STEM Policy
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Introduction

STEM is a curriculum based on educating children in science, technology, engineering and mathematics in a cross-curricular and applied approach. By engaging in STEM projects, children apply knowledge and use and develop skills that will support them across the curriculum and in the future:

· design

· create

· collaborate

· cooperate

· evaluate

· refine

Aims

At The Cathedral Catholic Primary School, we recognise the importance of the skills listed above and aim to ensure that all children participate regularly in STEM activities so that they:
· develop the ability to apply learning in science, computing, design technology and maths to projects that incorporate cross-curricular use of these skills;
· develop confidence in investigating how to solve problems, recognising that there is often more than one good solution;
· grow in confidence in designing products that fulfil given criteria;

· apply skills learnt in other subjects to creating products to solve problems;

· learn how to collaborate and cooperate in teams to investigate and achieve the best outcome;

· learn how to evaluate their work and use this evaluation to improve and refine their end-product;
· develop an ability in the children to express themselves fluently, to talk about their work with assurance, using correct scientific and mathematical language and vocabulary;

· develop the ability to think clearly and logically with independence of thought and flexibility of mind.
Teaching and Learning in STEM
It is recognised that science and design technology play a large part in developing the knowledge, skills and understanding that are applied in STEM activities. At The Cathedral Catholic Primary School, we follow the Lancashire plans which include science, design technology and computing. 

In order to apply this understanding in STEM, each half term in every class, a STEM activity is planned, linked, where possible, to the knowledge and understanding developed in science and design technology. In KS2, this is recorded in STEM books. Topics and key learning covered in each year group are shown at the end of this policy.
Most of the STEM challenges we use in school are open-ended problems or investigations. The teacher introduces the challenge and children then work in small groups to investigate and solve the given problem. It is through the investigating and problem-solving that learning and development of STEM skills takes place. Groups are given varying support, depending on the ability level of the pupils and their specific needs. 

Some STEM skills are taught in other subjects and then practised by pupils through STEM activities. For example, how to evaluate work against design criteria and use this evaluation to refine and improve their work. This will be taught through design technology and applied in a STEM activity.
Some STEM projects may need teaching of more subject specific skills. This teaching may take place in the STEM session or in a discrete lesson before the STEM session.

Enrichment

Where funding allows, we will take advantage of external STEM providers, using visitors in school or visits to other locations.

Teaching Assistants

At The Cathedral Catholic Primary School, we recognise the value of teaching assistants in supporting the learning of groups of pupils and individuals. During STEM sessions, teaching assistants work with groups or individuals supporting the learning/development of key skills identified by the class teacher.
STEM Planning
Most STEM activities are taken from the CREST Star Award Scheme (see http://www.britishscienceassociation.org/crest-star) because this provides relevant staff support. Each half term topic has an assigned possible STEM activity – these are shown at the end of this policy and resources are stored on the server. Teachers are also free to plan their own STEM activities, building on the skills children have already developed and learnt. A list of useful websites is printed at the end of this policy.

Assessment 

Assessment has two main purposes:

· assessment of learning (also known as summative assessment);

· assessment for learning (also known as formative assessment).

Assessment of learning (AoL) – summative assessment

Assessment of learning is any assessment that summarises where learners are at a given point in time – it provides a snapshot of what has been learned.  Within The Cathedral Catholic Primary School AoL is used appropriately, e.g. to provide a teacher assessment for each pupil each term.
Assessment for learning (AfL) – formative assessment

“Assessment for learning is the process of seeking and interpreting evidence for use by learners and their teachers to decide where the learners are in their learning, where they need to get to and how best to get there.”






Assessment Reform Group, 2002

At The Cathedral Catholic Primary School we recognise that AfL lies at the heart of promoting learning and in raising standards of attainment.  We further recognise that effective AfL depends on actually using the information gained. During STEM activities, AfL is crucial in ensuring that children have the skills they need to access given challenges and in identifying next steps to be addressed either during the session or in subsequent lessons.
The school supports teacher assessment through the use of Lancashire Key Learning Indicators of Performance (KLIPS) materials.  KLIPS provides clear criteria against which judgements can be made about children’s attainment and it sets out a progression of learning for individual strands of the National Curriculum against age related expectations. Although there are no KLIPS materials for STEM, teachers use KLIPS to support teacher assessment in maths, science, computing and design technology. 
Inclusion
Vision 
The Cathedral Catholic Primary School is founded on faith in Jesus Christ, and the life of the school is centred on His presence. At The Cathedral Catholic Primary School, every member of the school family is regarded as being of equal worth and importance. We endeavour to make sure each class teacher and subject leader understands the meaning of the word inclusion, which recognises differences, meets the needs of individuals and takes positive action, so that everyone has the opportunity to meet their full potential across the curriculum.
Able, gifted and talented

