1.  Introduction
1.1  What are these materials for?

These materials are designed to develop trainee science teachers’ knowledge, understanding and pedagogic skills in the teaching and learning of physical sciences.  They aim to achieve this through EXTENDED and ENHANCED mentoring in the school based phases of their initial training.

1.2  Context setting – the expectations of trainee teachers

In the schools where these materials were developed and trialled, trainees are expected to teach across the science attainment targets at Key Stage 3 and, in many schools, also at Key Stage 4.

Trainees, many of whom are not strong in the physical sciences, end up teaching physical science lessons with limited support and guidance.  At the end of the training course most Newly Qualified Teachers (NQTs) go on to teach the physical sciences in and beyond their NQT year, many up to the GCSE higher tier.

The purpose of these materials is to produce NQTs better equipped to cope with the expectations that schools have of them and the realities of life as an NQT in a science department.

1.3  What is meant by EXTENDED and ENHANCED mentoring?

Before explaining exactly what extended and enhanced mentoring means, it is important to understand the basic level of mentoring that is assumed.

This resource was developed in a PGCE course with three phases of school experience.  In these three placements trainees, usually in pairs, work with a mentor who has the same science subject specialism as the trainees.  For example, a mentor for biology graduates is also usually a biology graduate.

In each week of the school placements, the trainees meet with the mentor, to whom we will refer as the ‘science mentor’, for a tutorial, usually based on generic issues linked to the trainees’ teaching.  In addition, trainees have a minimum entitlement of a lesson observation, written lesson appraisal and a verbal lesson debrief each week.  While this observation, appraisal and debrief is usually carried out by the science mentor, other science teacher colleagues may be involved. This is the basic level of mentoring.

These materials were originally developed in order to EXTEND and ENHANCE the basic level of mentoring through recruiting and training an additional, physical science mentor in partner schools.  This mentor is, ideally, a chemistry or physics graduate, but any teacher confident about their subject knowledge, understanding and topic specific pedagogy in the physical sciences could undertake the role.  Here this additional mentor is referred to as the ‘physical science mentor’.
The physical science mentor EXTENDS by providing one extra of each of the following in each week of the second and third school placements:

· tutorial

· lesson observation

· written lesson appraisal

· verbal lesson debrief.
The reason for NOT including such support in the first school placement is so that basic principles of lesson planning and class management can be practised and developed before focusing more closely on physical science subject knowledge and topic specific pedagogy.  If a pair of trainees was placed at a school, then the physical science mentor could offer each trainee in the pair an individual lesson observation, written lesson appraisal and debrief depending on the timetabling arrangements. (See Timetabling in Section 2 below)

The physical science mentor ENHANCES by focusing the tutorial, lesson observation, written lesson appraisal and verbal lesson debrief on physical science subject knowledge, understanding and topic specific pedagogy.

In these ways, the physical science mentor does not duplicate any of the work covered by the science mentor but complements it and develops the trainees beyond the usual course provision.

This approach to developing physical science knowledge, understanding and topic specific pedagogy is currently unique and provides an alternative, or even an addition to, booster courses undertaken before or during the PGCE course.

A unique feature of this resource is to offer support in the teaching of a physics or chemistry topic:
· at point of need i.e. when a trainee is about to teach the chosen topic

· based on the school scheme of work

· by an experienced mentor familiar with the school, pupils, scheme of work and trainee.
Trainees report that support of this type is the most effective in developing their subject knowledge and topic specific pedagogy.
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1.4  Trainee and mentor views

Video clips are included with this resource to illustrate trainee and mentor views of aspects of the work and to show ways in which tutorials and lesson debriefs were carried out.  All of these recordings were made during the two year pilot phase of the Physical Science Enhancement Project (PhySEP). You will hear trainees and physical science mentors referring to ‘PhySEP’ in the clips.  The clips can be accessed by clicking on the blue video link in the text or selecting from the table of video clips in Appendix 2.

The video clips were neither rehearsed nor scripted and were recorded in schools.  The sound and visual quality is variable but the views expressed and practices illustrated are all genuine.

For trainees’ views of working in this way, watch video clip 01 Trainee Voices: Views on working with the resource 1.
For a physical science mentor’s views on the approach taken, watch video clip 01 Teacher Voices: Views on working with the resource 1.

Additional trainees’ views are provided in Trainee Voices 02 and Trainee Voices 03 while additional mentor views are provided in Teacher Voices 02 and Teacher Voices 03.  For a complete list of video clips with running times see the table in Appendix 2.

