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Exploring the dynamic relationship between metacognition and 

curriculum: Suggestions for integration and implementation  

  

Heather Leigh-Anne Braund 

Queen’s University  
 

Abstract: Metacognition is the awareness and regulation of an individual’s cognition. 

It has often been termed as ‘thinking about your thinking’ which is crucial for 

academic success. Further, students with strong metacognitive thinking skills and 

strategies are more likely to be successful across subject domains. Students require 

explicit teacher instruction on how their metacognitive thinking can be developed and 

used in various situations. These skills and strategies are not innate in nature. 

Students can work on developing them from a young age. Teachers have an 

instrumental role in helping students develop their metacognition. The purpose of this 

paper is to more closely examine the conceptualization of metacognition and suggest 

ways in which metacognition can be integrated into the classroom. Lastly, helpful 

resources for integrating metacognition and educational implications will be outlined.  

 

Keywords: assessment as learning, curriculum, metacognition, student success 

 

 It is crucial that students understand themselves as learners, understand the 

learning process, and their thinking. Essentially, they need to be metacognitive. Students 

who are able to think metacognitively about their thinking and learning are often referred 

to as successful learners (Wilson & Bai, 2010). Metacognition is the understanding, 

awareness, and control of cognitive processes (Baker, 2010). It was originally presented as 

“thinking about your thinking” by a pioneer of metacognition, John Flavell (1979). The 

understanding of metacognitive learning strategies—why, when, and how to use them—

is also an essential component of metacognition.  

 Curriculum and metacognition have a dynamic relationship; the nature of this 

relationship will be outlined throughout this paper. Initially, the importance of 

metacognition is discussed to provide a rationale for integrating the construct into 

curriculum. A definition including a theoretical framework will be provided to help 
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eliminate inconsistencies that are evident when discussing and measuring metacognition 

(Scraw & Impara, 2000; Veenman, Van Hout-Wolters, & Afflerbach, 2006). Then the 

assumptions encompassing metacognition and curriculum will be examined to provide 

orientation within the field of education. Research on learning and metacognition is 

presented to provide a contextual background, followed by a review of constructivist 

theory and how it relates to curriculum and metacognition. Suggestions for integrating 

metacognition into curriculum are provided. Empirical research focusing on the 

development of students’ metacognition in elementary education will be presented 

throughout. Beneficial resources for the integration of metacognition into curriculum will 

be provided so that more support is made available for this process. Lastly, educational 

implications relating to the integration of metacognition into curriculum are considered.  

Importance of Metacognition 

 Research demonstrates that metacognitive students achieve academic success, 

often to a greater extent than students without strong metacognitive abilities (Godfrey & 

Lopez, 2014; Hattie, Biggs, & Purdie, 1996; Sternberg, 1998). Further, metacognition allows 

for students to identify their limitations and determine ways in which they can address 

these limitations throughout the learning process (Fleming, 2014). Students with well-

developed metacognitive skills are aware of their learning, how to create goals, and how 

to plan for the achievement of goals. These students are able to make changes as needed, 

and evaluate their learning while completing tasks with great independence (Butler & 

Winne, 1995). Metacognition also allows for students to move on to other challenges as 

the process does not only focus on deficiencies or limitations. The metacognitive thinking 

process helps students work towards mastery of a goal (Fleming, 2014).  

 Teachers have the opportunity to develop their students’ metacognition as these 

skills are not innate in nature, yet they can be learned and further developed (White & 

Frederiksen, 1998). Explicit modelling and use of metacognitive strategies has proven to 

be effective for a variety of students, not just older individuals or high-academic 

achievers, and has extended across subject disciplines (Fleming, 2014; Paris & Winograd, 

1990; Pintrich, 2002; Zohar, Degani, & Vaaknin, 2001; Zohar & Peled, 2008). Metacognitive 

skills are closely related to cognitive strategies and motivational skills which all need to be 

developed for students to regulate their learning (Baird & White, 1996; Beeth, 1998; 

Borkowski, Chan, & Muthukrishna, 2000; Efklides, 2011; Gunstone & Mitchell, 1998; 

Winne, & Hadwin, 2008).  
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Effectiveness of Metacognition 

 The utilization of metacognitive strategies helps students to prevail over their low 

motivation while learning in a set subject area (Oldfather, 2002). Further, Hattie and 

