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ECT Programme Mentor Support Materials – Subject and curriculum	Elective self-study 2
Anticipating misconceptions
This document is intended for those who design and deliver a school-based ECT Programme. The self-study materials are intended for use with mentors working with early career teachers (ECTs) in year one. They align with the associated ECT elective self-study from this module. 		Opportunities for schools to add exemplification relevant to their context have been identified. It is suggested that further phase- or subject-specific examples be added to reflect the needs of your programme participants.
Approximate reading time: 15 minutes	

 


Introduction
Approximate time to complete: 1 minute
These optional mentor support materials include an overview of the ECT content for elective self-study 1: Anticipating misconceptions from the module: ‘Subject and curriculum.  
Your ECT will have completed their elective self-study following a reflective discussion with you in which this was identified as an area for their development. The content will help them to engage more deeply with the evidence and enhance their application of theory to their classroom practice. 
To support your work with your ECT, these optional materials outline what the theory could look like in practice, highlighting the active ingredients that make it effective. The materials also provide suggested action steps that early career teachers could take to implement these into their practice. It also includes a template to help you structure your weekly mentoring session with your ECT. 
Please note, the overview of the ECT self-study material is optional reading. You can go straight to the Next Steps: preparing for your mentoring session if you wish.  
If you choose to read this content, we suggest you first read the mentor support materials for the core self-study for ‘Subject and curriculum’. This outlines the underpinning theory and related evidence for this module. It is suggested that you read both self-studies in advance of observing and meeting with your early career teacher. This will help guide your discussion with your ECT.  
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[bookmark: Section1]
Anticipating misconceptions
Approximate time to complete: 5 minutes
Reminder of what the evidence says
Early career teachers considered the how prior learning can lead to misconceptions, the different types of misconceptions that exists and strategies to anticipate and address them. 
If you wish to review the theory relating to delivering a carefully sequenced curriculum, please see the Core self-study for ‘Subject and curriculum”.  
How prior learning can lead to misconceptions
What this looks like in practice 
For pupils to grasp new content, their prior learning must be secure. Teachers may unintentionally build on weak foundations, as pupils' ability to recall and apply previous knowledge varies. Misconceptions can persist, affecting understanding—for example, pupils studying Henry VIII’s marriages may not grasp the significance of Rome and Catholicism.
A strong curriculum builds knowledge over time, but teachers must check prior learning has been accurately recalled. Misconceptions can arise in subjects like science, where pupils may assume size determines floating rather than density. Teachers should anticipate knowledge gaps and misconceptions, using past experiences and colleague discussions to refine teaching strategies.
The teacher’s challenge is twofold: engaging pupils in recalling prior knowledge and assessing their understanding. Asking targeted questions at the start of a lesson helps activate knowledge and identify gaps—for example, in a Year 9 geography lesson on population movement, reviewing prior concepts from Year 7. Pre-assessments and self-assessment tools, like RAG rating, can further highlight gaps, though pupils may struggle to self-evaluate.
Ultimately, teachers must be willing to reteach foundational concepts where necessary, ensuring all pupils have a solid base for new learning.
Identifying the active ingredients  
The These are the ‘active ingredients’ – the key elements that will help to check the depth of pupils’ prior learning in order to address misconceptions: 
· Using a range of questioning techniques to check prior knowledge – make these questions responsive, probing and inclusive to get below the surface of pupil knowledge. For example, cold calling individual pupils or using a mechanism for whole class response, such as mini whiteboards, focused on checking for misconceptions. 
· Use a pre-assessment to gather a baseline of pupil knowledge and understanding: this could be a multiple-choice quiz, short answer test or a task that targets fundamental concepts needed for their new learning.
· Plan for pupils to self-assess their knowledge and understanding: for example by using RAG rating. This will require modelling and may not be appropriate for all pupils. 