1.5  What is pedagogy?

When discussing subject knowledge and pedagogy with trainee teachers the distinction that has been made is that:

· subject knowledge is the facts

· pedagogy is ways of teaching the facts.

A further distinction has been made between generic pedagogy, which concerns issues such as management of pupil behaviour, and topic specific pedagogy which centres on the following areas associated with particular topics: 

· explanations

· teaching difficulties

· models

· analogies

· apparatus/resources

· practical work

· pupil misconceptions.
Pedagogy, in the context of the materials presented here, is topic specific pedagogy and is referred to as such within the text.

1.6  Physical science mentors

Physical science mentors are usually chemistry or physics specialists in the science department of partnership schools who are involved in:

· specialist mentor training that focuses on leading tutorials, lesson observations, written lesson appraisals and lesson debriefs that concentrate on knowledge, understanding and pedagogic skills in the physical sciences
· evaluating the trainees’ materials and approaches with respect to development of knowledge, understanding and topic specific pedagogy in the physical sciences.

1.7  The tutorial model

The expectation of the DfES for trainees on PGCE courses is that by the end of the PGCE year they should have a sound knowledge of the sciences at Key Stage 3 (Sc2 to Sc4) and in their specialist subject at Key Stage 4 and Post 16.  Trainee subject knowledge is required to be audited and action taken to develop areas of subject knowledge in which they are weak.

PGCE courses have developed a range of approaches to teaching subject knowledge through, for example, pre course booster sessions, extra sessions during the PGCE course and/or weekends, as well as dedicated sessions within the university-based work.

In our experience trainees respond more positively when addressing subject knowledge prior to teaching it when there is a real immediate need to have the knowledge right.  In the light of this evidence, the model for tutorials illustrated in Figure 1 has been developed.
The tutorial model fits into a weekly three step cycle of:

Tutorial


Lesson observation

Lesson debrief

Figure 2 illustrates how one topic, matched to a school scheme of work, might map onto the three step cycle.  It should be noted that this model gives the support at “point of need”, because the tutorials run concurrently with the teaching of a physical science topic.  Each issue is dealt with prior to teaching it.
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2. Working as a physical science mentor

2.1  The role of the physical science mentor

The physical science mentor’s role centres on:

· being another warm and welcoming person to work with, particularly on early visits and weeks

· holding a weekly tutorial on a physical science topic/issue shortly before the trainee(s) will be teaching the topic/issue

· carrying out a weekly lesson observation of the trainee in a physical science lesson, with accompanying written lesson appraisal and debrief focusing on physical science subject knowledge, understanding and topic specific pedagogy.

It is expected that the physical science mentor will participate in some training sessions before starting to work with trainees.

2.2  The weekly tutorial

The general principles guiding the weekly tutorials are that they should be:

· regular (i.e. one per week)

· timetabled

· in protected time

· focused on an issue.

For physical science mentor views on the way in which they run tutorials watch video clip Teacher Voices 04: Running a tutorial 1 or video clip Teacher Voices 05 or Teacher Voices 06.
Components of the tutorial should include:

· trainees presenting the tasks agreed at the previous tutorial

· a discussion of issues arising from the tasks

· some mentor input

· a brief review of targets from the previous week

· setting new targets to focus on in the coming lesson observation

· agreeing new tasks to prepare for the next tutorial.  These should be focused on an issue and linked to a lesson they will be teaching

· other items at the request of the trainee (known in advance to the mentor)

· a tutorial record made by the trainee and copied to the mentor and university tutor.

All these components should focus on physical science knowledge, understanding and topic specific pedagogy.  The order in which components in a tutorial are addressed can be flexible.

Note the distinction between tasks which the trainees prepare for each tutorial and targets which are set by the mentor and usually relate to the coming lesson observation.

There are video clips that illustrate physical science mentors and trainees working in tutorials on these various components. For example:

· Tasks - video clip Tutorials 01: Trainee presents task, mentor discusses, or Tutorials 02, 03, 04, and 05.
· Discussion – video clip Tutorials 06: Mentor questioning or Tutorials 07, 08, 09, 10, 11 and 12.
· Mentor input – video clip Tutorials 13: Mentor input, questioning style 1 or Tutorials 14 and 15.
· Setting targets – video clips Tutorials 19: Setting targets 1 or Tutorials 20.

· Setting tasks – video clips Tutorials 16: Setting tasks 1 or Tutorials 17 and 18.

· For an indication of the time commitment to preparation for the tutorial see video clip Teacher Voices 07: Preparation time.