Donoghue (2016) found that the use of metacognitive strategies has an overall effect size 

of .61, which is even greater than that of self-regulation at .52 when used to acquire deep-

learning by students. More specifically, evaluation and reflection are crucial for students 

to consolidate their deep learning with an effect size of .75. Other learning strategies of 

metacognitive nature that can help students to acquire and consolidate their deep 

learning are strategy monitoring (effect size of .71), self-questioning (effect size of .64), 

and self-monitoring (effect size of .45). These recent results indicate that metacognition is 

especially important at the deep-level of learning, which is what we want students to 

focus on. For these reasons, it is crucial that teachers create and encourage a learning 

environment that emphasizes the development of metacognition alongside the 

appropriate metacognitive skills. Teachers are in a position to integrate metacognition 

further into their classrooms. To help support teachers with the integration of 

metacognition, further integration of metacognition into curriculum would be helpful. It 

is important to make the development of metacognition accessible to both teachers and 

students through curriculum. 

Conceptualizing Metacognition 

 One issue with researching metacognition is that a variety of definitions exist and 

the definitions used vary according to the researcher (Veenman et al., 2006). Further, 

metacognition is often studied in conjunction with other concepts such as self-regulated 

learning, and self-regulation. Self-regulated learning can be defined as the ability for 

students to independently plan, monitor, and evaluate their learning (Zimmerman, 2002), 

whereas self-regulation can be defined as the capacity to control one’s individual 

behaviours and cognition (Baker, 2010). As a result of the overlap between these concepts, 

researchers frequently blur the boundaries between the constructs (Dinsmore, Alexander, 

& Loughlin, 2008). This ongoing issue highlights the question as to whether or not 

researchers should be focusing on trying to keep the boundaries between self-regulation, 

self-regulated learning, and metacognition. Similarly, Kaplan (2008) and Butler (2015) 

suggest that self-regulation and self-regulated learning be considered as overarching 

concepts that can provide insight into the complex conceptualization of metacognition. 

Researchers recommend that self-regulated learning (SRL), self-regulation, and 
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metacognitive behaviours be developed together to help students learn effectively 

(Sitzmann & Ely, 2011). To differentiate between self-regulation and SRL, self-regulation 

is focused on the behavioural and cognitive regulation whereas SRL is strictly focused on 

the regulation of behaviours in relation to student learning.  

 Different components of metacognition have been included in studies, and some 

researchers may not have been measuring what they thought they were due to 

inconsistent definitions. The most frequently used definition arose from the pioneer of 

metacognition, John Flavell. He divided the concept into two components, metacognitive 

knowledge (metacognitive awareness) including thoughts and beliefs about cognitive 

capabilities, and metacognitive regulation (metacognitive skills) which includes the 

monitoring and regulation of your learning (Flavell, 1979). There is also a third 

component focusing on metacognitive experiences, which traditionally Flavell did not 

include with his other two components of metacognition.  

Metacognitive experiences consist of the feelings and judgements that people have 

about their learning but also about their knowledge. Estimations about their learning, 

knowledge, and progress are also part of the metacognitive experiences (Ben-David & 

Orion, 2013; Efklides, 2006). Examples of metacognitive experiences include feelings of 

familiarity, difficulty, confidence, estimations of time and effort (Efklides, 2001). These 

emotions have been linked to students’ motivation (Pekrun, Elliot, & Maier, 2006). 

Metacognitive emotions can also impact metacognitive skills such as self-monitoring 

(Perry, Hladkyj, Pekrun, & Pelletier, 2001). Metacognitive experiences are affective in 

nature and result from nonconscious processes (Efklides, 2006). This component can lead 

to both conscious and nonconscious decisions which add further complexity to the 

construct of metacognition with the ongoing debate as to whether or not it is a conscious 

or nonconscious process. Despite the dual-nature of metacognitive experiences, they offer 

important insight for learners as they help to connect previous learning experiences to 

present ones. These feelings and judgments can also be used to inform future learning 

experiences once students understand how to interpret them (Efklides, 2009).  

 It is important to incorporate both the cognitive and affective components when 

defining and exploring metacognition within an educational context. For example, it 

would be beneficial to know what students are thinking during their thinking processes, 

such as times in which they are having feelings of difficulty, satisfaction, or confidence. It 

would also be helpful for students to examine how productive their estimates are in 

relation to their learning; do they effectively estimate the amount of effort required to 

complete or conduct a task? Similarly, are they able to effectively estimate the amount of 
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time a task requires? This self-questioning can be used by students to inform the strategies 

and metacognitive regulation that they will use in future learning tasks.  

