
 

 

Appendix 1 
Guidance notes for creating Metacognition Design Sequences 
 
These guidance notes outline key considerations when using the Metacognition Design Framework ‘I-
SEE’ Learning Strategies to create a Metacognition Design Sequence for use in a specific educational 
setting.  The ‘Metacognition Design Sequences Workflow’ graphic on our website provides an overview 
of the process.  The Metacognition Checklist (included at the end of this document) provides a quick 
prompt to ensure broad application of the five metacognitive themes. 
 
Learning Journey:  
The overall aim is to engage students in activities that involve social constructivist and constructionist 
learning with creation and collaboration supporting deeper learning, clear achievement of the learning 
outcomes, and the development of 21st Century skills supporting Education for Sustainable 
Development.  The intention is to achieve this through creating a blended learning environment that 
draws on the advantages afforded by both face-to-face and online learning.  
 
Core student activities comprising an Authentic Complex Assignment / Project involving group work 
and a Critical Reflection on Learning, along with additional supporting learning tasks / activities that help 
to scaffold the overall process, building skills and knowledge to support achievement of the final 
assignments. 
 

Authentic Complex Assignment / Project.  
Start with the end in mind: design a project in clear constructive alignment with appropriately planned 
learning outcomes for the module / learning unit (J. Biggs, 1996), that involves students in the creation 
of a tangible output or ‘object for sharing’ with clear relevance to their overall program outcomes.  For 
example, in the Veterinary Clinical Neurology module, students worked through a gradual disclosure 
clinical case using real case materials, such as clinical examination findings, laboratory reports, and 
imaging studies, learning clinical problem solving and progressing towards the diagnosis and 
management of the case.  They presented this process, and the key required prior knowledge, to peers 
(same year and a younger year who were learning the relevant pre-clinical material) in the form of an 
infographic with an associated short oral presentation.      

• The aim is to place student activity central to the learning process and engage them in inquiry-
based activities that involve social constructivist (Bruner, 1996; Dewey, 1966; Piaget, 1973; 
Vygotsky, 1978) and constructionist learning (Papert, 1993) with creation of an object to explain 
and discuss with peers, presenting to an authentic audience (Lee & Hannafin, 2016). 
• Ensuring authenticity with obvious ‘real-life’ relevance, and clear linkage to program outcomes, 

encourages student engagement (Herrington, 2005) and meaningful learning (Hannafin & Land, 
1997), aligning with the principals of andragogy for adult learners (Huang, 2002) and ‘inquiry 
dynamics’ referred to in the seven principles of blended learning from the CoI framework 
(Veenman, Van Hout-Wolters, & Afflerbach, 2006). 
• Creating a project with collaboration supports deeper learning and social metacognition 

(Stanton, Sebesta, & Dunlosky, 2021), driving metacognitive skill development, in addition to 
other 21st Century skills, such as teamwork and communication (Jaques & Salmon, 2006). 
• The assignment / project should have sufficient complexity to provide challenge to students 

(Kavousi, Miller, & Alexander, 2020) and hence a necessity for them to collaborate (Almaatouq, 
Alsobay, Yin, & Watts, 2021).  This complexity is also important to afford them the opportunity 
to try out and practice learning strategies and develop metacognitive skills (Overton & Potter, 
2008). ‘Messy problems’ also help them to start dealing with complexity and uncertainty (Bohm, 
Klaassen, van Bueren, & den Brok, 2024; Quintana, Zhang, & Krajcik, 2005). 
• The final output from this process should require design / creation, equating with extended 

abstract level for SOLO Taxonomy (J. B. Biggs & Collis, 2014) or a higher level in the revised 
Bloom’s Cognitive domains (Krathwohl, 2002).  The former equates most appropriately with a 
stepwise build in cognitive complexity, the aim over the course of the learning unit. However, 
educators more familiar with Bloom’s Revised Taxonomy may elect to take this approach as a 
way of framing and planning learning tasks that require higher order cognitive processes and 



 

 

knowledge construction, being aware that the steps may not show a strict hierarchical 
progression in this model.   
• Gradually building complexity of the project, through flexible scaffolding (Azevedo & Hadwin, 

2005) of the process that gradually reduces, is key to helping students progress effectively 
(Vygotsky, 1978).  Students need sufficient metacognitive and subject-specific knowledge to 
start using and developing their regulatory skills (Alexander & Judy, 1988; Ku & Ho, 2010).  
Appropriate scaffolding of tasks has been shown to be extremely important in online learning 
(Sharma & Hannafin, 2007) and is considered further in additional sections.  
• It is also important to consider ways to support effective group work (see Introducing section) 
• These approaches align with the universal design for learning principle of providing ‘multiple 

means of engagement’ (CAST, 2024) with provision of options for ‘recruiting interest’ and 
‘sustaining effort and persistence.’ 

 
Critical Reflection on Learning.  
Students actively and effectively reflecting on their learning is core to the development of 
metacognitive skills (Rhem, 2013).  Positioning this as one of the core student activities communicates 
the importance of this process to students (J. Biggs, 1996). This whole process also requires 
appropriate scaffolding as many students have limited experience of reflective practice and critically 
reflecting on their learning (Coulson & Harvey, 2013).   
 

• Students need to be offered guidance on reflection (Coulson & Harvey, 2013) and effective 
reflective writing in the form of exemplars and feedback (Gunderson, MacDonald, & Gunderson, 
2021) (see I-SEE elements below). 
• Reflective components to tasks added to course work to prompt them to consider their learning 

at each stage help them to learn the process.  Tanner provides a series of questions that 
educators might pose or provide students with to support this process (Tanner, 2012). 
• It is important to link this into the discussions about metacognition so that students are aware 

of the purpose and value of this process (Chaffey, de Leeuw, & Finnigan, 2012).  The overall aim 
is to create an ethos of metacognitive discussion within class (Tanner, 2012) and in turn links to 
students’ reflective practice outside class, and helping to build ‘shared metacognition’ (D. R. 
Garrison & Akyol, 2015). 

