PGCE 
Science Handbook

2010-2011
Tutors: Jen Smyth (Course leader)

             Jon Daveney
September 2010– July 2011
CONTEXT
This course builds on your scientific knowledge in a range of topics and extends your experimental and investigative skills through practical activities.  It relates the educational theories and practice taught in the Professional Studies course to the learning and teaching of science in nurseries and classroom.  It will enable you to develop an understanding of the subject in relation to the Foundation Stage curriculum and the National Curriculum at Key Stages 1 and 2 and will prepare you to teach science to children in your chosen age group in inner city, multilingual nurseries and primary classrooms.

We recognise that many of our students have diverse Science backgrounds, for example graduates with overseas degrees and returners who may not possess formal science qualifications. In contrast the students with UK degrees and relatively recent secondary science education have differing needs. These varying levels are encompassed within our planning to ensure that on exit students have attained the equivalent to KS4 Science and beyond. We therefore adopt a pedagogy that acknowledges the acquisition of science knowledge and understanding through a Constructivist approach. This teaching style requires that we concentrate on students' previous knowledge, their acquisition of new knowledge and processes and their application. This style as modelled in lectures is the approach that best supports children's learning in Science.

By the end of the course students will have a secure knowledge and understanding of Science and be able to provide a stimulating and challenging Science curriculum for both Early years and Primary children especially within the culturally diverse urban classroom.

LEARNING OUTCOMES
On successful completion of the module students will:

· have developed extensive knowledge and understanding of the Nature of Science process  skills and knowledge of science.

· have a positive attitude towards Science.

· have developed understanding of the pedagogical centrality of  the     Constructivist  methodology

· Be confident in their ability to meet the requirements of the Foundation Stage and the National Curriculum science in  nursery and primary schools

· ensure that equal opportunities, with particular foci on gender , ethnicity multilingualism and children with special needs will be an integral part of their planning and teaching 

· extended knowledge of the importance of play and investigative, collaborative

activities in their scientific development    

· developed their ability to support and intervene to extend children's 

understanding, maintaining high expectations of all children.

· have a secure understanding of   planning for progression, including differentiation through task and outcome.

· have acquired the skill and the knowledge to select and evaluate diverse and 

            Appropriate resources, including ICT 

· have an understanding of the different assessment tools available( eg formative

            and summative record keeping and reporting).

· assist students in meeting selected standards.

Teaching  and learning methods

 Our teaching methods which include a variety of approaches -   lectures, practical and collaborative activities , the use of multi media and discussions will reflect the Constructivist methodology. This allows students to experience the processes involved in this approach - orientation, elicitation, intervention, application.

Students are encouraged to organise study groups to share and discuss their learning in Science.

Assessment

Details will be available in the PGCE Assessment handbook and a the end of this document
NB 

This booklet will include the course outline for both the Early Years and Primary pathways. It is important that you regularly consult this document for any variations in the programme. 
ALL SESSIONS ARE COMPULSORY and attendance is expected from everyone (Unless convincing reasons are submitted ) 

W/b 20th Sept.
Session 1

BUBBLES – and Scientific Investigation

ICT opportunities.

Use of multimedia sources to make comparisons

Links to N.C. and KUW in EYFS

SC1 – KS1 and 2 and their relevance and application to Sc 2-4.

Early Learning Goals for Knowledge and Understanding – relevant areas

Learning Outcomes for the session
For the students to:-

· understand what is meant by process skills and their application in the context of 

            N.C. Science 2-4 and Knowledge and Understanding of the World  in EYFS

· know that science involves skills, attitudes and concepts/knowledge and has many dimensions including moral, social, economic, historical and philosophical.

· Understand that science is a collaborative process.

·  Understand that the process skills will help to promote curiosity,

             perseverance  and a positive attitude towards this curriculum area.