 Metacognition includes three types of knowledge: declarative, procedural and 

conditional. Declarative knowledge is the knowledge about ourselves in relation to 

learning, including our strengths and weaknesses. The development of declarative 

knowledge is important for self-assessment, which has recently become a growing 

initiative in Ontario with the introduction of ‘assessment as learning’ into the Growing 

Success: Assessment, Evaluation, and Reporting in Ontario Schools document (Ontario 

Ministry of Education, 2010). Assessment as learning is the process in which students 

evaluate and reflect on their learning. This reflective component is believed to be an 

essential factor for strengthening students’ metacognition (Earl, 2013). Declarative 

knowledge helps students to utilize their strengths and address their weaknesses during 

academic performance. Procedural knowledge involves the steps we take to learn 

material and how we approach learning. Well-developed procedural knowledge leads to 

more efficient learning because students set helpful strategies to help them attain their 

goals. Conditional knowledge is the understanding of when the strategies can be used. 

Lastly, enriched conditional knowledge helps students to apply the strategies 

appropriately, but they may not always do this effectively.  

 It is crucial that teachers model the effective use of metacognitive knowledge and 

provide explicit instruction (Kuhn, 2000; Moseley et al., 2005). Further, research has 

demonstrated the effectiveness of providing explicit instruction to promote critical 

thinking in general (Marin & Halpern, 2011). These three types of metacognitive 

knowledge are related to better learning outcomes as they enable students to monitor, 

plan and evaluate their learning, making changes as needed. The development of 

metacognitive skills allows students to have more control over their learning and to 

achieve greater academic success (Fleming, 2014).   

 Metacognitive regulation contains three main components: planning, monitoring 

and evaluating. These are essential skills that students must be able to learn and 

implement effectively before being able to regulate their own learning. Planning revolves 

around choosing suitable strategies and distributing them appropriately to impact your 

execution of tasks (Schraw, Crippen & Hartley, 2006). Monitoring is the ability to check 

the progress of your learning and your task execution (Whitebread et al., 2009). This skill 

traditionally is very slow to develop in children and requires explicit instruction in how to 

monitor your learning, as research has demonstrated that monitoring skills may be 

improved with explicit instruction (Dignath, Buettner, & Langfeldt, 2008). The final 
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component of metacognitive regulation is an evaluation, where the student reviews their 

learning, often considering their goals and whether or not they met them (Whitebread et 

al., 2009). It is well documented that all of these metacognitive and regulatory 

components lead to more efficient learning and need to be integrated into instructional 

practices (Hudesman, Crosby, Flugman, Issac, Everson, & Clay, 2013; Lodewyk, Winne, & 

Jamieson-Noel, 2009).  

 To help ensure that these skills are effectively developed in students, curriculum 

has to be flexible enough to allow for consistent practice of these metacognitive skills. 

Further, embedding activities that develop students’ metacognitive thinking in 

curriculum would be helpful for both students and teachers. An example of this is found 

in the ‘Thinking in Science Classroom’ curriculum which is found in Israel. This project 

focuses on how to develop students’ higher-order thinking skills within science contexts. 

Many of curriculum activities are inquiry-based and encourage students to explore 

through their own science investigations. Students are taught and engage with specific 

thinking strategies across a variety of contexts. Therefore, students have the opportunity 

to practice specific thinking skills and apply them in a variety of situations. Students still 

receive direct instruction on thinking strategies as teachers are encouraged to consistently 

engage students in discussions about their thinking strategies (Zohar, 2006).  

Assumptions Underlying Metacognition and Curriculum 

 When exploring the dynamic relationship between metacognition and curriculum, 

it is important to consider the underlying assumptions to think critically about the 

relationship. The first assumption of metacognition is that the three aspects of 

metacognition are related, especially metacognitive knowledge and metacognitive 

regulation with direct associations between the components. More specifically, it is 

assumed that metacognitive knowledge (procedural, declarative, and conditional,) 

metacognitive regulation (planning, monitoring, and evaluation,) and metacognitive 

experiences interact consistently with each other and are interrelated. The theoretical 

assumption has been made based on current understandings of cognitive architecture and 

is quite informed (Brown, 1987; Koriat, 2007; Kuhn, 1999).  