 
Introducing:  
This section refers to learning resources centered around setting the scene for metacognition and 
subject-specific learning, linking this to prior learning and then following through with a clear structure.  
This overall approach is then followed through as the learning unit progresses, ensuring that modelling 
of metacognitive thinking is a recurrent theme. 
 
Introduce metacognition and metacognitive strategies 
• Introduce the concept of metacognition and metacognitive strategies to students and explain, or 

better still show them, why they are important to them through use of situated examples (Tanner, 
2012). This concept of showing rather than telling is explored further in our online learning resource 
(accessed via our website).  
• Communicate the importance and value of metacognition to students within the context of their 

learning and future goals.  Look for ways to frame this so it has clear relevance to the module / the 
overall program they are enrolled in. Professor Saundra McGuire (McGuire, 2015) discusses a 
variety of methods for achieving this with students, for example during an introductory lecture.  
Examples she uses include, referring to Bloom’s taxonomy to explain to students about the 
expectations they should have of their learning and when completing assignments.  Additionally 
exploring the difference between learning and studying.  (A variety of usable examples are 
available in her book (McGuire, 2015) and via our online learning resource. 
• Introduce the concept and importance of having a growth mindset and learning how to progress 

their knowledge and understanding through receiving and responding to feedback (Bloom, 1973).  
• Consider ways to include situated examples of strategy use following through with modelling and 

discussion of strategy use throughout the module / learning unit (Muijs & Bokhove, 2020).  Some 
of these may be generic strategies, such as spacing of learning units rather than blocking and 



 

 

cramming (Yuan, 2022).  Others may be more subject specific, for example in Veterinary Medicine 
we use mnemonics (Odigwe & Davidson, 2005) to help prompt students to remember and consider 
a broad range of potential causes for particular clinical signs and strategies for approaching clinical 
cases.  Other practical examples for integrating strategies into teaching tasks are provided by 
Staunton and colleagues (Stanton et al., 2021). Finding ways to explicitly teaching strategies use 
is beneficial and does not always occur unless deliberate attempts are made to achieve this 
(Kistner et al., 2010). 
• Plan ways to include opportunities to encourage a dialogue around learning (Burbules, 1993) 

wherever possible, for example within class discussions (Tanner, 2012) (also link to feedback - see 
later). Introduce the concept of students progressing their learning through reflection on mistakes 
or successes and metacognitive approaches (Stanton et al., 2021), with an emphasis on analysis 
and understanding how to apply strategies, self-monitor, adjust and improve (Schraw, Crippen, & 
Hartley, 2006).  This can be done through discussion online or face-to-face through, for example, 
case based learning or using approaches like exam wrappers (Pate, Lafitte, Ramachandran, & 
Caldwell, 2019). 

 
Clearly structured delivery of learning resources to aid integration of knowledge. 
• Consider ways to structure the learning resources in a clear, logical fashion that provides clarity 

to students (McGee & Reis, 2012). This may involve ordering by topics, sessions or weekly, 
whatever is most appropriate for the subject matter and enhances coherence.  A review of effective 
strategies for promoting student engagement in blended learning identified this as an important 
theme (Heilporn, Lakhal, & Bélisle, 2021).  
• Plan how the face-to-face learning links with the online resources and supports available to 

students, being clear of the distinct purpose that each of the components performs and 
communicating this to students (McGee & Reis, 2012; Oliver & Herrington, 2003).   
• Pay attention to the timing and delivery of materials (online and face—to-face) so this helps to 

scaffold student learning as they progress through the module / learning unit (McGee & Reis, 2012).  
• Consider the type of prior knowledge that you consider important as students start the module / 

learning unit, and how you can get them to refresh this knowledge and relate it to new content 
going forwards (Hattan, Alexander, & Lupo).  This might include provision of relevant background 
information or pre-reading materials, with linked quizzes. The limitations of novice learners need 
to be considered, for example the accuracy of their prior knowledge (McCarthy & McNamara, 
2021) and their ability to process a lot of information at once, particularly when dealing with new 
and unfamiliar material (cognitive lead theory) (Sweller, 1988).  This all requires clear attention to 
scaffolding and the provision of prompts to help students reflect on and link information (Land, 
2000).  Prompting students to consider prior knowledge (Tanner, 2012) and helping them to start 
linking their new knowledge to this, emphasizing the construction of clearly structured knowledge, 
will heighten their understanding (Tarchi, 2015).  I use a flipped classroom approach to discuss 
‘muddy points’ with students in Veterinary Clinical Neurology to help them clarify learning gaps and 
create links to prior knowledge.  
• Consider what knowledge and skills they will need to develop and at what stage and how to 

support their progression as the scaffolding is gradually reduced. For example, are there any 
threshold concepts (Barradell, 2013) that students really need to grasp to progress to the next 
stage? 
• Pay attention to the use of accessible language and terminology or symbols as new information is 

introduced and discussed (CAST, 2024).  Consider providing a glossary of terms or links to 
resources that can help students understand new terminology and avoid problems arising from 
language barriers.  
• These approaches align with the universal design for learning principle of providing ‘multiple 

means of representation’ (CAST, 2024) with provision of options for ‘language and symbols’ and 
‘comprehension.’ 
• The overall aim is to support students in taking ownership of their own learning; that is far easier 

for them to do if they know how to find things and understand the logical flow of the learning. 
Overall, you are aiming to help them develop well-structured knowledge with clear integration of 
concepts.  
 



 

 

 
Varied learning resources 
• Ensure the provision of a variety of learning resources; key to student-centered approaches 

(Hannafin, Hill, Land, & Lee, 2014).  The aim is to appeal to different types of learning styles and 
abilities and to ensure the accessibility of the materials.  The latter should be ensured by following 
the principals of inclusive design (CAST, 2024) and is considered further in Appendix 2. 
• Engaging, authentic content to appeal to adult learners and enhance engagement (Huang, 2002; 

Knowles, Holton III, & Swanson, 2014); students are far more likely to engage with content when 
they can clearly appreciate its relevance to them. 
• The overall aim is for student-centered learning with choice and personalization.  Considering the 

latter in detail is beyond the scope of these guidance notes, however interested readers are 
referred to this review (Bernacki, Greene, & Lobczowski, 2021).  Personalization with respect to 
responsiveness to student prior knowledge, the provision of student choice and flexible 
scaffolding, along with personalized feedback, are all important areas for consideration (Azevedo 
& Hadwin, 2005; Bernacki et al., 2021; Sharma & Hannafin, 2007).  The use of personalized 
greetings in announcements and general emails are all ways of building ‘social presence’ online, 
one of the three key components for supporting a Community of Inquiry (COI) highlighted in the 
COI framework (D Randy Garrison, Anderson, & Archer, 1999). 
• Overall, these approaches all enhance both accessibility and student engagement.  

