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Overview
[bookmark: Sessionoverview]Welcome to this module on Memory and Learning, part of your second year on the National Institute of Teaching (NIoT) Early Career Teacher (ECT) Programme. 
It’s divided into two parts: 
1. Reflecting on your practice: This includes a short reading task and a reflection activity. This will take you around 20 minutes to complete in total and you should aim to do this in the first week of the half-term. 
2. Personalised pathway: This should be completed after your first mentor meeting, once you have identified your focus area for the term. This takes around 40 minutes and you can work through this over weeks 2 to 3 of the half term. 

	Schools may wish to add any additional elements that their programme design will offer.
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[bookmark: Pupil_intelligence_motiv_mindset][bookmark: WorkingWithSENCO][bookmark: Researchsummaries]
Reflecting on your practice: Reading and reflection tasks
Estimated time to complete this section: 20 minutes 
You’ll begin this self-study by reading three short summaries provided to develop your understanding of some of the research that underpins how pupils learn. You will be familiar with some of the theory from your initial teacher training and first year on the Early Career Teacher programme. In year 2 of the programme, you’ll continue to develop your knowledge and skills to apply the theory to your practice. 
After your reading, you’ll complete a short reflection to help you to think about your current practice in relation to the readings. This will help support your decision-making when you choose your focus for development this half-term. You’ll then meet with your mentor to consider your reflections and jointly consider what your focus area for development will be this half-term.
How will this self-study develop your understanding and build your knowledge?
The readings in this self-study focus on how memory functions and how pupils process, store, and retrieve information. They outline key principles that help teachers plan lessons that reduce cognitive load, build strong long-term retention, and support pupils in recalling and applying what they have learned.
By the end of this self-study, you will have a deeper understanding of the following:
· How working memory and long-term memory interact, including the limits of working memory and the role of schemas in supporting learning.
· Working memory is made up of multiple components with different functions, rather than a single system, and that these components process verbal and visual information in distinct ways.
· How Cognitive Load Theory can inform instructional design decisions.
· How strategies such as dual coding, worked examples, and managing split attention can support pupils to process information more effectively.
· Why retrieval practice strengthens long-term retention and transfer.
Now, read each of the summaries. Then, complete the reflective task. The summaries and reflection task will help you decide, with your mentor, which research paper will best support your development this half-term. You should take your notes from this part of your study to Mentor Meeting 1: Prepare and Plan.

	Reading 1 summary
	Reading 2 summary
	Reading 3 summary



	[bookmark: Reading1summmary]Reading 1 summary: Working Memory: Looking Back and Looking Forward 
Alan Baddeley (2003)
Baddeley's 2003 paper revisits his three-part model of working memory (Baddeley & Hitch, 1974) including a critical review of a wide range of theories and evidence. Baddeley's model proposes how the components of the working memory function, integrating verbal and visual information for easier retention in the long-term memory. 

Baddeley emphasises that working memory has a limited capacity, and performance can be supported by rehearsal, chunking, and managing cognitive load, while it can be hindered by multitasking that overtaxes the central executive.

Understanding Baddeley's model can support with designing instruction that considers how to present information that supports pupils’ cognitive load. An effective strategy that incorporates this is dual coding in which information is shared by utilising both visual and verbal channels for optimal learning.

	[bookmark: Reading2summmary]Reading 2 summary: Cognitive Architecture and Instructional Design 
Sweller et al.  (1998)
Sweller et al. distinguish between working memory and long-term memory, highlighting working memory's limited capacity. They discuss intrinsic and extraneous cognitive load, the role of schemas in managing load, and propose Cognitive Load Theory for instructional design optimisation. Strategies that support the theory in practice include: using worked or partial examples, breaking complex information into smaller chunks, providing clear instructions and ensuring instructional design focuses on key information. 

	[bookmark: Reading3summmary]Reading 3: The critical role of retrieval practice in long-term retention
Henry L. Roediger and Andrew C. Butler (2011)
Roediger and Butler highlight the use of retrieval practice - recalling learned information without re-reading it. Their paper shares how effective retrieval practice enhances long-term memory even more than restudying the same content. Feedback is crucial to ensure that misconceptions are addressed quickly. Retrieval practice can be implemented in a number of ways including spaced learning or by interleaving. Possible strategies that can be used to incorporate retrieval practice include quizzes, creating flashcards and chapter-ending questions.


[bookmark: Reflection]Reflection 
	You should allow 10 minutes for this task 
The questions below have been designed to help you to identify an area of your practice that you would like to develop further. Ensure you make notes to share with your mentor. 
Based on the summaries you’ve read consider the following:
· Thinking about your current goals and challenges, which research piece feels most useful or relevant to you?
· Which summary best fits the needs of the pupils you currently teach and the context where you work?
· Which piece of research could make the biggest difference to your everyday teaching? Think about which one is most likely to have a positive impact on your work.



	Schools/trusts may wish to amend the reflection questions to best suit their needs/context. 



	Now, it’s time to prepare for Mentor Meeting 1 – Plan and Prepare. 
1. Explore your reflections on the research summaries from Section 1 of this self-study
2. Consider any targets you might have currently 
3. Reflect on the pupils you are currently teaching and your school context. 

What happens in Mentor Meeting 1?
Together, you and your mentor will review your reflections. You’ll discuss the feedback from your first lesson observation. Then jointly, you will identify one research paper from the three summaries in Section 1 that you wish to explore further and use this to support your development this half-term. You’ll then plan your Personal Professional Development Cycle for this module with your mentor. To help you in this you can review how the cycle works by clicking here. You may find it useful to use the prompts in Appendix 1 to prepare for the meeting. 
During the meeting, you and your mentor should select an action step that will be the focus of your Personal Professional Development Cycle. We’ve provided some suggestions, but you may wish to select your own with your mentor to meet the needs of your own context. Click here to see the action steps. 
After that, you’ll come back to complete the next part of your self-study as part of your ‘personalised pathway’ where you will read more about your chosen research paper.


