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Project Introduction 
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During the Medieval Times, it was not uncommon for a castle to be attacked or for a prisoner to be saved from the hands of the enemy.  Because there wasn’t the technology we have today, various simple and compound machines were utilized during these encounters.  Compound machines such as catapults, trebuchets, and battering rams were considered the top-notch weapons for warmongers.  All of these machines have played a part in the technology we have today.  

Simple and compound machines were not only used for assaults, but were also seen in construction.  The Pyramids of Egypt, the Great Wall of China, and the wonderful castles throughout Europe are some of the amazing buildings constructed by early civilizations that primarily used simple and compound machines in their construction.  Ancient engineers and architects knew how to use simple machines to greatly multiply the force their workers could apply.

This school year, you will study the Medieval Times in many of your classes.  In science class, you will use the technology of the Middle Ages and the process of Technological Design to create a compound machine befitting of the Medieval Times.  This compound machine will be used to Save the Princess or Storm the Castle.  
Project Requirements

·  Part 1: Apprenticeship with the Master
· In order to be accepted in the Metal Workers’ or Blacksmiths’ Guilds during the Middle Ages, an individual would first be required to work as an apprentice.  
· To begin the project, you will work as an apprentice and learn as much as possible from your master.  What will your master teach you?  The workings of simple and compound machines of course! 

· To complete your apprenticeship, you must prove yourself by successfully completing your Mini-Activity: Machines!

· Part 2: Working within the Guild
· Once you are accepted as a member of the Guild, you begin working your trade.  However, you will be called upon or challenged by the Queen of Lisle Forest to create new and advanced weapons or tools! 

· In this part of your project, the Queen of Lisle Forest has called upon you to use “Technological Design” to create a compound machine.  The machine will be tested by squires, and then you will have the opportunity to perfect the compound machine before it is presented to the Queen.  Make sure to follow the Queens instructions or it could be off to the dungeon for you!
· Part 3: Pages becoming Squires

· Once a page has reached a certain age, he/she may become a squire and train with a knight!  To become a squire, you will work with a knight in a mock battle to storm the castle or save the princess!    

· In this part of the project, you will test the compound machine for the guilds and suggest improvements. 
· Part 4: Knights Proposal to the Queen 
· There is trouble in the land, and the Queen has called upon her kingdom!  The Queen’s daughter, Genevieve, has been abducted by King Snores O’Lot from the neighboring Kingdom of Kickfast.  As a result, the skilled squires will be promoted to knighthood.   
· In this part of the project, the Queen has demanded that her daughter be rescued and King Snores O’Lot be destroyed!  The Queen has commanded that the new knights present the guilds latest creations so that a plan of action may be determined!

· To make a proposal to the Queen, the knights must prepare a presentation.  The Queen is very intelligent and is fascinated with Science and Technology!  Therefore, your presentation needs to include many details which will impress the Queen!  Remember you are also trying to persuade the Queen to use your machine!  If the Queen does choose your machine, this could mean very good things for you! 

Project Materials

All materials must be provided by your group and approved by your teacher.  If you have trouble finding materials, ask your teacher or parents for suggestions!  You may use modern toys, but be creative and disguise these materials to fit in the Middle Ages!  
Project Hints

· Use your apprenticeship to help you build this machine!  That means make the most of your Mini-Activity: Machines.  Don’t just complete the assignment to finish it!  Make sure you understand what you are doing.  Ask lots of questions!

· When working in a group:

· Remember everyone has different schedules and different family responsibilities.  Be respectful of different families, and try to work around everyone’s schedule.  
· Try to be open-minded and carefully consider the opinions expressed by all group members.  Approach the task on the basis of logic, not preconceived notions.

· Make sure every group member expresses an opinion on each issue.

· Avoid changing your mind merely to avoid conflict or voting on ideas.  Support only solutions with which you are able to agree at least somewhat.  

· View differences of opinion as a help, rather than a hindrance.  They reveal issues that might otherwise be overlooked.

· Stay on top of due dates and deadlines.  Don’t procrastinate!  And, don’t rush!  

