu
dents and consumes a significant portion of their attentional resources 
(Roussel & Boivin, 2021). However, given that mechanical detection 
and diagnosis play an important role, students would need to be taught 
to consider these processes.

In contrast, near to 50 % of the students were classified as poor or 
mechanical reviewers, who demonstrated below-average performance 
in revision. This suggests that instruction tailored to these students 
should focus primarily on promoting all the revision subprocesses. With 
improved revision skills and knowledge about evaluation criteria that 
would result from targeted instruction, these students may be expected 
to be more successful in revising (e.g., Graham et al., 2021; López et al., 
2021). In fact, several studies have explored the impact of revision in
struction and the results have generally been positive (for meta-analyses 
see Graham et al., 2012). It is also important to consider that problems 
with revision may be due to different issues such as lacking knowledge 
of appropriate evaluation criteria or a limited conception of revision as 
proofreading, lack of audience awareness, deficient reading strategies or 
problems with self-regulation (MacArthur, 2012). It would therefore be 
interesting to analyze the causes of revision problems to adapt in
terventions to these students’ needs (e.g., Braaksma et al., 2018).

Additionally, examining the effects of other factors on the reviewing 
profiles can provide insight about influential non-cognitive factors in 
revising. It is well documented that individual characteristics affect 
writing achievement (e.g., Jones, 2011). In the present study we found 
that girls exhibited a significantly higher probability of being classified 
as good reviewers, and boys as a poor reviewers. To our knowledge, 

Table 5 
Means and Standard Errors.

Poor 
Reviewers

Mechanical 
Reviewers

Substantive 
Reviewers

Good 
Reviewers

Writing Quality
Mean 85.408 96.996 101.006 105.068
S.E. 1.025 1.041 1.196 1.059

Table 6 
Relationship between Writing Revision Profiles (WRP) and Outcome Variables 
(Text Quality).

WRP χ2 p Cohen’s d

Text Quality Overall Test 146.861 <0.0001 0.925
​ PR vs SR 96.763 <0.0001 1.171
​ PR vs MR 60.797 <0.0001 0.874
​ PR vs GR 177.524 <0.0001 1.877
​ SR vs MR 6.092 0.0140 0.247
​ SR vs GR 6.230 0.0130 0.245
​ MR vs GR 29.095 0.0001 0.523

Note: PR (Poor Reviewers), SR (Substantive Reviewers), MR (Mechanical Re
viewers), GR (Good Reviewers).

Table 7 
Descriptive statistics for each revision profile, corresponding to the quality of 
writing according to the age of the students.

Profile Age M SD N

Poor Reviewers
​ 9 79.922 12.734 51
​ 10 84.738 12.346 82
​ 11 90.545 13.835 44
​ 12 95.233 15.313 15

Mechanical Reviewers
​ 9 92.203 12.873 37
​ 10 95.429 14.286 78
​ 11 100.250 14.825 72
​ 12 99.967 14.359 30

Substantive Reviewers
​ 9 97.429 17.853 14
​ 10 96.175 15.535 63
​ 11 102.716 13.082 67
​ 12 108.833 14.177 39

Good Reviewers
​ 9 97.672 12.549 29
​ 10 100.560 17.037 75
​ 11 107.711 15.574 76
​ 12 110.295 13.867 56
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there are no previous studies that have analyzed these gender differ
ences considering revision profiles. However, our results are consistent 
with previous studies which have found that boys have more difficulties 
using high-level writing processes such as planning and revising (De 
Smedt et al., 2018; Berninger et al., 1992) and that girls in the last years 
of primary school demonstrate better writing skills than boys (e.g., 
Reilly et al., 2019 for a meta-analysis).