A written tutorial record is made by the trainees and copied to the physical science mentor, science mentor and university tutor.  See video clip Trainee Voices 04: Making a tutorial record.

A pro forma for the tutorial record is shown in Figure 3.

	Physical Science

Tutorial Record
	Name: 
	
	Date:



	Topic:


	
	Issue:


	Review of targets (previous week)




	Issues discussed (notes on)




	Target(s) for the week

1.

2.

3.




	Task(s)

1.

2.




Figure 3 
Tutorial Record Pro forma

2.3  The weekly lesson observation

The lesson observed should be a physical science lesson normally taught by the physical science mentor.  The trainee should provide a copy of the lesson plan in advance.  The physical science mentor can support the trainee in the lesson if they choose.  In the trials a blank sheet style of pro forma was used for writing lesson appraisals but this may be adapted to fit any style or pro forma for reporting.
2.4  Writing lesson appraisals.

Unlike the ‘normal’ written feedback a trainee may receive from their science mentor and class teachers, the written feedback based on the use of these materials should only address physical science subject knowledge and topic specific pedagogy.
The written lesson appraisal should:

· be written directly on to paper during the observed lesson

· ensure a positive tone and include constructive comments

· include the following types of comment:
· observation of trainee teacher actions

· description of events e.g. ‘verbatim’  language use by teacher and pupils

· evaluation of what the trainee does

· information, advice and suggesting alternatives

· posing questions

· end with a summary (see below: Summaries at the end of written lesson appraisals)

· be given to trainees, ideally within 24h, after trainees have had a chance to evaluate the lesson themselves

· be discussed in a debrief later (see below: Debrief of observed lessons).

At the end of the lesson it is advisable to make some encouraging general comments about the lesson observed without giving too much away. We feel it is important for the trainee to evaluate the lesson before the physical science mentor’s views ‘colour’ the trainee’s own reflections.
Summaries at the end of the written lesson appraisals

It is useful for the trainee if the written lesson appraisals end with a summary of the aspects ‘going well’ and the aspects ‘needing further development’. Again, the aspects should only address the physical science subject knowledge and topic specific pedagogy.
	‘Good’/‘Going well’
	‘To work on’/‘ Needs developing’

	
	


An example of a written lesson appraisal is included in Figure 4.  

Target setting

The aspects that ‘need developing’ should be prioritised with the trainee and set as SMART (Specific, Measurable, Attainable, Realistic, Time constrained) targets for the trainee to work at.  These are the targets to be set and reviewed in successive tutorials.
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Figure 4
An Example of a Written Lesson Appraisal

2.5  Debrief of observed lessons

The verbal debrief of the observed lesson should not take place during the weekly tutorial.  Instead, it needs to be arranged for another time, preferably prior to the tutorial. The debrief should be seen as an opportunity for supporting and assessing the trainee and there should be opportunities for both, the physical science mentor and the trainee, to listen and talk.
A debrief might include:

· inviting trainees to evaluate

· ensuring the targets and priorities are understood

· re-enacting episodes in the lesson

· advising

· informing

· posing questions/ suggesting alternatives.

It is important that, over several debriefs, there is a balance of the last three bullet points and that the trainee is also given the chance to contribute to the discussion.  See video clip Debrief 01: Mentor questioning 1 or Debrief 02: Mentor questioning 2.  The lesson debrief should conclude with the mentor stressing the positives and setting targets for future lessons. See video clip Debrief 03: Setting targets.
For comments by physical science mentors on the ways in which they run lesson debriefs see video clip Teacher Voices 10: Running a lesson debrief 1 or video clips Teacher Voices 11 and 12.

2.6  The first meeting with trainees

Before the first tutorial between the physical science mentor and the trainees, the physical science mentor will need to:

· consult with the science mentor to decide which physical science class(es)/topics trainees will teach

· get the regular tutorial on the timetable (i.e. ’protected’).

In the trial phase trainees provided physical science mentors with updated copies of their: 

· physical science subject knowledge and understanding audit

· personal profile

· assessment against the QTS Standards.

The physical science mentor may need to give the trainees a task to prepare for the first tutorial.