Project Time Line

	PART
	description
	Due Dates

	1. 
	Apprenticeship with the Master
	Students will complete Mini-Activity: Machines.
	DUE DATE:
Wednesday, 12/15/10

	2. 
	Working within the Guild
	Students follow the stages of “Technological Design”
	Step 1 & 2: Mon 12/20
Step 3: Mon, 12/20
Step 4: i/31 & 2/28 
Step 5: After 2/28

	3.
	Pages becoming Squires
	Squires can test their machine throughout the process, but the entire class will test their machines on these days.
	TESTING DATEs:
Monday, 1/31/10

Monday, 2/28/10

	4.
	Knights Proposal to the Queen
	To prepare, the group completes the presentation plan.  Final presentations take place during class on this day.
	PLAN DUe DAte:

tuesday, 3/22/10
PRESENTATION DATE:

wednesday, 3/23/10
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Part 2: Working within the Guild

Congratulations!  Due to your success as an apprentice, you have been accepted as a member of the Guild!  Hazzah!  It appears that all of your hard work has paid off!  While it would be great to settle into your new job, the Queen just issued a royal decree: 


All members of the Guilds in the Kingdom of Lisle Forests are challenged to create a new and advanced weapon or tool!  The guild member that creates the most impressive weapon or tool will receive a generous gift for the Queen of Lisle Forest.

The Queen of Lisle Forest has called upon you to use “Technological Design” to create a new compound machine!  This is very exciting!  The machine you create will be tested by squires, and then you will have the opportunity to perfect the machine before it is presented to the Queen.  So, let’s get started on our technological design!

( Technological Design Step 1: Identify a Problem
Identifying the problem is a basic step in all scientific investigations!  Since it was not uncommon for a castle to be attacked or for a prisoner to be saved from the hands of the enemy during the Middle Ages, we will identify the problem in this situation.  Write your thoughts in the space provided.
Technological Design Step 2: Brainstorm Design Solutions
Because you do not have modern machines or weapons, you need to find a way to solve this problem using a compound machine!  Use the space on the next page to sketch designs for a compound machine that will allow you to “Storm the Castle” or “Save the Princess.”  To make sure you are on the right track please review the requirements!  

To gain a few ideas, check out: www.scilinks.org.  Enter this code: SS110601.
The compound machine must…

· be made of at least THREE different simple machines. 

· be in a series that begins with only one touch.

· be a model that resembles a machine from the Middle Ages.

The compound machine must either…

· “Save the Princess” by stopping at the Princess’s window which is 61 centimeters from the floor.  If the machine can safely return the Princess to the ground, extra points will be granted!
or 
· “Storm the Castle” by launching a beanbag through a target which is 11 centimeters in diameter and 61 centimeters from the floor. If the machine can successfully launch the beanbag through the target and knock over King Snores O’Lot extra points will be granted!
1

Brainstorming - Compound Machine Designs


Brainstorming - Construction of Compound Machines
Consider a plan for building this compound machine. If it was just you working on this machine, would you prefer to build this model on the weekend? Would you like your family to help? Would you like to build the model in school during study hall, early morning, or after school? Do you know someone who could help you build the model? Ask your family when you will be available to work on this project. If you would like your family’s help, also ask when your family is available to help you. Make notes in the space below about your ideal plan for construction. By doing so, your group will be able to compare schedules and family responsibilities when you meet to create your group plan in class.

2
( Technological Design Step 3: Select the Most Appropriate Design
Discussion of Design Brainstorming Ideas

Each person in your guild has designed their own solution to the problem.  When you meet as a guild group, take time to listen to each person as they explain their design in detail.  As each guild member shares their design, write a few notes in the boxes below. 
	Designer
	Description of the Design
	Positives

	
	
	

	
	
	

	
	
	

	
	
	


“Storm the Castle” or “Save the Princess” 
After discussing each design, decide if your guild will work to “Storm the Castle” or “Save the Princess,” and work together to create one final design that all of the members of your guild agree upon.  

Guild Decision: (circle one) 

“Storm the Castle” 

or 
  “Save the Princess”

Compound Machine Design 
Sketch the compound machine that you are going to build in the box below.  This is like a blue print for construction so include measurements and dimensions!  Also, make sure to label the simple machines and draw arrows to show the series!  
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Materials Plan
In the table below, list the materials your group will need to construct the machine, the person responsible for getting each item, and the phone number of that person.  Calls should be made to discuss ideas, to remind each other of our responsibilities to the group, or to arrange meetings outside of class if you so desire.
	Materials
	Group Member
	Phone Number

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Construction Plan
Discuss your plan for completing the construction of the compound machine.  Review your individual plans and decide if you are going to build this model during the week or on the weekend, if you are going to ask parents for help or if you are going to do it alone, or if you are going to work on the model in school during study hall or early morning.  To earn all the total points possible, each group member must contribute to the building process.  Describe your plan for working together to build the model in the space below:  
Master Guilder’s (Teacher) Approval

	


4
( Technological Design Step 4: Build and Test a Model

Once you have your design approved, you may begin constructing your machine.  Please remember to follow these construction guidelines.
Construction Guidelines
1. Be resourceful and use items that you already have lying around the house!

