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ECT Programme Y1
Seminar D: Checking prior knowledge and addressing misconceptions
Session outline
This document is intended for those who design and deliver a school-led Early Career Teacher (ECT) 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.

 


Title of seminar: Seminar D: Checking prior knowledge and addressing misconceptions
Duration
90 minutes 
Delivery details 
This session is intended for face-to-face live 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; Subject and Curriculum and Assessment, highlighting the interconnected nature of effective teaching practices. 
This seminar intends to help early career teachers (ECTs) understand how to check prior knowledge and address misconceptions. 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 phase/subject specific examples are provided as appropriate throughout.
[bookmark: Learningintentions]Learning intentions 
· Understand how prior knowledge influences learning and apply this to identify misconceptions, considering the needs of all pupils.
· Use formative assessment to check prior knowledge and uncover pre-existing misconceptions while considering all learners' needs.
· Plan assessment questions to identify knowledge gaps and misconceptions, ensuring accessibility for all pupils.
· To engage in composite practice by applying and developing the strategies explored in this session by planning an activity that effectively addresses knowledge gaps and supports all pupils in overcoming misconceptions.

[bookmark: relatedframeworkstatements]

Related ITTECF framework statements 
How pupils learn:
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.
2.7. Where prior knowledge is weak, pupils are more likely to develop misconceptions particularly if new ideas are introduced too quickly.
Build on pupils’ prior knowledge, by: 
2d. Identifying possible misconceptions and planning how to prevent these forming. 
2e. Linking what pupils already know to what is being taught (e.g. explaining how new content builds on what is already known
2g) Encouraging pupils to share emerging understanding and points of confusion so that misconceptions can be addressed
Subject and Curriculum
3.4. Anticipating common misconceptions within particular subjects is also an important aspect of curricular knowledge; working closely with colleagues to develop an understanding of likely misconceptions is valuable
Deliver a carefully sequenced and coherent curriculum, by: 
3c) Working with experienced colleagues to accumulate and refine a collection of powerful analogies, illustrations, examples, explanations and demonstrations
3e) Being aware of common misconceptions and discussing with experienced colleagues how to help pupils, master important concept
Assessment
6.1.Effective assessment is critical to teaching because it provides teachers with 
Check prior knowledge and understanding during lessons, by: 
6e Using assessments to check for prior knowledge and pre-existing misconceptions.
6f Structuring tasks and questions to enable the identification of knowledge gaps and misconceptions (e.g. by using common misconceptions within multiple choice questions)
Return to content page

[bookmark: sessioninputs]Session inputs
Introduction 
Timing: 15 minutes 
This section of the session should be used to set expectations and share the learning intentions for session. It could also be used as an opportunity for ECTs to check-in with their peers and link the session with how these issues are addressed at a school/Trust level. Any particular school/Trust documentation could be highlighted at this stage.
Section 1: The role of prior knowledge in learning
Timing: 20 minutes 
The first section of the seminar focuses on the role of prior knowledge and how this can have both positive and negative effects on pupils' learning, influencing their ability to engage with new content, build connections, and develop a deeper understanding.
Suggested activity
Outline a scenario that encompasses the learning intentions and reflects your context. ECTs will engage with this scenario during the live seminar to deepen their understanding and apply their learning.
Example scenario
This example scenario can be used or adapted to align with school or Trust practice: 
	Mr Pinnock is preparing to introduce a new topic to his pupils on Monday period 1. In his class there a range of varied needs including a pupil with severe dyslexia and a pupil with significant ADHD. He also has a pupil that joined the school last month from Italy and they have only been learning English for the past 6 months. The class can be very passive and he’s finding it hard to motivate them. He’s lucky enough to have an experienced TA in the class. ​
He knows that a number of factors will shape how they engage with the lesson, including their prior knowledge but he is unsure of what they already understand and whether they hold any misconceptions. He wants to ensure that all pupils start from a secure foundation.​