Examples 
In the related Early Career Teacher elective self-study content, schools or trusts should have shared exemplification relevant to their context to illustrate how prior learning can lead to misconceptions. These should explicitly link to the active ingredients, demonstrating how and why they are effective. 
You may wish to share these examples with mentors. 
Examples could include: video exemplification, live modelling, a transcript, lesson observations, artefacts or classroom resources. 
Video exemplification should last no longer than 3 minutes. 












[bookmark: differenttypes]Different types of pupil misconceptions
What this looks like in practice
Teachers should be aware of different types of misconceptions to address them effectively and improve pupils’ understanding:
· Preconceived Notions arise from personal experiences or cultural influences, such as believing Africa is a single country. 
· Conceptual Misunderstandings occur when pupils grasp an idea but misapply it, like thinking a carbon footprint only includes direct emissions. 
· Vernacular Misconceptions stem from everyday language differing from scientific meanings, such as saying “heat rises” instead of explaining that hot air rises due to lower density. 
· Factual Misconceptions involve incorrect or incomplete knowledge, such as assuming Everest is the tallest mountain without considering measurement methods. 
· Non-Scientific Beliefs are based on myths or cultural views, like assuming organic farming is always better for the environment. 
By identifying and addressing these misconceptions, teachers can ensure pupils develop a more accurate and well-rounded understanding of key concepts.
Identifying the active ingredients 
Look at the following ‘active ingredients’ that can help effectively identify and therefore address different types of misconceptions:
Preconceived Notions 
· Use diagnostic assessments or pre-tests to uncover students' preconceived ideas.
· Provide real-world examples and evidence that challenge misconceptions.
· Encourage students to compare their prior beliefs with new information through discussions, debates, or inquiry-based learning. For example: If a pupil thinks “Africa is a single country,” show them maps, discuss diverse cultures, and compare economies and languages across African nations.
Conceptual Misunderstandings 
· Use analogies, models, and hands-on activities to clarify abstract concepts.
· Encourage pupils to explain concepts in their own words and correct misunderstandings through guided questioning.
· Provide multiple representations (visuals, experiments, simulations) to reinforce correct understanding.
Vernacular Misconceptions 
· Clarify scientific terminology and its difference from everyday language.
· Encourage precise language in student explanations and provide correct terminology.
· Use concept maps or word walls to reinforce technical vocabulary.
Factual Misconceptions 
· Provide credible sources (textbooks, expert interviews, reputable websites) to correct misinformation.
· Discuss why the misconception exists and why it is incorrect.
Non-Scientific Beliefs 
· Encourage critical thinking and scientific inquiry by asking
· Use the scientific method to test beliefs and distinguish science from myths.
Examples 
In the related Early Career Teacher elective self-study content, schools or trusts should have shared exemplification relevant to their context to illustrate different types of pupil misconceptions. These should explicitly link to the active ingredients, demonstrating how and why they are effective. 
You may wish to share these examples with mentors. 
Examples could include: video exemplification, live modelling, a transcript, lesson observations, artefacts or classroom resources. 
[bookmark: Timeleyfeedback]Video exemplification should last no longer than 3 minutes. 