At The Cathedral Catholic Primary School, we recognise the importance of providing challenge for those children who are able and gifted in STEM-related subjects in order to ensure continued progression and maintain motivation. Because STEM work involves making links across subjects and applying understanding to new challenges, it naturally lends itself to addressing the needs of able, gifted and talented pupils. The following strategies can be employed to ensure that these pupils are appropriately challenged:
· allow pupils to explore STEM challenges independently in groups, providing just enough input/support to ensure pupils are not frustrated by the challenge;

· provide opportunities for pupils to communicate their findings to other groups of pupils using their choice of presentation;

· provide extension/open-ended tasks to the whole class challenge;

· work independently to find answers to their own questions that have arisen from the whole class challenge.
English as an Additional Language

At The Cathedral Catholic Primary School, we recognise that language should not be a barrier to learning or progress. Appropriate support is given through teachers, teaching assistants and scaffolded activities to ensure that pupils with EAL are not disadvantaged because of their language. The following strategies may also be employed:
· pupils with EAL work with more able pupils for good role models of English;

· provide pupils with visual representations, labelled diagrams and labelled resources to help them understand a given STEM challenge;

· model working on a STEM challenge with an EAL pupil then give them the opportunity to innovate on this.

Special Educational Needs
At The Cathedral Catholic Primary School we aim to provide a broad and balanced education to all pupils.  Teaching and learning is differentiated to ensure that all pupils can access learning within a lesson, whatever their level of ability or additional needs. During STEM sessions, the following strategies may be used to enable pupils with SEN to access, enjoy and succeed within a given challenge:

· provide additional teacher or teaching assistant support;

· break STEM challenges down into smaller, more manageable steps;

· provide carefully scaffolded STEM challenges that guide pupils towards the outcome;

· work in mixed ability groups so that more able pupils can support pupils with SEN (this needs to be monitored to ensure pupils with SEN are still given the opportunity to contribute and achieve within the challenge);

· provide pupils with visual representations, labelled diagrams and labelled resources to help them understand a given STEM challenge;

· model working on a STEM challenge then give the opportunity to innovate on this.

Sometimes it may be necessary to give pupils with SEN a different STEM challenge in order for them to apply their learning from other STEM subjects and succeed within a task.
Pupil Premium

At the Cathedral Catholic Primary School, there are a significant number of pupils for whom we receive a pupil premium grant. We recognise the importance of using this grant to support identified pupils in order to help them overcome their barriers for learning. Where these barriers for learning impact on learning and achievement in STEM, the following strategies may be employed:

· provide additional teacher or teaching assistant support;

· break STEM challenges down into smaller, more manageable steps;

· use rewards, praise and encouragement to motivate pupils;

· break STEM challenges down into smaller, more manageable steps if pupils give up easily; 
· work with other pupils who provide a positive role model, showing motivation and commitment to success within a STEM challenge.
Mobility

At the Cathedral Catholic Primary School, pupils enter year groups throughout the year from varied backgrounds and for varied reasons. Accompanying reports and attainment details from previous schools are helpful in identifying a pupil’s prior experience of STEM subjects however, where this information is not provided, the following strategies may be useful:

· use observations in other STEM subjects to inform planning for STEM challenges – where gaps have been identified, use intervention to overcome these gaps or adapt the challenge appropriately;

· pupils who are new to the class could work with more able pupils who will provide support in subject knowledge that has not yet been secured for the new pupil;

· use teacher or teaching assistant support to overcome barriers that are a result of gaps in pupil understanding;

· provide carefully scaffolded STEM challenges that guide pupils towards the outcome, irrespective of prior understanding.
If a pupil has English as an additional language, use the strategies suggested earlier in this policy.

Resources

STEM activities are usually resourced through the materials already used in other curriculum areas. Where further materials are required, class teachers make requests to the headteacher through the subject leader for STEM.
All teachers use the CREST Star Award Scheme website as a starting point when planning a STEM activity. CREST activities are also found on the school server under ‘STEM’.
A list of further useful websites is found at the end of this policy.
Responses to Children’s Work

We recognise the importance of responding to children’s work, whether orally or in writing.  During STEM sessions, children usually record their ideas and designs in topic books while the end-product may be photographed to record in books. At all times, we seek to encourage children by acknowledging a good level of effort and positive achievements.  This could include praise for good planning and ideas even if the end-product is unsuccessful.  Children are given opportunities, and actively encouraged, to explain their work to others and to display their work when it seems appropriate.  They are encouraged to value and respect the work of others.

