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ECT Programme: Year 2
Seminar B: Enhancing instructional design through understanding how the memory works
Session outline
This document is intended for those who design and deliver a school-led Early Career Teacher Entitlement (ECTE) programme.  It provides possible learning intentions that are aligned with the Initial Teacher Training and Early Career Framework and targets early career teachers. It also offers suggested activities and durations, as well as recommended references to support design and facilitation.		Suggested time to complete: 90 minutes

 


Seminar title: Enhancing instructional design through understanding how the memory works (Phase & Subject specific)
Duration
90 minutes 
Delivery details 
This session is intended for face-to-face live delivery. It is intended to be delivered in subject or phase groups. This overview uses a history example and should be used to guide and inform the design of a subject or phase specific session. 
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[bookmark: Sessionoverview]Session overview  
This seminar integrates elements from the Initial Teacher Training and Early Career Framework, including How Pupils learn; Classroom Practice, Adaptive Teaching and Assessment, highlighting the interconnected nature of effective teaching practices. 
This seminar intends to help early career teachers (ECTs) consolidate understanding of memory and learning, through a phase or subject specific lens. Comprising of three sections, each focuses on one of these areas through a combination of presentations, discussions, practice, feedback, and reflection activities.
Designed to last 90 minutes, the seminar can be adapted to suit different contexts and needs. It is recommended that these sessions are delivered with a phase/subject specific focus or a range of examples are provided as appropriate throughout.
[bookmark: Learningintentions]Learning intentions 
1. To consolidate understanding of working memory and cognitive load, and how these concepts can be applied in practice.
2. To examine the importance of planning for all aspects of cognitive load theory (extraneous, intrinsic and germane) to ensure deep learning takes place.
3. To apply key research to practical application, considering the importance of integrated practice.  
4. To develop upon and apply the key learning to a scenario. 

[bookmark: relatedframeworkstatements]Related ITTECF framework statements 
How Pupils Learn
2.1. Learning involves a lasting change in pupils’ capabilities or understanding.
2.2. Prior knowledge plays an important role in how pupils learn; committing some key facts to their long-term memory is likely to help pupils learn more complex ideas.
2.3. An important factor in learning is memory, which can be thought of as comprising two elements: working memory and long-term memory.
2.4. Working memory is where information that is being actively processed is held, but its capacity is limited and can be overloaded.
2.5. Long-term memory can be considered as a store of knowledge that changes as pupils learn by integrating new ideas with existing knowledge.
2.6. Pupils have different working memory capacities; some pupils with SEND may have more limited working memory capacity than their peers without SEND.
2.7. Where prior knowledge is weak, pupils are more likely to develop misconceptions, particularly if new ideas are introduced too quickly.
2.8. Regular purposeful practice of what has previously been taught can help consolidate material and help pupils remember what they have learned.
2.9. Requiring pupils to retrieve information from memory, and spacing practice so that pupils revisit ideas after a gap are also likely to strengthen recall.
Avoid overloading working memory, by:
2.a. Taking into account pupils’ prior knowledge when planning how much new information to introduce.
2.b. Breaking complex material into smaller steps (e.g. using partially completed examples to focus pupils on the specific steps).
2.c. Reducing distractions that take attention away from what is being taught (e.g. keeping the complexity of a task to a minimum, so that attention is focused on the content).
Build on pupils’ prior knowledge, by:
2.d. Identifying possible misconceptions and planning how to prevent these forming.
2.e. Linking what pupils already know to what is being taught (e.g. explaining how new content builds on what is already known).
2.f. Sequencing lessons so that pupils secure foundational knowledge before encountering more complex content.
2.g. Encouraging pupils to share emerging understanding and points of confusion so that misconceptions can be addressed.
Increase likelihood of material being retained, by:
2.h. Balancing exposition, repetition, practice and retrieval of critical knowledge and skills.
2.i.  Planning regular review and practice of key ideas and concepts over time (e.g. through carefully planned use of structured talk activities).
2.j. Designing practice, generation and retrieval tasks that provide just enough support so that pupils experience a high success rate when attempting challenging work.
2.k. Increasing challenge with practice and retrieval as knowledge becomes more secure (e.g. by removing scaffolding, lengthening spacing or introducing interacting elements).
Classroom Practice
4.2. Effective teachers introduce new material in steps, explicitly linking new ideas to what has been previously studied and learned.
4.3. Modelling helps pupils understand new processes and ideas; good models make abstract ideas concrete and accessible.
Make good use of expositions, by:
4.f. Starting expositions at the point of current pupil understanding.
4.g. Combining a verbal explanation with a relevant graphical representation of the same concept or process, where appropriate.
4.h. Using concrete representation of abstract ideas (e.g. making use of analogies, metaphors,  manipulatives for counting, examples and non-examples).
Model effectively, by:
4.i. Narrating thought processes when modelling to make explicit how experts think (e.g. asking questions aloud that pupils should consider when working independently and drawing pupils’ attention to links with prior knowledge).
4.j. Making the steps in a process memorable and ensuring pupils can recall them (e.g. naming them, developing mnemonics, or linking to memorable stories).
4.k. Exposing potential pitfalls and explaining how to avoid them.
Professional Behaviours 
8.1 Effective professional development is likely to be sustained over time, building knowledge, motivating staff, developing teaching techniques, and embedding practice. 
8.2. Reflective practice, supported by feedback from and observation of experienced colleagues, professional debate, and learning from educational research, is also likely to support improvement. 
8.3. Teachers can make valuable contributions to the wider life of the school in a broad range of ways, including by supporting and developing effective professional relationships with colleagues.

