
	Modelling and Simulations – Foundation Stage

	Learning Outcome
	Learners will be able to explain their choices as they use a program

	Processes
	Discuss – how to navigate the program / operate the equipment, what the icons do, how toys are different / similar to the real object, their choices and why they chose them
Review – what they discovered, found out 
Evaluate – the best way to get to a certain part of the programme



	Skills
	· Make a selection from a picture menu

· Use a mouse to move objects

· Navigate through a program

· Click on icons to make selections

· Take turns to use the mouse and keyboard

· Take turns to use the mouse and keyboard

	Vocabulary
	Click, drag, choose, explore, turn, text, picture, sound, icon, menu


	Suggested Software and Web Links

	Albert’s House, All About Weather, Simple City, SWG activities, Magic School, Toaster, kettle, answer phone, washing machine, My World, Tizzies Toy Box, My Modelling Toolkit, i-board (purple – 3 bears, Humpty farm scene), 
Big Day Out - http://www.bigdayout.swgfl.org.uk/home.htm 

Northumberland Grid for Learning resources which include design a face, house or dress Barnaby Bear - http://ngfl.northumberland.gov.uk/ict/default.htm 

BBC Cbeebies - www.bbc.co.uk/cbeebies/fun 
All around the house
Crystal ICT
Alberts House
My Modelling Toolkit

	Sample Activities


	· Use all about Weather to watch the weather movies and discuss how this is similar / different to operating equipment at home

· Use Simple City Café menu. Watch one of the videos as a class and complete the first meal activity together. Ask the children to work in pairs to complete the other meal activity. Ask them to watch the video. Discuss their meal choices.
· Work in the role play area using items you might find in the kitchen such as toaster, kettle and washing machine. Discuss how to use them safely and how they are similar / different to items at home. Talk about other equipment that can be found in the kitchen. 
· Ask the children to use a toy answer phone and leave a message on this for the next person to listen to or to use a walkie talkie to communicate. 

· Use Talking Tins to record children’s role play


	Framework Links
	· Using and applying – Talk about, recognise and recreate simple patterns & describe solutions to practical problems, drawing on experience, talking about their own ideas, methods and choices



	Sample Assessment Activities
	Ask the children to use Albert’s House and identify the ways in which it is similar to a real situation (home) and how it is different. Ask them to explore the house to find Albert and draw a plan of the house with the different rooms.




	Modelling and Simulations – Year 1

	Learning Outcome
	Learners will make choices in a computer program and explain differences between representations of real life and fantasy. 

	Processes
	Discuss –reasons for making choices, the consequences of different choices, which consequences are useful and which are not
Review – compare their choices and the resulting consequences with those of other pupils, 

Evaluate – which is the best route through an adventure game / program and why, evaluate the difference between real and fantasy scenes, environments and how a model / fantasy scene is different to a real life situation


	Skills
	· Make a selection from a picture and text menu

· Explain what icons do and make purposeful choices
· Recognise the difference between  programs representing real life and fantasy

· Use programs that represent real situation explaining how they differ from reality
· Recognise that a computer model is not an exact replica of the original



	Vocabulary
	Real life, fantasy, adventure game, picture, image,  sound, multimedia, route, choose, select,



	Suggested Software and Web Links
	Simple City, All About series, Science Simulation 1, Seashore (Anglia Multimedia) 
Using an Adventure Game with Year 1 (teacher resource exchange) -  http://tre.ngfl.gov.uk/server.php?request=cmVzb3VyY2UuZnVsbHZpZXc%3D&resourceId=11144&i18n_register=scotland
Northumberland Grid for Learning resources which include design a face, house or dress Barnaby Bear - http://ngfl.northumberland.gov.uk/ict/default.htm 

BBC Science Simulations - http://www.bbc.co.uk/schools/scienceclips/ages/5_6/science_5_6.shtml 