2. If you do want to purchase items, get parental permission first and make sure to share the cost within your group!

3. Enlist the help of family members to help construct your compound machine.  It is perfectly acceptable to ask your family to help construct your model.  It is also a great idea if all group members can be part of the building process.  Keep in mind that this may be unrealistic with different family schedules.  The most important thing to remember is to use the design your group created.  If you want to change the design, your group should attempt to discuss ideas before your “construction team” makes changes!

4. If you are unable to meet at home, remember to make arrangements with your teacher to work at school!  There are many times available – before school, study hall, and after school. 
5. Be mindful of the due dates!  This means two things – don’t rush and don’t procrastinate! 
Testing Results
Guild members should use the following tables to record results of the Squires’ tests.  BE AS SPECIFIC AS POSSIBLE!  The more information you record, the better the changes you will be able to make to your machine!

	
	Observations – Test #1 (REQUIRED)

	Simple Machine #1: 

	

	Simple Machine #2: 

	

	Simple Machine #3: 

	

	Aim
	

	Distance/Positioning
	

	Trials
	Trial #1


	Trial #2


	Trials #3
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	Observations – Test #2 (REQUIRED)

	Simple Machine #1: 


	

	Simple Machine #2: 


	

	Simple Machine #3: 


	

	Aim
	

	Distance/Positioning
	

	Trials
	Trial #1


	Trial #2


	Trials #3


	
	Observations – Test #3 (BONUS)

	Simple Machine #1: 


	

	Simple Machine #2: 


	

	Simple Machine #3: 


	

	Aim
	

	Distance/Positioning
	

	Trials
	Trial #1


	Trial #2


	Trials #3
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( Technological Design Step 5: evaluate results & suggest changes
Once you have tested your machine, review your testing notes and the notes from other Squires, Knights, and Guild members.   Based on all of this information, make a decision as a group about any modifications to your compound machine. 
Compound Machine Modifications Design – Test #1 (REQUIRED)
Sketch the modifications that you are going to make to your compound machine in the box below.  This is like a blue print for construction of modifications so include measurements and dimensions!  Also, make sure to label the simple machines and draw arrows to show the series!  

	



Materials Plan
In the table below, list the materials your group will need to modify the machine, the person responsible for getting each item, and the phone number of that person.  

	Materials
	Group Member
	Phone Number

	
	
	

	
	
	

	
	
	


Construction Plan
Now discuss your plan for completing the construction of the modifications to this machine.  Describe your plan in the space below:

Master Guilder’s (Teacher) Approval
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Compound Machine Modifications Design – Test #2 (REQUIRED)
Sketch the modifications that you are going to make to your compound machine in the box below.  This is like a blue print for construction of modifications so include measurements and dimensions!  Also, make sure to label the simple machines and draw arrows to show the series!  

	



Materials Plan
In the table below, list the materials your group will need to modify the machine, the person responsible for getting each item, and the phone number of that person.  

	Materials
	Group Member
	Phone Number

	
	
	

	
	
	

	
	
	


Construction Plan
Now discuss your plan for completing the construction of the modifications to this machine.  Describe your plan in the space below:

Master Guilder’s (Teacher) Approval

	


8
Compound Machine Modifications Design – Test #3 (BONUS)
Sketch the modifications that you are going to make to your compound machine in the box below.  This is like a blue print for construction of modifications so include measurements and dimensions!  Also, make sure to label the simple machines and draw arrows to show the series!  

	



Materials Plan
In the table below, list the materials your group will need to modify the machine, the person responsible for getting each item, and the phone number of that person.  

	Materials
	Group Member
	Phone Number

	
	
	

	
	
	

	
	
	


Construction Plan
Now discuss your plan for completing the construction of the modifications to this machine.  Describe your plan in the space below:

Master Guilder’s (Teacher) Approval

	


( Technological Design Step 6: SHARe YOUR results 

Once you have received approval on your improvements, it is time to prepare for your presentation.  First, complete the presentation plan.  Then, prepare for the presentation by creating note cards or   typing a presentation script. 
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Part 3: Pages become Squires 
· Once a page has reached a certain age, he/she may become a squire and train with a knight!   Today, all the pages will become squires and work with a knight in a mock battle to storm the castle and save the princess!    