[bookmark: EngagingwithResearch]
	Schools/trusts may wish to amend or modify this section to best reflect the approach taken within their own context. 
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Engaging with the research  
Estimated time to complete this section: 40 minutes 
Welcome back! You should now have completed Mentor Meeting 1 and, with your mentor, identified what your focus area for this half-term will be and used this to plan your Personal Professional Development Cycle. 
Now it’s time to engage with the research more closely to help you deliver your plan. Let’s take a look at what this will look like. 
[bookmark: Adaptivepractice]Overview of study
This part of your study begins with review of the theory from Year 1. You’ll then critically engage with the one research paper that relates to your focus area. You’ll have identified this with your mentor already. 
You’ll read a summary of the evidence and analyse the research more closely using the Educational Endowment Foundation’s CLAIMS model you looked at during your programme introduction (EEF, 2024). This will help you take a critical stance, questioning the strength, relevance, and limitations of the findings. You’ll consider how you will apply and contextualise the findings to your own classroom. You will also see phase and setting specific examples of what the theory could look like in practice. Finally, you will apply this to your practice through your Personal Professional Development Cycle which takes the place of weekly actions in year 2 of the programme. 
Managing your time
You can complete this final part of your self-study in stages, to fit around your workload. However, you should aim to finish it by the third week of the half-term to ensure you have enough time to put your plan for Personal Professional Development Cycle into practice. 
A reminder about active ingredients 
As you will remember from Module A, Behaviour and Relationships, the exemplification in this study will help you understand how the evidence might look in your own phase or setting. To support you in doing this, the ‘active ingredients’ of each strategy or approach will be highlighted. 
As you learned in Module A, the Education Endowment Foundation (EEF) outlines active ingredients as the core practices within a strategy that directly drive its impact (EEF, 2024). However, they must be carried out consistently and as intended in order to have the desired impact. Identifying the active ingredients helps teachers understand which elements are non-negotiable and where there is room to adapt to their pupils or context. In other words, “where to be ‘tight’ and where to be ‘loose’.” (EEF, 2024, p.42). 
As you did in Module A, you’ll apply this knowledge to put your Personal Professional Development Cycle into place and ensure it meets the needs of the learners in your setting. 
Let’s start now by refreshing your memory of the key knowledge covered in the Memory and learning module in Year 1 of the ECT programme. 
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Memory and learning – recapping the evidence from Year 1
Let’s take a moment to revisit the key knowledge on Memory and learning that you developed in year one of the Early Career Teacher programme. Click and read the evidence that would help develop your knowledge and understanding.  
Use the links below to revisit the sections you would find most helpful. If you wish, you can also revisit all the content to consolidate your knowledge. You can return to these links at any time if you would like to revisit or consolidate any aspect of the Year 1 content.
	How memory works
	Combining verbal and graphical representations
	Using worked and partially completed examples to support learning
	Retrieval practice
	Desirable Difficulty




[bookmark: howmemoryworks]How memory works
· The primary goal of teaching is to support long-term learning, creating lasting changes in understanding and skills that enable both retention and transfer (Soderstrom and Bjork, 2015).
· Retention refers to storing knowledge in long-term memory, while transfer refers to bringing that knowledge back into working memory and applying it in different contexts when needed (Willingham, 2009).
Working and long-term memory
· As you will recall, a useful way to think about memory is as a complex filing system, comprised of two components: long-term memory and working memory. 
· This diagram, from Year 1, shows the relationship between working and long-term memory, with information being recalled from long-term to working memory when needed and processed into long-term for storage. Environmental factors also input into working memory.
[image: Flowchart illustrating memory process, showing Environment leading to Working Memory through Attention, then to Long-Term Memory via Learning, with arrows indicating Remembering and Forgetting between stages. Color-coded boxes include green for Environment, purple for Working Memory, and blue for Long-Term Memory, highlighting key cognitive functions and transitions.

AI-generated content may be incorrect.]
Adapted from Willingham (2009)
· Working memory is the memory system where small amounts of information are stored for a very short duration (Peterson & Peterson, 1959). 
· Working memory roughly equates with what we are conscious of at any one time. Clark, Kirschner and Sweller call it ‘the limited mental “space” in which we think’ (2012, p. 8). 
· Long-term memory is the memory system where large amounts of information are stored semi-permanently (Atkinson & Shiffrin, 1968; Tulving, 1972). 
· Pupils with a learning difficulty that affects their working memory may have a smaller capacity still (Gathercole, 2008) and therefore may benefit from information being provided in small steps (Rosenshine, 2012).
The limitations of the working memory
· Managing the limited capacity of working memory is a key challenge for teachers, influencing lesson planning, how ideas are introduced, and how the curriculum is structured and sequenced (Kirschner et al, 2006; Pashler et al, 2008).
· The information working memory holds is easily lost through distraction or overload (Gathercole, 2008). 
· As working memory becomes more crowded, thinking becomes harder, particularly when pupils must hold multiple steps in mind at once, which reduces the capacity available to process each step effectively (Willingham, 2009).

Avoiding cognitive overload
· Increasing cognitive load does not strengthen learning; placing additional strain on working memory does not make learning more valuable or enduring (Willingham, 2009).
· When pupils experience cognitive overload, they are less likely to achieve learning goals or successfully encode new concepts into long-term memory (Willingham, 2009).
Reducing cognitive overload
· Reduce cognitive overload involves teachers slowing their pace and providing memory aids so that pupils need to hold less information in working memory while they tackle a problem (Willingham, 2009). 
· When the capacity of working memory is exceeded, cognitive overload occurs, increasing the risk that content is misunderstood and not effectively encoded in long-term memory (EEF, 2021a).
[bookmark: VerbalandGraphical]Combining verbal and graphical representations
· Another way to support learning is by combining verbal explanations with graphical representations.
· Combining a verbal explanation with a relevant diagram or visual representation reduces the load on the working memory as it makes use of both the visual and auditory paths in the brain (Baddeley, 2003). 
· This approach is particularly useful for hierarchical concepts or ideas with complex, non-linear relationships, such as organisational structures or interconnected systems (Caviglioli, 2019).
[bookmark: UsingWorkedExamples]Using worked and partially completed examples to support learning
· A worked example is a step-by-step demonstration of a new process. 
· It directs pupils’ attention to the specific steps needed to complete a task. 
· Worked examples are most effective once new concepts have been introduced and explained, as they show how to apply knowledge in practice (Kirschner et al., 2006).
· By focusing attention on essential steps and removing extraneous detail, worked examples reduce cognitive load (Kirschner et al., 2006). This enables pupils to build and embed their own problem-solving frameworks (Wittwer & Renkl, 2010). 
· Overly complex or poorly structured demonstrations can overwhelm working memory and inhibit learning (Kirschner et al., 2006).

The components of a good worked example
Thinking back to Year 1, you will recall that a good worked example typically includes three key components (Wittwer & Renkl, 2010):
1. A simply stated, specific problem that needs to be solved; 
2. an explicit explanation of each of the steps required to solve that problem; and
3. the solution to the problem.
· Worked examples must be high quality, otherwise they risk generating new misconceptions (EEF, 2021a). 
· Teachers should present many examples (Rosenshine, 2012), alternating them with opportunities for pupils to solve problems on their own, reducing support as pupils gain expertise and move towards independent problem-solving (Pashler et al., 2008). 
[bookmark: section4][bookmark: RetrievalRevisitReview]Retrieval practice
· Retrieval practice is the act of attempting to recall information from memory and strengthens learning more effectively than restudying or rereading (Pan & Rickard, 2018, p.1).
· Teachers should avoid recapping or prompting before retrieval, as retrieval should be challenging but achievable, with pupils able to recall at least some of the target knowledge (EEF, 2021a).
· Retrieval practice can go beyond factual recall to include questions that require deeper thinking and connections between ideas (Coe et al., 2020).
· Retrieval practice is effective without feedback but is strengthened when feedback is provided, and it supports flexible application of knowledge across different contexts (Roediger & Butler, 2011).
Supporting pupils with SEND with retrieval
· Pupils with SEND can have more limited working memory (particularly those with cognition and learning needs) than pupils with no SEND (Gathercole, 2008). 
[bookmark: DesirableDifficulty]Desirable Difficulty 
· Every item of information in long-term memory has a retrieval strength and a storage strength (Bjork & Bjork, 2011). 
· Varying practice conditions can create ‘desirable difficulties’ that strengthen both retrieval and storage, supporting flexible application of knowledge across contexts (Bjork & Bjork, 2011).
· Desirable difficulties differ from unhelpful difficulty, as they rely on pupils having sufficient prior knowledge and trigger encoding and retrieval processes that support learning (Bjork & Bjork, 1992).
Now, that you’ve revisited what the evidence says, select the research summary that you have identified as your focus reading for this half-term with your mentor. It’s time for a deeper dive into the research! 