[bookmark: Section3]Strategies to address misconceptions
What this looks like in practice 
Addressing misconceptions early helps pupils develop accurate understanding. Strong subject knowledge allows teachers to anticipate misconceptions. Hinge questions—well-designed multiple-choice or open-ended questions—help diagnose misunderstandings and determine if reteaching is needed. It's crucial to address misconceptions rather than push forward in the curriculum without resolving them. Teachers can also use strategies such as explicit explanations, discussions and debates and structured activities such as using manipulatives in maths to help address these misconceptions. 
Despite careful planning, misconceptions can still emerge during independent practice, making real-time monitoring essential. Teachers should circulate the room, distinguishing between minor errors and deeper misconceptions that require intervention. Tracking pupil progress can be streamlined using structured formats, such as writing frames or specific worksheets. A simple coding system on a class register can record common errors (e.g., not inverting a fraction in maths) and guide feedback.
By actively identifying and addressing misconceptions, teachers ensure pupils build a solid understanding, allowing them to progress confidently in their learning
Identifying the active ingredients 
The following active ingredients can be used to help address misconceptions: 
· using hinge questions in the form of multiple choice or open-ended and use at key points within the sequence of learning;  
· planning for structured discussion which encourages critical thinking; 
· using analogies, demonstrations, illustrations and worked examples;  
· using activities to support pupils to restructure their thinking; for example, the use of manipulatives in maths, reviewing historical sources or conducting fair tests in science;  
· reteaching concepts or key learning with, if needed, alternate explanations; and
· monitoring independent practice.
Examples 
In the related Early Career Teacher elective self-study content, schools or trusts should have shared exemplification relevant to their context to illustrate approaches to addressing misconceptions. These should explicitly link to the active ingredients, demonstrating how and why they are effective. 
You may wish to share these examples with mentors. 
Examples could include: video exemplification, live modelling, a transcript, lesson observations, artefacts or classroom resources. 
Video exemplification should last no longer than 3 minutes. 
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[bookmark: Nextsteps]Next steps: preparing for your mentoring session 
Approximate time to complete: 5 minutes 
The following next steps are suggestions of how mentors could support early career teachers to implement the learning from this elective self-study. Schools or trusts may wish to adapt this to meet the needs of their context and their ECTs and to align with models or processes used in their own settings.  
Observing expert practice  
If possible, arrange an opportunity for your ECT to observe a colleague teaching a lesson that that exemplifies approaches to a specific aspect of anticipating misconceptions, this could be checking prior learning, looking at different types of misconceptions or strategies to address misconceptions. 

As they observe their colleague, they should consider the following:
· How has the teacher anticipated any misconceptions in advance of the lesson?
· How does the teacher use diagnostic or pre-assessment to check for misconceptions?
· How does the teacher use a range of questions to check prior knowledge and identify any misconceptions, perhaps cold calling or whole class response?
· How does the teacher use analogies, visuals, experiments or real-world examples and scenarios to address a misconception?
· How does the teacher monitor independent practice to check for misconceptions and address them directly?

You may wish to discuss your ECT’s reflections at your next meeting. 
ECT reflection 
In their elective self-study 2, ECTs were asked to reflect on a scenario in relation to anticipating misconceptions. Select the appropriate scenario for your phase to review this:  
	EYFS
	Primary
	Secondary
	Specialist - SEND setting
	Specialist - Alternative provision