 Metacognitive strategies are frequently applied across very different populations 

and therefore results in some skepticism from academic scholars. This skepticism is much 

stronger when considering ways in which the metacognitive components can be 

measured (Baker & Cerro, 2000). Implications for this assumption are evident in the 

design of metacognitive resources, such as the one titled “Smart Thinking: A Programme 
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for developing thinking skills in 7 to 12-year-olds,” by Wilson and Jan (2009), which 

includes activities that aim to develop components of metacognition simultaneously. By 

having this assumption, it means that resources may be designed more efficiently because 

activities can target multiple metacognitive components, rather than addressing them 

each one by one in isolation. Due to the interrelated nature of the three metacognitive 

components, this seems like a logical approach (Kuhn, 1999; Schraw & Moshman, 1995).  

 Another assumption made is that these metacognitive processes primarily occur at 

the conscious level. Specifically, people are active in their cognitive processes and are 

capable of altering their cognitive processes to achieve goals or desired results (Koriat, 

2007, 2002). It is also widely accepted that self-reflection plays a key role in metacognition 

for each student. More specifically, students engage in reflective thinking about their 

metacognitive knowledge. During this personal reflection, students consider their 

knowledge about their learning, their cognitive abilities, their motivation in relation to 

tasks, and other characteristics of themselves as learners (Brown, 1987). These reflective 

processes can inform the current and future actions during the learning process such as 

selecting and using strategies. Reflective thinking can be considered the glue that holds 

and connects all of the metacognitive processes together. Metacognition would not be 

useful or strategic without the reflective thinking piece (van der Walt, Maree, & Ellis, 

2008). Researchers examining metacognition accept that these personally influenced 

experiences of thought and consideration regarding students’ learning lead to purposeful 

changes in students’ behaviours (Kaplan, 2008). Zohar (2013) found that Israeli teachers 

reported that knowledge of thinking strategies is not enough to teach higher-order 

thinking. More specifically, teachers need to know the significance of the different 

thinking strategies, have an understanding of how they can be adapted to fit the needs of 

your students, to be comfortable experimenting with the various strategies, to facilitate 

reflective processes, evaluate student learning, and provide appropriate feedback. 

Reflection is a very important piece of the metacognition puzzle, but again, it is only one 

piece.  

Research on Learning and Metacognition 

 Many research studies have indicated that students have a tendency to 

demonstrate shallow levels of knowledge and learning, where they can complete 

activities without deep comprehension of why they are applying certain formulas or 

grammatical rules (Tobias & Everson, 2000). It is through interventions and research that 

issues in classrooms are examined. Curriculum can be designed to address issues and 
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foster the development of certain strategies such as higher-order thinking, learning 

strategies, critical thinking, and metacognition. In some instances, it is necessary to 

change the current beliefs held by students if they are incorrect or if their schemas contain 

misconceptions. When designing curricula, it is necessary to consider the practicality of 

the knowledge requirements, as more abstract objectives (objectives that students are 

unable to see the practicality of, or unable to relate to) will result in less deep knowledge 

acquisition (de Jong & Ferguson-Hesslery, 1996). The students will likely have more 

difficulty engaging with the material and transferring their knowledge to different 

contexts.  

 There has also been a more recent focus on increasing the quality of learning 

environments (Boström & Lassen, 2006; de Jager, Jansen, & Reezigt, 2005). Metacognition 

is believed to be an effective approach to help ensure that high-quality learning is 

occurring, although, in order for it to be efficient, metacognitive strategies must be 

modelled and practiced regularly (Azevedo, 2009; Boekaerts & Corno, 2005; Livingston, 

1996). Metacognition needs to be embedded throughout curriculum in order for students 

to have the most fruitful learning experiences. It is important to note that a key aspect of 

metacognitive ability is flexibility, as the student monitors their understanding and makes 

the necessary changes throughout the process. Curriculum should encourage students to 

be flexible with their thinking and use of strategies. It is evident that the role of the 

teacher must change in the classroom; students must become more independent of the 

teacher, and the teacher needs to facilitate their metacognitive abilities. A student 

environment needs to be created that fosters the development of metacognitive strategies, 

and focuses on learning as a process (Baas, Castelijns, Vermeulen, Martens, & Segers, 

2015; Jones, 2008). 