Click to navigate to your chosen summary: 
	Reading 1
	Working Memory: Looking Back and Looking Forward

	Reading 2
	Cognitive architecture and instructional design

	Reading 3
	The critical role of retrieval practice in long-term retention






[bookmark: R1]Reading 1
[bookmark: R1whatthislookslikeinpractice]Working Memory: Looking Back and Looking Forward 
Alan Baddeley (2003)
[bookmark: R1Buildingonpriorknowledge]Building on prior knowledge
· In Year 1 of the ECT programme, you explored how pupils acquire knowledge by moving information from working memory into long-term memory for future retrieval (Deans for Impact, 2015).
· Working memory is the site of awareness and active thinking, where information is actively processed (Willingham, 2009).
· Working memory has a very limited capacity that cannot be changed, typically holding around three or four units of information (Broadbent, 1975; Cowan, 2008), though capacity varies between individuals (Barrett, Tugade & Engle, 2004).
· Teaching should focus on supporting long-term learning by promoting both retention in long-term memory and transfer back into working memory across different contexts (Willingham, 2009).
Let’s now consider the background to the research.
[bookmark: R1backgroundtotheresearch]Background to the research
In this paper, Baddeley critically re-examines his three-part model of the working memory (Baddeley and Hitch, 1974) acknowledging the adaptations and developments in cognitive science that have taken place over the thirty years since it was first proposed. 
Baddeley's research brings together findings from a wide range of studies in areas such as cognitive psychology, language, and communication. By reviewing evidence and theories from different experts, he aims to offer a thorough and balanced understanding of how working memory works. This approach helps provide a clearer picture of how information is processed, which is valuable for anyone looking to support effective learning in the classroom.
Baddeley acknowledges that his concept is just one proposition for how the working memory functions. By sharing alternative models of the working memory for consideration, he recognises the ongoing work in this field of study. Although the 2003 paper is now over twenty years old, it continues to inform contemporary thinking in cognitive science (EEF, 2021b). Despite offering valuable insights, consideration should be given to potential bias in selecting and interpreting literature in his 2003 paper, as well as the variability in methodologies across different studies. 
As you continue to reflect on this research, consider how its findings connect to your own teaching practice and understanding of working memory and how pupils learn. The questions below will help guide your thinking as you read.
[bookmark: R1focusyourreading]Focus your reading 
[bookmark: R1researchsummary]As you read the summary of research, consider the following in relation to the plan for your Personal Professional Development Cycle: 
· What do you already do in your practice to support how pupils process information in working memory?
· How does this content influence the way you think about presenting information so that pupils can manage limited working memory capacity more effectively?
· How will this understanding of memory and learning inform your future planning and teaching decisions for the pupils and context you work in?
Research summary
Baddeley’s paper reviews each component of his original three-part model (Baddeley and Hitch, 1974). He does this by critically reviewing evidence and research that have shaped the ongoing discussion about working memory since the publication of his 1974 paper.  
Baddeley created the initial model drawing on the findings from studies that he had conducted which explored the function of the short-term memory. This research involved disrupting the short-term memory and exploring the impact on retention of information in the long-term memory. The outcomes highlighted limitations with the then accepted model of the short-term memory as a singular component (Baddeley and Hitch, 1974).  
In this 2003 paper Baddeley revisits his earlier work (Baddeley, 2000) by highlighting the introduction of a fourth element of the working memory - the episodic buffer – which collates incoming information and processes it into coherent episodes. These  can be more easily retained by the long-term memory. Baddeley introduced this revision to his original model after conducting a comprehensive review (Baddeley, 2000).
Having examined other research evidence and theoretical frameworks relating to working memory, Baddeley uses the paper to reaffirm how each component of his multi-part model of the working memory could work. 
[image: A series of 3 coloured squares with arrows connecting them going om both direction from each. Square number 1 says visuospatial sketchpad. Square 2 says central executive and square 3 phonological loop/ The diagram reflects the three component model of working memory adapted from Baddeley. ]
The three-component model of working memory adapted from Baddeley (2003)
The phonological loop
The phonological loop stores short term verbal information that is either heard or spoken. Baddeley suggests that there are two parts of the loop with different functions. One that holds newly received verbal information, although only for a mere few seconds before fading. The other supports learning through mental rehearsal of verbal information in order for it to be retrieved. This would be used, for example, if you were given a short set of instructions and then repeated them to help you remember what you have to do. 
The visuospatial sketchpad 
According to Baddeley’s model, the visuospatial sketchpad is critical for the retention of visual or spatial information. Baddeley suggests that, like the phonological loop, it has a limited capacity typically holding only three to four visual objects before the memory traces begin to fade. Baddeley also notes that the capacity of the visuospatial sketchpad can be disrupted when engaging in multiple activities that might require different parts of the working memory simultaneously. For example, if you were both looking at an image, reading some accompanying text and listening to someone read it out loud. 
The central executive 
Baddeley identifies the central executive as a complex system that helps us focus, switch between tasks, and link what we're currently doing with our long-term memories. In essence, it is responsible for coordinating the different parts of our cognitive processes, a little like a conductor working with an orchestra. In this paper, Baddeley recognises that the role of the central executive remains largely unknown and highlights research conducted by others that continue to contribute to wider understanding of how it functions. 
The episodic buffer
One key development since Baddeley and Hitch’s initial model of the working memory was introduced (1974) is the identification of a fourth component: the episodic buffer (Baddeley, 2000). This, according to the paper, could be regarded as the temporary storage component of the central executive. It is responsible for integrating related information from both the phonological loop and visuospatial sketchpad and organising them into coherent ‘episodes’. This process helps organise information in readiness to be transferred to the long-term memory – almost like a sophisticated filing system. 
[image: Diagram illustrating a working memory model showing interactions between central executive, visuospatial sketchpad, episodic buffer, and phonological loop. Components are color-coded with central executive in green, other memory systems in blue, and long-term memory elements in purple, highlighting bidirectional arrows indicating information flow and integration.
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Model showing the components of working memory adapted from Baddeley (2003) 
[bookmark: R1Whatcouldthislooklikenpractice]What could this look like in practice?
In this paper, Baddeley provides further detail for how the working memory might function. The breaking down of the working memory into the phonological loop, the visuospatial sketchpad and the central executive helps to determine how information is stored and processed. This has implications for how those working in schools in the following ways:
· how to present information to pupils;
· how information should be broken down into smaller chunks to aid learning; and
· how combinations of verbal, spatial and visual information are processed. 
In practice, this means that your teaching will demonstrate an awareness of the cognitive load you are placing on your pupils’ working memory. 
The ‘Modality Effect’
One way in which Baddley’s model can be applied is by applying the ‘modality effect’. This principle is that learning is more effective when information is delivered through both visual and spoken channels simultaneously. This is more effective than delivery through a single mode or through a combination of images and text (Castro-Alonso and Sweller, 2020). 
Dual coding is one way in which the modality effect can be implemented through  the use of visual aids or cues in combination instruction spoken by the teacher. The visual representation could include: 
· Diagrams
· Consistent use of icons and symbols to represent information and instruction
· Hand signals or gestures
· Posters
· Infographics
Let’s now explore the active ingredients that make dual coding an effective strategy for supporting pupils’ understanding and retention of new material. 
Identifying the active ingredients
The following active ingredients outline practical ways teachers can implement dual coding effectively to enhance pupils’ comprehension and memory. 
· Match the visual representation to the content’s purpose (e.g. use diagrams for abstract or spatial ideas, timelines for chronological understanding).
· Choose the type of visual carefully to ensure it supports pupils’ grasp of the concept being taught.
· Use clear and concise verbal explanations to avoid overloading working memory.
· Align spoken or written explanations precisely with the visual material.
· Eliminate extraneous detail so the auditory and visual channels work together effectively.
· Plan the timing of verbal explanations to complement, not compete with, the visual input.
By consistently applying these strategies, teachers can strengthen pupils’ understanding, reduce cognitive load, and enhance long-term retention through effective use of dual coding. 
Examples 
	Schools should add exemplification relevant to their context to demonstrate how dual coding might look in practice, 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.