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



[bookmark: EYFS][bookmark: EYFSscenario]EYFS scenario
	Miss Franklin, an EYFS teacher, is leading a maths lesson with her reception class on comparing sizes and amounts. She holds up two chocolate bars: one is long and thin, while the other is short and wide. She places them on different desks and asks the children to walk to the desk that they think has the chocolate bar with the most chocolate. 
All of the children walk to the chocolate bar that is long and thin. She asks the children “why do you think that one has more chocolate?”
"That one is bigger, so it has more!" exclaims Leo.
"Yes, the big one always has more!" agrees Sophia.
Miss Franklin realises that the children believe "bigger" always means "more," without considering width or shape.
As you read the content of the elective self-study and reflect upon your own context, consider what approaches Miss Franklin could plan to anticipate and address this misconception with the class.
Here are some options that can support your reflection:
A. Break both chocolate bars into pieces and place them side by side so the pupils can physically see the amount of chocolate. Follow this up by also doing a similar activity with two cups of water (tall and thin and short and wide) and two piles of cubes arranged differently.
B. Encourage exploration through play by giving the pupils different containers and objects of different shapes for the pupils to fill, stack and compare guiding them to notice that bigger depends on more than just one dimension. 
C. Use open ended questions to explore the concept such as “What happens if we break the chocolate bars into pieces?” and “Does tall always mean more, can you think of an example?”
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[bookmark: PrimaryScenario]Primary scenario 
	Miss Franklin, a Year 5 teacher, is starting a science lesson on the composition of air and respiration. To check the prior learning of the whole class she asks the class a series of questions using mini whiteboards. 
She begins with, “What gas do we breathe in?”, giving the pupils 30 seconds to write their response. 
As she scans the boards, she notes that they have all written ‘oxygen’.
Mrs. Taylor nods. "Good! And what else do we breathe in?"
The pupils look puzzled. Nobody writes. 
"Nothing, just oxygen!" says Jack.
"We only need oxygen, so that’s all we breathe in," he says.
She notices that many of the pupils are nodding in agreement. Miss Franklin realises that many of her pupils mistakenly believe that the air we breathe is pure oxygen. She knows she needs to address this before moving on.
As you read the content of the elective self-study and reflect upon your own context consider which approaches Miss Franklin could use to anticipate and address this misconception with her class.
Here are some options that can support your reflection:
A. Use a visual representation in the form of a pie chart, of the Earth’s atmosphere. This will help pupils to see that while oxygen is important it is not the only gas we breathe in. 
B. Use questioning to challenge their thinking, encouraging them to think critically. She asks, “If we only breathe in oxygen, what happens to other gases in the air?” and “Do deep sea divers use normal air in their tanks or something different?”
C. Use a clear, unambiguous explanation of what the composition of air is, supported by real world scenarios related to astronauts, divers and hospitals.  
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[bookmark: SecondaryScenario]Secondary scenario
	Miss Franklin, a Year 13 psychology teacher, is beginning her unit of work on schizophrenia. Wanting to gauge her pupils’ prior knowledge, she starts with a simple question:
“What do you already know about schizophrenia?”
Several hands shoot up.
"It means you have multiple personalities!" Jake says confidently.
"Isn't it when people are really aggressive and dangerous?" asks Sophie.
"It just means hearing voices, right?" adds Liam.
Miss Franklin realises that many students have absorbed common media stereotypes rather than accurate psychological knowledge. Before moving forward, she decides to challenge these misconceptions head-on.Top of Form
Bottom of Form
As you read the content of the elective self-study and reflect upon your own subject and phase, consider which approaches Miss Franklin could use to both anticipate and address this misconception with her class.
Here are some options that can support your reflection:
A. Explicitly and directly address the misconception as myths and engage the pupils by giving clear explanations of what schizophrenia is. 
B. Present a case study of a young woman named Emma, who experiences auditory hallucinations but manages her condition with therapy and medication. She asks the students to consider: "How might misconceptions about schizophrenia impact someone like Emma? How would stigma affect her daily life?"
C. Contrast real life case studies with those that are depicted in movies and in the media. Use this as a way to encourage analysis and to draw out key learning.
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[bookmark: SpecialistScenario][bookmark: SENDscenario]Specialist - SEND setting scenario
	Miss Franklin, a geography teacher in a SEND school is preparing to begin a new topic about rivers with her Year 10 pupils, all of whom have processing difficulties and can become overwhelmed easily with too much information. 
Before starting the topic, she wants to ensure she has considered the possible misconceptions that the pupils may have so that she can firstly check them in advance and plan how to address them if needed. The common misconceptions she identifies are:
· Confusion between the mouth and source of the river (pupils may also not know this terminology).
· The idea that the river starts at the sea and flows inland.
· That a branch of a river flows away from the main stream.
· That rivers flow faster in mountains. 
· Assuming rivers are only found in the countryside rather than in towns. 
Now she has identified the possible misconceptions she can devise a diagnostic assessment to check her pupil’s knowledge and understanding and plan how to address them.  
As you read the content of the elective self-study and reflect upon your own context consider what Miss Franklin could include in her diagnostic assessment use to check whether her pupils have these common misconceptions.
Here are some options that can support your reflection:
A. Provide pupils with a large, labelled diagram of a river with removable labels and ask them to match a series of key terms to the parts of the diagram, sticking them on using the Velcro. 
B. Present a series of mages showing rive from mountain to sea. Include some incorrect sequences and ask pupils to sort the images into the correct order.
C. Give pupils a series of images of rivers in different locations and have them sort them into 2 piles, one of rivers in the city and one of rivers in the countryside.