 
Structure to support effective collaboration 
• Social constructivism is an important component of the framework with student collaboration key 

for completion of the complex assignments / projects.  It is important to consider ways to support 
effective group work and collaboration, through consideration of the educational design, the social 
structure to support it and the technological perspectives (Kirschner, Strijbos, Kreijns, & Beers, 
2004).  The overall aim is to promote ‘open communication and trust’, aligning with seven 
principles of blended learning from CoI framework (Vaughan, Cleveland-Innes, & Garrison, 2013). 
• One aspect of educational design was already considered within the learning journey section; the 

choice of a challenging and authentic assignment / project that requires the generation of a ‘real’ 
output by the students (Lee & Hannafin, 2016). The character and complexity of the chosen task 
is important on many levels (Almaatouq et al., 2021).  It not only helps students to understand the 
relevance, enhancing intrinsic motivation (Lee & Hannafin, 2016), but is also important from the 
perspective of transfer-oriented learning (D'Eon, 2005) and the requirement for students to both 
adopt strategy use (Muijs & Bokhove, 2020) and collaborate in order to succeed (Saleh & Large, 
2011).  It also helps them to start dealing with complexity and uncertainty (Bohm et al., 2024). 
• Task ownership within the group is also important to consider from a pedagogical perspective, the 

accountability of individual students and ‘positive interdependence,’ or the positive gain derived 
from working together, are two key components (Kirschner et al., 2004).  This can be supported 
through guiding students to assign meaningful roles and promoting active discussion and 
feedback between students (Oakley, Felder, Brent, & Elhajj, 2004). 
• Linked to task ownership, learner control is also important. Students respond positively to being 

able to play an active role in determining their own learning.  The provision of flexibility and a more 
student centered approach will allow students to plan and work together more effectively as they 
become more invested in the process (Lee & Hannafin, 2016).  
• The social aspects of the group work require consideration (Oakley et al., 2004). The provision of 

guidance on effective group work, communication of the expectations for mutual respect, 
accountability, and active participation, along with clear channels to pursue in the event of 
problems are things to consider.  
• The technological aspect of this process is considered more in Appendix 2.  

 
Integrate metacognitive strategy use with subject-specific material 
• Initially students learn metacognitive skills most effectively through active use in a specific setting 

(Gutierrez, Schraw, Kuch, & Richmond, 2016), as their metacognitive knowledge grows and their 
skills progress, they start to learn more general  knowledge about metacognition and learn to 
transfer the strategies they have learnt, applying them in different settings (Neuenhaus, Artelt, 



 

 

Lingel, & Schneider, 2011; Schraw & Moshman, 1995) Hence, it is important to offer the 
opportunities to learn and practice their skills in authentic settings (Ben‐David & Zohar, 2009). 
• It is important to think about highlighting metacognitive strategies that are likely to help students, 

by actively referring to them as subject-specific topics are discussed (Tanner, 2012).  Examples 
might include the use of mnemonics or the creation of patterns to aid learning (discussed further 
in the examples provided by McGuire in our online learning resource (McGuire, 2015)), 
encouraging students to question why and how things occur and to explain out loud to peers or 
as if presenting to peers to ensure they really understand (Ku & Ho, 2010, Wulfemeyer, 2019 #54).  
• The modelling of metacognitive thinking by the educator throughout the module / learning resource 

is fundamentally important (Muijs & Bokhove, 2020; Tanner, 2012).  For example, consider 
highlighting how to approach tasks using worked examples and ‘thinking out loud’ approaches 
(Poorman & Mastorovich, 2008), explaining your thought processes and the learning strategies 
that you have used or found useful when you originally approached the topic.   

 
Signposting:   
This section refers to learning supports focused on the provision of clear instructions and guidance to 
students and the communication of expectations.  All aimed at helping them to plan and structure their 
learning, linking concepts and building connections.  As for introducing, this overall approach is then 
continued through the module / learning unit. 
 
Clearly communicate requirements and expectations for learning tasks 
• Clearly explain how the learning tasks relate to achievement of the learning outcomes (J. Biggs, 

1996).  Explaining why a task is being done and its true relevance promotes student engagement; 
it is important for adult learners to understand why particular knowledge is important (Halupa, 
2015).  
• Provide clear guidance information, exemplars and marking rubrics to clearly indicate to students 

what is expected of them and how their work will be evaluated (Chickering & Gamson, 1987; 
Gunderson et al., 2021). 
• The communication of an expectation of high standards is one of the seven principles identified 

for the achievement of good practice in undergraduate education (Chickering & Gamson, 1987) 
and then their updated version for blended learning (Chickering & Ehrmann, 1996). 
• This provision of clarity in expectations allows students to start actively planning their learning and 

is a key to them starting to learn and develop regulatory metacognitive skills (Gunderson et al., 
2021; Muijs & Bokhove, 2020).  
• This approach, along with reflective practice and discussions about progression of learning and a 

growth mindset, all align with the universal design for learning principle of providing ‘multiple 
means of engagement’ (CAST, 2024) with provision for opportunities for ‘self-regulation.’  

 
Clear regular announcements / e-mail updates 
• This also provides an important way of guiding students and helping them plan their learning.  It 

can also be used to form an effective part of the scaffolding process.  
• These approaches can be used as a way of drawing student’s attention to key materials / learning 

activities as the module progresses and to help to keep them focused on important areas. 
• Regular announcements or emails can also play a key role in the establishment and maintenance 

of a channel of communication with students.  Garrison and colleagues highlighted the importance 
of ‘Social Presence’ in their Community of Inquiry Model (D Randy Garrison et al., 1999); regular 
announcements offer one component that can help in building this ‘presence,’ particularly if they 
are personalized and aim to develop a rapport with students.  