[bookmark: R1checkyourunderstanding]
Now check your understanding!
	Based on the reading, which of the following best explains how teachers can use dual coding to improve pupils’ understanding and retention of new material? 
A) Combine clear and concise verbal explanations with carefully chosen visual representations that match the content’s purpose.
B) Use colourful visuals to make lessons more engaging.
C) Use visuals only when pupils struggle to understand spoken explanations.
D) Present information solely through text to avoid distraction.
The correct answer is A: By combining clear and concise verbal explanations with carefully chosen visual representations that align with the content’s purpose, teachers help pupils process information through both auditory and visual channels, reducing cognitive load and strengthening understanding.
Answer B is not correct. While colourful visuals may capture attention, the reading emphasises that visuals should be purposeful and directly linked to the content to prevent unnecessary cognitive load.
Answer C is not correct. The reading highlights that dual coding is a proactive strategy to enhance learning for all pupils, not just a tool for when pupils struggle with understanding.
Answer D is not correct. Presenting information solely through text ignores the benefits of combining visual and verbal input, which supports comprehension and long-term retention.
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[bookmark: R2]
Reading 2
Cognitive architecture and instructional design
Sweller et al.  (1998)
[bookmark: R2Buildingonpriorknowledge]Building on prior knowledge
In Year 1 of the ECT programme, you explored how effective learning depends on carefully considering both the amount of information shared and how it is presented to pupils.
· Cognitive Load Theory explains that knowledge is stored in long-term memory as schemas, which organise related information like a filing system (Sweller et al., 1998).
· Schemas reduce pressure on working memory by allowing multiple pieces of information to be retrieved together rather than as separate chunks.
· Cognitive Load Theory encompasses three types of cognitive load: 
· Intrinsic load – referring to the inherent complexity of the material. This cannot be reduced or removed.
· Extraneous load – referring to information that does not contribute to the learning process or support schema construction.
· Germane load – referring to well-designed instruction that enhances learning by focusing on what pupils need to know. 
(Sweller et al., 1998)

· Other implications for planning and delivering lessons that draw on cognitive load theory and that you learned about in year one includes:
· The worked example effect – using worked examples to share solved or partially solved tasks broken down into steps to support subsequent tasks. You will also recall that worked examples should be adapted as pupils grow in confidence.
· Expertise reversal effect –as pupils develop proficiency, their need for scaffolded support such as worked examples becomes lessened to the point where these scaffolds in themselves add to extraneous load.
· Redundancy effect - pupils do not learn effectively when their attention is drawn to multiple pieces of information which duplicate information. 
· Split attention effect – when pupils are required to concentrate simultaneously on more than one piece of information in order to understand the material, they are less likely to retain any content.
(Sweller et al., 1998)