· be aware of some of the equal opportunities implications in learning science

OUTLINE OF THE CONTENT OF THE SESSION

During the first part of this session we will look at our own personal Science histories. We will then go on to explore the requirements of  the NC  KS1 and 2 in science and the area of Knowledge and Understanding of the World in EYFS. Then we go on to explore the Process skills involved in Science 1 and also the requirements of the CGFS. The Constructivist approach to learning scientific concepts will be introduced at this point and how this approach relates to the Process skills. You will then carry out an investigation using bubbles which will reinforce the Constructivist approach to learning. We will also discuss the relevance of this activity to Science 3 and 4 . This first session will be delivered in a similar way to both age choices group as the process skills are equally relevant to both groups.

The second part of the session will explore some of the stereotypical images and ideas held of science and scientists. We will also look at the implications for classroom/ early years practice. There will be suggestions for appropriate activities relating to this part of the curriculum for use in schools/nurseries. 

Abstracts from relevant articles can be found on Weblearn to study in preparation for next week's session on Gender and Electricity

Required Reading

A.S.E.(1998) Sc 1  Investigation for KS1 and KS2 (A.S.E.)

de Boo, M.(ed) (2000) Laying the Foundations in the Early Years (A.S.E) (ch 3)

Harlen,W.(2000) (3rd Edition) The Teaching of Science in Primary Schools  Fulton (ch. 8 and 13)

Hollins, M., Whitby,V. (2001) Progression in Primary Science Fulton (ch.1)

Smyth,J.(2007) Enhancing Early years Science Trentham

Sherington, R.(1998) ASE Guide to Primary Science (ASE ) Section2  2.1 – 2.5

Wenham, M. (1995) Understanding Primary Science ideas, Concepts and Explanations Ch.1                                  

	Session 1
	Key learning


	
	What I need to follow up




Session 2
MATERIALS

ICT opportunities 

Use of software packages to combine words and pictures about materials and objects (Early Years)

The use of sensors to detect and record temperature changes

Links to N.C. and KUW

Sc. 1 and Sc.3 KS1 and KS2 and ELGs in KUW

Learning Outcomes for the session

For the students to know

· find and explore different ways in which objects can be identified and classified

· relate properties of materials to their uses

· be aware of the variety of ways in which children can communicate their scientific investigations.

BRIEF OUTLINE OF THE SESSION 

The session will again follow the Constructivist approach. We will look at our existing knowledge about materials through group brainstorms – each group’s findings will then be collated and a class discussion will follow during which any misconceptions are addressed. We will then go on to investigate the properties of materials in a more detailed manner, linking into the Particle theory. After this we will look at research available on children’s ideas about materials. As an integral part of this session we will be looking at ways of incorporating resources/materials from a wide variety of cultures to ensure equality of access to all children. This will be followed by some practical work about mixing and separating different materials- addressing ways of delivering this part of the curriculum in the classroom/nursery setting.

The session will conclude with a plenary session during which results of the practical work will be discussed. Issues of safety in the classroom, which will be implicitly addressed throughout the course, are discussed in more detail during the last part of the session.

Required reading 
Hollins,M. , Whitby,V. (1998) Progression in Primary Science David Fulton

Reiss, M. (1993) Science education for a Pluralist society.OUP ch 7

Wenham, M. (1995) Understanding Primary Science- Ideas, concepts and explanations Paul Chapman 

	Session 2
	Key learning



	
	What I need to follow up
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W/b 4th October
Session   3

PLANNING AND ASSESSMENT IN SCIENCE TEACHING

Learning Outcomes for the session.

For students to 

· To be able to set challenging teaching and learning of science objectives which 

            are relevant to all pupils in their class.           

·       To select and prepare science resources which are easily accessible for all  

            members of the class

·       To make appropriate use of a range of monitoring and assessment strategies.

·        Learn to assess children's scientific progress using a variety of assessments.

·        To be aware of end of Key Stage expectations.

BRIEF OUTLINE OF THE SESSION

We will spend the first part of the session looking at and discussing planning for science – long, medium and short term. 

Using examples of published planning you will have an opportunity to work in small groups to produce examples of the three types of planning around a suggested topic.

During the second part of the session we will look at the various forms of assessment  of science work -both formative and summative. Examples of children’s work will be available in order for you to carry out assessments.