 
Support clear effective knowledge construction 
• Assimilation theory states that an important part of effective learning is accurately and 

appropriately connecting and relating new information and concepts to those already known, 
building structured knowledge and developing a new understanding based on this (Ausubel, 2000).  
This process is far more effective in an active learning environment, particularly if students are 



 

 

supported and prompted to consider linkages and prior learning and the process is actively 
scaffolded (Tian, Zhang, Zhang, Dai, & Lin, 2020).  
• The accuracy and depth of student’s prior knowledge is crucial; if there are deficits or 

misconceptions, this will hinder future learning (Ambrose, Bridges, DiPietro, Lovett, & Norman, 
2010).  Hence, helping students to embrace and challenge their prior learning as they start new 
topics is critical.  
• Linked with the comments in Introducing, actively consider how linkages can be highlighted to 

students, for example by linking back to prior knowledge and foundational concepts introduced in 
earlier modules. Highlighting the importance of this approach is an important part of signposting 
and helping students learn how to learn effectively and to self-regulate.  
• Additionally, the way students organize their knowledge has a huge impact on their ability to 

retrieve, effectively utilize, apply, and transfer this knowledge (Novak, 1980). Hence, offering 
opportunities for them to develop well-structured knowledge with meaningful and accurate 
linkages of concepts and information is also important (Tian et al., 2020).   Prompting students to 
consider how topics relate to each other by asking open-ended questions in class or within weekly 
announcements / emails updates can keep challenging students to keep thinking about linkages.    

 
Support dialogue around metacognition 
• The provision of materials that clearly explain expectations to students (see above) is helpful to 

allow them to start planning and examining their learning approach against a guide; important as 
they practice metacognitive regulatory skills (Gunderson et al., 2021). 
• Use of the online environment to prompt students offers an opportunity to ‘have their ear’ outside 

normal class time, for example, including prompts in e-mails / announcements to remind them to 
link components or reflect on certain aspects or discussion boards, promoting and supporting 
dialogue around learning.  In essence, drawing of some of the many benefits of blended learning 
(D Randy Garrison & Kanuka, 2004).  

 
Enabling:   
This section refers to learning resources designed to help students consider and discuss their learning 
as they actively progress with learning tasks and activities, thus learning and practicing metacognitive 
strategies whilst effectively building their subject knowledge and skills. 
 
Providing opportunities for students to plan, monitor and assess their learning 
• Consider provision of checklists that simply highlight the tasks students need to complete or, in 

the case of more complex tasks, help to break them down into more manageable ‘chunks.’ This 
helps students to learn this as a strategy for making complex tasks more achievable and helps 
them to learn to plan and self-regulate their learning; it also helps students learn to work within 
their cognitive load (Nückles, Roelle, Glogger-Frey, Waldeyer, & Renkl, 2020; Sweller, 1988). 
• The provision of reusable learning resources that provide students with ways of trying out learning 

approaches and self-testing (Hardie et al., 2021).  For example, this approach was used in the 
Veterinary Neurology Module to allow students to progress through worked case examples and in 
the DigiLife module as a way of allowing them to practice key skills. 
• Plan relevant multiple choice or single best answer questions for them to check in and test 

themselves on low-stakes tests that they can discuss the answers to in class (Pate et al., 2019).  
Placing these strategically through the module with increasing complexity allows students to stay 
on track with their learning plan and is another way to scaffold learning.  This approach can also 
be used as an effective way of spacing learning and helping students to move away from just 
cramming learning of facts prior to an end of trimester exam (Yuan, 2022).  
• These approaches and those in the evaluating section align with the universal design for learning 

principles of providing ‘multiple means of engagement’ and providing ‘multiple means of action’ 
(CAST, 2024) through provision of options for ‘self-regulation’ and ‘executive functions.’  

 
Scaffolding of tasks which progressively increase in complexity 
• Consider how to plan learning tasks so they start more simply and gradually increase in complexity 

to support learner progress this avoids the tendency for cognitive overload in novice learners 
(Sweller, 1988). 



 

 

• The use of checklists can also provide an effective way of scaffolding tasks.  One approach is to 
start with detailed checklists that are gradually reduced, or another approach is to link the gradual 
release of materials to goal achievement and the completion of structured tasks.  For example, 
this approach was used in the Veterinary Neurology module as a way of framing the approach to a 
complex clinical case.  New case information was released as students complete tasks on the 
checklist and progress through a case as they would in a practice setting.  This offers a powerful 
way of modelling the approach to clinical cases and scaffolding it for students with limited 
experience of the process.  The amount of support can be reduced as their skills improve.  
• Having students complete small components of the overall task and submit short commentaries 

on their progress allows the educator to gauge their progress and provide individual or group 
guidance as necessary.  This allows the provision of variable scaffolding that has been shown to 
be far more effective than fixed scaffolding (Azevedo & Hadwin, 2005).  

 
Opportunities for discussion and a dialogue around learning 
• Planning ways to provide students with opportunities for discussion and application of the subject 

material whilst actively applying learning strategies allows them to experience metacognitive 
strategy use in the subject-specific setting (Tanner, 2012). For example, in Veterinary Neurology a 
flipped classroom approach was used to introduce how to perform a detailed neurological 
examination of the patient. Students watched videos and identified ‘muddy points’ for discussion 
in class helping them to identify areas they had not understood and needed to discuss for 
clarification. During class discussions, the educator modelled their own approach by ‘thinking 
aloud’ and highlighting their thought processes as they completed the examination and identified 
where in the nervous system the problem was likely to be occurring. Additional sessions were used 
to discuss the approach to clinical reasoning and planning of clinical investigations, each modelling 
strategies applicable to the specific setting and used to highlight students considering their 
learning.  These discussion classes all link into the overall complex project and students working 
to problem solve their own clinical cases.   
• This discussion of areas of confusion or ‘muddy points’ can be a very effective way of helping 