Constructivism and Curriculum 

 Constructivist approaches embrace students as complex individuals who play an 

active part in their learning, while consistently interacting with the material that they are 

learning. The socio-constructivist approach is student-centred and emphasizes students 

generating their knowledge with teachers acting as facilitators (Wittrock, 1990). The 

knowledge acquisition process is more dynamic and less reliant on traditional transfer of 

knowledge models of learning (Zohar, 2013). Metacognition relates to social-constructivist 

theories of learning in the sense that students are considered to be active in their learning 

rather than passive. To effectively develop metacognition and reflection in students, they 

must participate actively in their learning processes. The presented conceptualization of 
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metacognition also acknowledges the individual as a complex being capable of 

understanding their own cognition and monitoring their learning.   

 Driscoll (2000) highlighted the need to develop self-awareness as one of the five 

characteristics of constructivist teaching practices. It is also emphasized that teachers must 

focus on the process of learning rather than emphasizing the end product in their 

classrooms (Baylor, 2002). Further, research has demonstrated that a teacher’s teaching 

approach (constructivist, traditional, etc.) will affect their ability to teach thinking and 

metacognitive skills to their students (Zohar, 2004). Compared to other curriculum 

theories, this gives more independence to the students and provides them with more 

opportunities to control their learning. Inquiry-based learning and reflection is a 

component of many curricular programs designed with constructivism in mind. This 

active process of learning and collaboration with peers allows for social interactions to 

help shape students’ learning experiences (Papaleontiou-Louca, 2003). Therefore, this 

once again relates back to the need to foster an effective learning community where the 

teacher acts as a facilitator in students’ learning (Wilson & Bai, 2010).   

It seems that curriculum must contain components of multiple theories to be most 

effective. Students have a variety of needs, and these needs cannot be met when only one 

teaching approach is used, or one educational theory is the foundation of the content. 

More specifically, curriculum documents should draw from a constructivist approach, 

socio-cultural theory, and situationist theories, as one theory does not encompass 

everything that students need. The socio-cultural theory emphasizes that social and 

cultural interactions help to shape students’ learning, encouraging students to collaborate 

with their peers (Vygotsky, 1978; Wertsch, 1985). Theories revolving around situationism 

push to ensure that student learning transpires in meaningful contexts. These contexts 

should be important for the students, therefore taking a student-centred approach (Lave, 

1988).  

Prompting Metacognition Through Assessment as Learning 

 An assessment document titled Growing Success (Ontario Ministry of Education, 

2010) contains some metacognitive components. It was established to outline policies and 

suggestions for assessment in the Ontario curriculum. These components are assessment as 

learning and reference to the development of self-regulation. One type of assessment, 

called assessment as learning, is self-assessment, which encourages students to evaluate 

their own work and learning. Self-assessment is a key component for the development of 

metacognition and reflection. More specifically, metacognitive and reflective thinking 
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puts students in the centre of their learning and encourages them to become more aware 

of their learning. Self-awareness is an essential component of metacognition. It can be 

suggested that when a student has a greater awareness of their learning, their 

metacognition should progress (Kaplan, 2008). This assessment is intended to promote 

student thinking about themselves as learners, their strengths, weaknesses, and needs. 

For greatest success teachers need to explicitly model self-assessment and guide the 

students through this process (Kostons, van Gog, & Paas, 2012; Read & Hurford, 2010).  

The document also outlines learning skills and work habits that teachers are 

expected to help students develop. One of the learning skills mentioned is self-regulation 

which closely relates to metacognition. Zimmerman (2008) focuses on three main 

components of self-regulated learning: motivationally, metacognitively, and 

behaviourally. Many of the models used to conceptualize self-regulated learning 

recognize that the metacognitive processes are affected by self (or subjective), 

behavioural, and social-environmental factors (Schunk, 1991; Zimmerman, 1989). For 

students to regulate their learning, they must be able to plan their goals effectively, choose 

and utilize a variety of strategies to help them meet these goals. Also, they must develop 

self-reflection skills to assess their progress while determining their strengths, and needs. 

Growing Success (Ontario Ministry of Education, 2010) encourages educators to focus on 

developing these skills, and align their assessment practices with the development of 

these skills. 

Suggestions for Integrating Metacognition 

 Students need to have a thorough understanding of effective metacognitive 

strategies: understand when, why and how to use them across disciplines (Wilson & Bai, 

2010). There remains a lack of consensus as to the domain-specificity or generality of 

metacognitive skills (Veenman et al., 2006). However, it seems that more recent research 

has been focusing on how metacognitive skills can be transferred across domains. More 

specifically, Scott and Berman (2013) found that metacognitive knowledge and 

metacognitive regulation are domain-general while metacognitive accuracy is domain-

specific. Metacognitive accuracy is defined as an individual’s ability to accurately predict 

their performance and evaluate the success of their learning.  Based on the more recent 

emphasis on domain-generality of metacognition, it is important that metacognition is 

integrated into curriculum as a transferrable skill. 

