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 (Suggested for teaching in Year 8 or Year 9)

Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Computing / ICT department.
The material supplied for this unit includes:
6 PowerPoint presentations, each designed to cover one lesson
6 worksheets
6 homeworks
An Assessment Portfolio for assessment purposes
Summary
The unit covers the topic of Modelling, using a programming language designed to make programming easy and approachable for beginners.  After covering the rudiments of Small Basic and its programming environment, pupils start to write small programs which will eventually become subroutines in their Lemonade Stand model. The pupils will discuss some of the different areas in which models are used, from climate change to business enterprises, and the limitations of their own model. 
The unit assumes that pupils have already completed a basic programming unit in a textual language such as Small Basic or Python. It moves quickly through the concepts of selection and iteration, giving practice in each of these, before covering subroutines and modular programming.
The pupils’ final models are put into a learning portfolio with evidence of correct running, for assessment purposes. They also answer questions about computer modelling and perform a self-evaluation.
New Attainment Targets (partially covered in this Unit)
Design, use, and evaluate computational abstractions that model the state and behaviour of real-world problems and physical systems. 
Use two or more programming languages, one of which is textual, to solve a variety of computational problems; make appropriate use of data structures; design and develop modular programs that use procedures and functions
Learning Outcomes for the unit
At the end of this Unit all pupils should be able to:
Write and run a program in Small Basic
Find and correct syntax errors in a program
Use comparison operators =, >, <, >=, <=, <>
Use Logical operators And and Or
Use a While loop and a For loop in a program
Divide up a list of tasks into discrete subtasks which could be written as subroutines
Name some applications of modelling
Name some of the relevant factors and measurements involved in the Lemonade Stand model
Complete the Lemonade Stand model with some help
Run and record results from the model
Most pupils will be able to:
Write a program involving random number generation to find the answer to a question, e.g. the chances of throwing a double six when rolling two dice
Explain what is meant by a modular program
Write a simple program involving at least two subroutines
Describe some different types of computer model; e.g. models used by an interior designer, models to play a game or simulate a fantasy world, models of the environment, business models, etc. 
Explain the purpose and advantages of using a computer model
Explain the limitations of a model
Some pupils will be able to:
Write a modular program involving several subroutines to model a real-life scenario
Amend a model to make it perform better
Devise alternative algorithms for modelling a situation to give a realistic outcome
Add code to their programs to enhance the lemonade stand model; e.g. to allow the user to run the model as many times as they like in a single run, to allow the user to enter ranges of temperature or footfall at runtime, etc. 
Previous Learning
Pupils should have completed an introductory unit covering basic programming techniques in a textual language such as Python or Small Basic before starting this unit. Familiarity with using selection (If…Then…Else) and iteration (For and While loops) will be very helpful.
Suggested Resources
Small Basic software (free to download)
PowerPoint lessons 1 to 6
Worksheets 1 to 6
Assessment portfolio for pupils to complete in a seventh lesson
Vocabulary   
Vocabulary associated with this Unit, such as:
Syntax, programming environment, Intellisense, variable, string, concatenation, function, arithmetic operator, assignment statement, comparison operator, logical operator, selection, loop, increment, subroutine, random number generation, model, modelling, footfall

Assessment
Pupils will need an extra period to complete an assessment portfolio at the end of the Unit. They will answer questions on Modelling, paste in evidence of their model and complete a brief self-assessment.

About Small Basic
Small Basic was invented in in 2008 by Vijaye Raji, a developer at Microsoft, and version 1 was launched in 2010. Its predecessor, BASIC, was invented in the 1960s and went through numerous major revisions, becoming more powerful and complex with each revision. (There are over 200 documented dialects of BASIC!) Small Basic was designed to be a really simple programming language which is easy for beginners to use to write programs and grasp basic concepts and programming structures. It has only 14 keywords and runs in a simple programming environment that gives context-sensitive help and makes writing and testing code as simple as possible. However, unlike Scratch and Kodu, for example, which are great tools for enabling pupils to write “codeless” programs, Small Basic introduces code from the very beginning. 
Small Basic is a .NET language, which Microsoft describes as “a toned down version of Visual Basic.NET”, and runs on the Microsoft .NET framework. 
System requirements
To install Small Basic, you have to be running Windows XP, Windows Vista, Windows 7, 8 or later versions.
You also need to be sure that you have Microsoft .NET Framework 3.5 installed on your computer.


Lesson plans

	Lesson 3
	Selection
	

	Learning Objectives:
Use Comparison operators =, >, <, >=, <=, <>
Use Logical operators And and Or 
Use selection statements to make decisions
Understand what is meant by modelling; how, when and why it is used
Understand the limitations of a model


	Content
	Resources

	Starter:  
Ask the pupils what they understand by “selection”. Have they seen selection statements in any other programming language? What selection operators can they name, and can they give some examples of selection statements?
Main Activity:
Go through the comparison operators, and examples of If..Then and If..Then..Else statements. Show how they could write a selection statement when there are lots of different values to be tested, using the If..ElseIf..Else statement.
Ask the pupils to load Small Basic and write the short program to display a mark and a grade, given on the PP slide. (See PP L3 Mark and Grade.sb)
The Lemonade Stand Model
The topic of modelling was introduced in the last lesson. Ask the pupils what the advantages are of modelling the lemonade stand before they spend a lot of money setting it up. (What might the costs be – a stand, rental for space, licence to sell, rental of fridge, etc…)
Ask what factors will affect sales – e.g. weather, popularity of venue, weekends/bank holidays, other stands in the vicinity, price being charged, how good the lemonade is. In this simple model the weather and the price being charged are the only factors that will be taken into account. 
Can anyone come up with a simple algorithm to estimate a footfall?  The one used in the model is
If Temperature >=20, Footfall = a random number between 200 and 500
Else Footfall = a random number between 50 and 250
This assumes a busy and popular beach venue in midsummer! 

Give out Small Basic Worksheet 3 Selection and ask pupils to complete Activity 1. 

Extension activity:
Pupils can tweak this estimate by using the maximum August temperatures they found for their area. They may also like to change the figures for the number of visitors passing the stand. How would they be able to produce an accurate estimate? Would this be necessary for a realistic and useful model?
Before the pupils attempt Activity 2, you will need to discuss the logic of the model’s method of calculating a “best price” that is based on the temperature. Is this realistic? The user will be asked to enter the price they are going to charge, and the number of cups they sell will then depend on whether they are charging too much according to the “best price”. 
(You can discuss the possibility and the effect on business of changing the price daily depending on the forecast temperature. In this model, the price is set at the beginning of the program each time it is run before the temperature for that day is known.) 
The algorithms used are very simplistic but illustrate a point about building a computer model. 
Ask the pupils to complete Activity 2, for homework if time is running short. 
Give out Homework 3
	PowerPoint Guide: Modelling in Small Basic L3 Selection






PP L3 Mark and Grade.sb
















Modelling in Small Basic Worksheet 3 Selection
W3 EstimateFootfall.sb

W3 LemonadeSales.sb















Modelling in Small Basic Homework 3
Modelling in Small Basic Homework 3 Answers






	Lesson 7
	Assessment
	

	Learning Objectives:
Complete the assessment


	Content
	Resources

	Allow the pupils to download and complete the self-assessment. 
Pupils should leave ample time to complete the questions in the assessment. A screenshot of the program running should be included in the Assessment Portfolio along with the full code listing which they can copy and paste from Small Basic.
Pupils may upload their completed assessments to an MLE such as Moodle, Fronter or Frog if desired.

	Small Basic Assessment Portfolio.docx
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