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Introduction
Approximate time to complete: 3 minutes
[bookmark: Sessionoverview]This elective self-study is part of your personalised pathway in the Early Career Teacher (ECT) programme and focuses on continuing to enhance your approach to building increasingly complex mental models.
It builds on the related core self-study by offering a range of examples and strategies to help you build increasingly complex mental models. It also highlights the ‘active ingredients’ - the key elements that make a strategy effective – so that, regardless of your subject or phase, you can understand how they work and how to enact them in your own setting. 
The elective self-study will be structured into three distinct sections, as outlined in the graphic below. Each section focuses on a different aspect of building increasingly complex mental models. This structure allows you to explore the theory, see its application through practical examples, and understand how these interconnected elements work together to support effective classroom pedagogy.
[image: This graphic depicts how the elective self-study will be structured into three distinct sections.  'Three connected circular stages with arrows showing progression. The stages are: 1. How the mind builds mental models, 2. Strategies to develop complex mental models, 3. Developing pupils' critical thinking skills.']
Applying your learning
To support you in your continued development, you will be prompted to apply the content of this this self-study to a scenario that you might encounter in your school relating to enhancing the literacy skills of all pupils. At the end of the self-study, you will have an opportunity to reflect on what you have read and consider how you could apply this to the scenario.  
	EYFS
	Primary
	Secondary
	Specialist - SEND setting
	Specialist - Alternative provision



Schools should delete any scenarios that are not relevant to their context. 
[bookmark: eyfsscenario][bookmark: eyfsscenariostart]

EYFS scenario
	Mrs Willan is teaching her reception class about the concept of patterns and sequences in everyday life, using stories, rhythm games and hands on activities with coloured blocks. She wants to ensure that the children can develop complex mental models through rich play experiences, storytelling, and guided exploration.
Some children seem to grasp the concepts quickly, recognising patterns in beads or predicting the next step in a story sequence. However, others struggle—when asked to continue a pattern, they either guess randomly or repeat elements incorrectly.
Mrs Willan considers whether she should slow down and revisit the concepts in simpler ways or should she push forward, trusting that repeated exposure will help all children eventually develop their understanding. 
Mrs Willan worries that if she over-explains, she might stifle curiosity and independent thinking. However, if she steps back too much, some children may not develop a strong foundational understanding.
As you read the content of the elective self-study, consider how Mrs Willan can ensure that her pupils are building increasingly complex mental models.





[bookmark: primaryscenariostart]Primary scenario
	Mr. Johnson, a Year 4 teacher is planning for a new PE unit of work with his class. He wants his pupils to develop a deep, connected understanding of gymnastics—going beyond simply copying movements to truly grasping the principles of balance, control, and sequencing. He is determined to build upon the knowledge that the pupils already have and increase the complexity of their mental model.
At the start of the unit, he revisits fundamental shapes and movements but develops this further by encouraging the pupils to think critically about their body’s movements. Through questioning and discussion, he guides them to recognise patterns—how a strong core helps in both a forward roll and stable balance, or how momentum affects both jumping and landing. As the weeks progress, he wants to layer in greater complexity, linking skills together and challenging pupils to create their own gymnastics sequences. However, whilst some pupils have thrived, eagerly discussing their ideas and adjusting their movements with growing awareness. Others have struggled to bridge the gap between knowing and doing. They could explain how to perform a smooth transition between moves but found it difficult to execute.
As you read the content of the elective self-study, consider how Mr Johnson could adapt his approach to ensure that all pupils have a strong enough mental model to bridge the gap between knowing and doing.





[bookmark: secondaryscenariostart]Secondary scenario
	Mr Close, a Year 12 English Literature teacher, has just introduced his pupils to ‘A Tale of Two Cities’ by Charles Dickens. He knows that for pupils to fully appreciate the novel’s themes, character motivations, and narrative structure, they need a deep and evolving understanding of its historical context—particularly the socio-political tensions in 18th-century London and revolutionary France.
He also recognises that pupils often struggle with retaining historical background knowledge and applying it critically when analysing literature. With lesson time stretched he wants to make use of homework to effectively reinforce and revisit prior knowledge about 18th century Europe; build an increasingly complex mental model that connects historical events, social structures and literary themes and encourage critical thinking about how Dickens represents history in fiction. 
As you read the content of the elective self-study, consider how Mr Close can ensure that all pupils develop a complex mental model about the historical context in relation to the novel.





[bookmark: SENDscenariostart]Specialist - SEND setting scenario
	Mrs Willan, a teacher in a specialist SEND setting, is teaching her Reception class about the concept of patterns and sequences in everyday life. She uses a multi-sensory approach, incorporating stories, rhythm games, visual aids, and hands-on activities with coloured blocks. Her aim is to help all children build complex mental models through rich play experiences, storytelling, and guided exploration. 
Within her diverse classroom, some children begin to grasp the concept quickly. They recognise patterns in beads or confidently predict the next event in a familiar story sequence. However, others—some of whom have communication and interaction needs or difficulties with working memory—struggle. When asked to continue a pattern, they may guess randomly, misremember previous elements, or find it difficult to focus on the sequencing task.
Mrs Willan reflects on her next steps. Should she revisit the concepts using simplified, smaller steps with added visual structure or tactile prompts? Should she introduce alternative communication methods such as visual timetables, gesture-based cues, or augmentative tools to support understanding? Or should she continue with the current pace, trusting that repeated, consistent exposure in a low-pressure environment will foster gradual understanding for all?
She is also mindful of maintaining a balance: ensuring that her scaffolded support does not limit curiosity or independent discovery, especially for pupils who benefit from more open-ended learning. Yet, she recognises that too little support might leave some children without the foundational skills they need to engage with more complex ideas later.
As you read the content of the elective self-study, consider how Mrs Willan can ensure that her pupils are building increasingly complex mental models.