8.7. Engaging in high-quality professional development can help teachers improve.
8.8. Teacher attitudes towards inclusion and SEND are a key determinant in the school experience of pupils with SEND
8.9. Research evidence can vary in its level of reliability, which is determined by how the research was conducted and other factors that might introduce bias, such as the level of independence. High quality research communicates methods and limitations transparently.
Develop as a professional, by:
8.a. Engaging in professional development focused on developing an area of practice with clear intentions for impact on pupil outcomes, sustained over time with built-in opportunities for practice.
8.b. Strengthening pedagogical and subject knowledge by participating in wider networks and as part of the lesson preparation process. 
8.c. Seeking challenge, feedback and critique from mentors and other colleagues in an open and trusting working environment.
8.d. Engaging with research evidence by accessing reliable sources, seeking support for how findings can inform practice, and monitoring the impact of applications.
8.e. Reflecting on progress made, recognising strengths and weaknesses and identifying next steps for further improvement.
Build effective working relationships, by:
8.f. Contributing positively to the wider school culture and developing a feeling of shared responsibility for improving the lives of all pupils within the school.
8.g. Seeking ways to support individual colleagues and working as part of a team.
8.j. Drawing on guidance from expert colleagues, sharing the intended lesson outcomes with teaching assistants ahead of lessons.
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[bookmark: sessioninputs]Session inputs
Introduction 
Timing: 10 minutes 
This section of the session should be used to set expectations and share the learning intentions for session. It could be used as an opportunity for early career teachers to reflect on their current practice related to this with their peers and discuss how these issues are approached within their school or Trust. 
Any particular school or Trust documentation could be highlighted at this stage.
The introduction could also be used for a wider wellbeing check-in, with a possible task being reflective questions for ECTs to discuss. For example: 
· What have been your key successes so far this half-term?
· What tips do you have for managing your wellbeing?
The introduction can also be used to reinforce the idea that ECTs are now at a stage where they should be integrating the various building blocks of their training and experience into a more cohesive, integrated practice. Encourage ECTs to reflect on how they can connect different areas of their development to become more competent and confident practitioners.
Section 1: Memory & Learning [Reviewing theory/evidence & examples]
Timing: 25 minutes 
This section of the session focuses on revisiting and consolidating ECTs understanding of working memory and cognitive load theory, making clear links to their chosen piece of reading. They will also engage with a scenario in this section.
Due to the personalised approach of the programme, it is possible that ECTs may have read different research articles as part of their self-study. We recommend that you  invite ECTs to share which reading they have engaged with this half-term. 
Depending on the size of the group, this could be done using an interactive tool, such as Slido or Mentimeter. This could also be done with a show of hands or post-it notes for smaller groups. This will help the facilitator of the session understand the range of focus areas in the room and adjust their delivery accordingly. Summaries of all readings in the Year 2 NIoT ECT programme can be found in the Programme Guidance document. 