 Ideally, students make the connection between achieving academic success, and 

well-developed metacognitive abilities; they are able to achieve their goals with the aid of 
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their metacognitive strategies. The use of metacognitive strategies is an active process, 

and students must maintain a flexible approach when applying these strategies. Teachers 

need to foster the metacognitive understanding that knowledge content is related and 

always connected. This would need to be reflected within curriculum by connecting the 

concepts and having the objectives strongly related. Building on prior knowledge, 

previous experiences and creating themes throughout. Having themes throughout 

curriculum that are relatable and practical for students will help with engagement. Likely 

fostering greater metacognition because students would be active and engaged in their 

learning. Prior knowledge is key for metacognition because students use their previous 

experiences, and prior knowledge to inform their current learning and thinking practices 

(Gaskins & Pressley, 2007). 

 Curriculum should also contain prompts for reflective thinking throughout subject 

domains and units. Reflection complements metacognition very well because students 

need to actively reflect on their learning experiences to help direct their current learning 

(Georghiades, 2004). Reflecting on their learning and understanding would likely produce 

more effective learners and lead to greater self-regulation (Zimmerman, 2002). It is crucial 

that students understand that the learning process is active, about engagement, and 

constant reflection on their learning experiences. In order for students to develop the skill 

of self-reflection, it is critical that teachers explicitly model the reflection process in a 

variety of contexts. This is a key skill that must be practiced consistently and early in 

children’s educational experiences. Reflection is embedded within self-assessment, 

therefore, more regular use of self-assessment, or assessment as learning would help to 

develop reflection skills (Dann, 2014; Paris & Paris, 2001). Greater emphasis on 

assessment as learning practices would help to develop metacognition, reflection, and 

other valuable skills in students (Clark, 2012; Earl, 2013). 

 Modelling of metacognitive strategies is essential to ensure that students 

understand the appropriate use, and can see metacognitive strategies in action (Swartz, 

Costa, Beyer, Reagan, & Kallick, 2008). Self-talk should be encouraged where students 

consistently ask themselves questions about their understanding during the learning 

process. This helps them to monitor their understanding and identify when they need to 

apply a strategy (Schraw et al., 2006). For example, good readers have strong 

metacognitive abilities because they can use comprehension strategies during the reading 

process to ensure that they understand what they are reading. Many instances of practice 

need to be made available for students in order for them to become proficient in the use of 

metacognitive strategies. The use of a scaffolding approach can help to support students 
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with the gradual release of responsibility, removing support as they become more 

comfortable with the strategy (Swartz et al., 2008).     

Essentially, curriculum needs to be flexible (room for interpretation but not too 

vague), encourage active learning, and promote metacognitive strategy use across 

subjects. Curriculum needs to contain relevant content for today’s society, not necessarily 

meaning traditional content. It is clearly important to ensure that concepts and material in 

curriculum are well related, as that will aid in learning but also transferability of skills 

across subjects. In particular, curriculum needs to focus more on learning as a process, 

rather than an end goal for assessment practices. Ultimately, curriculum must promote 

learning about you as a learner and encourage active engagement in students’ learning 

experiences (Gaskins & Pressley, 2007). 

Benefits of Metacognition in a Reading Context 

 Paris, Saarnio, and Cross (1986) examined how a curriculum focusing on 

metacognition helps to develop reading and learning skills in elementary students. A 

year-long intervention was implemented to compare the effects of the metacognitive 

curriculum in third and fifth-grade classrooms (n=1600). The use of metacognitive 

strategies has been linked to an increase in reading comprehension, and essentially more 

effective readers. The researchers focused on teaching students how to use these 

strategies, why to use them, when to use them, and why they are significant. It is 

important to note though that control groups were used where the children were not 

supplied with metacognitive instruction, but had only their regular reading instructional 

methods.  