[bookmark: APscenariostart]Specialist - Alternative provision scenario
	Mr Johnson, a Key Stage 2 teacher in an alternative provision setting, is planning a new PE unit focused on gymnastics. He wants his pupils to develop more than just physical skills—his goal is for them to build a deep, connected understanding of concepts like balance, control, and sequencing. He recognises that for many of his pupils, consistency, trust, and relevance are just as important as curriculum content, so he aims to build on their prior experiences and strengths, wherever they may come from.
From the outset, Mr Johnson revisits fundamental shapes and movements. But rather than simply demonstrating and expecting imitation, he uses clear routines, individual encouragement, and reflective discussion to help pupils connect with how their bodies move. He asks questions to guide them: “What helped you stay balanced just then?” or “Where do you feel your muscles working when you hold that position?” This encourages metacognition and physical awareness in a supportive environment.
Some pupils respond enthusiastically, finding pride in mastering new movements and confidence in expressing their ideas about how to improve. For others—many of whom experience difficulties with coordination, self-regulation, or have gaps in prior learning—translating understanding into action is more difficult. They may be able to explain how a transition between two positions should feel, but struggle with body control, rhythm, or the confidence to perform in front of others.
Mr Johnson considers how best to support all his learners. Should he slow down and build in more scaffolding and repetition, perhaps offering more one-to-one coaching or peer modelling? Should he adapt the physical environment to reduce anxiety—smaller groups, quieter spaces, or video modelling? Or should he maintain a steady pace, trusting that with consistent, trauma-informed practice and positive reinforcement, progress will emerge over time?
As you read the content of the elective self-study, consider how Mr Johnson could adapt his approach to ensure that all pupils have a strong enough mental model to bridge the gap between knowing and doing.
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[bookmark: section1]How the mind builds mental models
Approximate time to complete: 6 minutes
A reminder of what the evidence says
When the mind is presented with new information, it searches the long-term memory for any prior knowledge that will support the understanding and processing of the concept. If the mind finds some useful knowledge to support the working memory, then the newly acquired knowledge is added to an ever-growing web of information around this topic. These interconnected webs or ‘mental models’, are sometimes referred to as ‘schema’ (or the plural, ‘schemata’). 
[Schools may wish to add a talking head style video clip lasting 2-3 minutes here to illustrate the importance of mastering foundational concepts. This might be a school leader or a subject leader].
When a pupil understands what is being taught to them quickly, feels confident in giving answers, and experiences success, this will likely lead to an increase in confidence, motivation and enjoyment in the learning. It is therefore important to think carefully about the key knowledge and foundational concepts that you want pupils to master before moving on, ensuring that pupils have secure prior knowledge to which they can link their learning.
What this looks like in practice
When planning and delivering lessons, the idea of mental models or schema plays a central role in how pupils absorb and build on new information. In practice this involves firstly identifying the key foundational knowledge that pupils need to understand before progressing. This ensures that pupils have the necessary mental scaffolding to link new information to their existing knowledge. For example, in a lesson on fractions, before introducing more complex fraction problems, the teacher ensures that pupils understand what fractions represent, how to simplify fractions, and the concept of equivalence. This allows them to link new concepts like multiplying fractions to their prior understanding.
When new concepts are introduced, the teacher will explicitly connect the lesson content to pupils’ prior knowledge. This can be done through questioning, retrieval practice, and referencing prior lessons to help students activate relevant parts of their mental models. For example, in a lesson on Shakespeare’s "Macbeth", the teacher might begin by revisiting key themes from earlier plays they’ve studied, such as ambition or power. By reminding pupils of these existing ideas, the teacher helps them build connections to the new material.
Crucially lesson planning should ensure that complex concepts are not introduced until foundational knowledge has been thoroughly understood. For example, in a geography unit on climate change, teachers must first ensure that pupils understand basic weather patterns, climate zones, and the carbon cycle. Once these concepts are secure, the teacher can introduce the more complex idea of human impact on climate.
To reinforce and solidify mental models, teachers should frequently provide opportunities for retrieval practice—asking students to recall previous lessons and concepts. This might involve starting the lesson with a quick review or quiz.
When pupils experience success by linking new information to prior knowledge, they feel more confident in their learning. This positive feedback loop increases motivation and encourages a deeper engagement with the material. For example, in history after pupils understand key events from the American Revolution, they feel more confident when discussing the French Revolution because they can apply the same historical knowledge and frameworks.
Identifying the ‘active ingredients’
These ‘active ingredients’ can be thought of the as the behaviours or actions of the teacher that effectively put the theory into practice. While the ingredients themselves remain consistent and should appear broadly similar across different phases, the way they are enacted can be adapted to suit varying needs.
· Identify key foundational knowledge and build new knowledge from that point. 
· Explicitly connect new learning to prior knowledge through strategies such as questioning and referencing prior lessons to activate relevant parts of a mental model.
· Provide frequent opportunities for retrieval practice such as a low stakes quiz at the start of a lesson.
As you’ll remember, the active ingredients stay the same — it’s the delivery that shifts. Teachers may adapt how these are put into action to respond to different phases or pupil needs, but the core ingredients remain constant
Examples
	Schools should add exemplification relevant to their context to demonstrate how the mind builds mental models making explicit links to the active ingredients and highlighting how these make it effective. 
Examples could include: 
Video exemplification, modelling, a transcript, lesson observations, artefacts or classroom resources. 
Video exemplification should last no longer than 2-3 minutes.