Start by introducing the scenario and encouraging ECTs to share their initial thoughts. You may also guide them to reflect on the following areas of practice, as these form the foundation of the session.
· How pupils learn
· Subject and curriculum
· Assessment
To begin to consider the role of prior knowledge in learning, a suggested activity could start with a review of schema theory. Review the concept of schemas as structured mental frameworks that shape how pupils process and integrate new information. Ask ECTs to consider the role of prior knowledge in schema activation and how understanding the way schemas develop and connect can guide teachers' planning. Encourage discussion on how strong schemas reduce cognitive load, support retention, and help pupils make meaningful connections between new and existing knowledge. See appendix for more information.
Next, revisit the positive and negative effects of prior knowledge and consider how these they could impact pupils' learning and engagement. See appendix for more information.
Offer ECTs the chance to reflect on how they can apply this to their own teaching. If they feel they have already applied this to their teaching, they may reflect on the strategies they employ; what it looks like in their classroom; and whether they feel they can adapt or improve it moving forward. ECTs can then discuss their reflections with peers. 
Conclude this section by revisiting the scenario, allowing ECTs to apply the learning covered so far. Encourage them to reflect on what has been reinforced or deepened through peer discussion and the session’s content.

Return to content page

Section 2: Using formative assessment to check prior knowledge
Timing: 15 minutes 
In the second section, participants will deepen their understanding of how to address student misconceptions by exploring the use of formative assessment strategies. The focus will be on checking prior knowledge to assess the learner's current understanding. Participants will learn how to anticipate and plan multiple choice questions that effectively reveal common misconceptions and establish where pupils currently are. 
Suggested activity 
Begin with a matching task where ECTs pair the terms ‘misconceptions’ and ‘gaps in knowledge’ with their definitions. This serves as a retrieval activity while reinforcing their understanding of the distinctions between the two before progressing.
To consolidate understanding of formative and summative assessment, share a concise overview adapted from Black and Wiliam (1996). To deepen ECTs' understanding of formative assessment, explore Wiliam’s framework, which outlines three key processes and the roles of the teacher, peer, and student in structuring and implementing effective formative assessment. See appendix for more information.
Discuss the purpose and function of multiple choice questions as part of formative assessment. There is a suggested list in the appendix.
Provide a context-specific example of a range of multiple choice questions both good examples and non-examples. The good example should align with the guidance given so far and also give ECTs an opportunity to identify the active ingredients of what makes a good multiple choice question – see appendix.
Conclude this section by revisiting the scenario, allowing ECTs to apply the learning covered so far. Encourage them to reflect on what has been reinforced or deepened through peer discussion and the session’s content.



Section 3: Planning for addressing gaps in knowledge and misconceptions 
Timing: 30 minutes 
In the final section of the seminar, ECTs will look at various strategies to address misconceptions and will engage in a practice activity using the scheme of learning that they have brought with them today. 
Suggested activity 
Using a scheme of learning relevant to their own teaching, ECTs identify an opportunity identifying where misconceptions may occur and what they could look like. They will then design a multiple choice question to uncover and address this misconception. They will identify the lesson it will appear in, draft what this activity would look like and consider how they would implement it. ECTs will receive feedback from a peer to adapt and improve their work. Provide feedback guidance appropriate to the task.
The section will end by giving ECTs an opportunity to engage in some reflection where they consider the content of this section; how they will use this to move forward in their practice; and what the impact on pupils might be. 
Moving forward 
Timing: 10 minutes 
Give participant times to reflect on their learning from the session and identify some actions they will take to develop their practice as a result. 
This is also an opportunity to flag next steps on the programme including dates for any live sessions and take any remaining questions.