At the first tutorial the physical science mentor may need to invite trainees to briefly:

· explain their subject knowledge audit

· set their personal profile in context

· give their views on the current record of assessment against the QTS Standards.
From then on the physical science mentor will provide each week:

· a tutorial 

· a lesson observation with a written lesson appraisal, and

· a verbal debrief.
2.7  Timetabling

In the trial phase several different timetabling arrangements for physical science lessons were investigated.  In the light of experience it is suggested that the ideal arrangement is for a pair of trainees to teach the same topic to two parallel classes in the same year, one class each.  Classes can be Key Stage 3 or 4.  Tutorials directly match the topics which the trainees are teaching or about to teach. The second most popular timetabling arrangement is for a pair of trainees to team teach one class.  The tutorials can also be run with a single trainee working with a physical science mentor.

For physical science mentor views on timetabling see video clip Teacher Voices 08: Timetabling 1 or Teacher Voices 09: Timetabling 2.
2.8  Assessment

Physical science mentors are able to contribute to the assessment of trainees at the end of each school placement.  At these points it is useful to review progress and revisit and update the physical science component of the subject knowledge audit.  This should lead to setting targets for the next phase of the PGCE course.

2.9  Links to QTS Standards

Written lesson appraisals should focus on the physical science aspects of the QTS standards.

The Standards for the Award of Qualified Teacher Status (see Appendix 3) are arranged in three areas:

1. Professional Values and Practice
2. Knowledge and Understanding

3. Teaching

Planning, expectations and targets

Monitoring and assessment

Teaching and class management

When applying these standards to trainees the focus should be on physical science.  This is illustrated in the following examples taken from the standards.

1.7 … They are motivated and able to take increasing responsibility for their own professional development in teaching and learning (the physical sciences)

2.1 They have a secure knowledge and understanding (of the physical sciences)

2.1c
For Key Stage 3, they know and understand the relevant National Curriculum (Sc3 and Sc4) Programme of Study

3.1.3
They select and prepare (Physical Science) resources, and plan for the safe and effective organisation (Physical Science Risk Analysis)

3.2.3
They are able to assess pupils’ progress accurately using … National Curriculum (Sc3 and Sc4) level descriptions

3.3.4
They differentiate their (Physical Science) teaching to meet the needs of pupils …

In this way the focus of the work is NOT duplicating what the science mentor does.  Physical science mentors have an exclusive focus on physical science, knowledge, understanding and topic specific pedagogy.  Working with physical science mentors is therefore extending and enhancing.

3.  Structure of the physical science tutorial support materials
3.1  Topics

The resources have been developed and trialled by professionals at the chalk face. They are produced under topic headings which match the strands within the Science National Curriculum (1999) Key Stage 3 and Key Stage 4 (double award). In addition there are some general resources useful for revision and science fair activities in the physical sciences. The former has been found to be particularly useful leading up to examinations and the latter after Year 9 SATs.
	Key Stage 3
	
	Key Stage 4

	Solids, liquids and gases

Elements, compounds and mixtures

Physical changes and chemical reactions

Metals

Acids and bases

Circuits

Magnetic fields and electromagnets

Forces and linear motion


The behaviour of light

Hearing, vibration and sound

The solar system

Energy resources and energy transfer


	
	Atomic structure and the periodic table

Useful products from organic sources

Earth and atmosphere

Useful products from metal ores, rocks and air

Quantitative chemistry 

Chemical reactions

Rates of reaction/reactions involving enzymes

Energy transfer in reactions

Circuits and electric charge

Forces and motion

Waves: Electromagnetic spectrum

Waves: Sound and ultrasound 

The solar system and the wider universe

Energy transfer 

Electromagnetic effects

Radioactivity



	
	General
	

	
	Physics revision and exam techniques
	

	
	Science Fair Ideas
	


3.2  Issues

We have developed a range of issues on which a tutorial could focus.  The following list of issues was compiled considering key aspects of the National Science Strategy and using the professional judgement of the development team:
· key ideas, use of language and terminology

· misconceptions

· models and analogies

· practical work (including health and safety and risk assessment)

· ideas and evidence (Sc1.1)

· investigative skills (Sc1.2)

· ICT

· differentiation and SEN

· applications, relevance and cross-curricular issues.
Each tutorial should focus on ONE issue.

3.3  Issues per topic

Between 2 and 5 issues are developed for each topic. The rationale for this is that the teaching of any particular topic lasts about 3 to 4 school weeks and hence 3 to 4 physical science tutorials can take place in this time.  Tables 1 and 2 show the issues developed for each topic at KS3 and KS4.