Return to content page


[bookmark: section2]Strategies to develop complex mental models
Approximate time to complete: 7 minutes
A reminder of what the evidence says
Developing complex mental models is crucial for deepening pupils’ understanding. Two key strategies to support this are building on prior knowledge and spaced practice.
1. Building on Prior Knowledge
Linking new learning to what pupils already know helps avoid cognitive overload and ensures a strong foundation. However, pupils often have knowledge gaps or misconceptions, meaning their existing mental models may be fragmented or inaccurate. Teachers, as experts, have well-structured mental models, while pupils, as novices, need explicit teaching to develop theirs. Identifying misconceptions and gaps allows teachers to provide targeted instruction, ensuring learning builds in an organised and meaningful way.
2. Spaced Practice
Spaced practice ensures foundational knowledge is secure before moving on to more complex concepts. While experts can quickly integrate new information, novices require repeated exposure and practice for effective learning. Spaced practice involves breaking learning into multiple short sessions over time, rather than cramming. This strengthens both storage and retrieval of knowledge, making it easier to recall and apply in different contexts. Research (Pashler et al., 2007) shows that pupils retain more information when they revisit content multiple times. By incorporating spaced practice into curriculum planning, teachers help pupils develop long-term understanding and problem-solving skills.
By using these strategies, teachers can support recall, deepen understanding, and help pupils build well-structured mental models for lifelong learning.
What this looks like in practice 
To effectively develop complex mental models, teachers need to apply building on prior knowledge and spaced practice in practical ways. The use of diagnostic assessment, concept linking and guided discussion can help pupils to draw to mind previously learnt concepts. For example, in a Year 8 history lesson on the Industrial Revolution the teacher could start the topic by asking pupils to write down everything they know about factories and inventions from previous lessons on the Victorians. 
Furthermore, the use of worked examples, modelling and scaffolding can also support pupils to build on prior knowledge. Worked examples require step by step examples to show how an expert would approach a problem, then gradually release responsibility through guided practice. 
Spaced practice requires consideration both in terms of curriculum planning, lesson delivery and can also be developed through homework and assessments. Having a spiral curriculum design means that lessons can be structured so that key concepts resurface at intervals, rather than being taught once and then forgotten. Interleaving topics requires mixing different but related topics such as fractions and percentages in maths, which helps to strengthen connections between concepts. Utilising retrieval practice throughout the term can help to revisit prior learning and regularly reinforce prior learning. Similarly, using mini recaps or exit tickets can encourage pupils to recall key learning, not just from the lesson but also form the week or topic. By designing homework and assessments that require pupils to recall information from earlier lessons, not just the most recent content, they are also given the opportunity to revisit previous learning and strengthen those mental models. 
By embedding these strategies, teachers can reinforce learning, prevent misconceptions, and help pupils retain and apply knowledge effectively.
Identifying the ‘active ingredients’ 
The following examples demonstrate practical approaches to develop complex mental models. Choose the most relevant phase or setting and reflect on how the ‘active ingredients’ are applied across different subjects and phases. As you review the relevant example, focus on these ‘active ingredients,’ which include
· Diagnostic assessment - start a new topic with a quick quiz, mind map, or discussion to identify pupils’ existing knowledge and misconceptions.
· Concept linking - Use graphic organisers to help pupils visually connect new ideas with prior knowledge.
· Guided discussion - encourage pupils to explain their reasoning when answering questions to expose misconceptions and correct them in real time.
· Worked examples & modelling - use step-by-step examples to show how experts approach problems, then gradually release responsibility to pupils through guided practice.
· Scaffolding & chunking - break complex topics into smaller, manageable parts, ensuring foundational understanding before moving on.
· Retrieval practice - use low-stakes quizzes throughout the term, revisiting past topics regularly to reinforce learning.
· Cumulative homework & assessments - design tasks that require pupils to recall information from earlier lessons, not just the most recent content.
· Interleaving topics - mix different but related topics (e.g., fractions and percentages in maths) to strengthen connections between concepts.
· Exit tickets & mini-recaps - at the end of lessons, ask pupils to recall key learning points from previous weeks, not just the day’s lesson.
As you’ll remember, the active ingredients stay the same — it’s the delivery that shifts. Teachers may adapt how these are put into action to respond to different phases or pupil needs, but the core ingredients remain constant.
Examples
	[bookmark: Section2EYFS][bookmark: Section2Primary]Schools should add exemplification relevant to their context to demonstrate strategies to build mental models, making explicit links to the active ingredients and highlighting how these make it effective. 
Examples could include: 
Video exemplification, modelling, a transcript, lesson observations, artefacts or classroom resources. 
Video exemplification should last no longer than 2-3 minutes.



