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ABSTRACT 

Although there are various measurement tools in the literature for 
measuring metacognition, measurement tools that are specifically 
designed to measure the metacognition of adults in writing are 
limited. In this context, the main purpose of the current study is to 
develop a metacognitive writing scale for university students whose 
native language is Turkish. Participants were 805 Turkish university 
young adults in Turkey. Exploratory factor analysis results revealed 
that the scale consisted of 19 items and four dimensions. These factors 
were identified as writing knowledge, planning, monitoring, and 
evaluation. The findings obtained from confirmatory factor analysis 
showed that the four-factor model was replicated. This data suggests 
that the scale can be used as a valid and reliable measurement tool 
for determining the metacognition of university students in writing. In 
this study, the predictive power of metacognitive writing on self-
regulation in writing was also examined. The results showed that 
students' self-regulation competencies in writing were significantly 
and positively predicted by writing knowledge, planning, and 
monitoring.  

Introduction 

Traditional theoretical models view writing as a linear and relatively simple process. However, 
contemporary models position writing within a more complex framework that encompasses 
physical, cognitive, emotional, behavioral, and social components (Harris, Santangelo & Graham, 
2010; McCutchen, 2006; Zimmerman & Risemberg, 1997a). Within this context, writing is a skill 
that demands a high level of self-regulation and metacognition (Scardamelia & Bereiter, 1987; 
Kellogg, 1987; McCutchen, 2006; Zimmerman & Bandura, 1994). This is because writers typically 
work independently, planning and executing their tasks on their own. They set personal goals, 
employ various strategies, motivate themselves, seek feedback, and continually revise their work 
and methods (Zimmerman & Bandura, 1994; Zimmerman & Risemberg, 1997a, 1997b). 
Throughout the writing process, writers monitor their own performance and make adjustments 
as needed. 
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Not only from a theoretical standpoint, but also empirical evidence suggests that metacognition 
and self-regulation are crucial characteristics that distinguish successful writers from others. 
There is a strong correlation between metacognition, self-regulation, and writing performance 
(Balta, 2018; Çam, 2023; Devine et al., 1993; Englert et al., 1988; Farahian & Avarzamani, 2018; 
Graham et al., 2017; Perdana et al., 2023; Saddler & Graham, 2007; Teng & Yue, 2023; Teng et 
al., 2022). For example, Saddler and Graham (2007) found that skilled writers possess more MK 
compared to their peers. Farahian and Avarzamani (2018) stated that proficient second language 
writers benefit from higher metacognitive awareness and that this awareness is positively 
correlated with writing proficiency. Graham and colleagues (2017) determined that strategy use 
is one of the significant variables predicting the writing performance of fourth-grade students. 
Balta (2018) found a significant and positive correlation between the argumentative writing skills 
of secondary school students and their metacognitive awareness. Teng and Yue (2023) 
determined that metacognitive strategies are one of the predictive factors of university students' 
academic writing performance. As seen, metacognition plays a significant role in writing 
performance across different target groups, both in the native language and in foreign languages. 

To measure the structure of metacognition, which plays a key role in writing performance, 
measurement tools are required. Measuring metacognition can help learning processes and 
facilitate the development of high-quality instructional practices. As Kansızoğlu (2020) highlights, 
determining students' current status using appropriate assessment tools can contribute to the 
systematic implementation of metacognitive training. Moreover, evaluating students' 
metacognitive abilities is essential to understand their growth and provide necessary support. 
Teachers can devise strategies to identify students' metacognitive competencies and adapt their 
teaching methods and materials to meet individual student needs (Okoza & Aluede, 2013; 
Pintrich, 2002). Based on these considerations, assessing students' metacognitive competencies 
in writing can foster their awareness of writing knowledge and processes. Furthermore, it can 
assist teachers in delivering a high-quality writing education tailored to their students' specific 
needs. 