Click here to return to Content page



[bookmark: Altprovscenario][bookmark: APscenario]Specialist - Alternative provision scenario
	Miss Franklin, a history teacher in an alternative provision setting, is preparing to begin a new topic on the Industrial Revolution with her small class of Year 9 pupils. Many of her students can become overwhelmed if presented with too much information at once and she also has two pupils who have only just joined the group.
Before starting the topic, she wants to ensure she has considered any potential misconceptions the pupils may have so that she can check their understanding in advance and plan how to address any gaps in knowledge. The common misconceptions she identifies are:
· Believing that the Industrial Revolution was a short event rather than a long period of change.
· Thinking that factories immediately replaced all traditional industries rather than developing alongside them for many years.
· Assuming that all people benefited from industrialisation rather than understanding the hardships faced by workers.
· Confusing the causes and effects of the Industrial Revolution, such as believing child labour was a new phenomenon rather than an existing practice that expanded.
Now that she has identified these misconceptions, she can design a prior knowledge check to see what her pupils’ knowledge and understanding is before planning targeted strategies to address any misunderstandings.
As you read the content of the elective self-study and reflect upon your own context, consider which approaches Miss Franklin could use to check whether her pupils have these common misconceptions.
Here are some options that can support your reflection:
A. Create a large classroom timeline with key events, inventions and changes spread across several decades. Use colour coded cards or event symbols that pupils can physically place on the timeline to show the duration and progression. 
B. Complete a Venn diagram activity to compare traditional industries with early factories.
C. Use a cause-and-effect sorting task with images or brief descriptions for pupils to place into “cause,” “effect,” or “both” columns. Present a timeline of child labour that predates the Industrial Revolution, showing how industrialisation expanded its scale and then use a teacher-guided discussion to help pupils reason through the concept.



You may wish to ask your ECT to share their notes from their reflections during the self-study to help elicit their understanding and support your discussions.  
Suggested action steps
Early career teachers were prompted to identify an upcoming lesson and consider how they might implement one of the following actions, however you may wish to select an alternative step that based on your lesson observations and discussions with your ECT. In your discussion, the focus should be on identifying the active ingredients for the action step and how these will be enacted in the classroom.  
See the following examples and accompanying guidance for developing specific areas of practice. The suggested actions were also shared with ECTs. 
The active ingredients have been included to help you plan and practice the action. 
	Plan for possible misconceptions by anticipating in advance areas where pupils may have unstable or incorrect prior knowledge. 
The active ingredients that will help increase the effectiveness include: 
· Using a range of questioning techniques to check prior knowledge – make these questions responsive, probing and inclusive to get below the surface of pupil knowledge. 
· Use a pre-assessment to gather a baseline of pupil knowledge and understanding, such as a multiple-choice quiz, short answer test or a task that targets fundamental concepts needed for their new learning.
· Give the pupils chance to self-assess their knowledge and understanding of a topic before commencing the new learning.


	Plan to use a range of questioning techniques to diagnose any misconceptions.
The active ingredients that will help increase the effectiveness include: 
· Cold calling individual pupils to assess prior knowledge and test for misconceptions.
· Whole class response using mini whiteboards.
· Multiple-choice hinge questions designed to use at key points within the sequence of learning to check understanding and explicitly address misconceptions.  

	Plan to address any misconceptions through structured explanations.
The active ingredients that will help increase the effectiveness may include: 
· Plan, using clear and unambiguous language, an explanation to address a specific misconception. 
· Use visual aids, concrete examples, experiments or simulations to reinforce the explanation. 
· Discuss why the misconception exists and why it is incorrect.

	Plan for how you will monitor independent practice, making a note of student misconceptions. 
The active ingredients that will help increase the effectiveness may include: 
· Prior to the lesson consider what it is in advance you want to monitor during the practice, be specific. 
· Create a simple code that can signal pupil understanding. 
· Address the misconception in the moment with specific feedback. 
If necessary, revert to re-teaching a concept to the whole class.