Return to content page













[bookmark: section3]Developing pupils’ critical thinking skills
Approximate time to complete: 6 minutes
A reminder of what the evidence says
Secure knowledge of a subject is essential for critical thinking. Without a strong understanding of the material, it is ineffective to focus solely on critical thinking skills (Facione, 1990; Willingham, 2002). There is debate about whether critical thinking is specific to each subject or a broader skill set applicable across disciplines (Heard et al., 2020). Willingham (2019) argues that teaching critical thinking within subject areas helps students apply these skills more widely. He also stresses the importance of teaching critical thinking from an early age to prepare pupils for a world with increasing AI and technological influence.
Willingham suggests that teachers should prioritise specific critical thinking skills due to limited time in education. The focus should be tailored to the context, subject, and individual needs. He presents a four-step plan for teaching critical thinking:
1. Identify the critical thinking skills specific to the subject.
2. Determine the essential subject matter knowledge for the desired thinking.
3. Sequence learning to develop thinking skills, building on prior knowledge.
4. Provide opportunities within the curriculum for revisiting these skills (Willingham, 2019).
This approach ensures that critical thinking is effectively taught and integrated into pupils' learning experiences.
What this looks in in practice 
In practice, teaching critical thinking requires clear, subject-specific goals, sequenced lessons that build on prior knowledge, and consistent opportunities for revisiting and refining thinking skills. Teachers should continuously encourage students to apply critical thinking in diverse contexts, reinforcing these skills over time, which prepares them to engage thoughtfully with both the content and the world around them.
As Willingham (2019) identifies critical thinking skills specific to a subject must be firstly planned for in advance so that they can be explicitly addressed. For example, in a history lesson on the French Revolution, a teacher may focus on critical thinking skills such as analysis of sources for bias, evaluating causality, and drawing conclusions from historical evidence. The teacher may ask: "What factors contributed to the French Revolution? Can we identify cause and effect?"
Secondly the teacher must determine the essential subject matter knowledge for critical thinking, for example in an English literature class, pupils need to know the plot, themes, and character development in a novel to critically analyse it. For instance, before discussing Shakespeare’s "Macbeth", the teacher ensures pupils are familiar with the play’s plot, characters, and context to engage in critical analysis of themes like ambition and guilt.
Thirdly, by thinking carefully about the sequence of learning teachers can ensure that they develop thinking skills through building upon prior knowledge. For example, in an Art lesson, the teacher could begin by teaching basic techniques (e.g., colour mixing) and gradually progress to more complex concepts like composition and artistic expression. As pupils master these elements, they will be able to critically analyse and create artwork, considering both technical skills and creative intent.
Finally, by providing opportunities to revisit skills pupils can think about the content in different ways in different contexts. 
Metacognition is also a fundamental part of developing critical thinking. If teachers narrate their thought processes when modelling as well as asking questions that encourage reflection pupils will begin to think more deeply. 
Identifying the ‘active ingredients’
These are the ‘active ingredients' that underpin effective teaching and development of pupils’ critical thinking. They include: 
· Explicitly teach critical thinking skills relevant to the specific subject discipline. 
· Using question stems like "How do you know?", "What evidence supports this?", and "What are alternative perspectives?" to encourage deep thinking.
· Using explicit instruction and scaffolding of complex concepts to build strong subject content knowledge so pupils can think critically about the subject matter.
· Using real world applications to encourage debate and to help pupils engage with different viewpoints.
· Promoting and developing pupils’ metacognition through the narration of thought process and by asking reflective questions such as ‘what assumptions am I making?’ or ‘what would I do differently next time?’
· Providing opportunities for structured debate and discussion where pupils are required to justify their viewpoints. This could include Lauren Resnick’s Accountable Talk model (2015) or an ABC framework (agree, build, challenge). 
These ‘active ingredients’ are the key elements that bring the theory to life in the classroom. While the core principles stay the same across different age groups or subjects, how they are applied can and should be adapted to meet the specific needs of pupils, contexts, and phases of education.

Examples
	[bookmark: Section1EYFS][bookmark: Section3EYFS]Schools should add exemplification relevant to their context to demonstrate strategies to develop pupil’s critical thinking skills, making explicit links to the active ingredients and highlighting how these make it effective. 
Examples could include: 
Video exemplification, modelling, a transcript, lesson observations, artefacts or classroom resources. 
Video exemplification should last no longer than 2-3 minutes.