students to start identifying areas they find challenging and then helping them to troubleshoot 
(Tanner, 2012).   
• They also require opportunities for developing shared understanding of their subject-specific and 

metacognitive knowledge (D. R. Garrison & Akyol, 2015) through discussion (synchronous and / 
or asynchronous), modeling of metacognitive thinking (for example, educator modeling, reflective 
questions), and practiced and refined application through learning activities. 
• Considering ways to link each class back to students checking in with their learning and reflecting 

on their progress is fundamentally important (Medina, Castleberry, & Persky, 2017). This process 
can be aided by the educator highlighting through role modeling in class how they use reflective 
practice to plan ahead, check in on their progress and reflect on how it went (Chaffey et al., 2012).  
It is also important to link this to the students’ Critical Reflection on Learning, having them write 
short reflective pieces at strategic points through the module is one way of scaffolding this overall 
process.  Tanner refers to this type of approach when she refers to getting students to ‘think like 
biologists’ and role modelling of this type of thinking to students (Tanner, 2012).  

 

 
Evaluating: 
This section refers to learning supports designed to help students to grow their metacognitive regulatory 
skills through assessing, monitoring, and regulating their own learning using feedback and dialogue 
around learning.   
 
Provision of timely, targeted, actionable feedback providing opportunities for students to assess, 
monitor and reflect on their progress 
This is the key to this component of this ‘I-SEE’ learning strategies, designed to help students to 
effectively check in with their learning and accurately assess their progress then then can learn to self-
regulate and adjust their learning approaches as necessary.  This very closely links to the resources 
provided for enabling but considers the types of supports that can be used to effectively deliver 
feedback. The opportunities for students to start to self—assess are very important as often they do not 
accurately self-assess and need to work at developing this skill (Hacker, Bol, & Bahbahani, 2008). 



 

 

• Automated feedback can be a very effective way to deliver timely, targeted feedback (Cavalcanti 
et al., 2021), for example as students approach multiple choice or single best answer questions. 
This can be in the form of very specific granular feedback about specific answer choices, more 
general hints or explanations about the correct / incorrect answer choices or global feedback on 
their performance over a series of questions.  This approach is a very effective, time efficient way 
for staff to achieve all important timely feedback (Nicol & Macfarlane‐Dick, 2006), particularly when 
there are large numbers of students. 
• Peer feedback provides a very effective way of helping students to learn, particularly if they provide 

their feedback based on evaluation of their peers against structured marking rubrics (Gunderson 
et al., 2021). This approach aids clarity around the criteria that should be used, draws student’s 
attention to the marking rubric and enhances awareness of their own performance in addition to 
exposing them to the work of others which broadens their learning and self-awareness.  It can be 
an effective way of helping them develop greater accuracy in their self-assessment, which can be 
a problem with weaker students (Kruger & Dunning, 1999), and aiding development of shared 
metacognitive knowledge (D. R. Garrison & Akyol, 2015). 
• Educator feedback can be provided in a variety of formats, such as verbal, written or video, all 

appealing to different learning styles and preferences.  It can be provided to individuals or groups, 
again utilizing educator time effectively. However, consideration also needs to be given to how 
best to engage students in the process to ensure it is as effective as possible (Carless, 2022).   

 
Opportunities for discussion and a dialogue around learning 
• There needs to be consideration given to the supports required to continue to promote dialogue 

around learning, whether internally within the learner or through discussion with their peers or 
instructors (Burbules, 1993; Hajhosseiny, 2012). This does not necessarily happen just because a 
student receives feedback. They need to be encouraged to ‘complete the feedback loop,’ 
considering and acting on the feedback they have received (Carless, 2019).   
• Consider highlighting the expectation that responses to feedback should be discussed within their 

Critical Reflection on Learning or broadly link the consideration of responses to feedback to class 
discussions / discussion boards.  

 
 

Learning journey:  
Returning to the concept of the learning journey; it is important that the whole approach to student 
activity is framed around reflection on learning, emphasising the importance of a growth mindset and 
the active progression of learning and skills. It is important to encourage an ethos of questioning and 
dialogue around learning, building linkages to prior learning and between concepts. It is also important 
to find ways to encourage students in completion of the feedback loop, that is, actively responding to 
feedback and using it to regulate their learning.  The use of blended learning and online learning 
supported through technology offers a unique opportunity to extend the period over which educators 
can have ‘metacognitive influence’.   
 
As you, the educator, plan your approach for this learning journey, you should consider ways in which 
technology can aid you in achieving this, both from your students' perspective and your own 
perspective.  The technology you use should offer a particular affordance, that is, serve a specific 
purpose – explored in Appendix 2. 
 
  



 

 

Metacognition checklist: 
This checklist offers a series of questions to ask yourself as you design each component of your module 
/ learning unit.  The aim is that it helps you to ensure broad application of the five metacognitive themes 
throughout the Metacognition Design Sequence that you are creating. Talking a holistic approach that 
targets multiple aspects of metacognition, including knowledge, regulation and, social components, is 
likely to have a far greater impact on learning (Donker, De Boer, Kostons, Van Ewijk, & van der Werf, 
2014; Tanner, 2012).  This checklist can be a very useful way of becoming metacognitive about one’s 
own teaching and as Tanner suggested, “cultivating a metacognitive lens towards one’s teaching” 
(Tanner, 2012). 
 

• Have opportunities been made to explicitly teach metacognitive strategies?  
The aim is to make opportunities to discuss metacognition and strategy use in context as content 
knowledge and skills are developed. 

 

• Have opportunities been included that allow modelling of metacognitive thinking? 
 

• Do learning tasks / assessments pose the appropriate level of challenge?  
The aim is to set overall tasks with a level of complexity that requires students to work together 
and invoke strategy use to be able complete them. However, they should be appropriately 
scaffolded to allow students to work towards their successful completion. 

 

• Are you promoting and developing metacognitive dialogue? 
The aim is to engender an ethos of questioning and discussion, aiming to probe students to think 
about their learning and level of understanding.   

 

• Are you explicitly teaching students to manage / organize of their own learning?  
The overall aim is to provide opportunities for guided, progressing to independent practice for 
your students.   