Required Reading.

Harlen, W. (2000) The Teaching of Science in primary Schools. Fulton. Ch 14,15,16.

Hollins, M. Whitby, V(2001) Progression in primary Science. Fulton. Ch.5,6.

	Session 3
	Key learning



	
	What I need to follow up




w/b 18th Oct
Session 4
ELECTRICITY with Design and Technology
ICT Opportunities

Control of fairground models (Primary}

Links to N.C and KUW in EYFS

Sc 4  KS 1 and 2 , ELGs for KUW

Learning Outcomes for the Session.

For students to :-

· Have investigated children and students’ ideas about electricity.

· Understand why a complete circuit is needed to make electrical devices function  

            and how switches can be used to control electrical devices.

·       Understand ways of varying the current in a circuit to make bulbs brighter or

            dimmer.

·       Represent correctly circuit components.

BRIEF OUTLINE OF THE CONTENT OF THE SESSION

During the early part of the session there will be a discussion about the role of Constructivism in the acquisition of scientific concepts. This approach will be the model for the session:- Elicitation, Awareness and dissatisfaction, Generation and Understanding.

The students will be asked to contribute their own ideas and understanding of electricity- feedback and discussion .

We will then look at some research carried out with children about their understanding and ideas about electricity and its uses - how to deal with misconceptions if they occur. Using the SPACE Nuffield project handbooks we will also look at published research in this area

During the next part of the session we will carry out some Design and technology practical work by investigating the composition of circuits - series and parallel- and the use of the diagramatic form to represent the various components. We then go on to investigate a ways of combining design and technology with science.
You will then be given a series of challenges which will require your new found or existing knowledge to solve. These activities are a good resource for use in the classroom - some are suggested for each of the 3 age ranges.

Required Reading

De Boo, M.,(2000) Laying the Foundations in the early years. Ch.7. ASE

Reiss, M. (1993) Science education for a Pluralist society.OUP ch 8.

	Session 4
	Key learning



	
	What I need to follow up
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w/b  25th Oct.
Session 5
THIS WEEK’S SCIENCE TASK 

We would like you to choose from the list of places of special scientific interest. (Lists will be given out in Session 3)

During the visit investigate the suitability of the venue for some of the requirements of Sc 2 (Living processes) or K.U.W (EYFS) – you can choose the age group(s) targeted.

After the visit you should design a poster (A3) which advertises the merits of the centre as a venue for a school visit. This poster should be brought to Session 6
If you need inspiration look at some of the posters on display in LG04.
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W/b 1st November
Session 6
FORCES. 

 ICT opportunities

Use of appropriate software packages to reinforce work on forces

Links to NC and KUW in EYFS

Sc1 and Sc 4 – KS1 and KS2 and ELGs in KUW

Learning Outcomes for the session.

For students to 

· be aware of children’s and students’ ideas about force.

· know interventions which will develop children’s ideas about forces.

· distinguish between the scientific and everyday meanings of ‘force’

· know that a force is a push or a pull.

· understand that gravity is a force.

· know that a force can make a stationary thing begin to move and can cause moving things to speed up, slow down, stop, change direction or shape.

· know Newton’s 1st law and it’s application – an object continues in a state of rest or uniform motion in  a straight line unless it is acted on by some external force.

· understand the concept of balanced forces and Newton’s 3rd law – every action has an equal and opposite reaction.

· be able to represent force using arrows.

BRIEF OUTLINE OF THE SESSION

The session will begin with a focus on your existing ideas about Forces and the everyday usage of the work Force. We will then examine existing research about children’s ideas about forces and common misconceptions.

We will then carry out some relevant practical activities centred around forces – these activities will be appropriate for your chosen age groups and also ensure that they are accessible to all the children in your class/group. Throughout the session we will be discussing and looking at ways of supporting all children’s needs in science learning – strategies and suggested specific activities to support this. 