Return to content page


[bookmark: activitycasestudy]Activity: case study 
[bookmark: ScenariosEND]Approximate time to complete: 8 minutes
The case study below will enable you to consolidate your understanding of how to build increasingly complex mental models, consider how the mind builds mental models, strategies to develop complex mental models and developing pupil’s critical thinking skills. 
[image: Document with solid fill]
Case study 
Read the case study then listen to the accompanying podcast discussion, where two presenters discuss Mrs. Singh’s approach and draw on the evidence in the self-study. As you read, consider what these approaches could look like in your own phase. 
You may wish to make notes as you listen to share with your mentor. 
	Mrs. Singh is a reflective teacher who is determined to help her pupils build increasingly complex mental models. She understands that for pupils to grasp advanced concepts, they need a secure foundation of prior knowledge and the ability to make meaningful connections between ideas. Her planning, therefore, focuses on how the mind constructs understanding through interlinked knowledge, structured repetition, and deep thinking.
At the start of every new topic, Mrs. Singh conducts a diagnostic assessment, this might be a quick quiz, mind map, or guided class discussion. These tasks help her identify the key foundational knowledge pupils already possess and any misconceptions that may hinder further understanding. Based on this, she tailors the learning journey, starting from what pupils know and building gradually from there.
Each lesson includes clear and deliberate strategies to explicitly connect new learning to prior knowledge. Mrs. Singh often uses questioning, such as "Who remembers what we learned last week that links to this?" or "How does this idea build on what we learned before?" She also uses graphic organisers and concept maps to help pupils visualise the connections between old and new knowledge, which strengthens their mental frameworks.
To reinforce learning and aid long-term memory, Mrs. Singh integrates retrieval practice consistently. Low-stakes quizzes open many of her lessons and exit tickets at the end ask pupils to recall not just the day’s content, but key ideas from previous weeks. She also uses cumulative homework and assessments that revisit earlier topics and employs interleaving, mixing related content (such as persuasive writing and rhetorical devices) to help pupils understand the interplay between concepts.
Complex topics are broken down into smaller, scaffolded steps. Mrs. Singh uses worked examples and modelling to demonstrate expert thinking, before gradually releasing responsibility to pupils through guided and then independent practice. Throughout this process, guided discussions are used not only to check understanding but to encourage reasoning. Pupils are prompted to explain their thinking, which often brings misconceptions to the surface, allowing for immediate correction.
Understanding that strong subject knowledge is a prerequisite for higher-order thinking, Mrs. Singh also explicitly teaches critical thinking skills. She incorporates subject-relevant question stems such as "What evidence supports this idea?" and "Are there alternative viewpoints?" to develop analytical thinking. Real-world scenarios are regularly used to stimulate debate, helping pupils appreciate different perspectives and apply their learning in meaningful contexts.
To deepen reflection, she promotes metacognition by modelling her own thinking process aloud, and by asking reflective questions like "What made me choose this approach?" or "What could I try differently next time?" She regularly provides structured opportunities for accountable talk, using frameworks such as Agree, Build, Challenge (ABC) to guide pupils in justifying their reasoning and respectfully challenging one another. Where possible she tries to link the discussion to real world scenarios too.
Through these deliberate strategies, Mrs. Singh creates a learning environment where knowledge is not just remembered but deeply understood, connected, and applied. Her focus on layering knowledge, promoting critical dialogue, and nurturing reflective thinkers ensures pupils develop robust mental models that support long-term success.


[image: Headphones outline]
[bookmark: eyfspodcast]Activity: case study podcast 
Now, listen to the podcast in which the two presenters draw on the evidence in this self-study to explore the case study in further detail. 
As you listen, reflect on how Mrs. Singh uses a range of approaches to build increasingly complex mental models. These include:
· diagnostic assessment
· explicitly connect new learning to prior knowledge
· retrieval practice
· explicit teaching of critical thinking skills
Reflect on how you can adapt these strategies to your own context to anticipate misconceptions. Make a note of your reflections to share with your mentor. 
[image: ECTP Year 1 - S&C - Elective Self Study 3 - Case Study Podcast]
Click to watch: Building increasingly complex mental models

Please note that this podcast has been created using generative AI. Significant attention was given to ensuring that the generated content was appropriately linked to the original materials and aligned with the framework statements. In developing this AI generated resource, we adhered to strict ethical and legal considerations. Please see the ‘use of artificial intelligence’ section for further details. 
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[bookmark: applyingyourlearning][bookmark: Scenarios]Applying your learning: scenarios
Now that you’ve completed the elective self-study, revisit the scenarios you examined before engaging with this content. Reflect on the relevant scenario again, considering the strategies and ‘active ingredients’ from the examples provided. 
Consider how these elements can also support you in building increasingly complex mental models and discuss your thoughts with your mentor to explore how to apply these approaches effectively in your own context.
	EYFS
	Primary
	Secondary
	Specialist - SEND setting
	Specialist - Alternative provision



	Schools should delete any scenarios that are not relevant to their context.