· Strategies that reduce these effects and align with Cognitive Load Theory include combining verbal explanations with graphical representations, known as dual coding, which you will recall from earlier in this self-study.
· Explicit instruction also supports pupils to manage cognitive load by modelling processes, focusing on key information, and checking understanding step by step.
Let’s now consider the background to the research.
[bookmark: R2Backgroundresearch]Background to the research
The intention of this study by Sweller et al. (1998) is to align cognitive research and educational practice relating to how the memory works. This is achieved by highlighting how instructional methods can align with what is known about the way the human mind functions. This is also known as cognitive architecture. 
The paper uses an analytical approach, drawing together concepts from both cognitive psychology and instructional design theories. Sweller et al. use empirical evidence (examining data) and theoretical frameworks from a wide range of literature to propose a model of cognitive architecture that can be used to support instructional design.
While providing valuable insights, it is worth considering that the application of cognitive load theory may vary depending on the context and characteristics of learners. 
As you continue to reflect on this research, consider how its findings connect to your own teaching practice and understanding of Cognitive Load Theory.
The questions below will help guide your thinking as you read.
[bookmark: R2Focusyourreading]Focus your reading 
[bookmark: R2Researchsummary]As you read the summary of research, consider the following in relation to the plan for your Personal Professional Development Cycle: 
· What do you already do in the classroom to manage pupils’ working memory limitations and reduce unnecessary cognitive load?
· How does this content help you to better understand the impact of instructional design choices on pupils’ ability to process, store, and retrieve information?
· How might you adapt this research on managing working memory and cognitive load to better suit the specific learning needs of your pupils and the context of your school, and what specific instructional changes would this involve in your classroom practice?
Research summary
[bookmark: R2whatcouldthislooklikeinpractice]Sweller et al (1998). note the difference between working memory and long-term memory being that information stored in long-term memory must be brought into working memory for recall, whereas information in the working memory is readily available. However, the paper highlights research that claims that working memory capacity is limited, and that we are only able to store around seven items of information at any one time (Miller, 1956), and this is further reduced when we are asked to compare those items. 
Intrinsic and extraneous cognitive load
In their paper, the authors explain how intrinsic cognitive load refers to the level of ‘difficulty’ that material may present, although this will vary depending on the level of related prior knowledge that individuals possess.  
They explain that extraneous cognitive load refers to the way in which material is presented which may not aid learning and increases the processing load of the learner as they attempt to navigate the content. 
The role of schema in managing cognitive load and supporting learning
Sweller et al. outline a schema as an internal mental structure which helps us to organise and store knowledge to represent how the world works. Schemas are stored in long-term memory and reduce cognitive load as an entire schema is considered a single item in working memory. The paper explains that schemas develop over time and are continuously added to. It continues to say that actively encouraging learners to make links between new and existing knowledge helps to deepen their understanding of a concept and increase the information stored in their schema. This means familiar processes (such as reading) will become automatic over time, thereby helping to manage cognitive load and supporting learning by leaving working memory available to deal with new information.
The authors outline that germane cognitive load refers to the effort involved in constructing schemas. Where schemas are well developed, representing strong prior knowledge, this helps to lower the extraneous cognitive load and supports the germane load.
The importance of instructional design
Sweller et al. explain that extraneous cognitive load is directly influenced by the way in which we deliver our lessons and the material we use. Whereas intrinsic cognitive load is not. Effective instructional design successfully directs a learner’s attention to processes that are relevant to learning, everything else is either removed or ignored.
The paper also notes that instructional design strategies to manage cognitive load include the practice of including similar style questions which gradually become harder in nature. Providing a range of worked examples and partial examples for questioning and discussion also increases germane cognitive load in learners as the solution steps are provided. Another strategy included in the paper is the use of goal-free problems which ask a learner to find as many pieces of information as they can. These can also reduce extrinsic load as the learner is not limited to one variable, and finding one solution opens the door to another. 
The Split Attention principle
The paper notes that providing multiple sources of information that must be mentally integrated increases extrinsic cognitive load as the different formats must first be ‘mentally integrated’ by the learner before the information can be processed. This split-attention effect should be avoided where possible by combining related information into a single source. Alternatively, information can be presented using different modalities, for example by pairing a visual diagram with spoken explanation, which can reduce cognitive load by distributing processing across visual and auditory channels.
The authors conclude that understanding cognitive architecture, including working memory limitations, long-term memory organisation, and the role of schemas, is essential for effective instructional design. They propose the Cognitive Load Theory (CLT) as a framework for optimising instructional materials by managing the cognitive load imposed on learners. The study emphasises the importance of designing instructional materials that align with the cognitive processes of learners to enhance their learning outcomes.
Let’s now explore how these ideas translate into classroom practice and what they might look like.
What could this look like in practice?
As a teacher, understanding how to manage cognitive load can help you to avoid overloading learners with information. This supports pupils to process new concepts effectively and develop schemas for long-term memory storage and later recall.
One way this understanding can be enacted in classroom practice is through the use of worked examples. Worked examples can be used to minimise the extraneous information that pupils need to process and provide clear and focused steps for them to meet the learning objectives. Worked examples allow pupils to focus on the inherent process or strategy itself rather than on finding a solution meaning they are more likely to be able to repeat it again in a different context. 
Let’s now explore the active ingredients of worked examples.
Identifying the active ingredients
Now let’s explore the active ingredients that ensure worked examples support learning and are effective:
· use worked examples after clear, explicit instruction;
· model step-by-step: demonstrating the process explicitly, narrating your thinking as you go; 
· highlight key moves by directing pupils' attention to the important parts of the process (for example: underlining key words, showing where to start); 
· use high-quality examples: these should be appropriate and tailored for your pupils;  
· start with full examples: beginning with completed solutions to show what success looks like;  
· fade support over time: gradually remove steps or explanations (faded examples) to promote independent problem-solving; 
· use partially completed examples: leaving blanks or errors in later examples and ask pupils to complete or correct them; 
· encourage self-explanation: asking pupils to explain each step aloud or in writing to consolidate understanding; 
· alternate interleaving worked examples with opportunities for pupils to try similar problems themselves; and 
· watch out for the expert reversal effect: stop using worked examples once pupils show fluency and move them to full independent working. 
When used effectively, worked examples guide pupils through new processes step by step, reducing cognitive load, supporting understanding, and helping them build the foundations for independent problem-solving. 
Examples 
	Schools should add exemplification relevant to their context to demonstrate the use of worked examples might look in practice, 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.



[bookmark: R2checkyourunderstanding]Now check your understanding!
	Which of the following best explains why worked examples are effective in supporting pupil learning?
A) Worked examples increase intrinsic cognitive load by introducing new and complex information all at once.
B) Worked examples reduce extraneous cognitive load by allowing pupils to focus on the key process or strategy rather than the solution itself.
C) Worked examples primarily serve as a test of pupils’ existing knowledge before explicit instruction.
The correct answer is B: Worked examples reduce extraneous cognitive load by allowing pupils to focus on the key process or strategy rather than the solution itself.
Explanation: Worked examples reduce extraneous cognitive load by directing pupils’ attention to the essential steps of a process. This allows pupils to focus on understanding the strategy rather than solving the problem, helping them build schemas for long-term learning.
Answer A is not correct. Worked examples do not increase intrinsic load; they make learning easier by simplifying the process and reducing unnecessary demands on working memory.
Answer C is not correct. Worked examples are used after explicit instruction to support learning, not as a test of prior knowledge.
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[bookmark: applyyourlearning][bookmark: R3][bookmark: ScenariosEND]Reading 3
The critical role of retrieval practice in long-term retention
Henry L. Roediger and Andrew C. Butler (2011)
[bookmark: R3Buildingonpriorknowledge]Building on prior knowledge
· From Year 1, you will be familiar with retrieval practice as a powerful way of strengthening memory through the effort of recall, often with greater impact than other study strategies (Deans for Impact, 2015).
· When new information is taught, strategies such as rephrasing, elaborating, and summarising support storage in long-term memory (Deans for Impact, 2015).
· With sufficient practice, pupils can retrieve knowledge easily and use it to support new learning and problem-solving (Coe, 2020; Deans for Impact, 2015).
· Without regular opportunities to practise retrieval, pupils are less likely to store, retrieve, or apply taught material effectively (Coe, 2020).
· The Ebbinghaus Forgetting Curve (Ebbinghaus, 1913; Murre and Dros, 2015) shows that retention of newly learned knowledge declines rapidly over time, highlighting the limits of human memory.
· Regular review slows the rate of forgetting and supports longer-term retention of knowledge.
· [image: Adapted from Ebbinghaus (1885), Murre and Dros (2015) 
Image shows the Forgetting curve graph with spaced repetition.  The graph shows that the forgetting curve was reduced by every repetition. It appeared that by applying frequent training in learning, the information was solidified by repeated recalling.