 Required Reading

Hollins,M. Whitby,V. (2001)Progression in Primary Science. Routledge. Ch. 4

Reiss, M.(1993) Science for a Pluralist Society. OUP. Ch 8

Wenham, M. (1995) Understanding Primary Science Ideas, concepts and explanations. Chapman . Ch 14

	Session 6
	Key learning



	
	What I need to follow up
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W/b 3rd Jan
Session 7

Gender and Scientific Language

This week’s session will provide opportunity for you to work in small groups, either in the teaching room or anywhere you find appropriate. This allocated time will enable you all to take an active role in the session and to prepare a short presentation based on the following 2 questions :-

1. Are there gender implications in the delivery of science in the classroom – if so what are they?

2. Think about the use of scientific language in your teaching – when is it appropriate – at what stage do we introduce certain terminology etc?
W/b 10th January
Session 8

LIVING PROCESSES  (Plants)

ICT Opportunities 

Use of multimedia resources for further research

Links to NC KS1 and 2 and KUW in EYFS

Sc 1 and Sc 2 and relevant parts of KUW in EYFS

Learning outcomes

For the students to know

· To know about  children’s ideas about plants- leaves, roots and stems   
· An understanding of the cellular structure of plants and comparison with cellular structure in animals
· The role of photosynthesis in the life of plants.                                                                                       

OUTLINE OF SESSION

We will begin by looking at the composition of the plant cell and compare the differences and similarities with animal cells.

We will then study the process of photosynthesis and the importance of this process in the food web. The next part of the session will look at reproduction in plants – both sexual and asexual.

The second half of the morning will allocated for the delivery of your short presentations
Required reading

Devereux, J.(2000) Primary Science Open University  Ch. 5

Hollins,M. Whitby,V. (2001)Progression in Primary Science. Ch 2
Wenham. M.(2005) Understanding Primary Science ideas, concepts and explanations.Chapman Ch 4 and 2
	Session 8
	Key learning



	
	What I need to follow up
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W/b 17th January

Session 9

MAGNETISM

ICT Opportunities

Use of appropriate software to enhance teaching and delivery of this area of the curriculum 

Links to N.C and KUW in EYFS

Sc 4 KS1 and 2 and relevant areas of KUW in EYFS

Learning Outcomes 

For the students to know

· To know about children’s ideas about Magnetism

· Understand how magnets and magnetic materials perform

BRIEF OUTLINE OF SESSION

During the early part of the session there will be a brainstorm about Magnetism and then discussion about relevant concepts and misconceptions. Using the SPACE project research on this area of the curriculum we will then go on to look at children’s ideas about Magnetism and look at ways of delivering this area of curriculum in either the classroom or nursery setting. (The session, like all of the taught sessions will follow the Constructivist approach to teaching and learning – Elicitation, Awareness and dissatisfaction, Generation and Understanding)

The last part of the session you will be given an opportunity to carry out some practical work on activities for use in the classroom/nursery setting.

Required reading

Devereux, J.(2000) Primary Science Open University  Ch.8

	Session 9
	Key learning



	
	What I need to follow up
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W/b 24th January

Session 10
EARTH AND SPACE.

ICT Opportunities

The use of video or CD Rom to study models of the Sun, Earth and Moon systems.

Links to NC KS1 and 2 and KUW in EYFS 

Sc 1and Sc 4 and KUW in EYFS

Learning Outcomes for the Session

For the students to know

· That the universe includes galaxies which include stars.

· The sun is at the centre of the solar system

· The explanations for the phases of the Moon, eclipses, seasons  and the length of the year.

· The explanation of day and night.

BRIEF OUTLINE OF THE SESSION

 The session will begin by examining our own ideas about Earth and beyond – class discussion and dealing with any misconceptions that occur. We will then go on to look at research carried out by  Nussbaum and Novak (1989)  into children’s understanding of this part of the science curriculum. An appropriate educational video will then be shown and discussed. This will be followed by a practical workshop in which you will be able to carry out activities which are appropriate for your chosen age group.

The last part of this session will provide an opportunity to look at ways of incorporating science into cross curricular teaching.