You may also wish to select an alternative action step as a result of your observation and relating to how to address misconceptions that is appropriate for your own context and the needs of your pupils. 
Stretch and challenge
If you feel that your ECT’s current practice can be stretched or challenged, you may want to select more than one precise action. This will help develop their ability to effectively implement multiple approaches during the same lesson. 
Lesson observation of your early career teacher
Arrange to observe your early career teaching putting the action step into practice in their classroom, focusing on the effective implementation of the active ingredients. 

The National Institute of Teaching uses the six-step observation and feedback model that is based on the work of Bambrick-Santoyo (2016)​; however, your school or trust may have their own model for observation and feedback.  
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[bookmark: Frameworkstatements]Related Initial Teacher Training and Early Career Framework statements 
Subject and curriculum
Learn that…
· 3.2 Secure subject knowledge helps teachers to motivate pupils and teach effectively.
· 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.
Learn how to…
· Deliver a carefully sequenced and coherent curriculum, by:
· 3.c. Working with experienced colleagues to accumulate and refine a collection of powerful analogies, illustrations, examples, explanations and demonstrations.
· 3.e Being aware of common misconceptions and discussing with experienced colleagues how to help pupils master important concepts.

Click here to return to Content page
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[bookmark: Appendix]Appendix 
Mentor and ECT meeting template 
This template is based on the six-step observation and feedback model used by the National Institute of Teaching (Bambrick-Santoyo, 2016). Schools or trusts may wish to adapt this to align with their own model for observation and feedback.  

	Check-in
Start by asking your ECT how their week has been, both in and out of school—check in on their wellbeing, workload, and energy levels. You could invite them to share any successes, challenges, or areas where they’d like support. 


	












	Praise strengths
Following the observation of your ECT this week, praise a specific area of their practice based on your observations from the lesson. This may be a previous action step that they have successfully implemented. 


	Notes 










	Probe areas for development
Based on your notes from the observation, identify an area for development linked the current focus area. You may wish to ask your ECT to share their notes from their reflections during the self-study as part of this process to help elicit their understanding and drive the dialogic process.  

 

	Notes (include relevant dates and details from specific observations)













	Set precise actions
Having probed areas for development, elicit a precise action your ECT can implement to develop their practice relating to the focus area. Ensure it is:
· Observable – ensure it is something that can be seen during the lesson observation. 
· Practice-able – is this something that your ECT can successfully achieve? Aspirational targets should be avoided. 
· Bite-sized – the action should be granular so that ECTs can achieve it by the next observation rather than long-term, multi-faceted targets. 
· Include the ‘how’ not just ‘what’ – Success criteria will help determine how the action will be achieved. This could be written jointly with the ECT. 


	Agreed precise action 









	Plan based on actions: Work with your ECT to review and refine their chose action. This could include a script or product to be used live with pupils.  Identify success criteria together focusing on the active ingredients of the approach. Through questioning and dialogue, support your ECT to identify ways to successfully implement their action.  


	Observations of colleagues?


When will the action be implemented within the lesson?




Together, prepare a script/create a product that would be delivered live to pupils. Outline the success criteria below. You may wish to review the active ingredients highlighted in the elective self-study. 







	Practice based on plan: Practice could involve creating a product, such as a resource or it may include planning a scripted performance that would ultimately be delivered live to pupils. 
1. Review what effective delivery would look like.
1. Provide your ECT with a model or exemplar of how to implement the chosen strategy or approach before supporting them with practice. 
1. Having shared the model or exemplar with your ECTs, they should then undertake practice using the success criteria you have written together.
1. Provide feedback based on the success criteria and support your ECT as required. ​ This may involve repeating the practice until all the success criteria are successfully achieved



	Feedback: 













	Follow up: Plan a follow-up observation of your ECT to see them put their plan into action. 

Time and date agreed with ECT: 





	Observing expert practice 
If possible, arrange an opportunity for your ECT to observe how a colleague in your school or within your trust actively maintains or restores relationships with pupils. 
Notes (who, when, where)







	AOB (any other business)
Is there anything else you need to discuss with your ECT today. This could include upcoming dates in the school diary or any other areas of support they might need. 
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