
Tools of Science
Teacher’s Notes

Design and Build a Scale Model
The following steps will walk you through the Chapter Project. Use the hints and detailed directions as you guide your students through design, test phase, presentation, and reflection.

Chapter Project Overview
In this project, students will work individually or in small groups to design and build a three-dimensional model of a building or a room. Students will make metric measurements or find the actual dimensions of a structure and then build their models to scale.

To introduce this project, have students describe some models with which they are familiar. These might include doll houses, maps and globes, museum displays, and the anatomical models seen in doctors’ offices, as well as hobby-shop models of boats, airplanes, cars, trains, and animals. Point out any models you might have in the classroom.

Discuss with students what a model is. Remind them that a model is a representation of a complex object or process. Models can be physical, mathematical, or computer-generated. Explain that in this project they will make a physical model. Then, explain that a scale model is a model in which all the parts are made or tested relative to all the other parts. Tell students that their models will be made by scaling down the actual measurements of rooms and buildings, as well as some objects in the rooms.

If students will be working in groups rather than individually, explain that each member of a group will make measurements of a structure or find the actual dimensions of a structure and convert those measurements to scale. Members will then collaborate in building the model.

Distribute Project Overview. You also may want to distribute copies of the Scoring Rubric. Review and discuss the Project Rules and the Scoring Rubric to make sure students understand what is expected of them. Encourage students to ask questions about the assignment.

Assign due dates for each task listed on the second page of the Project Overview. Use the following information to assign due dates. Students should be able to choose the room or building to be modeled, decide on a scale, and convert the actual dimensions during the first week. The second week should be spent choosing and testing materials and constructing the models. Students should spend the final day of the project preparing and practicing their presentations.

Set a deadline for the presentation of models and some interim dates for the tasks. Have students copy the dates in their Project Timeline.

Distribute the Project Worksheet 1 and Worksheet 2. After students have read the worksheets, ask if they have any questions.

Before students begin, make sure they realize that the major objective of this project is to create a scale model and not necessarily a realistic model. If students are unsure how to determine an appropriate scale, suggest they compare the actual measurements of the smallest and largest part or object to be included in the model. Also suggest that if rooms are being modeled, no more than ten objects in the room should be included in the models.

Materials and Preparation
Although individual students or groups will decide for themselves what materials to use in building their models, you might want to provide some basic materials and tools. Models of rooms and their contents as well as most buildings can be constructed from thin, flexible pieces of cardboard or construction paper, which can be glued or taped into place. Some students might also wish to use flexible wire, craft sticks, pipe cleaners, or toothpicks to make their models.

You might consider building a scale model of your classroom and some of its major components so that students can see an actual three-dimensional scale model of a room with which they are familiar.
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Keep Students on Track—Tasks 1-3
Check to see that students have chosen a structure to model and have measured or found the actual dimensions of a room and its contents or a building.

At this time it is important to check the scales proposed by students for their models. Make sure each scale can be used to make the smallest part or object that will be modeled as well as the largest part or object.

Keep Students on Track—Tasks 3-4
Students should be making their conversions at this point in the project. To make the process simpler, you might suggest that students round the actual dimensions of the room to the nearest whole number of meters. For example, if a room is 5.46 m wide and 7.74 m long, students might round these dimensions to 5 m and 8 m.

Check to see that students are thinking about what kinds of materials they might use to make their models.

Keep Students on Track—Task 5
All students should have begun constructing their models at this point. Ask leading questions to determine if all students have begun this phase of the project. If you made a scale model of your classroom, use it to explain how you made one or two of the objects included in the model.

Students should also start thinking about what they will say during their presentations. Again, if you’ve made the scale model of your classroom, use it to provide a brief presentation similar to the presentations you expect from your students.

Keep Students on Track—Tasks 6-7
All students should now be finished with their projects and should be ready to present their models. You might want to provide a sign-up sheet for students to schedule their own presentations.

Lead a discussion that focuses on the limitations of any model. Then have students suggest some of the limitations of their models.

Chapter Project Wrap Up
Allow each student or group of students about 5 minutes to make a presentation. Encourage the rest of the class to provide constructive feedback on the models and presentations and ask a few questions of each student or group.

Extension
Have students pick one object or part of their models and suggest ways to make the object or part more realistic without sacrificing scale. For example, students might try to model the volume or mass of the object or part by using different materials to model the object or part.

PROJECT OVERVIEW
Design and Build a Scale Model
For this project, you will make a three-dimensional model either of a room or a building and some of the objects in it. To make your model, you will first measure or find out the dimensions of the structure to be modeled. You will record these values in a data table. After comparing the measurements, you will convert them to scale. This means that you will decide how much smaller to make each object in your model. After the measurements have been scaled, you will choose materials to build your model. Once your scale model is complete, you will present it to the class and briefly explain how you made it. You might also discuss any problems you had while constructing the model and how you solved these problems.