Required reading

Hollins, M. Whitby,V. (2001) Progression in primary Science.   Routledge. Ch.4

Kennedy, J.(1997)Primary Science- Knowledge and Understanding. Routledge. Ch.12

Wenham, M. (1995) Understanding Primary Science – ideas ,concepts and explanations. Chapman. Ch.18

	Session 10
	Key learning



	
	What I need to follow up
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W/b 31st January
Session 11

LIFE PROCESSES 

Learning outcomes for the session.

For students to know 

· Be aware of children’s ideas about  themselves

· Know that multi-cellular organs carry out specialised functions in the human

            body

· Know about keeping healthy and the role of drugs as medicines

· Know that tobacco, alcohol and other drugs can have harmful effects.

· Know some strategies for promoting equal opportunities in the context of  

           ‘Ourselves’

OUTLINE OF SESSION
The session will provide opportunities to investigate the location and use of the main organs of the Human body and their specialised use within the body.

We will then go on to look at the main factors involved in healthy living and the various drugs which can harm this process.

This part of the science curriculum offers excellent opportunities for discussion about ‘Ourselves’ – similarities and differences and the need to respect these differences – implications for our teaching.

The remainder of the session will be devoted to appropriate activities. 

W/b 7th March
Session 12

Eureka Day

This session will take the form of a ‘circus’ of activities. These will include areas of science already covered in the course and also visit some new areas. There will be ample opportunity for students to work on areas of concern during the allocated time and also to work on activities from age groups other than their chosen one. Space will be given to looking at the planning  of these activities and the cross-curricular opportunities the activities provide. 

W/b 14th March

Session 13

SOUND AND LIGHT

ICT Opportunities

Use  sensors to detect and compare sounds made under different conditions(primary and early years)

Links to NC KS1 and KS2 and KUW in EYFS 

Sc 1 and Sc 2, KUW in EYFS

Learning Outcomes for this session
For students to know

·  about  children’s and students’ ideas about light

·  some interventions to help children to develop these ideas.

·  that light comes from a variety of sources and travels in a straight line.

·  that darkness is the absence of light and that light travels through some materials and not others.

·  how shadows are formed.

·  that light can be reflected.

·  that sound, like light can be reflected.

· and understand that sounds are made when an object vibrates and that it travels through some materials.

·  that sounds decrease with distance from the source.

·  and understand the relationship between length of vibrating object and pitch

· how the ear works.

BRIEF OUTLINE OF THE CONTENT OF THE SESSION

The session will start with an elicitation of our existing ideas about light – brainstorming and reporting back. Using these ideas we will then discuss the relevant facts we need to understand in order to deliver this part of the curriculum. We will then go on to examine some research carried out with children about their conceptions and misconceptions about Light – this will help to inform lesson planning and ensure a successful delivery. At this point we will revisit the relevance of the constructivist method in our pedagogical approach. You will be presented with a range of activities which will help to develop and explore ideas about light and vision.

The second half of the session will follow the above format using sound as the central theme .

The practical element of this session will provide activities appropriate to your chosen age group

Required Reading

Hollins, M. Whitby,V. (1998) Progression in Primary Science.Fulton. Ch 4.

Kennedy, J. (1997) Primary Science- Knowledge and Understanding. Routledge. Ch. 10 & 11

Wenham, M.(1995) Understanding Primary Science ideas, concepts and explanantions.Chapman. ch.16 & 17 

	Session 13
	Key learning



	
	What I need to follow up




W/b 21st March
Session 14

LIFE PROCESSES 

Learning outcomes for the session.

For students to know 

· Be aware of children’s ideas about  themselves

· Know that multi-cellular organs carry out specialised functions in the human body

· Know about keeping healthy and the role of drugs as medicines

· Know that tobacco, alcohol and other drugs can have harmful effects.

· Know some strategies for promoting equal opportunities in the context of  

           ‘Ourselves’

OUTLINE OF THE CONTENT OF THE SESSION

This first part of this session will take place in the ICT suite – we will be looking at ways of using appropriate software to help deliver this part of the session.