While there are some limitations in measuring metacognition, scales are one of the most 
commonly used measurement tools and evaluation methods (Pintrich & De Groot, 1990; Pintrich 
et al., 2000; Schraw & Dennison, 1994; Sperling et al., 2002; Tobias & Everson, 2009; Weistein 
et al., 1987). As will be explained in detail under the heading "Measuring Metacognition in 
Writing", some scales have been developed. However, the target audience of these measurement 
tools varies between adult foreign language learners and secondary school students learning in 
their native language.  The lack of a metacognition scale for native-speaking university students 
has necessitated this study. In this context, the main purpose of the research is to develop a 
metacognitive writing scale for university students in the Turkish sample. In addition, this study 
examined whether metacognition in writing predicts self-regulation in writing. In this direction, 
it is thought that this study will contribute to the relevant literature. 

Metacognition and metacognition in writing 

In literature, metacognition is often presented as a multi-layered and complex concept. However, 
when considered within the context of learners and their environment, metacognition can be 
defined as a concept that emphasizes their cognition. It refers to their ability to think about how 
they know and perform a skill (Dinsmore et al., 2008; Flavell, 1979; Negretti, 2009). While various 
arguments about metacognition have been made in the past, the contemporary foundations were 
laid by Flavell.  
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Flavell (1979) defined metacognition as “thinking about thinking” and operationalized it into four 
fundamental areas that interact in complex ways. Following Flavell, various researchers have 
proposed models that expanded the scope of metacognition. However, at the core of the 
structures presented in these models, there are two fundamental elements (Harris et al., 2009; 
Scott & Levy, 2013). These two elements, which form the basis of this study examining 
metacognition in the context of writing, are presented in Figure 1. 

 
Figure 1 Metacognition model adopted in the study 

Figure 1, when examined in more detail, WK is a significant predictor of writing performance and 
constitutes the first structure of metacognition. DK refers to the conceptual knowledge about the 
skills, processes, strategies, etc., required to complete a task, and also includes knowledge of 
which factors can affect one's performance (Bruning et al., 2014; Zimmerman & Risemberg, 
1997a, 1997b). In the context of writing, DK includes knowledge about the writing topic, purpose, 
reader characteristics and needs, text types and structural features, and writing processes and 
strategies (planning, drafting, revising). It also encompasses the writer's understanding of the 
factors that may impact their performance during the task, as well as their awareness of their own 
motivation (Harris et al., 2010). PK is about knowing how to apply or process DK, while CK is 
about knowing under what conditions (why and when) to apply it (Bruning et al., 2014). In the 
context of writing, PK is about knowing how to apply specific strategies during the writing 
process. CK, in the context of writing, refers to determining which skills and strategies will best 
achieve the goals for the task (Harris et al., 2010). In this context, CK means the writer knowing 
which strategy to use based on the task characteristics (time, writing purpose, etc.), text structure, 
and type. 

The second main structure of metacognition involves consciously planning, monitoring, and 
evaluating cognitive activities and all contemporary models of writing (e.g., Hayes & Flower, 
1980; Bereiter & Scardamalia, 1986; Zimmerman & Risemberg, 1997a) explicitly or implicitly 
acknowledge the critical role of self-regulatory processes (Harris et al., 2010). According to these 
models, writers use various self-regulation strategies to create a quality composition. The most 
important of these are cognitive strategies used in the basic processes of writing, including 
planning, translating into text, and reviewing. Cognitive strategies include conducting research 
on the topic, determining the text type and structure and the reader, using idea-generation 
strategies such as mind maps/word webs, creating a draft of the text using graphic organizers, 
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and reviewing and revising one's writing (Hayes & Flower, 1980; Zimmerman & Kitsantas, 2007).  
In addition to cognitive strategies, writers also use self-regulation strategies such as self-
instruction (the writer thinking aloud or silently about what they will do, voluntarily or 
involuntarily), focusing attention and organizing the environment (e.g., the writer creating a 
productive time and writing environment), modeling (e.g., modeling a teacher, a skilled writer, 
and a text that fits the target text structure), seeking social support (e.g., getting help from friends, 
family, etc. when encountering a problem during the writing process), self-evaluation (e.g., 
determining whether or not they have reached their goal), record-keeping and self-monitoring 
(e.g., noting areas for improvement), self-reinforcement (e.g., rewarding oneself for achieving 
writing goals), and imagery (e.g., visualizing what one will write) (Graham & Harris, 2000; Harris 
et al., 2010; Zimmerman & Kitsantas, 2007; Zimmerman & Martinez-Pons, 1986; Zimmerman & 
Risemberg, 1997a). 