· In today’s mock battle, you will test the compound machine for the guild.  In addition to testing the machine, you will also be making observations and suggesting improvements for yourself and the other guilds.   
· The observations and improvement suggestions you must make during today’s testing of the guild’s machines requires you to accomplish two tasks.
· You must make observations of your own machine, and record these observations in your Project – Part 2: Technological Design (page 5 &6).  These observations need to be specific.  

· Include descriptions of what happened with each simple machine.  How did the simple machine perform?   
· Include observations about the aim.  How was the machine’s aim?  Does the aim need to be improved?

· Include observations about the distance and positioning.  How did the machine need to be positioned?  How far did the machine need to be placed from the castle?

· Include detailed observations about each trial.  What happened in each trial?  How far off from the goal?  

· You must make observations of the other guild’s machines, and make suggestions for improvements.  These observations and suggestions for improvements should be recorded in the table on the back of this page.
· In the Machine Observations column, include observations about each of the other guild’s machine.  
· What was the one touch start?  
· What is the series?  
· How did the simple machines perform?
· How was the aim?

· How was the distance and positioning?     

· Does the machine look like it is from the Middle Ages?

· In the Suggestions for Improvements column, include suggestions on how the guild could improve their machine.
· How could the simple machine’s performance be approved?

· How could a simple machine be added to the compound machine?

· How could the aim be improved?

· How could the machine be improved to look more like the Middle Ages?

· After completing the table on the next page, first show it to your teacher.  Then, cut the paper into strips and give each strip to the correct group.  
· When your group has received your strips, review the comments of your peers and discuss your machine’s performance.  Then, begin completing Step 5 – Evaluate and Suggest Improvements in Project – Part 2: Technological Design (page 7 & 8). 
	Guild (Group) Number
	Machine Observations
	Suggestions for Improvements

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Guild (Group) Number
	Machine Observations
	Suggestions for Improvements

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Guild (Group) Number
	Machine Observations
	Suggestions for Improvements

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Guild (Group) Number
	Machine Observations
	Suggestions for Improvements
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Part 4: Knights Proposal to the Queen 

· There is trouble in the land, and the Queen has called upon her kingdom!  The Queen’s daughter, Genevieve, has been abducted by King Snores O’Lot from the neighboring Kingdom of Kickfast.  As a result, the skilled squires are promoted to knighthood.   

· The Queen has demanded that her daughter be rescued and King Snores O’Lot be destroyed!  The Queen has commanded that all new knights present the guilds’ latest creations so that a plan of action may be determined!

· To make a proposal to the Queen, the knights must prepare a presentation.  The Queen is very intelligent and is fascinated with Science and Technology!  Therefore, the presentation needs to include many details which will impress the Queen!  Remember you are trying to persuade the Queen to use your machine!  If the Queen chooses your machine, this could mean very good things for you! 

Proposal Requirements:

The proposal must include a(n)…

· Introduction 

· Address the Queen!

· What are the knights’ names?  (Student Names)
· What Guild are you representing?  (Group #)
· Description of how the Compound Machine functions:  

· What is the one-touch start? 

· What happens after the one-touch start?

· What is the correct name of each Simple Machine?

· How will the machine reach its goal?

· Description of how the Compound Machine makes Work easier:  

· How does each simple machine make work easier?
· Description of the Historical Accuracy of the Compound Machine:  

· Is this machine realistic to the Middle Ages?  Why?
· How would this machine function in the Middle Ages?

· Information about the “Technological Design” process: 

· What did you learn after your first test?
· What did you do to fix the problems? 
· Visual Aid:

· Have your model machine available!

· Create a Display Board that details the steps of Technological Design  and your experiences with your model machine.  
The proposal must…

· include all knights and guild members speaking!

· influence the Queen to go with your idea!
· be memorized!  Note cards or a printed script may not be read directly, but may be used when your memory fails.

	PLAN - PART 4: Knights Proposal to the QueEN
	Introduction
	How will you address the Queen?


	Knights Names:

Knight ________________

Knight ________________

Knight ________________

Knight ________________

Knight ________________
	Guild’s (Group) Name:



	
	How does the Compound Machine 

Function?
	What is the one-touch start? 


	What happens after the one-touch start?


	How will the machine reach its goal?



	
	How does the Compound Machine make Work easier?
	Simple Machine
	Force X Distance = Work

Work Made Easy Description

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	Is the Compound Machine Historically Accurate?
	Is this machine realistic to the Middle Ages?


	How would this machine function in the Middle Ages?



	
	What did you learn from the “Technological Design” process?
	What did you learn after your first test?


	What did you do to fix the problems?
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