· 

[bookmark: eyfsscenarioend]EYFS scenario
	Mrs Willan is teaching her reception class about the concept of patterns and sequences in everyday life, using stories, rhythm games and hands on activities with coloured blocks. She wants to ensure that the children can develop complex mental models through rich play experiences, storytelling, and guided exploration.
Some children seem to grasp the concepts quickly, recognising patterns in beads or predicting the next step in a story sequence. However, others struggle—when asked to continue a pattern, they either guess randomly or repeat elements incorrectly.
Mrs Willan considers whether she should slow down and revisit the concepts in simpler ways or should she push forward, trusting that repeated exposure will help all children eventually develop their understanding. 
Mrs Willan worries that if she over-explains, she might stifle curiosity and independent thinking. However, if she steps back too much, some children may not develop a strong foundational understanding.
Reflect on the content of the elective self-study as you consider which approaches would be effective in helping Mrs Willan to support her pupils to build increasingly complex mental models.  
Here are some options that can support your reflection:
A. Build on the prior knowledge by relating back to stories the pupils know with predictable patterns or sequences. For example, The Very Hungry Caterpillar. 
B. Refer back to simpler patterns the pupils already know before adding more complex ones, such as ABAB before moving to AAB. 
C. Incorporate movement such as clapping or stepping patterns so they can relate to the sequences more easily and build from there.





[bookmark: Primarycenarioend][bookmark: Primaryscenarioend]Primary scenario
	Mr. Johnson, a Year 4 teacher is planning for a new PE unit of work with his class. He wants his pupils to develop a deep, connected understanding of gymnastics—going beyond simply copying movements to truly grasping the principles of balance, control, and sequencing. He is determined to build upon the knowledge that the pupils already have and increase the complexity of their mental model.
At the start of the unit, he revisits fundamental shapes and movements but develops this further by encouraging the pupils to think critically about their body’s movements. Through questioning and discussion, he guides them to recognise patterns—how a strong core helps in both a forward roll and stable balance, or how momentum affects both jumping and landing. As the weeks progress, he wants to layer in greater complexity, linking skills together and challenging pupils to create their own gymnastics sequences. However, whilst some pupils have thrived, eagerly discussing their ideas and adjusting their movements with growing awareness. Others have struggled to bridge the gap between knowing and doing. They could explain how to perform a smooth transition between moves but found it difficult to execute.
Reflect on the content of the elective self-study as you consider which approaches would be effective in helping Mr Johnson adapt his approach to ensure that all pupils have a strong enough mental model to bridge the gap between knowing and doing. 
Here are some options that can support your reflection:
A. Use explicit modelling and scaffolding made up of slow-motion video demonstrations that can be paused and discussed and allow the pupils to connect their learning. 
B. Build in regular questioning before and after activities to reinforce learning. Asking pupils to describe how the movement felt, what they changed and what they noticed about their body movements and control. 
C. Use guided peer support and pair pupils who are more confident with those that are less to provide opportunities for verbal and physical reinforcement. The constructive feedback can reinforce understanding.






[bookmark: Secondaryscenarioend]Secondary scenario
	Mr Close, a Year 12 English Literature teacher, has just introduced his pupils to ‘A Tale of Two Cities’ by Charles Dickens. He knows that for pupils to fully appreciate the novel’s themes, character motivations, and narrative structure, they need a deep and evolving understanding of its historical context—particularly the socio-political tensions in 18th-century London and revolutionary France.
He also recognises that pupils often struggle with retaining historical background knowledge and applying it critically when analysing literature. With lesson time stretched he wants to make use of homework to effectively reinforce and revisit prior knowledge about 18th century Europe; build an increasingly complex mental model that connects historical events, social structures and literary themes and encourage critical thinking about how Dickens represents history in fiction. 
Reflect on the content of the elective self-study as you consider which approaches would be effective in helping Mr Close ensure that all his pupils develop a complex mental model about the historical context in relation to the novel.
Here are some options that can support your reflection:
A. Build retrieval and spaced practice into the homework tasks by setting short pieces of reading weekly, with sets of multiple-choice questions to go alongside these. Each week the content will cumulate so that pupils are revisiting their learning. 
B. Set pupils the task of making a graphic organiser such as a mind map to document their learning related to key historical context linked to the novel. For example, the experiences of different social classes. Pupils can add to these over time. 
C. Assign the pupils the task of keeping an ongoing ‘context reflection journal’ to regularly compare life in London Vs. Paris and historical fact Vs. Dicken’s interpretation.





[bookmark: SENDscenarioend]Specialist - SEND setting scenario
	Mrs Willan, a teacher in a specialist SEND setting, is teaching her Reception class about the concept of patterns and sequences in everyday life. She uses a multi-sensory approach, incorporating stories, rhythm games, visual aids, and hands-on activities with coloured blocks. Her aim is to help all children build complex mental models through rich play experiences, storytelling, and guided exploration. 
Within her diverse classroom, some children begin to grasp the concept quickly. They recognise patterns in beads or confidently predict the next event in a familiar story sequence. However, others—some of whom have communication and interaction needs or difficulties with working memory—struggle. When asked to continue a pattern, they may guess randomly, misremember previous elements, or find it difficult to focus on the sequencing task.
Mrs Willan reflects on her next steps. Should she revisit the concepts using simplified, smaller steps with added visual structure or tactile prompts? Should she introduce alternative communication methods such as visual timetables, gesture-based cues, or augmentative tools to support understanding? Or should she continue with the current pace, trusting that repeated, consistent exposure in a low-pressure environment will foster gradual understanding for all?
She is also mindful of maintaining a balance: ensuring that her scaffolded support does not limit curiosity or independent discovery, especially for pupils who benefit from more open-ended learning. Yet, she recognises that too little support might leave some children without the foundational skills they need to engage with more complex ideas later
Reflect on the content of the elective self-study as you consider which approaches would be effective in helping Mrs Willan to support her pupils to build increasingly complex mental models.  
Here are some options that can support your reflection:
A. Build on the prior knowledge by relating back to stories the pupils know with predictable patterns or sequences. For example, The Very Hungry Caterpillar. 
B. Refer back to simpler patterns the pupils already know before adding more complex ones, such as ABAB before moving to AAB. 
C. Incorporate movement such as clapping or stepping patterns so they can relate to the sequences more easily and build from there.