 

 

References 
 
Alexander, P. A., & Judy, J. E. (1988). The Interaction of Domain-Specific and Strategic Knowledge 

in Academic Performance. Review of Educational Research, 58(4), 375-404. 
doi:10.3102/00346543058004375 

Almaatouq, A., Alsobay, M., Yin, M., & Watts, D. J. (2021). Task complexity moderates group 
synergy. Proceedings of the National Academy of Sciences, 118(36), e2101062118. 
doi:doi:10.1073/pnas.2101062118 

Ambrose, S. A., Bridges, M. W., DiPietro, M., Lovett, M. C., & Norman, M. K. (2010). How learning 
works: Seven research-based principles for smart teaching: John Wiley & Sons. 

Ausubel, D. P. (2000). Assimilation Theory in Meaningful Learning and Retention Processes. In D. 
P. Ausubel (Ed.), The Acquisition and Retention of Knowledge: A Cognitive View (pp. 101-
145). Dordrecht: Springer Netherlands. 

Azevedo, R., & Hadwin, A. F. (2005). Scaffolding self-regulated learning and metacognition – 
Implications for the design of computer-based scaffolds. Instructional science, 33(5/6), 367-
379. Retrieved from http://www.jstor.org/stable/41953688 

Barradell, S. (2013). The identification of threshold concepts: a review of theoretical complexities 
and methodological challenges. Higher Education, 65(2), 265-276. doi:10.1007/s10734-
012-9542-3 

Ben‐David, A., & Zohar, A. (2009). Contribution of meta‐strategic knowledge to scientific inquiry 
learning. International Journal of Science Education, 31(12), 1657-1682.  

Bernacki, M. L., Greene, M. J., & Lobczowski, N. G. (2021). A Systematic Review of Research on 
Personalized Learning: Personalized by Whom, to What, How, and for What Purpose(s)? 
Educational Psychology Review, 33(4), 1675-1715. doi:10.1007/s10648-021-09615-8 

Biggs, J. (1996). Enhancing teaching through constructive alignment. Higher Education, 32(3), 347-
364. doi:10.1007/BF00138871 

Biggs, J. B., & Collis, K. F. (2014). Evaluating the quality of learning: The SOLO taxonomy (Structure 
of the Observed Learning Outcome): Academic Press. 

Bloom, B. S. (1973). Recent developments in mastery learning. Educational Psychologist, 10(2), 53-
57. doi:10.1080/00461527309529091 

Bohm, N. L., Klaassen, R. G., van Bueren, E., & den Brok, P. (2024). How do students deal with the 
uncertainty of sustainability challenges? Metacognitive learning in a transdisciplinary 
course. Frontiers in Education, 9. doi:10.3389/feduc.2024.1362075 

Bruner, J. (1996). The culture of education: Harvard University Press. 
Burbules, N. (1993). Dialogue in teaching: Theory and practice. New York, NY: Teachers College 

Press. 
Carless, D. (2019). Feedback loops and the longer-term: towards feedback spirals. Assessment & 

Evaluation in Higher Education, 44(5), 705-714. doi:10.1080/02602938.2018.1531108 
Carless, D. (2022). From teacher transmission of information to student feedback literacy: Activating 

the learner role in feedback processes. Active Learning in Higher Education, 23(2), 143-153.  
CAST. (2024). Universal Design for Learning Guidelines version 3.0 Retrieved from Retrieved from 

https://udlguidelines.cast.org/more/about-guidelines-3-0/ 
Cavalcanti, A. P., Barbosa, A., Carvalho, R., Freitas, F., Tsai, Y.-S., Gašević, D., & Mello, R. F. (2021). 

Automatic feedback in online learning environments: A systematic literature review. 
Computers and Education: Artificial Intelligence, 2, 100027. 
doi:https://doi.org/10.1016/j.caeai.2021.100027 

Chaffey, L., de Leeuw, E. J., & Finnigan, G. (2012). Facilitating Students' Reflective Practice in a 
Medical Course: Literature Review. Education for Health, 25(3), 198-203. doi:10.4103/1357-
6283.109787 

Chickering, A. W., & Ehrmann, S. C. (1996). Implementing the seven principles: Technology as lever. 
AAHE bulletin, 49, 3-6.  

Chickering, A. W., & Gamson, Z. F. (1987). Seven principles for good practice in undergraduate 
education. AAHE bulletin, 3, 7.  

http://www.jstor.org/stable/41953688
https://udlguidelines.cast.org/more/about-guidelines-3-0/
https://doi.org/10.1016/j.caeai.2021.100027


 

 

Coulson, D., & Harvey, M. (2013). Scaffolding student reflection for experience-based learning: a 
framework. Teaching in Higher Education, 18(4), 401-413. 
doi:10.1080/13562517.2012.752726 

D'Eon, M. (2005). A blueprint for interprofessional learning. Journal of Interprofessional Care, 
19(sup1), 49-59. doi:10.1080/13561820512331350227 

Dewey, J. (1966). Democracy and education (1916). Jo Ann Boydston (ed.). The Middle Works of 
John Dewey, 9, 1899-1924.  

Donker, A. S., De Boer, H., Kostons, D., Van Ewijk, C. D., & van der Werf, M. P. (2014). Effectiveness 
of learning strategy instruction on academic performance: A meta-analysis. Educational 
Research Review, 11, 1-26.  

Garrison, D. R., & Akyol, Z. (2015). Toward the development of a metacognition construct for 
communities of inquiry. The internet and higher education, 24, 66-71. 
doi:https://doi.org/10.1016/j.iheduc.2014.10.001 

Garrison, D. R., Anderson, T., & Archer, W. (1999). Critical inquiry in a text-based environment: 
Computer conferencing in higher education. The internet and higher education, 2(2-3), 87-
105.  

Garrison, D. R., & Kanuka, H. (2004). Blended learning: Uncovering its transformative potential in 
higher education. The internet and higher education, 7(2), 95-105.  