Big Day Out - http://www.bigdayout.swgfl.org.uk/home.htm 

2 simple – science simulation
All around the house
Badger Trails
Crystal ICT
My Modelling Toolkit

	Sample Activities


	· Explore Simple City and explain the different routes they took through the program

· Use software to create a face by selecting from a range of options

· Create a virtual garden on screen and explore through questioning the differences between that and a real garden environment, for example, using the Garden Centre activities in Simple City.
· In an appropriate context, e.g. road safety discuss why some choices might be right and wrong 


	Framework Links
	· Using and applying – Describe simple patterns and relationships involving numbers or shapes; decide whether examples satisfy given conditions & describe ways of solving puzzles and problems, explaining choices and decisions orally or using pictures



	Sample Assessment Activities
	Play an adventure game and discuss what happens when different options are selected. Discuss the choices pupils make and reasons for them and discuss the consequences. Mark the places they have visited in the simulation on a picture or plan. 



	Modelling and Simulations – Year 2

	Learning Outcome
	Learners will evaluate and refine choices when using a computer program, comparing decisions and outcomes with others.

	Processes
	Discuss – consequences of choices, how they might change their choices next time and why, predict possible results for choices
Review – what choices led to the best solutions and why, compare their solution against those of others and try each others solutions, compare real and imaginary situations and explain differences between them
Evaluate - the results for given choices in an exploration and use to predict future choices, 



	Skills
	· Explore a variety of situations and be able to explain how they similar / different to real situations

· Be able to describe the consequences of their choices and how they might do things differently next time

· Record their choices and the consequences

· Compare their decisions with those of other pupils


	Vocabulary
	Instructions, route, predict, navigate, model, similar, different, 



	Suggested Software and Web Links
	Model Shop – paint mixing, Plant growth simulation, Science Simulation 1, Operation Minibeast
Build a fish simulation  by Shedd the World’s Aquarium -http://www.sheddaquarium.org/sea/interactive_module.cfm?id=7#
Channel 4 Robot Builder - http://www.channel4.com/science/microsites/R/robots/ 

Learn with dogs - http://www.learnwithdogs.co.uk/zippy.aspx 
BBC Science Simulations - http://www.bbc.co.uk/schools/scienceclips/ages/6_7/science_6_7.shtml
Build your own animal and habitat - http://www.switcheroozoo.com/default.htm  
Big Day Out - http://www.bigdayout.swgfl.org.uk/home.htm 

2 Simulate
2 simple – science simulation
Badger Trails
Model Shop

	Sample Activities


	· Use fantasy games and explain why they make different choices and the impact of these

· Create an imaginary pet monster on screen; discuss ideas about caring for the monster and a normal pet. Ask children to explain why they chose the monster parts that they did. Reinforce the idea that computers can be used to represent real and fantasy situations

· Use a paint mixing simulation, for example, Model Shop and investigate mixing different colours.


	Framework Links
	· Using and applying – follow a line of enquiry; answer questions by choosing and using suitable equipment and selecting, organising and presenting information in lists, tables and simple diagrams & describe patterns and relationships involving numbers or shapes, make predictions and test these with examples & present solutions to puzzles and problems in an organised way; explain decisions, methods and results in pictorial, spoken or written form, using mathematical language and number sentences#


	Sample Assessment Activities
	Ask learners to use a plant simulation to investigate the requirements for plant growth. Analyse how it is similar / different to real plant growth. Ask learners to record what happens each time they use the simulation. Identify the conditions required for the best growth from their recordings. Be able to replicate these consistently and explain why they are the best conditions. 