Measuring metacognition in writing 

Measuring metacognition is quite difficult due to its complex nature and the fact that it cannot 
be directly observed as it is related to an individual's internal thoughts and strategies (Flavell, 
1979; Pintrich, 2002; Schraw & Moshman, 1995). In addition, while a person may have very good 
metacognitive skills in a certain area or situation, they may not have the same skills in another 
area, which makes measuring metacognition difficult and necessitates the development of 
measurement tools specific to each task and situation. Commonly used measurement tools to 
assess individuals' metacognitive awareness and regulation in different tasks and situations 
include self-report instruments such as surveys, semi-structured interviews, reflective journals, 
and micro-analytic interviews, as well as observations, think-aloud protocols, performance 
ratings, and error detection (Alt & Raichel, 2020; Cleary et al., 2015; Cleary & Zimmerman, 2001; 
Dinsmore et al., 2008; Pintrich et al., 2000). However, the most economical and efficient way to 
assess metacognition is through self-report surveys (Craig et al., 2020; Dinsmore et al., 2008; 
Schraw & Dennison, 1994; Sperling et al., 2002). 

In the literature, metacognitive writing scales have generally been developed for secondary 
school and university students. For secondary school students, De Kruif (2000) developed a scale 
with five dimensions—planning, process monitoring, product monitoring, reviewing, and help-
seeking—based on 665 fourth and fifth graders, comprising 45 items.  In the Turkish literature, 
for secondary school students, Kansızoğlu (2020) developed a five-factor scale with 23 items, Erol 
and Kavruk (2023) developed a single-factor scale with 35 items, and Aydın, İnnalı and Uyumaz 
(2017) developed a 40-item scale. When the scales developed for university students are 
examined, Farahian (2017) developed the Metacognitive Awareness Writing Questionnaire 
(MAWQ) as a complement to his previous studies (Maftoon et al., 2014; Farahian, 2015). This 
questionnaire, which was prepared for EFL learners, consists of 10 subcategories under two main 
categories and has 36 items. In similar research, Ramadhanti and Yanda (2023), Zang and Qin 
(2018), and Escorcia and Gimenes (2020) constructed multi-factorial scales. These scales 
comprised 40, 23, and 15 items, respectively. 

The purpose of current study 

Previous studies assist the idea that “metacognition” and “self-regulation” are important factors 
in writing skills across age groups. Given the importance of metacognition in writing, there is a 
need to develop a reliable and valid instrument to assess this construct. However, there are 
limited measurement tools that can measure metacognitive writing in university students who 
are taught in their native language. Therefore, the aim of this study is to develop and pre-validate 
a self-report measure to assess metacognition in writing in university students. The development 
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of this scale will fill the gap in the literature. The aim of the current study is to examine the 
predictive power of metacognition in writing on self-regulation in writing in the context of 
reliability measurements and to help develop effective intervention programs. 

Method 

Participants 

Convenience sampling was used in this study. A total of 805 Turkish university young adults took 
part in this study. There were 586 women, 219 men. Participants ranged in age between 18 to 30 
years with a mean age of 20.82 (SD = 2.61). All students were university students: freshman 
(37.3%), sophomore (23.0%), junior (19.3%), and senior (20.5%). 

Metacognitive writing awareness scale 

This scale was developed by the researchers of the study. The scale consists of 19 items answered 
according to the 5-point Likert scale. Higher scores mean that awareness is at a high level. In the 
process of developing the scale, the relevant literature was first reviewed, the theoretical 
background and the scales previously developed in relation to the subject were examined in 
detail. Then, open-ended questions were posed to the target group (undergraduate students) and 
their content analysis was performed. At the end of this process, an item pool consisting of 42 
items was created. Then, the opinions of 3 experts (1 expert in psychological counselling and 
guidance, 1 in measurement and evaluation, and 1 in Turkish language) were taken to be 
evaluated in terms of scope. After the items of the scale were completed, the application stages 
were started. All items were scored using a 5-point Likert-type scale decoupled between I never 
do (1) and I always do (5). After all the applications, a valid and reliable measurement tool that 
can be used for university students has been developed. 