Project Rules
· Write a plan to describe how you will carry out this project. Have your plan approved by your teacher.

· If you are making a scale model of a building, do research to find out the actual dimensions of the structure.

· If you are making a model of a room and the objects in the room, use a metric ruler or meter stick to make the measurements.

· Decide on a scale for your model and the materials you will use. Review this information with your teacher before you begin making or converting any measurements.

· Work on your project each day so that you meet the project deadlines given to you by your teacher.

· Follow the safety guidelines as you construct your model.

Project Hints
· If you are making a scale model of a room, study the room to decide which objects you will include in your model. Choose no more than 10 objects to include in your model.

· Compare the largest and smallest dimensions of the parts/object(s) that will be modeled. This will help you choose a scale that neither is too large nor too small.

· Before you start constructing the model, use graph paper to make a sketch, to scale, of the parts of your model.

· The materials you use to make your model will depend on what you are modeling. Scissors, tape and glue, a metric ruler, and sheets of thin, flexible cardboard will probably be useful for most scale models. Other materials you might use include construction paper, scraps of fabric, plastic transparencies, thin, flexible wire, craft sticks, polystyrene shapes, and toothpicks.

· Put all of the pieces of your model in their correct positions on a tabletop, the floor, or a desktop before you glue or tape anything in place. This will give you an idea of what your finished product will look like. This trial run will also allow you to see if you’ve made any major mistakes in converting the measurements.
Project Timeline
Task

1. Choose a room or a building to model.

2. Measure and record the dimensions of everything to be modeled.

3. Convert measurements to scale and record the values in the data table.

4. Choose materials to make your model.

5. Start constructing your scale model.

6. Finish the model and start preparing your presentation.

7. Present your model and explain how you constructed it.

Due Date
__________________
__________________
__________________
__________________
__________________
__________________
__________________
PROJECT WORKSHEET 1
Planning the Model
This worksheet will help you get started making a design for your scale model of a building or a room.

1. Choose a room or building that you think might be interesting to model. Write the name and location of the room or the building, and tell why you chose that room or building.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2. If you are going to make a model of a room, write the name of the room and the names of no more than 10 objects that you will include in your model in the first column of the data table on Worksheet If you are modeling a building, write the name of the structure in the first column.

3. Compare the largest and smallest measurements. Use these values to decide on a scale.

  Actual unit
Scale unit



_____________


=

_____________

4. Make a list of materials that you plan to use to make your model.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

PROJECT WORKSHEET 2
Recording the Measurements
Use the table below to organize your data. Use another sheet of paper, if necessary.

Find out or measure the length, width, and height of each part/object that will be included in your model. Record these values in the appropriate columns of the data table.
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SCORING RUBRIC
Design and Build a Scale Model
In evaluating how well you complete the Chapter Project, your teacher will judge your work in four categories. In each, a score of 4 is the best rating.

	
	4
	3
	2
	1

	Making and Converting Measurements and Doing Research
	Accurately makes, records, and converts all measurements necessary for a complete scale model; does extensive research, if necessary
	Accurately makes, records, and converts most of the measurements necessary for a complete scale model; does adequate research, if necessary
	Accurately makes, records, and converts only half of the measurements necessary for a complete scale model; does minimal research, if necessary
	Accurately makes, records, and converts very few of the measurements necessary for a complete scale model; does little or no research, even if it is necessary to do so

	Collecting and Testing the Materials to Make the Scale Model
	Collects and tests all materials necessary to make a complete scale model; collects alternative materials in case problems arise with chosen materials
	Collects and tests most of the materials necessary to make a complete scale model; collects a few alternative materials in case problems arise with chosen materials
	Collects and tests only one type of material to make a complete scale model; does not provide alternative materials in case problems arise with the chosen material
	Collects but does not test any of the materials to make a complete scale model; does not provide any alternative materials should problems arise with chosen materials

	Making the Scale Model
	Makes an accurate sketch on graph paper and accurately constructs a complete scale model that includes the boundaries of the room or structure and all of the objects within the boundaries
	Makes a fairly accurate sketch on graph paper and accurately constructs a nearly complete scale model that includes the boundaries of the room or structure and most of the objects within the boundaries
	Makes a sketch on graph paper and accurately constructs some of the scale model that includes the boundaries of the room or structure and some of the objects within the boundaries
	Makes an inaccurate sketch on graph paper and constructs some or all of the model, paying little or no attention to scale or accuracy; includes some of the boundaries of the room or structure and only a few of the objects within the boundaries

	Presenting the Results
	Makes a complete, well-organized presentation on how to make a scale model as well as discusses the limitations of any model
	Makes an adequate presentation on how to make a scale model as well as discusses at least one of the limitations of any model
	Makes an appropriate but disorganized presentation on how to make a scale model, but does not discuss the limitations of a model
	Makes a poor presentation that is hard to follow; does not explain how to make a scale model nor the limitations of a model
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