Suggested activity
Provide ECTs with an opportunity to recap, through structured retrieval activities, their understanding of working memory and cognitive load theory. Outline a scenario that encompasses the learning intentions and reflects the active ingredients of effectively managing working memory within the classroom. ECTs will engage with this scenario during the live seminar to deepen their understanding and apply their learning.
An example has been provided in the appendix here. [Schools or trusts should adapt the scenario to suit their specific context, focus and needs]
Start by consolidating understanding of how pupils learn. A suggested activity could be to use a set of retrieval questions to ensure ECTs have a shared understanding and clear definition of working memory as well as when the memory may become overloaded. It would also be valuable to give them the opportunity to consider, within their subject, where pupils are most likely to risk working memory overload. A further suggested activity could be to recap Cognitive Load Theory (Sweller, 1998) and offer ECTs the chance to consider what each of these means in the context of their own teaching. See appendix for more information.
End by introducing the scenario and encouraging ECTs to share their initial thoughts. Guide them to reflect on the following areas of practice, as these form the foundation of the session.
· Intrinsic load
· Extraneous load
· Germane load
End this section with a summary of the main points:
· Working memory is limited - pupils can only hold and process a small amount of new information at once, so teachers must plan carefully to avoid overload.
· Manage the intrinsic load - break down complex historical content into smaller, sequenced steps and connect new ideas to prior knowledge to make learning manageable.
· Reduce the extraneous load - cut out distractions such as cluttered resources, unclear instructions, or unnecessary detail so pupils’ working memory is focused on the core task.
· Maximise the germane load - use strategies like retrieval practice, comparison tasks, and knowledge organisers to help pupils build strong, organised schemas in long-term memory.