Perceived self-regulatory efficacy scale 

This scale originally developed by Zimmerman and Bandura (1994), was adapted into Turkish by 
Çelikkaleli and Yıldırım (2015). This 7-point Likert scale consists of 25 items, with response 
options ranging from 1 "Strongly Disagree" to 7 "Strongly Agree." This scale has a unidimensional 
structure, accounting for 38% of the variance, and exhibits high internal consistency with 
Cronbach's alpha coefficients of .93 and .90 in the first and second samples, respectively. This 
scale has been used to establish criterion validity. 

Data analysis 

Prior to the main analysis, we first investigated whether the proposed measurement model 
developed for the purpose of this study indicated an appropriate representation of responses to 
developed scale. This was indeed done to examine the factor structure of the MW. To end that, 
participants were randomly split into two subsamples of roughly equal size: Sample 1 (n=402) 
and Sample 2 (n=403). Sample 1 was used for Exploratory Factor Analysis (EFA) and Sample 2 was 
used for Confirmatory Factor Analysis. Criterion validity was tested using the whole sample 
(n=805). Cronbach’s alpha was calculated to report internal consistency reliability. All data were 
analysed using SPSS version 25 and LISREL 8.8 for Windows. 
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Results 

Exploratory factor analysis 

EFA was used to clarify the factor structure of developed scale. Several criteria were taken into 
account for extraction of a number of factors. Firstly, one of the commonly used criteria for 
determining the number of factors is to extract factors with eigenvalues greater than 1 (Kaiser, 
1960).  Secondly, a factor loading of less than .40 is utilized as the cut-off point for interpretation 
of the respective factor, meaning that any items which had factor loadings of less than .40 were 
avoided (Stevens, 2012). To address cross-loading, items with factor loadings which are greater 
than .40 in more than one factor are removed (Hair et al., 2002). Finally, Scree plot was considered 
in the selection of factor on the scale.  

We firstly run EFA on 42 items. Kaiser-Meyer-Olkin measures of sampling adequacy were .93 and 
Bartlett’s tests of sphericity were 7977.64 (p < .001). The EFA generated 9 factors with eigenvalue 
greater than 1 (eigenvalue ranged between 1.05 and 13.54). However, there were some cross-
loading and items with poor factor loadings. Therefore, based on the above-mentioned criteria 
for the EFA, an iterative process was carried out to minimize cross loading items and those with 
low factor loading scores until the acceptable factors were obtained. Following these two 
approaches, 23 items were removed from the initial pool of items.  

 
Figure 2 Scree plot indicating the factor structure of the measure 

The results of EFA with remaining 19 items showed that the Kaiser-Meyer-Olkin measures of 
sampling adequacy were .91 and Bartlett’s tests of sphericity were 2997.10 (p < .001), respectively. 
Also, EFA on the Sample 1 yielded only four factors with eigenvalues above 1, which accounted 
for 36.88 for Factor 1 (eigen value = 7.0), 8.63 for Factor 2 (eigen value = 1.64), 7.04 for Factor 3 
(eigen value = 1.34), and 6.75 for Factor 4(eigen value = 1.28). This four-factor structure was also 
confirmed by examination of the Scree plot (see Figure 1). The factor loadings for each factor are 
presented in Table 1. As shown in Table 1, absolute values of the factor loadings of the 19 items 
were all positive and more than .40. More specifically, factor ladings ranged between .50 and .74 
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for Factor 1, .47 and .88 for Factor 2, .53 and .79 for Factor 3, and .51 and .79 for Factor 4. Factor 
1 is “metacognitive knowledge”, Factor 2 is “planning”, Factor 3 is “monitoring” and Factor 4 is 
“evaluation”.  