]
Adapted from Ebbinghaus (1885) and Murre and Dros (2015)
· Spaced practice creates multiple opportunities for pupils to revisit prior learning across the curriculum.
· These repeated exposures help pupils build secure knowledge that supports future learning.
· How quickly information can be recalled when needed depends on two factors: 
· Its retrieval strength - this refers to how easily you can retrieve a piece of knowledge from your long-term memory. 
· Its storage strength – this refers to how well a memory is embedded, with effective learning resulting in knowledge that is both easy to recall now and retained over time.
· Retrieval practice strengthens both how easily knowledge can be recalled and how securely it is retained. With appropriate guidance from adults, it also directs pupils to gaps in their knowledge and understanding, supporting them to self-monitor and drive their learning (EEF, 2021a).  
Let’s now consider the background to the research.
[bookmark: R3backgroundtotheresearch]Background to the research 
Roediger and Butler consider the role of retrieval practice in supporting memory along with recent theories relating to the wider benefits of testing. It is an extensive review of the evidence into the use of retrieval practice rather than original research. In other words, the paper does not involve direct experimentation or data collection. Instead, it samples from a diverse range of experimental studies conducted on retrieval practice and long-term retention. The sample includes studies with participants from various demographic backgrounds and age groups.
The intention of the paper is to position retrieval practice (via testing) as a strategy that supports improved learning and contributes to long-term retention of information. This theory challenges the received wisdom that learning takes place over time and through techniques such as classroom instruction, reading or study-groups.  
As you engage with this research, think about how the findings relate to your own classroom practice with regards to retrieval practice. Use the questions below to shape your reflections as you read.
[bookmark: R3Focusyourreading]Focus your reading 
[bookmark: R3resesarchsummary]As you read the summary of research, consider the following in relation to the plan for your Personal Professional Development Cycle: 
· How does this content develop your thinking on the use of retrieval practice?
· How far does the summary align with the strategies for retrieval practice that you currently use in your classroom?
· Are there any areas of your own practice that could be further developed by ideas or strategies outlined within this content?
Research summary
[bookmark: R3whatcouldthislooklikeinpractice]According to Roediger and Butler, 'retrieval practice' is the process of trying to bring to mind previously learned information, without re-reading or hearing it again first. For example, retrieval practice might involve activities like answering quiz questions, or testing oneself using flash cards. One of the most important findings shared in this research is that the act of retrieving information from memory can enhance people’s ability to successfully retrieve that same information in future when it is needed. The evidence in this paper outlines that, in fact, the long-term memory benefits of practising retrieving information are bigger than the benefits of re-studying the information. 
Optimal conditions for retrieval practice
In their paper, Roediger and Butler consider what creates the best conditions for retrieval practice. They outline research showing that retrieval practice tends to have relatively small benefits when the testing happens in conditions that are too ‘easy’: for example, when people are tested on material not long after they learn it. 
In contrast, the benefits of retrieval practice are larger when the testing follows a longer period that allows for some forgetting to occur, and when testing happens repeatedly over time with increasing gaps between each test. One possible reason why this testing effect happens, is that retrieving a weaker memory can strengthen its representation in the brain and make it more accessible, neither of which might occur while the memory itself is already quite strong and accessible. 
The effect of feedback
The authors also review the effects of giving feedback in the context of retrieval practice. Importantly, they point out that testing can have long-term memory benefits even when the learners receive no feedback about the accuracy of their answers. Nevertheless, the research notes that adding feedback does boost the benefits of testing, especially when the feedback is given some time after the test rather than immediately after each right or wrong answer. The paper includes the graph below illustrates the findings from a previous study by the same authors (Butler and Roediger, 2008), showing how adding feedback after an intermediate test - and the timing of this feedback -affected learners’ performance on another, final test.

[image: The graph illustrates the findings from a study by Butler and Roediger (2008), showing how adding feedback after an intermediate test—and the timing of this feedback—affected learners’ performance on another, final test.

The Y axis is labelled Proportion correct on final test. It begins at 0 and goes up in 0.10's to 0.60. 
The X axis is labelled Learning condition. It has 4 vertical bars. The first is labelled no test and has a result of 0.11.
The second is labelled Test with no feedback and has a result of 0.33.
The third is labelled Test with immediate feedback and has a result of 0.43.
The fourth is labelled as Test with delayed feedback and has a result of 0.54.]
Roediger and Butler, 2011
Retrieval practice and knowledge transfer
Roediger and Butler acknowledge criticism of testing, including retrieval practice, as promoting drill learning whereby pupils learn how to respond to a cue rather than actually retrieving knowledge. To answer this criticism, they suggest, it is important for us to ask whether retrieval practice also fosters knowledge-transfer. That is to say, can learners take the information that retrieval practice has helped them to remember, and then apply it to answer different questions or to address different kinds of problems? The answer appears to be ‘yes’. 
Based on these kinds of findings, Roediger and Butler (p.25) conclude that:
“Integration of retrieval practice into educational practices has the potential to boost performance in schools.”
The study concludes that retrieval practice, or the act of actively recalling information from memory, plays a critical role in enhancing long-term retention. Compared to passive study techniques like re-reading or highlighting, retrieval practice leads to more durable and robust memory traces. The authors state that this occurs because the act of retrieving information strengthens memory retrieval pathways, making it easier to recall the information in the future.
Let’s consider what this looks like in practice.
What could this look like in practice?
Roediger and Butler outline a number of important points that help to refine an understanding of retrieval practice. They explain that there are optimal conditions under which retrieval practice is particularly effective, unlike for example where conditions are too easy for pupils as might happen where the test takes place soon after the initial teaching of the content. 
Let’s now consider the active ingredients that make these ideas visible in practice and show how teacher motivation strategies and high expectations encourage pupils to persevere and reach the correct answer.
Identifying the active ingredients
Take a look now at the active ingredients that make retrieval practice effective: 
· Build retrieval activities into lessons on a daily and weekly basis, such as starting each lesson with a retrieval task.
· Develop fluency in recalling key knowledge, including key vocabulary, formulas, or important historical dates.
· Present retrieval in a variety of formats and contexts, for example using multiple-choice questions, labelling diagrams, or recognising images.
· Support SEND pupils with scaffolded retrieval to ensure accessibility and success for all learners.
· Encourage pupils to revisit and apply knowledge across topics and over time to strengthen both retrieval and storage strength.
· Avoid pre-teaching or offering hints before retrieval tasks to keep them challenging and purposeful.
· Plan the spacing of retrieval deliberately, revisiting material at increasing intervals over days and weeks to build long-term retention.
· Use effortful retrieval opportunities, such as posing challenging questions that require pupils to think deeply.
· Plan how feedback will be given after retrieval tasks, ensuring it reinforces correct responses, addresses misconceptions, and supports long-term learning.
Examples 
	Schools should add exemplification relevant to their context to demonstrate what retrieval practice might look with their own pupils, 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.


[bookmark: R3checkyourunderstanding]

Now check your understanding!
	Based on the reading, which of the following best explains why retrieval practice supports long-term learning?

A) Retrieval practice strengthens memory by actively recalling information, making it easier to retrieve in the future.
B) Retrieval practice is most effective when carried out soon after learning because it helps stabilise newly learned information before it is forgotten.
C) Retrieval practice is most effective when feedback is given immediately after each question because it helps correct errors and strengthens accurate memory encoding.
D) Retrieval practice improves memory mainly because it involves repeated exposure to the same material through re-reading.

The correct answer is A: Retrieval practice strengthens memory by actively recalling information, making it easier to retrieve in the future.
Explanation: 
Retrieval practice strengthens memory by activating retrieval pathways in the brain, making information more accessible over time. It is the act of recalling information—not merely reviewing it—that consolidates learning and supports long-term retention.
Answer B is not correct. 
The research highlights that retrieval practice is most powerful when some forgetting has occurred, as this makes retrieval effortful and strengthens memory storage.
Answer C is not correct. 
While feedback enhances retrieval practice, delayed feedback - rather than immediate feedback - is most beneficial for reinforcing learning.
Answer D is not correct. 
Retrieval practice differs from re-reading because it requires pupils to recall information independently, which leads to stronger and more durable learning.


[bookmark: Summary]Click here to return to the contents page.