[bookmark: apscenarioend]Specialist - Alternative provision scenario
	Mr Johnson, a Key Stage 2 teacher in an alternative provision setting, is planning a new PE unit focused on gymnastics. He wants his pupils to develop more than just physical skills—his goal is for them to build a deep, connected understanding of concepts like balance, control, and sequencing. He recognises that for many of his pupils, consistency, trust, and relevance are just as important as curriculum content, so he aims to build on their prior experiences and strengths, wherever they may come from.
From the outset, Mr Johnson revisits fundamental shapes and movements. But rather than simply demonstrating and expecting imitation, he uses clear routines, individual encouragement, and reflective discussion to help pupils connect with how their bodies move. He asks questions to guide them: “What helped you stay balanced just then?” or “Where do you feel your muscles working when you hold that position?” This encourages metacognition and physical awareness in a supportive environment.
Some pupils respond enthusiastically, finding pride in mastering new movements and confidence in expressing their ideas about how to improve. For others—many of whom experience difficulties with coordination, self-regulation, or have gaps in prior learning—translating understanding into action is more difficult. They may be able to explain how a transition between two positions should feel, but struggle with body control, rhythm, or the confidence to perform in front of others.
Mr Johnson considers how best to support all his learners. Should he slow down and build in more scaffolding and repetition, perhaps offering more one-to-one coaching or peer modelling? Should he adapt the physical environment to reduce anxiety—smaller groups, quieter spaces, or video modelling? Or should he maintain a steady pace, trusting that with consistent, trauma-informed practice and positive reinforcement, progress will emerge over time?
As you read the content of the elective self-study as you consider which approaches would be effective in helping Mr Johnson to adapt his approach to ensure that all pupils have a strong enough mental model to bridge the gap between knowing and doing.
Here are some options that can support your reflection:
A. Use explicit modelling and scaffolding made up of slow-motion video demonstrations that can be paused and discussed and allow the pupils to connect their learning. 
B. Build in regular questioning before and after activities to reinforce learning. Asking pupils to describe how the movement felt, what they changed and what they noticed about their body movements and control. 



	Reflections:
Now think about your own classroom and pupils and how you support the pupils you teach to build increasingly complex mental models. 
Consider how you’ve developed in your practice since your initial teacher training and how you can continue to develop in this area.
Share your reflections with your mentor at your next meeting. 
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[bookmark: Summary]Summary
[bookmark: personalprofessionalreflection]Approximate time to complete: 2 minutes
When designing curriculum, it is important to consider how you can support pupils to build increasingly complex mental models over time. When the mind encounters new information, it searches the long-term memory for relevant prior knowledge to aid understanding. If useful knowledge is found, the new concept is incorporated into an expanding web of interconnected ideas, known as a mental model or schema. When pupils grasp new material quickly, answer confidently, and experience success, their confidence, motivation, and enjoyment in learning increases. Therefore, teachers must carefully sequence learning, ensuring pupils have secure foundational knowledge before progressing. Two key strategies that support the development of complex mental models are building on prior knowledge and spaced practice.
Effective teaching practices aim to support students in building robust mental models by employing various strategies throughout the learning process. These strategies include using worked and partially completed examples, focusing on process-oriented approaches, and incorporating explicit vocabulary instruction, retrieval practice, and balanced exposition with practice activities.
Linking new learning to what pupils already know helps prevent cognitive overload and strengthens their understanding. However, pupils often have knowledge gaps or misconceptions, leading to fragmented or inaccurate schemas. Unlike teachers, who have well-structured mental models, pupils need explicit teaching to develop theirs. Teachers should diagnose misconceptions and knowledge gaps early, allowing them to target instruction effectively and ensure knowledge builds in a structured way.
Spaced practice reinforces foundational knowledge, ensuring pupils can retain and apply it over time. Unlike experts, who integrate new information quickly, novices require repeated exposure and practice to strengthen their memory. This technique involves breaking learning into multiple short sessions instead of cramming, improving long-term retention and retrieval. By incorporating spaced practice into curriculum planning, teachers help pupils develop deep understanding and problem-solving skills.
Critical thinking within a subject area requires a secure understanding of domain-specific knowledge. Teachers must explicitly teach relevant concepts to facilitate critical thinking. This will ensure pupils have enough relevant subject knowledge to draw upon, fostering creativity and proficiency in critical thinking.
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[bookmark: nextsteps]Next steps
The following next steps are suggestions of how early career teachers could implement the learning from this elective self-study and align with the associated Mentor Support materials. Schools may wish to adapt this to meet the needs of their context and their ECTs.  
Observing expert practice
If possible, work with your mentor to arrange an opportunity for you to observe a colleague teaching a lesson that exemplifies building increasingly complex mental models. You may need to meet with the colleague in advance to identify a suitable part of the lesson to observe for no more than 10 minutes. 