Return to content page
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[bookmark: Appendix]Appendix 
[bookmark: Appendix1]Section 1 
Schema Theory (Sweller et al, 1998)
· Cognitive load theory assumes that knowledge is stored in long- term memory in the form of ‘schemas’.
· John Sweller’s (1988) research on Cognitive Load Theory emphasised that schemas are “sophisticated structures that permit us to perceive, think, and solve problems,” allowing complex information to be treated as a single, manageable unit.  
· A schema organises elements of information according to how they will be used. According to schema theory, skilled performance is developed through building ever greater numbers of increasingly complex schemas by combining elements of lower level schemas into higher level schemas. There is no limit to how complex schemas can become. An important process in schema construction is automation, whereby information can be processed automatically with minimal conscious effort. Automaticity occurs after extensive practice (Sweller, van Merrienboer & Paas 1998, p. 256).  
· Schemas support pupil learning as they reduce the strain on working memory. This is because, although pupils can hold a limited number of elements in working memory at one time, a schema constitutes only a single element in working memory.
· Schemas are structures that organise knowledge in long term memory. 
· When learning, the mind connects new information with pre-existing knowledge, skills and concepts, thereby developing existing schemas. 
· Schemas are shaped by every individual’s preconceptions, prior experience and personal development of understanding. 
· Schemas reduce working memory load because, although there are a limited number of elements that can be held in working memory at one time, a schema constitutes only a single element in working memory. 
· These schemas are what pupils use to think with when they encounter new knowledge and they are what this new knowledge will become connected to.  
· By understanding and applying schema theory, teachers can design lessons that sequence content logically, activate prior knowledge, and reduce cognitive overload, ensuring all pupils build durable, interconnected knowledge.
· 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. 
· When new information fits into an existing schema, it is easier to understand and remember.
· Everything a learner already knows is stored in schemas, which provide a framework for interpreting new experiences.
· The more developed a schema, the easier it is to connect new learning to existing understanding.
· Teachers should assess and activate prior knowledge before introducing new material.
· Scaffolding can help pupils with weaker schemas by breaking learning into manageable steps
· Retrieval practice helps reinforce and strengthen schemas, making learning more durable.
Prior Knowledge
Adapted from Simonsmeier et al, 2022
Prior knowledge:
· Identifies gaps and misconceptions by helping the teacher address errors early and ensure pupils build on accurate foundations.
· Supports inclusive teaching as lessons can be tailored to different starting points, ensuring all pupils can access new learning.
· Enhances engagement and confidence by building on what pupils already know, making learning more meaningful and reducing frustration.
Adapted from Simonsmeier et al, 2022:
Positive effects of prior knowledge
1. People tend to focus on things for which they already have points of reference. When pupils hold relevant prior knowledge, they are more likely to pay attention as they perceive its relevance. Teachers can support this by explicitly linking new content to prior learning. Prior knowledge helps pupils focus on relevant aspects of new information. For example, a pupil who already understands basic biological concepts can more easily identify and pay attention to key details in a lesson about ecosystems. This directed attention ensures that pupils grasp critical points and understand the material more deeply, leading to better learning outcomes.
2. Prior knowledge can help pupils to understand and access and make connections to new information. For example, in reading comprehension, pupils relying on their prior knowledge word reading and language comprehension in order to read text and understand its meaning. Prior knowledge assists pupils in making sense of and remembering new information. For instance, a pupil with a solid understanding of historical events can better comprehend and retain information about related historical figures and their impacts. This means that new information is more easily understood and stored in long-term memory, facilitating better recall and application in future learning scenarios.
3. Individuals can group prior knowledge with new knowledge to form increasingly complex schema that can be retrieved and used in the future. This chunking makes it easier for pupils to memorise, process, and retrieve information efficiently, enhancing their overall learning efficiency. For example, recalling chunks of knowledges such as a mental map of an area rather than individual streets in isolation, a phone number instead of individual digits or formula to explain a chemical reaction. By linking new content with existing knowledge, teachers are helping pupils to more easily make sense of and recall that information.
4. Prior knowledge about the effectiveness and efficiency of problem-solving strategies allows them to be retrieved and reused to solve similar problems. Over time these strategies can develop into more advanced variations of the original strategies to solve new and novel problems. For example, understanding how to calculate the area of a rectangle, then using this knowledge along with knowledge of how to calculate the area of a square and the structure of a cuboid, in order to calculate the total surface area of such a treaty shape. Knowledge of effective problem-solving methods empowers pupils to explore and develop advanced strategies. For example, a pupil well-versed in scientific experimentation methods can design more sophisticated experiments and draw more accurate conclusions. This prior knowledge supports goal-directed behaviour and encourages the development of innovative solutions to problems.
5. Prior knowledge helps pupils assess the reliability of sources and the validity of new information. For instance, a pupil knowledgeable about climate science can better evaluate the credibility of articles on climate change. This critical evaluation ensures that pupils are discerning about the information they encounter, leading to more informed and accurate understanding of new topics.. New knowledge is added to an existing frame of reference in order to do so. For example, in history a pupil could evaluate the provenance of an image and consider its credibility in light of their knowledge of the historical era it comes from.
Negative effects of prior knowledge
1. Prior knowledge can lead to incorrect conclusions if it is based on misconceptions or incomplete information. For example, if a pupil believes that the earth is flat because it looks flat in everyday life, this misconception can hinder their understanding of more accurate scientific concepts about the earth’s shape. This incorrect foundation can obstruct further learning and the correction of false beliefs. 
2. Pupils with extensive knowledge in a particular area may focus only on aspects they previously found relevant, potentially leading to perceptual biases. For instance, a pupil skilled in traditional methods of solving math problems might ignore new, more efficient techniques. This selective attention can prevent them from discovering better solutions and adapting to new information, limiting their problem-solving abilities.This can prevent them from developing their mental models.
3. Extensive practice leading to automatic procedural knowledge can cause rigidity in thinking and behaviour. For example, a pupil who has practised a specific way of solving equations might struggle to adapt to different types of problems requiring a new approach. This inflexibility can hinder their ability to apply knowledge in varied contexts and innovate in problem-solving.
4. Having a large amount of knowledge on a topic can increase the likelihood of information from the same domain interfering with learning. For instance, a pupil who knows many programming languages might mix up syntax rules when learning a new one. These intrusions can cause confusion and errors, making it harder to learn and apply new knowledge accurately.
5. Correct knowledge in one area can negatively impact learning in another related area. For example, a child proficient in whole numbers may struggle with learning fractions, as their understanding of whole numbers might conflict with the properties of fractions. This negative transfer can complicate the learning process and slow down the acquisition of new concepts that differ in fundamental ways from previously learned material.
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[bookmark: Appendix2]Section 2
Using formative assessment to check prior knowledge
Wiliam (2013) outlines three key processes and three key roles (teacher, peer, student) that help structure and implement effective formative assessment, as shown in the table below.
	 