[bookmark: Nextsteps][bookmark: Personalprofessionaldevelopmentcycle]Your Personal Professional Development Cycle 
The Personal Professional Development Cycle has been developed to guide you as you implement research-informed improvements into your teaching practice. You’ll be familiar with this cycle from your programme introduction. A reminder of the model has been included below. 
You are at the do stage of this cycle. 
[image: ]

You’ve now completed your self-study for this module. You can come back to look at it again at any time, if you need. 
What’s next for me?
	Now, it’s time to put your plan into practice with the ‘do’ phase. 
1. Review the plan you and your mentor devised in Mentor Meeting 1: Prepare and Plan. 
2. Reflect on examples you have seen in this self-study to help you understand what the theory could look like in practice. 
3. Plan how you will record evidence of the impact of your plan against the agreed criteria, for example, pupils’ work or notes made after lessons.  
4. Before Mentor Meeting 2: Review and Adapt, take time to look at the prompts in Appendix 1 to support your preparation. 
5. You’ll find prompts to support your preparation for Mentor Meeting 3 there too.


Click here to return to the contents page.
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[bookmark: RelatedECFStatements]Related ITTECF statements
How pupils learn 
Learn that…
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.
Learn how to…
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 (for example: using partially completed examples to focus pupils on the specific steps). 
2.c. Reducing distractions that take attention away from what is being taught (for example: 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 (for example: 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 (for example: 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 (for example: 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
8.2. 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.
8.9. 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.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: Appendix1]Appendix 1: Preparing for your mentor meetings 

	Mentor Meeting 1
	Mentor Meeting 2
	Mentor Meeting 3


[bookmark: Meeting1]Preparing for Mentor Meeting 1: Prepare and plan 
	Reflecting on the content of the reading summaries in Section 1 of your self-study, along with your reflections on your current practice, your pupils, and your context consider: 
· Is there one reading and area of study that you feel would most support your development this half-term?
· How does this relate to what you are seeing in your classroom? 

	[bookmark: _Hlk152933698]Refer to the action steps related to your chosen reading in appendix 2. Choose one which best supports your area of focus. 

	Thinking specifically about your class/classes, how can you implement the chosen strategy or approach to meet the unique needs of your pupils and classroom context?

	Are there any barriers or challenges that could hinder the development of the identified approach or strategy? How could you address these challenges?

	What specific steps do you need to take to implement the chosen strategy in your classroom? What resources or materials will you need?

	What would it look like if it was effective? How will you know if it has been effective?

	Who can you work with to gain additional insights and support in planning the chosen approach? Or do you feel ready to work on this independently?





[bookmark: Meeting2]Preparing for Mentor Meeting 2: Review and adapt 
	What do your notes and reflections indicate about the what went well during the ‘do’ phase of your cycle? What evidence is there to support this? 

	What challenges did you experience and how did you overcome them?
Were they any things you needed to adjust or adapt? How did that improve outcomes? 

	Revisit your action steps. Do you need to amend them or add any? Refer to appendix 3 for suggested extensions to the action steps.

	Note anything else you wish to discuss with your mentor during Meeting 2 that will support the re-do phase of your cycle. 


[bookmark: Meeting3]Preparing for Mentor Meeting 3: Final review and next steps 
	What aspects of the implementation were successful, and why? Does this mirror the suggestions within your chosen research?

	What challenges or obstacles did you encounter, and how did you address them?

	What adjustments or refinements can you make based on the insights gained during the review process, and how will these inform future practice? 


Click to return to Content page
[bookmark: Appendix2]Appendix 2: Suggested Action Steps
A series of suggested action steps have been provided for each of the readings. These are supported with specific examples for each phase. 
Reading 1 - Possible action steps
Consider one of the following which draw on the work Baddeley (2003): 
1. Planning to incorporate both visual and verbal representations to deliver new content to pupils
	EYFS
	Use picture cards, labelled diagrams, or real objects when introducing new vocabulary. For example, when teaching about animals, display an image of a cat and say, ‘This is a cat. The cat has fur, whiskers, and a tail,’ while pointing to each feature. Practise your script so your words and visuals are presented together to strengthen understanding.

	Primary
	Display a clear visual, such as a diagram, sequence, or image, while giving a concise verbal explanation. Plan your wording so it directly aligns with what is shown, ensuring that visuals and spoken information complement one another. Avoid unnecessary detail so pupils can focus on the key ideas.

	Secondary
	When introducing new material, plan to use visual organisers, models, or infographics alongside your verbal explanation. Rehearse how you will refer to the visuals so they directly support your key points. Keep both the visuals and spoken explanations precise to help pupils manage cognitive load and retain information.

	Specialist – SEND setting
	Prepare dual coding resources that pair clear visuals with short, structured verbal instructions. Practise delivering the explanation in small, manageable steps, ensuring visuals appear at the right moment to support understanding. Use consistent imagery and language to strengthen recall and avoid misconceptions.

	Specialist – Alternative Provision setting
	Plan to combine visual prompts with clear, step-by-step verbal guidance to maintain pupils’ focus. Use visuals that directly match the key ideas being taught and time your explanations carefully to reduce cognitive load. Ensure both modes work together to reinforce meaning and aid recall.



2. Planning content design that incorporates both text and diagrams or images by: 
· Selecting appropriate and relevant diagrams or images to avoid creating or embedding misconceptions. 
· Ensuring key words are placed in close proximity to the image.
	EYFS
	Plan lesson materials that combine clear images with short, simple text or labels. Choose visuals that accurately match the concept being introduced to prevent misconceptions. Position key words close to the image so pupils can easily connect the picture with the word.

	Primary
	Select diagrams or images that directly support the learning intention and avoid unnecessary detail. Place key vocabulary alongside or within the image so pupils can link terms to their meaning. Check that both the text and visuals are age-appropriate and accurately represent the concept.

	Secondary
	When designing slides or resources, pair concise text with carefully chosen visuals that reinforce, rather than duplicate, information. Position key terminology next to the relevant part of the diagram to support understanding. Review visuals to ensure accuracy and prevent misconceptions from forming.

	Specialist – SEND setting
	Choose simple, uncluttered visuals that match the key content and support comprehension. Place essential words or phrases close to the image to help pupils make clear connections between visual and verbal information. Avoid using complex or abstract images that could confuse meaning.

	Specialist – Alternative Provision setting
	Design materials that combine minimal text with purposeful images to aid focus and understanding. Keep key vocabulary near the related visual so meaning is immediately clear. Check that visuals are relevant, accurate, and accessible for all pupils to reduce cognitive load and support retention.





Reading 2 - Possible action steps
Consider one of the following which draw on the work of Sweller et al (1998): 
1. Incorporate worked examples or partial examples to scaffold pupils’ learning
	EYFS
	Model a worked example step-by-step, such as demonstrating how to complete a simple sorting or matching task. Explain each stage clearly and slowly, focusing on the key process pupils are learning. Ask short, direct questions to check understanding and link the task to what pupils have already practised.

	Primary
	Use worked examples to show pupils exactly how to approach a new task before asking them to try independently. Introduce each step in sequence, keeping explanations simple and highlighting the reasoning behind each move. Question pupils throughout to check understanding and connect new steps to prior learning.

	Secondary
	Plan worked examples that clearly model the process of completing a task or solving a problem. Present each stage gradually, focusing only on the essential information to avoid cognitive overload. Use questioning to check for misconceptions as you go and explicitly reference prior knowledge to strengthen understanding.