 Reading assessments were conducted before the intervention started (pre-test) and 

following the end of the intervention (post-test). The different tasks used to collect data 

focused on measuring awareness, reading strategies and contained a standardized 

reading component. Reading awareness was measured through individual interviews 

with the students. The students also completed 20 questions with responses ranging in 

various strategies revolving around reading comprehension and indicated whether or not 

each response related to them. The next set of tasks required the students to fill in 

meaningful words that had been removed from appropriate-level texts; they were also 

required to detect errors within a different set of texts. Lastly, the students were required 

to read a selected text and answer questions about the text, assessing their level of 

understanding. All of these tasks were completed before and after metacognitive 

instruction.  
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 The results demonstrated that following the implementation of the metacognitive 

instruction/curriculum, students utilized comprehension strategies more frequently, and 

also had increased awareness during the reading process. It is important to note that 

reading ability did vary across students which resulted in a range of metacognition. 

Therefore, this study shows that metacognitive curriculum can be beneficial in reading 

programs, but the skills can also be transferred across subjects because of the strategies 

that are developed. To be most beneficial for students, it is crucial that curriculum 

emphasizes metacognition throughout, and across subject disciplines. 

Teaching Practices to Promote Students’ Metacognition 

 Zohar and Barzilai (2013) conducted a review of research focusing on 

metacognition within a science context which was conducted between the years of 2000 

and 2012. The results demonstrated that there had been a surge of interest in the field, but 

some evident gaps remain. For example, the authors recommended that future research 

focus on the development of metacognition within primary and elementary contexts as 

research tended to focus on older students (secondary level or higher). Other noticeable 

gaps included lack of focus on in-service and pre-service teachers’ knowledge of 

metacognition and lack of consistent and rigorous research designs when examining 

metacognition. Despite these gaps, some consistent teaching practices were identified 

across 55 studies that could be used to promote students’ metacognitive thinking.  

 Metacognitive prompting was used most frequently by teachers (74.5%) to 

promote metacognitive thinking in science lessons. This prompting included things such 

as checklists, questions, and cues that were used by students when completing labs, 

writing lab reports, or participating in class discussions. The least used instructional 

practice by teachers was metacognitive modelling with a frequency of 14.5%. Teachers 

tended to encourage students to engage in reflective writing more frequently (50.9%). The 

reflective writing was primarily comprised of journal or diary writing by students as they 

documented their thinking and learning throughout (Arsal, 2010; Dianovsky & Wink, 

2012; Georghiades, 2006). The use of discussions focused on metacognitive thinking was 

also used with some led by teachers (41.8%) and others led by students (40.0%). It is 

important to note that these discussions were comprised of both whole class and group 

discussions. More specifically, the student-led discussions were still guided through 

supports such as providing prompts to elicit metacognitive thinking (Shamir, Zion, & 

Spector-Levi, 2008) or through assigning specific roles for students in groups (Lopes, 

Branco, & Jimenez-Aleixandre, 2011).  
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Resources for the Development and Integration of Metacognition 

 Teachers may be overwhelmed with integrating metacognition due to not having 

sufficient knowledge of metacognition within an educational context. They would likely 

benefit from having resources that could be used to help students develop metacognition 

and metacognitive skills. One resource that is very accessible for teachers and is designed 

to be used across subject areas alongside curriculum is called “Smart Thinking: A 

Programme for developing thinking skills in 7 to 12-year-olds,” written by Wilson and Jan 

(2009). This is not a curriculum document, however, it can be used to directly supplement 

curriculum and curriculum documents because it focuses on developing metacognition 

and stronger thinking skills in students—it is transferable across curriculum. I would say 

that the purpose of schools according to this book is to help develop transferable skills in 

students, and not to focus strictly on acquiring the content. Although it is directed 

towards a junior group, many of the activities could be easily modified for use with other 

age groups.  

 There are metacognition and reflection prompts throughout the book as well as 

specific lessons that are centred around developing these skills. Some activities are 

designed around planning to meet learning goals and then evaluating your learning at the 

end. Whereas others are focused on developing students’ self-assessment skills. There are 

collaborative activities with suggested group roles such as the discussion director, 

thinking prober, or problem prober. Each chapter in the book has a specific focus with 

ready-set activities for teachers to use. This book also focusses on developing all three 

components of metacognition which is beneficial as traditionally metacognitive 

experiences are understudied and underdeveloped (Efklides, 2006).  

 Another resource dedicated to helping develop students’ metacognitive skills is 

called “Metacognition for the Classroom and Beyond: Differentiation and Support for 

Learners,” established by the Special Education Support Service (Ireland Department of 

Education, 2009). Although this resource is directed towards supporting exceptional 

students, it certainly would benefit all students. In particular, the resource provides an 

overview of metacognition for teachers, which breaks down the concept and makes it 

accessible. There are suggestions for improving metacognitive awareness and examples of 

what teachers can do in the classroom to promote metacognition. Overall, guided 

instruction is beneficial for developing a variety of skills, relating well to metacognition. 