	Where is the learner going? 
	Where is the learner right now? 
	How to get there? 

	Teacher 
	1. Clarifying, sharing and understanding learning intentions and success criteria. 
	2. Eliciting evidence of learning. 
	3. Providing feedback that moves learning forward. 

	Peer 
	
	4. Activating students as instructional resources for one another. 

	Student 
	
	5. Activating students as owners of their own learning. 


Adapted from Wiliam (2013, p.16) 
Wiliam identified five strategies to effectively integrate formative assessment into a teacher’s practice, ensuring that both teachers and pupils are active in the learning process. 
1. Clarifying, sharing, and understanding learning intentions and success criteria
Teachers clearly explain what pupils are learning and what success looks like, ensuring they understand the goals and outcomes of the lesson.
2. Eliciting evidence of learning
Teachers gather information about pupils’ understanding through questioning, discussions, and assessments to see what they know and what needs improvement.
3. Providing feedback that moves learning forward
Teachers give constructive feedback that helps pupils understand how to improve and make progress.
4. Activating students as instructional resources for one another
Peers support each other’s learning by giving feedback, explaining concepts, and working together to solve problems.
5. Activating students as owners of their own learning
Pupils take responsibility for their progress by reflecting on their work, setting goals, and identifying ways to improve.
Formative and summative assessment
Adapted from Black and Wiliam, 1996 pp537-538
Summative assessment
· ‘judge the extent of pupils’ learning of the material in a course, for the purpose of grading, certification and evaluation of purpose’ or even for researching the effectiveness of a curriculum.  
· These summative judgements have a ‘shared meaning’ for teachers.
· Examples include end of unit assessments, end of term tests, end of programmes examinations such as GCSE and A levels.
Formative assessment
· ‘forms the basis for successful action in improving performance’. 
· It provides useful information for teachers and pupils, which gives them a better idea about what they should do next. 
· Examples can include assessments that check prior knowledge that inform the teachers actions in moving forward with new content or addressing gaps in knowledge or misconceptions, hinge point questions that help the teacher to identify where next to go in the lesson or end of lesson assessments such as exit tickets that inform planning for future lessons.
· An assessment becomes formative if it informs action, therefore, summative assessment can be used formatively if they inform teachers actions in the future – for example, adjusting how a topic is taught to future cohorts based on the assessment and outcomes of previous pupils
Suggested list of the purpose and function of multiple choice questions:
· Uncover misconceptions.
· Gather information quickly and efficiently 
· Establish where pupils currently are and how to adapt teaching.
· Correct and incorrect responses can provide valuable insights
What makes a good multiple choice question (active ingredients)
· Succinct question stems.
· Standardised answer formats.
· Options are plausible.
· There can be single or multiple correct answers
· They don’t enable ‘guessing’.
· They contain a stem, a key and distractors. 
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