In addition, we found clear differences in the writing revision profiles 
according to grade. The results showed that the highest percentage of 
pupils in fourth grade belonged to the group of poor reviewers, in fifth 
grade to the group of mechanical reviewers and in sixth grade to the 
group of substantive or good reviewers. This may have to do with the 
development of writing skills. According to the studies by Berninger 
et al. (1992), post-translation revision (i.e., revision after writing) 
emerges between 4th and 6th grade. Given that in 4th grade this skill is 
at a very early stage, it makes sense for most students to fall into the 
group of poor reviewers, exhibiting problems with all revision sub
processes at the mechanical and substantive level. As schooling pro
gresses, students’ revision skills seem to improve (Limpo et al., 2014) 
and in fifth grade, most of the students are in the mechanical reviewers 
profile, which means that their revision skills are better than fourth- 
graders’, despite focusing exclusively on mechanical aspects. This might 
be explained by the scant knowledge students at this age seem to have 
about substantive aspects (Wilson & Wen, 2022) or their conception of 
revision as a proofreading task (MacArthur, 2012; 2016). Finally, in 
sixth grade most students are in the substantive or good reviewers 
groups, which is consistent with previous studies finding that in this 
grade students revision skills affect text organization and semantics 
(Allal et al., 2004).

In addition, the relationships between text quality and revision 
profiles were explored. The results show that the text quality of poor 
reviewers was significantly worse than the other three groups, followed 
by mechanical reviewers. Substantive reviewers wrote higher quality 
texts than poor or mechanical revisers, and good reviewers wrote better 
texts than the other three profiles. Although previous studies have 
shown that revision skills do not predict the quality of students’ texts in 
the last years of primary education (Berninger et al., 1992; Limpo et al., 
2014), given the results of our study, revision skills do seem to play an 
important role in students’ writing processes. Students who do not use 
the revision subprocesses write lower-quality texts. The fact that stu
dents whose revision focused on mechanical aspects wrote higher 
quality texts than those who did not use the different revision sub
processes is an interesting result, given that mechanical revision has not 
generally been shown to be related to text quality (Limpo et al., 2014). 
However, mechanical revision also seems to play an important role. This 
would be consistent with studies showing that texts containing me
chanical errors such as grammatical or spelling issues are evaluated as 
having lower overall quality based on these mistakes (e.g., Boland & 
Queen, 2016). In addition, raters have been shown to be more sensitive 
to mechanical than to content errors (Johnson et al., 2017).

The fact that writers in the substantive reviewer profile wrote better 
texts than the poor or mechanical reviewer profiles is also consistent 
with previous research (Graham et al., 2021; Limpo et al., 2014). 
Importantly, however, this result has been found in older writers (i.e., 
secondary school students), with no such relationship found in primary 
school students (Berninger et al., 1992; Limpo et al., 2014). This may be 
because the rating scales for text quality in previous studies might have 
been less sensitive than those used in this study. For example, Limpo 
et al. (2014) used a 7-point rating scale, while we considered a larger 
variance (i.e., the raters had the option to assign a score from 60 possible 
points, choosing between scores ranging from 70 to 130). This might 
have allowed a more detailed assessment of the quality of students’ 
compositions, enabling the relationship between the revision of sub
stantive aspects and textual quality to be established. Finally, given the 
benefits of mechanical and substantive revision, it makes sense that 
students matching the profile of good reviewers would write the best 

texts.
Finally, analysis of the relationship between age and text quality 

within each profile showed that the older the students in each profile, 
the better their texts. This might be explained by the fact that, as pre
vious studies have shown (Limpo et al., 2014), students’ revision skills 
improve as they progress through the educational system. This, rather 
than being a matter of maturation, could be explained by the approach 
typically taken in writing skills instruction, which focuses on the 
automatization of mechanical aspects at the beginning of schooling 
(Arrimada et al., 2019) and leaves specific high-level skills instruction, 
specifically revision to later years. Despite this, comparing students of 
the same age in each profile shows how the quality varies depending on 
the profile the students fall into. Students in each grade achieve lower 
quality scores if they fit the poor reviewers profile compared to those 
who the good reviewers profile. Future studies with more measurement 
timepoints (longitudinal studies) may shed light on relationships be
tween age, revision and text quality.

4.1. Limitations

The results of the present study should be considered in light of its 
limitations. First, it is important to remember that the students revised 
texts created by the researchers. Although this was important for 
assessing students’ revision skills independently of text quality, research 
has shown that students seem to have more problems revising their own 
texts than others’ texts (Midgette et al., 2008). Therefore, this study 
would need to be replicated in future research by assessing students’ 
revisions of their own texts. In addition, the characteristics of the task 
used need to be considered, such as the time or the information provided 
in each phase. Future studies should analyze the influence of these 
variables as well as the relationship between revising someone else’s 
text under certain circumstances and revising their own texts.