Section 2: Applying your learning: deliberate practice
Timing: 35 minutes 
The second section of the seminar focuses on developing ECTs’ application of their learning through a deliberate practice activity linked to the scenario.  
Suggested activity 
The session then moves into deliberate practice. Begin with a recap of the model of deliberate practice used and provide ECTs with a non-example of a teacher who has failed to plan effectively to manage all aspects of cognitive load in the classroom. The example could highlight a teacher who has planned for managing the extraneous load of the pupils but in doing so has neglected intrinsic and germane load and as such the learning is very surface level. 
Allow time for ECTS to reflect on the non-example and consider what the teacher has missed. It would also be valuable to encourage ECTs to draw out the links to different aspects of practice, highlighting integrated practice. This isn’t just about how pupils learning but also classroom practice and subject and curriculum. 
Provide a context-specific (and phase/subject) example of effectively managing all aspects of cognitive load. This could be a video of classroom practice; a resource or a teacher talking through their own practice or an example case study/vignette. The example should align with the guidance given so far and give ECTs an opportunity to identify the active ingredients. ECTs should also explore how this approach is implemented in practice and reflect on its impact on pupil learning and understanding, identifying the active ingredients.
ECTs could then refer back to the non-example and encourage them to consider any approaches they would now adapt or refine based on their deeper understanding. They should create an overview plan for an amended lesson and then share this with a partner as part of their deliberate practice, receiving feedback and then taking time to redo. 
End this section of the session with some time for ECTs to reflect upon their learning in relation to their own practice.  
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Section 3: Action planning: personal professional development cycle
Timing: 10 minutes 
The third section of the seminar focuses on the cycle of personal professional development.
Suggested activity 
The National Institute of Teaching uses a half-termly cycle that supports ECTs to identify and discuss an area for development with their mentor, plan how to implement it, and put it into practice. They then review progress through reflection and, where possible, observation before re-doing the practice with adjustments. The cycle ends with a final review to inform future refinements, supported by fortnightly mentor meetings. However, your school or trust may have their own model for personal and professional development. Engage ECTs with questions to consider as they engage with the model and their own professional development so far. See Appendix for more information.
ECTs should then prepare an elevator pitch outlining the focus for their personal professional development for the half term before sharing with a partner and receiving feedback. See Appendix for more information.
Moving forward
Timing: 10 minutes 
Give participant times to reflect on their learning from the session and make clear links to integrated practice and their chosen reading. 
This is also an opportunity to flag next steps on the programme including dates for any seminars and take any remaining questions.
Suggested activity:
Reflecting on today’s seminar:
· How has this seminar supported your understanding of considering working memory and cognitive load theory when planning lessons?
As you discuss, consider how this relates to the following areas that have been covered today:
· The limited capacity of working memory
· The importance of cognitive load theory when planning lessons
Return to content page
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[bookmark: Appendix]Appendix 
Section 1
[bookmark: examplescenario]Example scenario 
Mr. Khan is teaching his Year 10 GCSE History class about the impact of hyperinflation in Weimar Germany. Wanting to avoid overwhelming pupils, he has designed a simple activity: each student is given a worksheet with a single, simplified graph showing the fall in the value of the mark in 1923 and a short paragraph describing how people carried money in wheelbarrows. The worksheet has no other images, sources, or statistics.
Mr. Khan introduces the task by briefly reminding the class that Germany had to pay reparations after WWI, then instructs pupils to study the graph and write down what they think it shows. After five minutes, he asks them to share their answers, but finds that most students have only repeated that “money became worthless” without being able to explain why this mattered for ordinary Germans or how it linked to wider political instability.
He realises the class have remembered the striking image of “wheelbarrows of money” but don’t yet understand the mechanisms of hyperinflation, its causes, or consequences. 
Cognitive Load Theory
Sources:
· Sweller, J., Van Merrienboer, J.J. and Paas, F.G. (1998). 
· Cognitive architecture and instructional design. Educational psychology review, 10, pp.251-296
· Centre for Education Statistics and Evaluation, 2017, p.3
Sweller’s Theory of Cognitive Load (1988) builds on what we understand about the memory.
Cognitive Load Theory suggests that knowledge is stored in long-term memory in organised structures called schemas. A schema groups related pieces of information together, making it easier to access and use - similar to how a filing system organises documents.
Schemas are important for learning because they help us:
· Store and organise knowledge, making information easier to retrieve when needed.
· Reduce the strain on working memory, which can only hold a small amount of information at once.
When we learn something new, our working memory can become overloaded. However, once information is stored as a schema, it takes up just one ‘space’ in working memory, even if it contains lots of details—think of it like a folder holding many related documents. This helps pupils process and understand new information without feeling overwhelmed.
By building strong schemas, teachers can help pupils manage their cognitive load and learn more effectively.
Cognitive Load Theory explains that our working memory has limited capacity, and learning is most effective when we manage the three types of cognitive load: intrinsic, extraneous, and germane.
Intrinsic: This refers to the natural difficulty of the material being learned. Some topics are naturally more complex than others, depending on the number of elements that need to be processed and their relationships. Can be managed by breaking content into smaller steps, scaffolding learning, and provide support such as models and worked examples. EXAMPLE: Learning how to solve the mathematical equation a / b = c, solve for a. Learning this equation might have a high intrinsic load for a novice maths student, but would have a low intrinsic load for an expert mathematician
Extraneous: This refers to the unnecessary cognitive effort caused by poor instructional design. If information is presented in a confusing or overly complex way, it adds to the load and distracts from learning. Can be managed by providing clear, concise materials, avoiding distractions, and providing step-by-step guidance to keep pupils focused on the essential learning. EXAMPLE: The student is required to figure out how to solve the equation themselves, with minimal guidance from the teacher. This imposes a high cognitive load, but does little to encourage schema construction because the student’s attention is focused on solving the problem rather than on learning the technique
Germane: This refers to the effort put into creating meaningful connections and developing schemas (organised structures of knowledge) in long-term memory. This type of load is beneficial for learning. Can be managed by designing activities that promote deep thinking, such as questioning, retrieval practice and worked examples, while ensuring extraneous load is minimised. EXAMPLE: The student is explicitly taught how to solve the problem and given lots of worked examples demonstrating how to do it. This imposes a lower cognitive load on the student, enabling them to learn and remember how to solve the problem when faced with it again.
Managing cognitive load
Sources: Adapted from EEF, 2021: EEF_Special_Educational_Needs_in_Mainstream_Schools_Guidance_Report.pdf ; Cognitive load theory: Research that teachers really need to understand 
Breaking content into smaller chunks
· Reduces intrinsic cognitive load
· Supports connection-making by presenting information step by step
· Chunked content is more manageable
Teaching skills in small steps
· Step-by-step instructions
· Mastery before progression
· Gradual independence
· Combine with modelling/examples 
Section 3
Personal Professional Development Cycle used by the NIoT:
[image: This diagram shows a professional development cycle structured around three key meetings:

Meeting 1 – Prepare and plan:
This meeting focuses on the Explore, Select, and Plan stages, where the practitioner identifies an area to develop and plans how to embed improvement into their teaching.

Meeting 2 – Review and adapt:
After implementing the plan (Do), the practitioner reflects on impact in the Review stage and makes adjustments during the Re-do phase.

Meeting 3 – Final review and next steps:
A final Review summarises learning, impact, and outlines potential next steps to continue development.]

See Programme Guidance for details on each step. 
Elevator pitch activity:
Prepare a 2-minute elevator pitch outlining the focus of your personal professional development for this half term.
You should consider including information on how you have/will:
· Explore aspects of your teaching practice related to embedding high expectations, expectancies and routines in the classroom.
· Identify specific aligned strategies or approaches to implement.
· Plan the execution of these strategies within your unique context. What challenges might you need to overcome?
· Monitor the impact of what you do and adjust as necessary.
· Review and reflect on the experience to inform future adjustments and refinements in your teaching practice. Including any challenges you have had to overcome.  
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