	Modelling and Simulations – Year 3

	Learning Outcome
	Learning will work through a simulation, to achieve a given outcome, recognising consequences of decisions and making amendments 

	Processes
	Discuss – consequences of selections and how they can be used to predict outcomes

Review – Review progress through a simulation and identify successful strategies, 
Evaluate – compare their solution / route with someone else and identify the differences and their resulting outcomes, how to record systematically and how to ensure that have tried all the options

	Skills
	· Predict outcomes on the basis of some knowledge of a simulation
· Use previous exploration to identify a pattern / rule for the simulation

· Record and share routes through a simulation

· Use a recorded route to navigate through a simulation and identify patterns and make improvements

	Vocabulary
	Simulation, representation, model, pattern, rule, 



	Suggested Software and Web Links
	Zoombinis, Crystal rainforest, BBC Science Simulations 2, Betsi, Evacuees, Arcventure The Romans / The Vikings, The Time Detectives
Build a fish simulation  by Shedd the World’s Aquarium -http://www.sheddaquarium.org/sea/interactive_module.cfm?id=7#
Build a Virtual Garden BBC -  http://www.bbc.co.uk/gardening/htbg2/virtual_garden/
Design a Historical  Garden – Geffrye Museum –  http://www.geffrye-museum.org.uk/kidszone/garden/ 

Design a Period Room  – Geffrye Museum – choose from Tudor, Victorian and Modern

http://www.geffrye-museum.org.uk/kidszone/room/ 

Cool Maths games - Lemonade simulation
Learn with dogs - http://www.learnwithdogs.co.uk/zippy.aspx
Duck Builder Simulation - http://www.cgpbooks.co.uk/pages/duckBuilder.asp 

BBC Science Simulation - http://www.bbc.co.uk/schools/scienceclips/ages/7_8/science_7_8.shtml 

Build your own animal and habitat - http://www.switcheroozoo.com/default.htm  
Simulation Explorer
Badger Trails
Mission Control
Digital Discoveries
Model Shop

	Sample Activities


	· Use a simulation such as Crystal Rainforest, Betsi or The Evacuees and ask the pupils to record a route through and record any decisions and consequences of these. Compare these with other pupils. 
· Use a simulation about plant growth and identify the optimum conditions for growth.
· BBC Science Simulation 2 activity on Exercise and Health, Plants and Growth, interpret data following investigation

· Use the coffee simulation and investigate what makes the perfect coffee. Ask pupils to record their findings and discuss how to do this systematically. 

	Framework Links
	· Using and applying – follow a line of enquiry by deciding what information is important; make and use lists, tables and graphs to organise and interpret the information & identify patterns and relationships involving numbers …and use these to solve problems & describe and explain methods, choices and solutions to puzzles and problems, orally and in writing, using pictures and diagrams

· Handling data – answer a question by collecting, organising and interpreting data; use tally charts, frequency tables, pictograms and bar charts to represent results and illustrate observations; use ICT to create a simple bar chart & use Venn diagrams or Carroll diagrams to sort data and objects using more than one criteria

	Sample Assessment Activities
	Ask pupils to predict the effect of exercise on breathing and then use Science Simulations 2 on Exercise and Health to investigate. Ask them to identify how accurate their predictions were. 


	Modelling and Simulations – Year 4

	Learning Outcome
	Learners will be able to evaluate how making changes to a model or simulation affects the outcome.

	Processes
	Discuss – what a variable is in a simulation and logo program, 

Review – the results of changing variables in a program, predict the results of a given change on the basis of use of the program, 

Evaluate – compare their investigations with those of other pupils, suggest possible outcomes of changing variables in a simulation they have not yet used on the basis of subject knowledge



	Skills
	· To understand how changing a variable impacts on outcome
· To predict the outcome of changing a variable

· To use a model or simulation to solve a given problem

· Be able to identify the variables in a simulation program

· Record the results of changing variables in a simulation

	Vocabulary
	Variable, rule, pattern, repeat, dimensions, simulation, 



	Suggested Software and Web Links
	Superlogo, BBC Science Simulations 2, Betsi, Evacuees, Arcventure The Romans / The Vikings, The Time Detectives
Wallace and Gromit Games - http://www.wallaceandgromit.com/games 