Secondly, revision is a highly complex process influenced by many 
variables. Although in this study the measures were intentionally cho
sen, this does not provide information on all revision-related variables. 
Therefore, future replications may include measures such as working 
memory capacity (Bohn-Gettler & Kendeou, 2014), motivation 
(Camacho et al., 2023), knowledge (MacArthur, 2012, 2016), executive 
functions (Valcan et al., 2024) or even error-tolerance (Aben et al., 
2022). It would also be useful to include students’ reading skills and its 
potential relationship with revision processes (Graham et al., 2021) or 
students’ use of different strategies during revision (Arias-Gundín et al., 
2021). Such information would be important for designing instructional 
programs appropriate to the students’ needs. Similarly, latent profiles 
should also be assessed by considering different textual genres which 
may require different writing and revision processes (Beauvais et al., 
2011). Finally, it would be interesting to assess the relationship between 
students’ revision skills at the mechanical and substantive level and the 
quality of their texts by considering these two dimensions (Wu & 
Schunn, 2022).

It is also necessary to mention the limited reliability of the measures 
used. Future studies should consider other measures to overcome this 
issue, although the measures used in this study have been used in pre
vious studies with good results (e.g., Limpo et al., 2014; López et al., 
2021).

Finally, the study only looked at typically developing students. Given 
that previous studies have shown that students with learning difficulties 
demonstrate specific problems with revision (Graham et al., 2021), 
future studies should assess the profiles in these students.

4.2. Educational implications

Although the results show that revision skills improve during 
schooling, 50 % of the students overall were in poor or mechanical re
viewers groups, exhibiting significant problems with revision and pro
ducing the poorest quality texts. These results are not necessarily only 
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related to students maturing, they may also be related to students not 
receiving instruction allowing them to acquire revision skills in a way 
that positively influences the quality of their texts. These results 
emphasize the need to consider instruction in revision skills from very 
early on through effective instructional practices (e.g., De la Paz & 
Sherman, 2013). In this regard, one of the most effective instructional 
approaches for improving writing proficiency in general (e.g., Harris 
et al., 2023; Palermo & Thomson, 2018), as well as revision skills spe
cifically (De la Paz & Sherman, 2013; López et al., 2021), is strategy 
instruction. Therefore, this type of instruction in the classroom needs to 
be promoted (Koster et al., 2017; McKeown et al., 2023).

Finally, in line with previous research (De Smedt et al., 2018; Reilly 
et al., 2019), it has been shown that boys have greater difficulties with 
writing than girls. This highlights the need for special encouragement of 
writing skills in these students, as these skills are a fundamental tool in 
their achievement of academic, social, and work-related goals.
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strategies questionnaire in the context of primary education: A multidimensional 
measurement model. Frontiers in Psychology, 12, 1–9. https://doi.org/10.3389/ 
fpsyg.2021.700770

Arrimada, M., Torrance, M., & Fidalgo, R. (2019). Effects of teaching planning strategies 
to first-grade writers. British Journal of Educational Psychology, 89, 670–688. https:// 
doi.org/10.1111/bjep.12251

Beal, C. (1993). Contributions of developmental psychology to understanding revision: 
Implications for consultation with classroom teachers. School Psychology Review, 22, 
643–655. https://doi.org/10.1080/02796015.1993.12085679

Beal, C. R. (1990). The development of text evaluation and revision skills. Child 
Development, 61, 247–258. https://doi.org/10.1111/j.1467-8624.1990.tb02776.x

Beal, C. R., Garrod, A. C., & Bonitatibus, G. J. (1990). Fostering children’s revision skills 
through training in comprehension monitoring. Journal of Educational Psychology, 
82, 275–280. https://doi.org/10.1037/0022-0663.82.2.275

Beauvais, C., Olive, T., & Passerault, J. M. (2011). Why are some texts good and others 
not? Relationship between text quality and management of the writing processes. 
Journal of Educational Psychology, 103(2), 415. https://doi.org/10.1037/a0022545

Bereiter, C., & Scardamalia, M. (1987). The psychology of written composition. Lawrence 
Erlbaum Associates. 