Table 1 The results of exploratory factor analysis 

Item 
Factor 1 
Metacognitive Knowledge 

Factor 2 
Planning 

Factor 3 
Monitoring 

Factor 4 
Evaluation 

MW2 0.50       

MW3 0.63       

MW4 0.63       

MW5 0.54       
MW7 0.74       

MW8 0.57       

MW17   0.47     

MW19   0.57     
MW20   0.88     

MW21   0.56     

MW22   0.74     

MW 25     0.60   
MW26     0.53   

MW28     0.79   

MW29     0.73   

MW35       0.72 
MW36       0.51 

MW37       0.79 

MW38       0.58 

Note 1. Extraction Method: Maximum Likelihood.  Rotation Method: Promax with Kaiser Normalization. 

Confirmatory factor analysis 

EFA has showed the structure of four dimensions. For complex models with multiple levels of 
structure, it is critical to investigate each level separately to assure that the identification can be 
confirmed (Byrne, 2001). The developed scale has a multi-dimensional structure comprising of 
four dimensions measured by 19 items. CFA was conducted with LISREL 8.8 software on the 
Sample 2 using the 19-item scale based on the four-factor structure suggested by the EFA. To 
evaluate goodness of fit, the non-normed fit index (NNFI), comparative fit index (CFI), incremental 
fit index (IFI), root mean square error of approximation (RMSEA), and standardized root mean 
square residual (SRMR) were reported. Acceptable fit is shown by NNFI, CFI, and IFI of at least 
.90, and RMSEA statistic from .05 to .08 and SRMR less than .08 (Tabachnick & Fidell, 2007). All 
indexes of goodness of fit indicated that the fit for the proposed model was good –
χ2 = 429.84, df = 146, p < .001, IFI = .96, CFI = .96, NNFI = .96, SRMR= .056, RMSEA (95% CI) = .070 
(.062, .077). 
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Figure 3 Confirmatory factor analysis  

Reliability 

Cronbach’s alpha coefficient is computed to assess the internal consistency reliability for the 
factors determined, with the value of .70 as the minimum acceptable value. The results of analysis 
showed that Cronbach’s alpha coefficients for Sample 1 were .82 for Factor 1, .81 for Factor 2, .79 
for Factor 3, and .81 for Factor 4 while Cronbach’s alpha coefficients for Sample 2 were .80 for 
Factor 1, .80 for Factor 2, .73 for Factor 3, and .81 for Factor 4. These results suggest that internal 
consistency reliabilities for each dimension ranged between acceptable to good.  

Convergent validity 

To provide evidence of criterion validity, we correlated the YUM with ODM. We expected a 
positive correlation between the newly developed scale and the scale used for criterion validity. 
This is important in terms of showing whether the new scale has criterion validity with extant 
scale in the literature. We based this analysis on the data of the full sample of 805 Turkish young 
adults. To do this analysis, a total score was created for each dimension of YUM and ODM. The 
results of the analysis based on overall sample (n=805) are reported in Table 2.  
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As shown in Table 1, skewness and kurtosis values for the four subscales and ODM fall within the 
criteria of |2|, representing acceptable symmetry of a normal distribution (Curran et al., 1996). The 
results of correlation analysis showed that all factors were significantly and positively correlated 
with total ODM and the correlation coefficients ranged between .48 and .61.  

Table 2 Descriptive statistics and correlation results 
  Descriptive statistics  Correlation 

Variable Mean SD Skewness Kurtosis 1. 2. 3. 4. 5. 
1.Metacognitive 
Knowledge  

23.90 3.91 -0.49 0.11  — .58** .50** .52** .61** 

2. Planning 19.32 3.80 -0.62 0.36   — .50** .53** .54** 

3. Monitoring 17.28 2.58 -1.14 1.68     1 .47** .50** 

4. Evaluation 15.47 3.26 -0.55 -0.09       1 .48** 

5. Total MW 128.31 21.83 -0.32 0.29         1 

** 

We finally conducted a path analysis to examine the predictive effect of metacognitive writing 
awareness on self-regulatory efficacy for writing among university Turkish students. The path 
model had good data model fit statistics –χ2 = 664.79, df = 161, p < .001, IFI = .97, CFI = .97, 
NNFI = .97, SRMR= .048, RMSEA (95% CI) = .062 (.058, .067). Findings from path analysis with total 
sample of the study also revealed that students’ self-regulatory efficacy for writing was 
significantly and positively predicted by methodological knowledge (β = .44, p<.001), planning (β 
= .12, p<.05), and monitoring (β = .18, p<.001) but was not predicted by evaluation (β = .07, p>.05), 
as seen in Figure 3.   