Duck Builder Simulation - http://www.cgpbooks.co.uk/pages/duckBuilder.asp 

BBC Science Simulation - http://www.bbc.co.uk/schools/scienceclips/ages/8_9/science_8_9.shtml 

Crystal ICT
Mission Control
Digital Discoveries
Model Shop


	Sample Activities


	· Create a pattern using a range of squares of different sizes

· Identify the best growing conditions for a plant by adjusting variable in a plant growth simulation 

· BBC Science Simulation 2 activity on Exercise and Health, sun and shadows, forces and friction, food chains – interpret data following investigation, includes line graph, 



	Framework Links
	· Using and applying – identify and use patterns … investigate a statement involving numbers and test it with examples & report solutions to puzzles and problems giving explanations and reasoning orally and in writing …

· Handling data - …analyse and interpret the data in tables, diagrams, … using ICT where appropriate



	Sample Assessment Activities
	Use a food chain simulation (BBC Science Simulations), draw a food chain of the ecosystem, predict the effect on population of changing on of the variables, watch and analyse populations, identify how many weeks the population takes to stabilise




	Modelling and Simulations – Year 5

	Learning Outcome
	Learners can use a given spreadsheet model to solve a problem adjusting variables to reach and outcome. 

	Processes
	Discuss – advantages of using a spreadsheet over other calculation methods, what methods suit what purpose,  how cells were formatted, what the different features of a spreadsheet are used for, where spreadsheets are used to solve real-life problems

Review – how they solved the problem

Evaluate - compare their solution to someone else’s, 



	Skills
	· Understand that spreadsheets can be used to model a situation
· Present a model using formatting and layout features of a spreadsheet

· Use a spreadsheet model to generate and present results

· Change a variable in a given spreadsheet model and record the outcomes to solve a problem

· Begin to refine a model by using automated functions and formulae

	Vocabulary
	Spreadsheet, cell, formula, sum, calculate, row / column, cell reference, value, chart wizard, cell range, worksheet, sort, autosum



	Suggested Software and Web Links
	Interactive Resources- Teaching Money (Crazy Café), Excel, Betsi, Evacuees, Arcventure The Romans / The Vikings, The Time Detectives, Science Simulations 3
Plan a classroom - http://www.cfg.gov.uk/news/media/cfg_furn_plan_v3.swf   (design a classroom)

Wallace and Gromit Games - http://www.wallaceandgromit.com/games 

Planet Builder - http://astroventure.arc.nasa.gov/DAP/DAP.html 
Espresso Computer Modelling Water Activities - http://southwestwater.org.uk/t2_comp_model/index.html 

BBC Science Simulation - http://www.bbc.co.uk/schools/scienceclips/ages/9_10/science_9_10.shtml
 Crystal ICT
Model Shop


	Sample Activities


	· Use a pre-prepared spreadsheet to calculate the cost for ingredients for a quantity of biscuits. 
· Investigate the cost of kitting out the school sports team/buying costumes for the school play/buying school uniforms from different shops

· Investigate the effects of changing pricing of items in a spreadsheet of shopping items required to for a recipe / party.
The idea is that they are given a budget, and by using the spreadsheet they can determine through trial and error the best ways of spending the budget. This task is featured in the QCA Scheme of Work 5D (Introduction to Spreadsheets), and is a good example of how one can change data in a spreadsheet to answer "what-if?" questions and check predictions.
· Use a spreadsheet to answer ‘What if’ questions e.g. working out how many animals can be taken on a boat that has a maximum capacity of 4000kg if at least one of each kind has to be rescued.
· DIY SOS style activity – children to redesign a room. Research costs of paint, furniture, etc. and use Excel to model the budget. 



	Framework Links
	· Using and applying – plan and pursue an enquiry; present evidence by collecting, organising, and interpreting information; suggest extensions to the enquire & explore patterns, properties and relationships and propose a general statement involving numbers … ; identify examples for which the statement is true or false & explain reasoning using diagrams, graphs and text

· Handling data – answer a set of related questions by collecting, selecting and organising relevant data; draw conclusions, using ICT to present features, and identify further questions to ask

	Sample Assessment Activities
	Ask pupils to investigate the costs of a range of foods from different supermarkets using their web sites. Ask them to record this on a spreadsheet and use the spreadsheet to calculate the different total costs of shopping on a list and decide which is the cheapest to use. 