Berman, R. A., & Slobin, D. I. (Eds.). (1994). Relating events in narrative: A crosslinguistic 
developmental study. Lawrence Erlbaum Associates. 

Berninger, V. W., & Chanquoy, L. (2012). What writing is and how it changes across early 
and middle childhood development: A multidisciplinary perspective. In 
E. L. Grigorenko, E. Mambrino, & D. D. Preiss (Eds.), A mosaic of new perspectives (pp. 
65–84). Psychology Press. 

Berninger, V. W., Whitaker, D., Feng, Y., Swanson, H. L., & Abbott, R. D. (1996). 
Assessment of planning, translating, and revising in junior high writers. Journal of 
School Psychology, 34, 23–52. https://doi.org/10.1016/0022-4405(95)00024-0

Berninger, V. W., Yates, C. M., Cartwright, A. C., Rutberg, J., Remy, E., & Abbott, R. D. 
(1992). Lower-level developmental skills in beginning writing. Reading and Writing: 
An Interdisciplinary Journal, 4, 257–280. https://doi.org/10.1007/bf01027151

Bohn-Gettler, C. M., & Kendeou, P. (2014). The interplay of reader goals, working 
memory, and text structure during reading. Contemporary educational psychology, 39 
(3), 206–219. https://doi.org/10.1016/j.cedpsych.2014.05.003

Boland, J. E., & Queen, R. (2016). If you’re house is still available, send me an email: 
Personality influences reactions to written errors in email messages. PloS one, 11(3), 
1–17. https://doi.org/10.1371/journal.pone.0149885

Braaksma, M., Rijlaarsdam, G., & Van den Bergh, H. (2018). Effects of hypertext writing 
and observational learning on content knowledge acquisition, self-efficacy, and text 
quality: Two experimental studies exploring aptitude treatment interactions. Journal 
of Writing Research, 9(3), 259–300. https://doi.org/10.17239/jowr-2018.09.03.02

Butterfield, E. C., Hacker, D. J., & Plumb, C. (1994). Topic knowledge, linguistic 
knowledge, and revision skill as determinants of text revision. In E. C. Butterfield 
(Ed.), Children’s writing: Toward a process theory of the development of skilled writing 
(Vol. 2, pp. 83–141). JAI Press. 

Camacho, A., Alves, R. A., Silva, M., Ferreira, P., Correia, N., & Daniel, J. R. (2023). The 
impact of combining SRSD instruction with a brief growth mindset intervention on 
sixth graders’ writing motivation and performance. Contemporary Educational 
Psychology, 72, Article 102127. https://doi.org/10.1016/j.cedpsych.2022.102127

Celeux, G., & Soromenho, G. (1996). An entropy criterion for assessing the number of 
clusters in a mixture model. Journal of Classification, 13, 195–212. https://doi.org/ 
10.1007/bf01246098

Chanquoy, L. (2009). Revision processes. In R. Beard, D. Myhill, J. Riley, & M. Nystrand 
(Eds.), The Sage handbook of writing development (pp. 80–97). Sage. 

Chen, J., & Zhang, L. J. (2019). Assessing student-writers’ self-efficacy beliefs about text 
revision in EFL writing. Assessing Writing, 40, 27–41. https://doi.org/10.1016/j. 
asw.2019.03.002

Cohen, J. (1988). Statistical power analysis for the behavioral sciences ((2ª ed.).). Erlbaum. 
Coker, D. L., Ritchey, K. D., Uribe-Zarain, X., & Jennings, A. S. (2018). An analysis of 

first-grade writing profiles and their relationship to compositional quality. Journal of 
Learning Disabilities, 51(4), 336–350. https://doi.org/10.1177/0022219417708171

Cuenat, M. (2022). Development of writing abilities across languages and school-levels: 
Room descriptions produced in three languages at primary and secondary school. 
European Journal of Applied Linguistics, 11(1), 132–159. https://doi.org/10.1515/ 
eujal-2021-0010