There is a chapter dedicated strictly to activating metacognitive processes in a book titled 

“Guided Instruction: How to Develop Confident and Successful Learners.” by Fisher and 

Frey (2010). The authors focus on prompting for the use of specific processes and retrieval 
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of certain knowledge types. There are many helpful tips for classroom learning 

throughout the book, with an emphasis on effective questioning. Self-questioning was 

found to have an effect size of 0.58 (Huang, 1992) whereas questioning used as a method 

of instruction had an effect size of 0.41 when considered alongside student achievement 

(Hattie, Biggs, & Purdie, 1996).  

 A more recent resource titled “Teaching Student to Drive Their Brains: 

Metacognitive Strategies, Activities, and Lesson Ideas,” by Wilson and Conyers (2016) 

provides practical suggestions for integrating metacognition into classrooms. This 

resource not only discusses the importance of metacognition but highlights the need for 

teachers to be metacognitive themselves. One of the main strategies that is highlighted 

throughout the book is the use of ‘think aloud’ protocols to model metacognition in the 

classroom. During ‘think aloud’ processes the teacher says what they are thinking out 

loud so that the students can follow their thought processes when using a strategy, 

planning their learning, monitoring their learning, evaluating their learning, or solving a 

problem (Veenman, 2005).  

 The authors of this resource also suggest that the think-aloud process can be used 

to demonstrate how everyone (including teachers) can learn from their mistakes (Wilson 

& Conyers, 2016). It is also suggested that teachers take the time to define terminology 

associated with metacognition and use it regularly throughout their lessons. This includes 

the phrase ‘thinking about your thinking’ and terms such as metacognitive strategies and 

metacognition. It is recommended that teachers start with explicit instruction on 

metacognition when introducing it to students and then work on introducing a new 

metacognitive strategy each week. The authors also emphasize the need to build in 

opportunities for students to practice these strategies at least three to four times a week. 

Other examples include highlighting examples of when students are metacognitive so 

that they can see it being used and encouraging students to discuss how metacognition 

can be used within but also outside the classroom. Metacognitive prompts and reflection 

questions are also provided throughout the book. These are only a few resources for 

metacognition, but they are very relevant and practical for teachers to use in furthering 

the development of metacognition in their students. 

Implications and Conclusion 

 Research supports the use of metacognitive strategies and knowledge of 

metacognition for students to achieve academic success. Despite all of the research 

conducted on metacognition and its importance within the field of education, many 
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curriculums still do not contain a metacognitive focus. The Ontario curriculum is slowly 

changing and becoming more student centred, but requires a focus on learning as a 

process to further the development of metacognition. More practical connections need to 

be made between the concepts and objectives included within curriculum. Including the 

explicit modelling and instruction of metacognitive strategies can benefit students in their 

future endeavours. These strategies need to be integrated into curriculum documents and 

encourage the practice of these strategies alongside self-assessment opportunities 

(Gaskins & Pressley, 2007).   

The theory-practice gap needs to be addressed when developing curricula through 

continued research of interventions, demonstrating the needs of the students and how 

they can be addressed (White, 2006).  More communication between researchers, 

practitioners, theorists and curriculum specialists is essential. Multiple theories and 

approaches should be included in curriculum because one approach does not work for 

every student, hence curriculum needing to encourage differentiation. Constructivism, 

through the emphasis on collaboration and learning as an active process, has some 

important components that would complement the integration of metacognition (Terwel, 

1999). Research can suggest what needs to be included in curriculum, but these interests 

must match those of the students in the classroom.  

 Curricula are evolving as new research implications are released. In literacy, for 

example, the necessary reading comprehension strategies need to be modelled and 

explicitly taught starting in elementary school (Paris, Saarnio, & Cross, 2007). These 

research findings are indicative that metacognition can be integrated into curricula and 

that it is applicable to all students. Curriculum documents are very important 

components of the learning process, especially for novice teachers (Grossman & 

Thompson, 2008). Future steps need to focus on how metacognition can be successfully 

integrated into curricula, and examining how other countries have done so would be of 

great benefit. Also, to further research, metacognition needs to be more clearly defined, 

and embedded within a universal theoretical framework.  
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