Gunderson, J. E. C., MacDonald, L. J., & Gunderson, W. A. (2021). Integrating Rubric-Based 
Metacognitive Reflection to Improve Scientific Research Presentations. Journal of Chemical 
Education, 98(7), 2272-2278. doi:10.1021/acs.jchemed.0c01470 

Gutierrez, A. P., Schraw, G., Kuch, F., & Richmond, A. S. (2016). A two-process model of 
metacognitive monitoring: Evidence for general accuracy and error factors. Learning and 
Instruction, 44, 1-10.  

Hacker, D. J., Bol, L., & Bahbahani, K. (2008). Explaining calibration accuracy in classroom 
contexts: the effects of incentives, reflection, and explanatory style. Metacognition and 
Learning, 3(2), 101-121. doi:10.1007/s11409-008-9021-5 

Hajhosseiny, M. (2012). The Effect of Dialogic Teaching on Students’ Critical Thinking Disposition. 
Procedia - Social and Behavioral Sciences, 69, 1358-1368. 
doi:https://doi.org/10.1016/j.sbspro.2012.12.073 

Halupa, C. M. (2015). Pedagogy, Andragogy, and Heutagogy. In C. Halupa (Ed.), Transformative 
Curriculum Design in Health Sciences Education (pp. 143-158). Hershey, PA, USA: IGI 
Global. 

Hannafin, M. J., Hill, J. R., Land, S. M., & Lee, E. (2014). Student-centered, open learning 
environments: Research, theory, and practice. In Handbook of research on educational 
communications and technology (pp. 641-651): Springer. 

Hannafin, M. J., & Land, S. M. (1997). The foundations and assumptions of technology-enhanced 
student-centered learning environments. Instructional science, 25(3), 167-202.  

Hardie, P., Donnelly, P., Greene, E., McHugh, A., Coveney, K., Murray, B., & Brereton, S. (2021). 
The application of reusable learning objects (RLOs) in preparation for a simulation laboratory 
in medication management: An evaluative study. Teaching and Learning in Nursing, 16(4), 
301-308. doi:https://doi.org/10.1016/j.teln.2021.05.002 

Hattan, C., Alexander, P. A., & Lupo, S. M. Leveraging What Students Know to Make Sense of 
Texts: What the Research Says About Prior Knowledge Activation. Review of Educational 
Research, 0(0), 00346543221148478. doi:10.3102/00346543221148478 

Heilporn, G., Lakhal, S., & Bélisle, M. (2021). An examination of teachers’ strategies to foster student 
engagement in blended learning in higher education. International Journal of Educational 
Technology in Higher Education, 18(1), 25. doi:10.1186/s41239-021-00260-3 

Herrington, J. (2005). Authentic learning environments in higher education: IGI Global. 
Huang, H.-M. (2002). Toward constructivism for adult learners in online learning environments. 

British Journal of Educational Technology, 33(1), 27-37. doi:https://doi.org/10.1111/1467-
8535.00236 

Jaques, D., & Salmon, G. (2006). Learning in groups: a handbook for face-to-face and online 
environments. 

https://doi.org/10.1016/j.iheduc.2014.10.001
https://doi.org/10.1016/j.sbspro.2012.12.073
https://doi.org/10.1016/j.teln.2021.05.002
https://doi.org/10.1111/1467-8535.00236
https://doi.org/10.1111/1467-8535.00236


 

 

Kavousi, S., Miller, P. A., & Alexander, P. A. (2020). The role of metacognition in the first-year design 
lab. Educational Technology Research and Development, 68(6), 3471-3494. 
doi:10.1007/s11423-020-09848-4 

Kirschner, P., Strijbos, J.-W., Kreijns, K., & Beers, P. J. (2004). Designing electronic collaborative 
learning environments. Educational Technology Research and Development, 52(3), 47. 
doi:10.1007/BF02504675 

Kistner, S., Rakoczy, K., Otto, B., Dignath-van Ewijk, C., Büttner, G., & Klieme, E. (2010). Promotion 
of self-regulated learning in classrooms: investigating frequency, quality, and consequences 
for student performance. Metacognition and Learning, 5(2), 157-171. doi:10.1007/s11409-
010-9055-3 

Knowles, M. S., Holton III, E. F., & Swanson, R. A. (2014). The adult learner: The definitive classic in 
adult education and human resource development: Routledge. 

Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory Into Practice, 41(4), 
212-218.  

Kruger, J., & Dunning, D. (1999). Unskilled and unaware of it: How difficulties in recognizing one's 
own incompetence lead to inflated self-assessments. Journal of personality and social 
psychology, 77(6), 1121-1134. doi:10.1037/0022-3514.77.6.1121 

Ku, K. Y. L., & Ho, I. T. (2010). Metacognitive strategies that enhance critical thinking. Metacognition 
and Learning, 5(3), 251-267. doi:10.1007/s11409-010-9060-6 

Land, S. M. (2000). Cognitive requirements for learning with open-ended learning environments. 
Educational Technology Research and Development, 48(3), 61-78. 
doi:10.1007/BF02319858 

Lee, E., & Hannafin, M. J. (2016). A design framework for enhancing engagement in student-
centered learning: own it, learn it, and share it. Educational Technology Research and 
Development, 64(4), 707-734. doi:10.1007/s11423-015-9422-5 

McCarthy, K. S., & McNamara, D. S. (2021). The Multidimensional Knowledge in Text 
Comprehension framework. Educational Psychologist, 56(3), 196-214. 
doi:10.1080/00461520.2021.1872379 

McGee, P., & Reis, A. (2012). Blended Course Design: A Synthesis of Best Practices. 2012, 16(4). 
doi:10.24059/olj.v16i4.239 

McGuire, S. Y. M. S. (2015). Teach students how to learn : strategies you can incorporate into any 
course to improve student metacognition, study skills, and motivation. 

Medina, M. S., Castleberry, A. N., & Persky, A. M. (2017). Strategies for Improving Learner 
Metacognition in Health Professional Education. American Journal of Pharmaceutical 
Education, 81(4), 78. doi:10.5688/ajpe81478 

Muijs, D., & Bokhove, C. (2020). Metacognition and Self-Regulation: Evidence Review. Education 
Endowment Foundation.  