De la Paz, S., & Sherman, C. K. (2013). Revising strategy instruction in inclusive settings: 
Effects for English learners and novice writers. Learning Disabilities Research & 
Practice, 28(3), 129–141. https://doi.org/10.1111/ldrp.12011

De Smedt, F., Merchie, E., Barendse, M., Rosseel, Y., De Naeghel, J., & Van Keer, H. 
(2018). Cognitive and motivational challenges in writing: Studying the relation with 
writing performance across students’ gender and achievement level. Reading 
Research Quarterly, 53(2), 249–272. https://doi.org/10.1002/rrq.193

Fitzgerald, J., & Markham, L. R. (1987). Teaching children about revision in writing. 
Cognition and Instruction, 4, 3–24. https://doi.org/10.1207/s1532690xci0401_1

Flower, L., Hayes, J. R., Carey, L., Schriver, L., & Stratman, J. (1986). Detection, 
diagnosis, and the strategies of revision. College Composition and Communication, 37, 
16–55. https://doi.org/10.2307/357381

Galovan, A. M., Drouin, M., & McDaniel, B. T. (2018). Sexting profiles in the United 
States and Canada: Implications for individual and relationship well-being. 
Computers in Human Behavior, 79, 19–29. https://doi.org/10.1016/j. 
chb.2017.10.017

O. Arias-Gundín et al.                                                                                                                                                                                                                         Contemporary Educational Psychology 80 (2025) 102353 

10 

https://doi.org/10.1016/j.cedpsych.2025.102353
https://doi.org/10.1016/j.cedpsych.2025.102353
https://doi.org/10.1016/j.lindif.2022.102175
https://doi.org/10.1016/j.lindif.2022.102175
https://doi.org/10.3389/fpsyg.2021.700770
https://doi.org/10.3389/fpsyg.2021.700770
https://doi.org/10.1111/bjep.12251
https://doi.org/10.1111/bjep.12251
https://doi.org/10.1080/02796015.1993.12085679
https://doi.org/10.1111/j.1467-8624.1990.tb02776.x
https://doi.org/10.1037/0022-0663.82.2.275
https://doi.org/10.1037/a0022545
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0045
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0045
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0050
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0050
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0055
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0055
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0055
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0055
https://doi.org/10.1016/0022-4405(95)00024-0
https://doi.org/10.1007/bf01027151
https://doi.org/10.1016/j.cedpsych.2014.05.003
https://doi.org/10.1371/journal.pone.0149885
https://doi.org/10.17239/jowr-2018.09.03.02
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0085
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0085
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0085
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0085
https://doi.org/10.1016/j.cedpsych.2022.102127
https://doi.org/10.1007/bf01246098
https://doi.org/10.1007/bf01246098
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0100
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0100
https://doi.org/10.1016/j.asw.2019.03.002
https://doi.org/10.1016/j.asw.2019.03.002
http://refhub.elsevier.com/S0361-476X(25)00018-9/h0110
https://doi.org/10.1177/0022219417708171
https://doi.org/10.1515/eujal-2021-0010
https://doi.org/10.1515/eujal-2021-0010
https://doi.org/10.1111/ldrp.12011
https://doi.org/10.1002/rrq.193
https://doi.org/10.1207/s1532690xci0401_1
https://doi.org/10.2307/357381
https://doi.org/10.1016/j.chb.2017.10.017
https://doi.org/10.1016/j.chb.2017.10.017


Graham, S. (1997). Executive control in the revising of students with learning and 
writing difficulties. Journal of Educational Psychology, 89, 223–234. https://doi.org/ 
10.1037/0022-0663.89.2.223

Graham, S. (2018). A revised writer(s)-within-community model of writing. Educational 
Psychologist, 53, 258–279. https://doi.org/10.1080/00461520.2018.1481406

Graham, S., & Alves, R. A. (2021). Research and teaching writing. Reading and Writing, 34 
(7), 1613–1621. https://doi.org/10.1007/s11145-021-10188-9