Home Learning

Every half term, children in Key Stage 2 are given a list of suggested home learning activities linked to the topic covered in class. Children may choose to carry out a STEM challenge as one of their home learning activities and this is recorded in their home learning project book.
Monitoring and Review

Monitoring of the standards of children’s work and of quality of teaching in STEM is the responsibility of the headteacher/deputy headteacher and governors, supported by the subject leaders for science, DT, computing and maths.  

The work of the subject leader also involves supporting colleagues in the development of STEM, being informed about current developments in the subject, and providing a strategic lead and direction for the subject in the school.  

Yearly Overview Cycle A – Science and DT (lead STEM subjects) and suggested STEM activities/resources
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Yearly Overview Cycle B – Science and DT (lead STEM subjects) and suggested STEM activities/resources
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	Design (DT)
	Make (DT)
	Evaluate (DT)

	· Use pictures and words to convey what they want to design/make.

· Propose more than one idea for their product.

· Use kits/reclaimed materials to develop more than one idea.

· Model ideas with kits, reclaimed materials.

· Select appropriate technique explaining: First… Next… Last….

· Explore ideas by rearranging materials.

· Select pictures to help develop ideas.

· Use drawings to record ideas as they are developed.

· Add notes to drawings to help explanations.

· Describe their models and drawings of ideas and intentions.
	· Discuss their work as it progresses.

· Select materials from a limited range that will meet the design criteria.

· Select and name the tools needed to work the materials.

· Explain what they are making.

· Explain which materials they are using and why.

· Name the tools they are using.

· Describe what they need to do next.
	· Explore existing products and investigate how they have been made.

· Decide how existing products do/do not achieve their purpose.

· Talk about their design as they develop and identify good and bad points.

· Note changes made during the making process as annotation to plans/drawings.

· Say what they like and do not like about items they have made and attempt to say why.

· Discuss how closely their finished product meets their design criteria and how well it meets the needs of the user.

	Scientific Enquiry
	Maths Measurement Year One
	Maths Measurement Year Two

	During years 1 and 2, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the programme of study content:

· asking simple questions and recognising that they can be answered in different ways.

· observing closely, using simple equipment.

· performing simple tests.

· identifying and classifying.

· using their observations and ideas to suggest answers to questions.

· gathering and recording data to help in answering questions.


	Measure and begin to record:

· lengths and heights, using non-standard and then manageable standard units (m/cm).

· mass/weight, using non-standard and then manageable standard units (kg/g).

· capacity and volume using non-standard and then manageable standard units (litres/ml).

· time (hours/minutes/seconds) within children’s range of counting competence.

Compare, describe and solve practical problems for:

· lengths and heights (for example, long / short, longer / shorter. tall / short, double / half).

· mass/weight (for example, heavy / light, heavier than,lighter than).

· capacity and volume (for example, full/empty, more than, less than, half, half full, quarter).

· time (for example, quicker, slower, earlier, later).


	Choose and use appropriate standard units to estimate and measure:

· length/height in any direction (m/cm); mass (kg/g); temperature (°C);

· capacity and volume (litres/ml) to the nearest appropriate unit, using rulers, scales, thermometers and measuring vessels (within children’s place value competence).

Compare and order lengths, mass, volume/capacity and record the results using >, < and =.


Key Learning in STEM – Years 1 and 2
Key Learning in STEM – Years 3 and 4
	Design (DT)
	Make (DT)
	Evaluate (DT)

	· Develop more than one design or adaptation of an initial design.

· Plan a sequence of actions to make a product.

· Record the plan by drawing using annotated sketches.

· Begin to use cross-sectional and exploded diagrams.

· Use prototypes to develop and share ideas.

· Think ahead about the order of their work and decide upon tools and materials.

· Propose realistic suggestions as to how they can achieve their design ideas.

· Consider aesthetic qualities of materials chosen.

· Use CAD where appropriate.
	· Prepare pattern pieces as templates for their design.

· Cut slots.

· Cut internal shapes.

· Select from a range of tools for cutting shaping joining and finishing.

· Use tools with accuracy.

· Select from techniques for different parts of the process.

· Select from materials according to their functional properties.

· Plan the stages of the making process.

· Use appropriate finishing techniques.


	· Investigate similar products to the one to be made to give starting points for a design.

· Draw/sketch products to help analyse and understand how products are made.

· Research needs of user.

· Identify the strengths and weaknesses of their design ideas in relation to purpose/user.

· Decide which design idea to develop.

· Consider and explain how the finished product could be improved.

· Discuss how well the finished product meets the design criteria of the user.

· Investigate key events and individuals in Design and Technology.