	Topic / Issues

Key Stage 3
	Key ideas, use of language and terminology
	Misconceptions
	Models and analogies
	Practical work (including health and safety and risk assessment)
	Ideas and evidence
	Investigative skills
	ICT
	Differentiation and SEN
	Applications, relevance and cross-curricular issues

	Solids, liquids and gases
	
	*
	*
	*
	
	
	*
	*
	

	Elements, compounds and mixtures
	
	*
	*
	
	
	
	*
	
	

	Physical changes and chemical reactions
	
	*
	*
	*
	
	
	
	
	

	Metals
	
	
	*
	
	
	*
	
	*
	

	Acids and bases
	*
	
	
	*
	
	
	
	
	*

	Circuits
	*
	*
	
	*
	
	
	
	
	

	Magnetic fields and electromagnets
	*
	*
	
	*
	
	
	
	
	

	Forces and linear motion
	*
	*
	
	
	
	
	*
	
	

	The behaviour of  light
	*
	
	
	*
	
	
	
	*
	

	Hearing, vibration and sound
	*
	
	
	
	
	*
	*
	
	

	The solar system
	
	
	*
	
	*
	
	
	
	*

	Energy resources and energy transfer
	*
	*
	
	*
	
	
	
	*
	


Table 1
Key Stage 3
Topics and Issues

	Topic / Issues

Key Stage 4
	Key ideas, use of language and terminology
	Misconceptions
	Models and analogies
	Practical work (including health and safety and risk assessment)
	Ideas and evidence
	Investigative skills
	ICT
	Differentiation and SEN
	Applications, relevance and cross-curricular issues

	Atomic structure and periodic table
	
	
	*
	
	*
	
	
	*
	

	Useful products from organic sources
	*
	
	*
	*
	
	
	
	
	*

	Earth and atmosphere
	*
	
	
	
	
	*
	
	
	*

	Useful products, metal ores, rocks and air
	*
	*
	
	*
	
	
	
	
	*

	Quantitative chemistry
	*
	
	*
	
	*
	
	
	
	*

	Chemical reactions
	*
	
	*
	*
	
	*
	
	
	

	Rates of reaction (involving enzymes)
	
	
	
	
	
	*
	*
	
	*

	Energy transfer in reactions
	*
	
	
	*
	
	*
	
	
	*

	Circuits and electric charge
	*
	
	*
	*
	
	*
	
	
	

	Forces and motion
	
	*
	
	*
	
	
	
	
	*

	Waves: Electromagnetic spectrum
	*
	
	
	
	
	
	
	*
	*

	Waves: Sound and ultrasound
	*
	
	
	*
	
	
	
	
	*

	The solar system and the wider universe
	
	
	
	
	*
	*
	
	
	*

	Energy transfer
	
	
	*
	
	
	
	*
	
	

	Electromagnetic effects
	*
	
	*
	
	
	
	
	
	*

	Radioactivity
	*
	
	*
	*
	*
	
	
	
	


Table 2 
Key Stage 4
Topics and Issues

3.4  Sections within an issue

Each issue has the following sections.
· Trainees have already covered.
· Tasks for trainees.
· Mentor input.
· Reading.



Subject knowledge understanding.



Topic specific pedagogy.



Useful websites and applications.
· Resources.


3.5  Trainees have already covered on their PGCE course
This box has been left blank. It is intended that the box is completed by the university tutor to inform the physical science mentor what aspects of this issue have been already covered in university based sessions of the PGCE course.  Additionally, the box may be filled in by the trainee to inform the physical science mentor of any coverage during a previous school placement.  In this way the physical science mentor is able to build on, reinforce, revise and develop the issue based on the trainees’ current level of understanding. 
3.6  Tasks for trainees

Preparation for the tutorial

Discussion in the development team produced a variety of types of task that trainees could be asked to do in preparation for a physical science tutorial.  The list that follows is not comprehensive but it does give an idea of the sorts of ways in which a focus on physical science can be achieved:

· plan a demonstration to show to the mentor

· trial an experiment and be prepared to lead the mentor through it

· plan an ICT activity on …

· explain an analogy 

· list the strengths and limitations of a model

· plan a lesson activity to support a particular learning style

· prepare a starter activity on …

· prepare a plenary activity on …

· list the key words for a topic and explore pupil understandings

· present subject knowledge on … to mentor

· carry out a risk assessment for a practical on …

· plan an Sc1 Investigation on …

· what level is a piece of work on … at?
· Identify the major misconceptions
The length of time required for task preparation is variable.  The preparation time for one tutorial should not exceed 45 minutes.  This is not an additional workload for the trainees as they would have to prepare for the lessons in any event.  When working with a pair of trainees, it is possible for the physical science mentor to set two separate, individual tasks or to ask the pair to work on one task and then to present individually different aspects at the tutorial.  One of the physical science mentor’s roles is to ensure an equivalent workload between the pair of trainees.
The Resources section (see 3.9, Resources) provides a list of materials to support the trainees in preparing the tasks.  Where additional resources are needed for the tutorial by the physical science mentor this is also indicated.
Possible activities during tutorial

This box provides suggestions, linked to each task, as to how the trainees present the task that has been prepared for the tutorial.