Graham, S., Aitken, A. A., Hebert, M., Camping, A., Santangelo, T., Harris, K. R., 
Eustice, K., Sweet, J. D., & Ng, C. (2021). Do children with reading difficulties 
experience writing difficulties? A meta-analysis. Journal of Educational Psychology, 
113(8), 1481–1506. https://doi.org/10.1037/edu0000643

Graham, S., Daley, S. G., Aitken, A. A., Harris, K. R., & Robinson, K. H. (2018). Do writing 
motivational beliefs predict middle school students’ writing performance? Journal of 
research in reading, 41(4), 642–656. https://doi.org/10.1111/1467-9817.12245

Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012). A meta-analysis of writing 
instruction for students in the elementary grades. Journal of Educational Psychology, 
104, 879–896. https://doi.org/10.1037/a0029185

Graham, S., Schwartz, S., & MacArthur, C. (1993). Knowledge of writing and the 
composing process, attitude toward writing, and self-efficacy for students with and 
without learning disabilities. Journal of Learning Disabilities, 26, 237–249. https:// 
doi.org/10.1177/002221949302600404

Hacker, D. (2018). A metacognitive model of writing: An update from a developmental 
perspective. Educational Psychologist, 53, 220–237. https://doi.org/10.1080/ 
00461520.2018.1480373

Hacker, D., Plumb, C., Butterfield, E. C., Quathamer, D., & Heineken, E. (1994). Text 
revision: Detection and correction of errors. Journal of Educational Psychology, 86, 
65–78. https://doi.org/10.1037/0022-0663.86.1.65

Harris, K. R., Kim, Y. S., Yim, S., Camping, A., & Graham, S. (2023). Yes, they can: 
Developing transcription skills and oral language in tandem with SRSD instruction 
on close reading of science text to write informative essays at grades 1 and 2. 
Contemporary Educational Psychology, 73, Article 102150. https://doi.org/10.1016/j. 
cedpsych.2023.102150

Hayes, J. R. (1996). A new framework for understanding cognition and affect in writing. 
In C. M. Levy, & S. Ransdell (Eds.), The science of writing: Theories, methods, individual 
differences, and applications (pp. 1–27). Lawrence Erlbaum Associates. 

Hayes, J. R. (2012). Modeling and remodeling writing. Written communication, 29(3), 
369–388. https://doi.org/10.1177/0741088312451260

Hayes, J. R., Flower, L., Schriver, K. A., Stratman, J. F., & Carey, L. (1987). Cognitive 
processes in revision. In S. Rosenberg (Ed.), Advances in applied psycholinguistics: 
Reading, writing, and language learning (pp. 176–240). Cambridge University Press. 

Johnson, A. C., Wilson, J., & Roscoe, R. D. (2017). College student perceptions of writing 
errors, text quality, and author characteristics. Assessing Writing, 34, 72–87. https:// 
doi.org/10.1016/j.asw.2017.10.002

Jones, S. (2011). Mapping the landscape: Gender and the writing classroom. Journal of 
Writing Research, 3(3), 161–179. https://doi.org/10.17239/jowr-2012.03.03.2

Koster, M., Bouwer, R., & van den Bergh, H. (2017). Professional development of 
teachers in the implementation of a strategy-focused writing intervention program 
for elementary students. Contemporary Educational Psychology, 49, 1–20. https://doi. 
org/10.1016/j.cedpsych.2016.10.002

Lanza, S. T., Flaherty, B. P., & Collins, L. M. (2003). Latent class and latent transition 
analysis. Part four. Data analysis methods. Handbook of Psychology (pp. 663–685). 
John Wiley & Sons, Inc.

Limpo, T., & Alves, R. A. (2013). Modeling writing development: Contribution of 
transcription and self-regulation to Portuguese students’ text generation quality. 
Journal of Educational Psychology, 105(2), 401–413. https://doi.org/10.1037/ 
a0031391

Limpo, T., Alves, R. A., & Fidalgo, R. (2014). Children’s high-level writing skills: 
Development of planning and revising and their contribution to writing quality. 
British Journal of Educational Psychology, 84(2), 177–193. https://doi.org/10.1111/ 
bjep.12020
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