 
Figure 4 The predictive effects of metacognitive writing awareness on students’ self-regulatory efficacy 
for writing 
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Discussion and conclusion 

The purpose of this study is to develop a metacognitive writing scale for university students. 
Exploratory factor analysis results revealed that the scale has a four-factor structure consisting 
of "metacognitive knowledge", "planning", "monitoring", and "evaluation" and comprises 19 items. 
The total variance explained by the four-factor model is 59.30%. Confirmatory factor analysis 
results also indicated that this measurement tool can be used as a valid and reliable instrument 
to measure university students' metacognitive awareness and regulation in writing. 

When the scales developed in the literature to measure metacognition in writing are examined, 
the current study also overlaps with Farahian's study. Because the "metacognitive knowledge" 
dimension in this study overlaps with the "metacognitive knowledge" dimension in Farahian's 
study. In addition, other sub-dimensions included in this study are similar to the cognitive 
regulation in Farahian's study. On the other hand, Zang and Qin's (2018) study consisted of 23 
items across three factors: planning, monitoring, and evaluation. The current study differs from 
Zang and Qin's only in the metacognitive knowledge dimension. Kansızoğlu's (2020) study yielded 
a five-factor structure. The planning dimension of the current study overlaps with the planning 
dimension of Kansızoğlu's study. The "monitoring" and "evaluation" dimensions of the current 
study are combined into a single dimension, "monitoring-evaluation-debugging", in Kansızoğlu's 
study. The "metacognitive knowledge" in the current study encompasses the first three 
dimensions of Kansızoğlu's study. Although the current study is similar in terms of scope, it differs 
from Erol and Kavruk's (2023) single-factor scale with its four-factor structure. The fact that the 
four-factor structure in the current study is comprised of only 19 items is also valuable in terms 
of the literature. It can be said that it is a measurement tool that measures metacognitive writing 
awareness with the fewest items and the most factors. 

From the point of view of the target audience addressed by the measurement tool, it can be said 
that this study differs from the study developed by Aydin et al. (2017), Kansizoglu (2020), Erol 
and Kavruk (2023) for secondary school students; it has similarities with Farahian (2015) and Zang 
Qin (2018). 

Although candidate items related to text type and structure and strategies that can be used before 
starting to write were created in the current study, as a result of the analyses, items related to 
this were not included in the scale. It is believed that this situation is related to the Turkish 
sample. The concept of text structure is given limited scope in Turkish textbooks, and the majority 
of students have limited knowledge of text type and structure (Müldür & Şimşek, 2020; Uğur, 
2017).  

This study also found that metacognitive writing awareness and metacognitive regulation 
significantly and positively predicted self-regulated learning for writing. Additionally, it revealed 
that university students' self-regulated learning abilities were significantly and positively 
predicted by methodological knowledge, planning, and monitoring but not by evaluation. This 
finding is generally consistent with the literature on the relationship between metacognition and 
self-regulated learning. However, the failure of the evaluation dimension to predict self-regulated 
learning is an unexpected result. It is thought that this situation may be due to the limited number 
of items related to the evaluation dimension in the scale used. When the 25-item Perceived Self-
Regulatory Efficacy Scale used in the study was examined, it was observed that there were a 
limited number of items related to evaluation. Therefore, it is thought that the result of the study 
may be related to this limitation. Further research is needed on this topic. 
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This study has several limitations that should be addressed in future studies. Since a cross-
sectional approach was used in the study, participants reported on a single time period. Due to 
the use of appropriate sample in the research, it limits the generalizability of the findings to other 
populations. Therefore, different studies can be conducted using different sampling methods. 

In this study, a metacognitive writing scale was developed for university students, with writing 
being considered in a general context. It is expected that this focus group will write more 
argumentative and academic texts. In this direction, a metacognitive writing scale specifically for 
academic writing can be developed. Additionally, this research does not include writing multi-
media texts. In line with today's world where digital literacy is of great importance, a 
metacognitive writing scale that includes multi-media texts can be developed.  
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