Neuenhaus, N., Artelt, C., Lingel, K., & Schneider, W. (2011). Fifth graders metacognitive 
knowledge: general or domain-specific? European Journal of Psychology of Education, 
26(2), 163-178. Retrieved from http://www.jstor.org/stable/23883603 

Nicol, D. J., & Macfarlane‐Dick, D. (2006). Formative assessment and self‐regulated learning: A 
model and seven principles of good feedback practice. Studies in Higher Education, 31(2), 
199-218.  

Novak, J. D. (1980). Learning Theory Applied to the Biology Classroom. The American Biology 
Teacher, 42(5), 280-285. doi:10.2307/4446939 

Nückles, M., Roelle, J., Glogger-Frey, I., Waldeyer, J., & Renkl, A. (2020). The Self-Regulation-View 
in Writing-to-Learn: Using Journal Writing to Optimize Cognitive Load in Self-Regulated 
Learning. Educational Psychology Review, 32(4), 1089-1126. doi:10.1007/s10648-020-
09541-1 

Oakley, B., Felder, R. M., Brent, R., & Elhajj, I. (2004). Turning student groups into effective teams. 
Journal of student centered learning, 2(1), 9-34.  

Odigwe, C., & Davidson, S. (2005). Mnemonics. BMJ, 331(Suppl S3), 0509325. 
doi:10.1136/sbmj.0509325 

http://www.jstor.org/stable/23883603


 

 

Oliver, R., & Herrington, J. (2003). Exploring Technology-Mediated Learning from a Pedagogical 
Perspective. Interactive Learning Environments, 11(2), 111-126. 
doi:10.1076/ilee.11.2.111.14136 

Overton, T., & Potter, N. (2008). Solving open-ended problems, and the influence of cognitive 
factors on student success. Chemistry Education Research and Practice, 9(1), 65-69.  

Papert, S. (1993). The children's machine. TECHNOLOGY REVIEW-MANCHESTER NH-, 96, 28-28.  
Pate, A., Lafitte, E. M., Ramachandran, S., & Caldwell, D. J. (2019). The use of exam wrappers to 

promote metacognition. Currents in Pharmacy Teaching and Learning, 11(5), 492-498. 
doi:https://doi.org/10.1016/j.cptl.2019.02.008 

Piaget, J. (1973). To Understand is to Invent: The Future of Education: Penguin Books. 
Poorman, S. G., & Mastorovich, M. L. (2008). Using Metacognitive Strategies to Help Students 

Learn in Pretest and Posttest Review. Nurse Educator, 33(4), 176-180. 
doi:10.1097/01.NNE.0000312199.81815.f4 

Quintana, C., Zhang, M., & Krajcik, J. (2005). A Framework for Supporting Metacognitive Aspects 
of Online Inquiry Through Software-Based Scaffolding. Educational Psychologist, 40(4), 
235-244. doi:10.1207/s15326985ep4004_5 

Rhem, J. (2013). Using reflection and metacognition to improve student learning: Across the 
disciplines, across the academy: Stylus Publishing, LLC. 

Saleh, N., & Large, A. (2011). Collaborative information behaviour in undergraduate group projects: 
A study of engineering students. Proceedings of the American Society for Information 
Science and Technology, 48(1), 1-10. doi:https://doi.org/10.1002/meet.2011.14504801035 

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting Self-Regulation in Science Education: 
Metacognition as Part of a Broader Perspective on Learning. Research in Science 
Education, 36(1), 111-139. doi:10.1007/s11165-005-3917-8 

Schraw, G., & Moshman, D. (1995). Metacognitive theories. Educational Psychology Review, 7(4), 
351-371. doi:10.1007/BF02212307 

Sharma, P., & Hannafin, M. J. (2007). Scaffolding in technology-enhanced learning environments. 
Interactive Learning Environments, 15(1), 27-46. doi:10.1080/10494820600996972 

Stanton, J. D., Sebesta, A. J., & Dunlosky, J. (2021). Fostering Metacognition to Support Student 
Learning and Performance. CBE—Life Sciences Education, 20(2), fe3. doi:10.1187/cbe.20-
12-0289 

Sweller, J. (1988). Cognitive Load During Problem Solving: Effects on Learning. Cognitive Science, 
12(2), 257-285. doi:https://doi.org/10.1207/s15516709cog1202_4 

Tanner, K. D. (2012). Promoting student metacognition. CBE—Life Sciences Education, 11(2), 113-
120.  

Tarchi, C. (2015). Fostering reading comprehension of expository texts through the activation of 
readers’ prior knowledge and inference-making skills. International Journal of Educational 
Research, 72, 80-88. doi:https://doi.org/10.1016/j.ijer.2015.04.013 

Tian, Z., Zhang, K., Zhang, T., Dai, X., & Lin, J. (2020). Application of Ausubel cognitive assimilation 
theory in teaching/learning medical biochemistry and molecular biology. Biochemistry and 
Molecular Biology Education, 48(3), 202-219. doi:https://doi.org/10.1002/bmb.21327 

Vaughan, N. D., Cleveland-Innes, M., & Garrison, D. R. (2013). Teaching in blended learning 
environments: Creating and sustaining communities of inquiry: Athabasca University Press. 

Veenman, M. V. J., Van Hout-Wolters, B. H. A. M., & Afflerbach, P. (2006). Metacognition and 
learning: conceptual and methodological considerations. Metacognition and Learning, 1(1), 
3-14. doi:10.1007/s11409-006-6893-0 

Vygotsky, L. S. (1978). Mind in society: Development of higher psychological processes. 
Cambridge: Harvard university press. 

Yuan, X. (2022). Evidence of the Spacing Effect and Influences on Perceptions of Learning and 
Science Curricula. Cureus, 14(1), e21201. doi:10.7759/cureus.21201 
 

https://doi.org/10.1016/j.cptl.2019.02.008
https://doi.org/10.1002/meet.2011.14504801035
https://doi.org/10.1207/s15516709cog1202_4
https://doi.org/10.1016/j.ijer.2015.04.013
https://doi.org/10.1002/bmb.21327