During the last part of session you will be presenting the posters you designed about the visit you made to a place of scientific interest during Session 11

.

Required reading.

Hollins, M. Whitby, V.(1998) Progression in Primary Science Fulton Ch.1

Nuffield Primary Science (1993) Living Processes Collins

Qualter,A. (1996) Differentiated Primary Science OUP

Reiss,M. (1993) Science education for a Pluralist Society OUP Ch.6

Wenham,M. (1995) Understanding Primary Science ideas,concepts and explanations.. 

W/b 28th  March
Session 15

SEX EDUCATION 

Learning Outcomes for the session
For students to know 

· to understand the requirements of the NC and the EYFS in respect of  Life  

            Processes and PSHE

· To be aware of children’s knowledge and understanding of this area of the 

            Curriculum and to be able to provide relevant information in an informed manner

· To be aware of, and to deal sensitively with cultural attitudes towards sex 

            education

OUTLINE OF THE SESSION

During this session we will look specifically at the inclusion of Sex education into the Science curriculum and the requirements of the relevant parts of the PSHE documents. It will include group work - addressing questions that children ask about reproduction etc and the means of answering these questions at different stages of their development. 

There will be an opportunity for class discussions and a relevant sex education video will be shown and discussed.

Required reading

Hollins,M. , Whitby,V (1998) Progression in Primary Science Fulton. Ch.2

Kennedy, J.(1997) Primary Science - knowledge and Understanding Routledge. Ch.2

Wenham, M.(1995) Understanding Primary Science -Ideas, concepts and explanations. Ch.3 

THE ASSIGNMENT

The assignment for Science is to design a Big Book about a non- stereotypical scientist. A rationale will form the first part of the assignment and the production of the Big Book the 2nd part.

The rationale  should be about 2000 words approximately and the Big Book equivalent to 2000 words.

Why a Big Book about a non-stereotypical scientist?

Scientists are frequently presented as white/male/middle class etc and the diverse community of scientists that actually exists is not often reflected in the media. You are asked to choose a subject for your book which more accurately represents the present community.

Criteria for assessment of the Rationale

Your rationale should offer a considered explanation for choice of subject and address the relevant criteria. You must provide ample evidence of your own understanding of the areas of science which your book addresses and the pedagogical issues involved. There must be clear indication of applying recent and relevant published research to substantiate your own findings.

· Know, understand and can apply scientific subject knowledge at your own level and use this effectively across the Early Years and Primary curriculum

· Provide evidence, substantiated by recent published research of your own understanding of Science 1

· Demonstrate your understanding of the scientific process skills as they relate to the scientist you present.

· Know, understand and apply the requirements of the National Curriculum and the CGFS in your teaching and assessment.

· Demonstrate awareness of the cross curricular implications in your rationale and how you address them.

· Show how the Big Book can be used to support children’s learning across the range of abilities in the range specified.

· The rationale should contain accurate referencing and appropriate Bibliography

· Provide evidence to demonstrate how the ethnicity/gender of your subject helps to challenge the stereotypical images of science.



Criteria for assessment of the Big Book.

When constructing the Big Book you should think about the quality of the visual materials and the choice of scripts. Consider the balance between visual and text (it must be appropriate for the age group chosen). Consider the genre of the written work- eg story/rap/rhyme. Your Big Book should be attractive, aesthetically pleasing and stimulating. Consider the use of making the book dual language – you could use other languages found in your classroom that you have access to and feel appropriate for the resource you are making. As this is a resource for use in the classroom you need to construct one that is durable.

· Demonstrate your understanding of the scientific process skills as they relate to the scientist you have chosen.

· Show understanding of the nature of scientific enquiry as it applies to a non- stereotypical scientist.

· Make use of the technologies in research and presentation.

· Demonstrate an ability to produce work in Standard English which is well presented, in a form appropriate to the task and suitability creative.

· The Big Book must include a glossary and contents page.

THE BIG BOOK MUST NOT EXCEED A3 IN SIZE 
PAGE  
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