As you observe your colleague, consider the following:
· How does the teacher explicitly connect new learning to prior knowledge, referencing prior lessons to activate relevant parts of the mental model?
· How does the teacher use retrieval practice, such as a low stakes quiz at the start of a lesson to check understanding and identify pupil’s existing knowledge?
· How does the teacher interleave topics to strengthen connections between concepts?
· What strategies does the teacher implement to develop critical thinking, such as providing opportunities for structured debate and discussion where pupils have to justify their viewpoints or consider different perspectives?
· What role does metacognition play within the practice? How does the teacher narrate their thought process, particularly when modelling or using worked examples?
You may wish to share your observation notes with your mentor at your next interaction. 
Actions
Identify an upcoming lesson you are going to teach and consider one or more of the following actions that you could implement to build increasingly complex mental models:
· Plan how you will use a range of strategies to link new content to prior knowledge. 
· Plan to use a strategy for developing critical thinking skills, such as a structured discussion in pairs or a class debate.
· Plan to use metacognitive strategies such as a think aloud when modelling so that you narrate your thought processes to the pupils.
Discuss how you will implement this with your mentor, in your next weekly meeting, using the contents of this elective self-study to support your planning including identifying the active ingredients for the action and how these will be enacted in the classroom.
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Related Initial Teacher Training and Early Career Framework statements 
Subject and curriculum
Learn that…
3.6. In order for pupils to think critically, they must have a secure understanding of knowledge within the subject area they are being asked to think critically about.
3.7. In all subject areas, pupils learn new ideas by linking those ideas to existing knowledge, organising this knowledge into increasingly complex mental models (or “schemata”); carefully sequencing teaching to facilitate this process is important.
3.8. Pupils are likely to struggle to transfer what has been learnt in one discipline to a new or unfamiliar context.
Learn how to…
Support pupils to build increasingly complex mental models, by:
3.f. Discussing and analysing with expert colleagues the rationale for curriculum choices, the process for arriving at current curriculum choices and how the school’s curriculum materials inform lesson preparation.
3.g. Balancing exposition, repetition, practice of critical skills and knowledge.
3.h. Revisiting the big ideas of the subject over time and teaching key concepts through a range of examples.
3.i. Drawing explicit links between new content and the core concepts and principles in the subject.
Develop fluency, by:
3.j. Providing tasks that support pupils to learn key ideas securely (for example: quizzing pupils so they develop fluency with times tables).
3.k. Using retrieval and spaced practice to build automatic recall and application of key knowledge.
Help pupils apply knowledge and skills to other contexts, by:
l) Ensuring pupils have relevant domain-specific knowledge, especially when being asked to think critically within a subject. 
m) Interleaving concrete and abstract examples, slowly withdrawing concrete examples and drawing attention to the underlying structure of problems.
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[bookmark: useofAI]

Use of artificial intelligence
This document includes content created using generative artificial intelligence (gen AI). The original materials were developed by the NIoT team, drawing on comprehensive evidence base and decades of teaching and leadership experience. Some scenarios, case studies, and example programme materials were generated with the assistance of AI, guided by thoughtfully crafted human prompts informed by extensive expertise and a deep understanding of the framework content. Additionally, AI-generated content was used to create podcast formats. Every output was rigorously quality assured and edited by an expert in early career teaching to ensure accuracy, relevance, and alignment with the framework. 
Advisory note on the use of generative Artificial Intelligence (AI) in this unit
Throughout this elective unit, generative artificial intelligence (AI) and large language models (LLMs) are referenced as potential tools to support your teaching practice. However, it’s important to note that the evidence base for the effectiveness of specific tools in classroom settings is still emerging, and their impact may vary depending on context and use. 
You might use generative artificial intelligence to help you plan, support teaching assistants, or create clear resources for pupils. It can’t replace your professional judgement, but it can save time and help you create a more effective learning environment. Whenever AI is mentioned, there are some important considerations to bear in mind: Does it align with your school’s policies? Any use of AI should match your school’s acceptable use and safeguarding policies. If you’re unsure, speak with your mentor or a senior leader first.
· Are you keeping data safe? Don’t input any personal data about yourself, colleagues, pupils, or families. Always check that anything the AI generates doesn’t accidentally breach copyright or data protection laws.
· Have you checked what the AI has produced? Always review, edit and proofread AI-generated content before using it. AI can sometimes provide inaccurate or inappropriate information, even if it looks convincing at first glance.
· Are you clear on how your input is being used? Some tools use what you type in to help improve their systems. Are you comfortable with the prompts or questions you’re putting in, and with how the tool may reuse them? If not, look at the tool’s terms and settings before going ahead.
For further information regarding safe and ethical use of gen AI in education, see https://www.gov.uk/government/collections/using-ai-in-education-settings-support-materials 
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