	Modelling and Simulations – Year 6

	Learning Outcomes
	Learners can create their own spreadsheet model to solve a problem, evaluating and adjusting variables and presenting possible results


	Processes
	Discuss – real-life use of spreadsheets to model situations, 

Review – the features of a spreadsheet that they used in solving the problem, the advantages of using these features 

Evaluate – compare and evaluate the efficiency of their solution and that of another pupil and whether they could be improved, identify any additional features that could have improved the efficiency of their solution and any changes they would make when approaching other similar problems



	Skills
	· Create their own spreadsheet model of a given problem
· Identify and change variables in a spreadsheet they have created in order to explore alternative solutions

· Format cells in a spreadsheet to best fit the variable type e.g. £s, Date etc

· Be able to sort and filter data in a spreadsheet to solve a problem more easily

· Use the features of a spreadsheet to simplify a mode

· Use the basic graphing functions of a spreadsheet to present outcomes from their model(s)

	Vocabulary
	Spreadsheet, cell, formula, model, CSV file, calculate, row / column, data, max, min, average, sort, filter,  



	Suggested Software and Web Links
	Excel, Betsi, Evacuees, Arcventure The Romans / The Vikings, The Time Detectives, Science Simulations 3
Plan a classroom - http://www.cfg.gov.uk/news/media/cfg_furn_plan_v3.swf   (design a classroom)

Wallace and Gromit Games - http://www.wallaceandgromit.com/games 

Planet Builder - http://astroventure.arc.nasa.gov/DAP/DAP.html 
Espresso Computer Modelling Water Activities - http://southwestwater.org.uk/t2_comp_model/index.html
BBC Science Simulation - http://www.bbc.co.uk/schools/scienceclips/ages/10_11/science_10_11.shtml 

Crystal ICT
Model Shop

	Assessment statement
	Create their own spreadsheet to solve a problem evaluating and adjusting variables

	Sample Activities


	· Children explore the relationship between area and perimeter using a spreadsheet i.e. find out the maximum area that can be included in a rectangular field of fixed perimeter, set up formulae in a spreadsheet, to try whole numbers for one side first then look at a graph of the areas to see where the maximum point is
· Explore the above in the context of the size of a fairground with three attractions
· Create and use a spreadsheet to compare pricing between different supermarkets or supermarkets and small shops

· Explore the question ‘Are shoe size and height connected?’, ‘Are girls taller than boys?’

· Use spreadsheets to scale up amounts and calculate ratios e.g. how much of different ingredients would you need for different numbers of people

· Use a spreadsheet to look at population growth e.g. ‘How long would it take for an original population to double?’

· Enterprise Project – using spreadsheets to plan and record costings 



Modelling and Simulations – Year 6 Continued
	Framework Links
	· Using and applying – tabulate systematically the information in a problem or puzzle; identify and record the steps or calculations needed to solve it … & suggest, plan and develop lines of enquiry; collect organise and represent information, interpret results and review methods … & represent and interpret sequences, patterns and relationships involving numbers …; suggest and test hypotheses; construct and use simple expressions and formulae in words then symbols & explain reasoning and conclusions …

· Handling data – solve problems by collecting, selecting, processing, presenting and interpreting data, using ICT where appropriate; draw conclusions and identify further questions to ask & construct and interpret frequency tables, bar charts with grouped and discrete data, and line graphs & describe and interpret results and solutions to problems using the mode, range, median and mean



	Sample Assessment Activities
	Ask the children to plan for a class party. Ask them to identify what foods they would need to purchase, how much they would cost and how many they would need for every child to have one of each item.
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