	Specialist – SEND setting
	Provide clear, scaffolded worked examples broken into small, manageable steps. Use concise explanations and visuals to focus attention on the most important ideas. Pause after each step to check understanding and reinforce connections to what pupils already know before moving on.

	Specialist – Alternative Provision setting
	Model worked examples in short, structured stages, keeping the language direct and the focus on the core learning process. Check for understanding frequently through questioning and discussion. Build on prior knowledge at each step to support confidence and gradual independence.



2. Ensure planning is sequential, allowing pupils to develop schemata and ultimately maximise their germane cognitive load.
	EYFS
	Plan learning so that new ideas build on what pupils have already explored through play and talk. Introduce new concepts in small, manageable steps using familiar contexts. Check understanding through simple questioning or observation before moving to the next stage.

	Primary
	Review the sequence of lessons to ensure knowledge and skills develop in a logical order. Break down complex content into smaller chunks, linking each new idea to prior learning. Include short formative checks, such as quick quizzes or discussions, to confirm understanding before introducing new material.

	Secondary
	Structure planning so that each lesson builds on the last, allowing pupils to make clear connections across topics. Divide complex material into smaller, focused steps that support schema development. Embed formative assessment points to check pupils’ understanding and adapt teaching accordingly.

	Specialist – SEND setting
	Plan learning in clear, sequential steps that reinforce and revisit key concepts regularly. Break tasks into smaller, manageable parts to prevent overload and strengthen links to prior knowledge. Use frequent, low-stakes checks to monitor understanding and provide immediate feedback.

	Specialist – Alternative Provision setting
	Ensure lessons follow a logical sequence so pupils can make meaningful connections between new and previous learning. Present complex tasks in short, structured stages, checking understanding at each point. Build gradually on prior knowledge to support schema development and confidence.



3. Seek to reduce extraneous information from lessons and focus on intrinsic content (reducing the ‘split attention’ principle and the ‘redundancy’ effect).
	EYFS
	Plan learning activities that focus on one clear idea at a time. Use simple visuals and clear explanations, avoiding unnecessary decorations or distractions. Keep instructions short and linked directly to what pupils are exploring.

	Primary
	Review lesson materials to make sure only the key ideas are presented and clearly linked to the learning objective. Remove extra text, images, or examples that might distract pupils from the main concept. Use concise explanations and focus discussion on the essential content.

	Secondary
	Ensure lesson slides and resources contain only information that supports the core learning goal. Eliminate redundant images, animations, or examples that add visual noise and split attention. Present key information clearly and sequentially to maintain pupils’ focus on the essential content.

	Specialist – SEND setting
	Simplify resources so they contain only the most relevant information needed for understanding. Avoid cluttered layouts or unnecessary visuals that might distract attention. Present instructions in clear, direct language and highlight the key points to help pupils focus.

	Specialist – Alternative Provision setting
	Design materials that are simple, focused, and free from distractions. Keep visuals purposeful and remove any extra text or examples that could divide pupils’ attention. Reinforce the main idea verbally and visually to help pupils concentrate on the core learning.



Reading 3 - Possible action steps
Consider one of the following which draw on the work of Roediger and Butler (2011). 
1. Plan for regular retrieval opportunities.
	EYFS
	Start each session by revisiting key vocabulary or concepts from the previous day using picture cards or songs. Ask pupils to recall and name objects or actions aloud to strengthen memory through repetition.

	Primary
	Begin lessons with a short retrieval task, such as a quick-fire quiz or matching activity, that revisits key facts from earlier in the week. Keep tasks brief and consistent to build retrieval fluency.

	Secondary
	Use a “Do Now” retrieval task at the start of each lesson to review material from the previous lesson, week, or topic. Mix question types to prompt both factual recall and application of prior learning.

	Specialist – SEND setting
	Use scaffolded retrieval tasks such as sentence starters, visuals, or word banks to help pupils recall key knowledge from previous lessons. Gradually reduce scaffolds as confidence grows.

	Specialist – Alternative Provision setting
	Start each session with a short, structured recap task using familiar prompts (e.g. visuals, keywords, or short-answer questions). Keep the activity predictable and manageable to build confidence and focus.



2. Plan how you will space and vary retrieval over time.
 
	EYFS
	Revisit stories, rhymes, or counting sequences after several days, prompting pupils to recall missing parts or next steps. Use playful formats like “What comes next?” games to encourage recall after a gap.

	Primary
	Plan quizzes or recall tasks that revisit key content at increasing intervals - such as the next day, a week later, and at the end of the unit. Use different formats (oral, written, or visual) to keep engagement high.

	Secondary
	Design retrieval practice that revisits prior topics throughout a term using mixed-topic quizzes or low-stakes tests. Increase the spacing between reviews to promote long-term retention.

	Specialist – SEND setting
	Revisit key concepts at frequent but increasing intervals, using consistent visuals and routines to support memory. Vary the task format slightly to maintain engagement without overwhelming pupils.

	Specialist – Alternative Provision setting
	Integrate spaced retrieval through short review tasks that recall learning from earlier lessons or weeks. Use different contexts - such as discussion, visual cues, or practical activities - to keep retrieval meaningful.



3. Plan for effective feedback
	EYFS
	After recall activities, use immediate but simple feedback such as repeating the correct answer aloud together. Reinforce success through praise and visual reinforcement.

	Primary
	Provide whole-class feedback after retrieval tasks by discussing the correct answers and explaining any misconceptions. Use delayed feedback occasionally to encourage pupils to think back and self-correct.

	Secondary
	After a retrieval quiz, review common errors. Discuss why certain answers were correct to strengthen memory pathways.

	Specialist – SEND setting
	Give timely, specific feedback using clear language and visual prompts. Reinforce correct answers and gently address misconceptions to build confidence and understanding.

	Specialist – Alternative Provision setting
	Provide short, positive feedback following retrieval tasks, focusing on what pupils recalled correctly. Revisit misconceptions later in the lesson to avoid cognitive overload and maintain motivation.



Click to return to Content page



[bookmark: Appendix3]Appendix 3: Levelling up your action step
Reading 1 – Extending your action step
· Design a sequence of lessons that deliberately reuses the same visuals to represent key concepts across different contexts. Consistent visuals help pupils build familiarity and strengthen schema by reducing cognitive load and allowing them to focus on new learning rather than reinterpreting new images.
Reading 2 – Extending your action step
· Looking at a unit of work, design a sequence of worked and partial examples that gradually shifts responsibility from teacher to pupil. Begin with fully guided models, then introduce partially completed examples where pupils fill in missing steps or identify deliberate errors. 
Reading 3 – Extending your action step
· Create a retrieval schedule within a single unit of work that systematically revisits key knowledge from earlier lessons. Plan cumulative retrieval tasks that combine new and previously learned content, helping pupils to connect ideas across the unit and strengthen long-term understanding.
· Design a long-term retrieval map across a sequence of learning, deliberately linking new and previously taught content to encourage knowledge transfer. Plan retrieval tasks that not only revisit key facts but also require pupils to apply prior learning in new contexts, making connections across topics or subjects to deepen schema development and promote long-term retention.

Click here to return to the contents page.
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