3.7  Mentor Input

This focuses on physical science subject knowledge and topic specific pedagogy and suggests ways in which the mentor can make an input to the tutorial on the issue.

3.8  Readings

This section provides sources for mentors to use with trainees to develop their subject knowledge and topic specific pedagogy.  Useful websites and applications are also given.  To retain the sustainability of links within the document we have provided current advice on navigation within each website.  We have kept references to books to a minimum in order to reduce demand on school library stocks.  Where reference is made to a specific school textbook, those in current use in the school could be substituted in some cases.  References to journal articles can usually be accessed through the web links provided.
3.9  Resources

This section lists materials that may support the trainees in preparing the tasks for the tutorial and those resources which are needed for the Mentor Input to the tutorial.
In summary, the structure of the physical science Tutorial Support Materials is shown in Figure 5.


The structure developed for the tutorial pack is shown below:

Topics


Issues







Sections

Topic A

Topic B


Topic C
-Issue 1




-Issue 2




-Issue 3




-Issue etc
-Trainees have already covered







-Tasks for trainees








-Mentor Input







-Readings




-Resources
Figure 5
Structure of the Physical Science Tutorial Support Materials

3.10  Conclusion 

These materials are not intended for use without some initial training.  In the context in which they were developed, physical science mentors underwent 4 x 3 hour sessions of training which helped them to gain familiarity with the principles on which the approach is founded, the model that underpins the way of working and the nature and content of the tutorial support materials.

Following initial training, in subsequent years as few as 2 x3 hour sessions would be required to revisit the key principles and review progress with the trainees and the work involved but our practice has been to meet on a minimum of 4 occasions.  We have found that, once experienced, physical science mentors can quickly adopt and adapt the materials to the specific purposes of their schools.  For example, where a particular issue is not represented in the materials within a specific topic, the mentor should be able to develop quickly appropriate tasks for trainees and run a tutorial.
We hope that you find these materials useful and that the quality of trainees’ lessons improves in the way that we and our physical science mentors have found.
Roger Lock and Allan Soares.

University of Birmingham, School of Education. 
August 2005.

Contact via email:

r.j.lock@bham.ac.uk 
a.b.soares@bham.ac.uk 
The focus of the work is NOT duplicating what the science mentor does.  Physical science mentors have an exclusive focus on physical science, knowledge, understanding and topic specific pedagogy.  Working with physical science mentors is therefore extending and enhancing
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Figure 1	The Tutorial Model





KS 3 Topic


Energy Resources and Energy Transfer 





Teaching time on school scheme of work is 3 weeks.








Issues developed in the resource section for this topic are:





1.�
Key ideas, use of language and terminology - The resources and different forms of energy.�
�
2.�
Misconceptions – Common misconceptions about energy and its transfer.�
�
3.�
Practical work – Demonstrations and experiments to show energy transfer.�
�
4.�
Differentiation and SEN – Differentiating lessons about heat transfer.�
�



The issues and the order in which they are dealt with are chosen to match the school scheme of work, class taught and trainee needs.


For example:


Week 1:  Key ideas, use of language and terminology


Week 2:  Differentiation and SEN


Week 3:  Misconceptions














Week 2


Tutorial on differentiation and SEN; differentiating lessons about heat transfer.


Observe lesson with focus/activity on key ideas, use of language and terminology; the resources and different forms of energy, and provide a written lesson appraisal.


Debrief and discussion.





Week 1


Tutorial on key ideas, use of language and terminology; the resources and different forms of energy.





Week 3


Tutorial on common misconceptions about energy and its transfer.


Observe lesson with focus/activity based on differentiating lessons about heat transfer, and provide a written lesson appraisal.


Debrief and discussion.


Decide on next topic to be covered.





Week 4


Tutorial on next topic.


Observe lesson with focus/activity based on common misconceptions about energy and its transfer, and provide a written lesson appraisal.


Debrief and discussion.





Figure 2	Mapping a Topic Resource onto the Tutorial/Observation/Debrief Cycle
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