	Scientific Enquiry
	Maths Measurement Year Three
	Maths Measurement Year Four

	During years 3 and 4, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the programme of study content:

· asking relevant questions and using different types of scientific enquiries to answer them

· setting up simple practical enquiries, comparative and fair tests

· making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, using a range of equipment, including thermometers and data loggers

· gathering, recording, classifying and presenting data in a variety of ways to help in answering questions

· recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables

· reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions

· using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions

· identifying differences, similarities or changes related to simple scientific ideas and processes

· using straightforward scientific evidence to answer questions or to support their findings.
	· Measure, compare, add and subtract: lengths (m/cm/mm); mass (kg/g); volume/capacity (l/ml).

· Continue to estimate and measure temperature to the nearest degree (°C) using thermometers.
	· Estimate, compare and calculate different measures, including money in pounds and pence.

· Order temperatures including those below 0°C.


Key Learning in STEM – Years 5 and 6
	Design (DT)
	Make (DT)
	Evaluate (DT)

	· List tools needed before starting the activity.

· Plan the sequence of work e.g. using a storyboard.

· Record ideas using annotated diagrams.

· Use models, kits and drawings to help formulate design ideas.

· Combine modelling and drawing to refine ideas.

· Devise step by step plans which can be read / followed by someone else.

· Use exploded diagrams and cross-sectional diagrams to communicate ideas.

· Sketch and model alternative ideas.

· Decide which design idea to develop.


	· Make prototypes.

· Develop one idea in depth.

· Use researched information to inform decisions.

· Produce detailed lists of ingredients / components / materials and tools.

· Use a computer to model ideas.

· Select from and use a wide range of tools.

· Cut accurately and safely to a marked line.

· Select from and use a wide range of materials.

· Use appropriate finishing techniques for the project.

· Refine their product – review and rework/improve.


	· Research and evaluate existing products (including book and web based research).

· Consider user and purpose.

· Identify the strengths and weaknesses of their design ideas.

· Give a report using correct technical vocabulary.

· Consider and explain how the finished product could be improved related to design criteria.

· Discuss how well the finished product meets the design criteria of the user. Test on the user!

· Understand how key people have influenced design.



	Scientific Enquiry
	Maths Measurement Year Five
	Maths Measurement Year Six

	During years 5 and 6, pupils should be taught to use the following practical scientific methods, processes and skills through the teaching of the programme of study content:

· planning different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary.

· taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate.

· recording data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs.

· using test results to make predictions to set up further comparative and fair tests.

· reporting and presenting findings from enquiries, including conclusions, causal relationships and explanations of and a degree of trust in results, in oral and written forms such as displays and other presentations.

· identifying scientific evidence that has been used to support or refute ideas or arguments.


	· Use, read and write standard units of length and mass.

· Estimate (and calculate) volume ((e.g., using 1 cm3 blocks to build cuboids (including cubes)) and capacity (e.g. using water).

· Understand the difference between liquid volume and solid volume.

· Continue to order temperatures including those below 0°C.

· Convert between different units of metric measure.

· Understand and use approximate equivalences between metric units and common imperial units such as inches, pounds and pints.
	· Use, read and write standard units of length, mass, volume and time using decimal notation to three decimal places.

· Convert between standard units of length, mass, volume and time using decimal notation to three decimal places.

· Convert between miles and kilometres.


Useful STEM resource websites

1) STEM learning website

https://www.stem.org.uk/resources
This website enables you to search a vast database of STEM resources by typing in a topic or keyword(s). 

2) British Science Week: Primary Activity Packs

https://www.stem.org.uk/elibrary/collection/4111?page=1
This website contains links to Science Week booklets which contain lots of brilliant STEM ideas. They take time to look through but are well worth a browse.

3) STEM learning website linked to science topics

https://www.stem.org.uk/primary-science
This website helps you to find suitable resources linked to your science topics.

4) Practical Action Website

https://practicalaction.org/schools
Great STEM project suggestions for KS2

5) STEMfirst

http://www.stemfirst.com/resources/
This website is Lancashire based and contains links to local facilities for STEM.

6) University of Central Lancashire (Preston)

http://www.uclan.ac.uk/research/explore/groups/young_scientist_centre.php
Contains information about opportunities at UCLAN to take part in STEM workshops – probably targeted at Y5/6
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This Policy is based on best practice advice from Lancashire County Council.

The implementation of this policy will be monitored by Miss Kelly Hannah in consultation with the Leadership Team and a nominated Governor.

This policy will be reviewed as appropriate by The Senior Leadership Team.

Intended Policy Review Date – January 2020

Approved by _______________________________ (Headteacher)

Date: _________________________

Approved by _______________________________ (Governor)

Date: _________________________

Great are the works of the Lord, studied by all who delight in them. (Psalm 111:2)
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