	[image: image32.jpg]



	The “Green” House 

STEM – Student Activity
	Name __________________________

	
	
	Class __________________________
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	Activity Overview 

You are a member of an architectural engineering team that has been hired by a client to design and build a model of an energy-efficient and cost-efficient home that meets the following criteria. You will create a TI-Nspire document that includes all aspects of the task.

· The house should be only one story with one bedroom, one bathroom, one kitchen, and one living room.
· The design should be based on research related to energy-efficiency in home construction.

· After your team designs the house and builds the model you will need to demonstrate how energy-efficient and cost-efficient it is. This will be done by testing the model and collecting appropriate data.

· Your team will present your solution to the class using a single TI-Nspire Document.


	· Materials

· TI-Nspire™ CAS handheld technology and the TI-Nspire™ computer software if needed
· EasyTemp - Temperature probes and other probes for testing as determined by the teams (EasyLink will be required for other probes such as light, voltage, pressure, etc.)

· Materials for building the model, such as cardboard, wood, plastic, aluminum, etc. and tools

· Heat lamp or other supplies for testing

· Timing device
· Nspire Link with Direct Connect cable, or Unit-to-Unit cables to share Documents
· Any safety equipment including safety glasses, gloves, and apron



Some Skills you will need 
[See Atomic Learning at: http://movies.atomiclearning.com/k12/ti_nspire/]:
· Save a Document, give it a Name and Create or find a Folder
· Open a Document on the Nspire
· Launch the Data Collection App and dismiss it
· Adjust the setting from the Data Collection App Menu
· Add a new App to a Problem
· Use various tools in Data & Statistics (D&S) including Categorical plots
· Load data (numerical and categorical) into List & Spreadsheet (L&S) and use formulas

· Start and Stop data collection

· Sending and Receiving files with your handheld

· Using units in the Calculator App

· Convert Temperature units using the tmpCnv() function

· Copy and Paste a Page in an Nspire Document

Part 1 – The Problem

In this part you want to come to understand the problem. Discuss in class the need for a solution and the “green” issues involved. Consider who you need on your team. That is, what skills are necessary to complete the problem and who possesses those skills?
Part 2 - The engineering design process (EDP)
In this section you will come to know the EDP. You will need to create a new Document on your Nspire.
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Add nine notes pages and add your names and other pertinent information on the ninth page.
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The teacher will present the 8 key words and definitions of the Engineering Design Process (EDP) in random order.  Each team should try to put the 8 key words in order on the first eight pages, team name and members as well as other pertinent information should be placed on the ninth page.

For example, after the teacher reads the definition of brainstorm, the student goes to page 1.2 and types in the word Brainstorm if the team thinks that brainstorm is the second step in the EDP. You may modify your selections as the teacher continues to call out the remaining key words.

Part 3 – Scoring Rubric

After you have created your team, examine this rubric and ask any questions about its application to your team.
	
	4

Expert
	3 

Competent
	2

Beginner
	1

Novice

	Evidence of research
	Documents multiple  references, all references are credible
	Documents multiple  references, most references are credible
	Documents at least one reference, has at least one credible reference
	Shows no evidence of research

	Evidence of following the engineering design process (EDP)
	Documents all steps of the EDP, including evidence of multiple design considerations
	Documents most steps of the EDP, including evidence of more than one design consideration
	Documents some steps of the EDP
	Shows no evidence of following the EDP

	Data collection with probeware
	Uses multiple probes, has evidence of data, relevant data collection
	Uses multiple probes, relevant data collection
	Uses at least one probe
	Shows no evidence of data collection

	Effective use of the TI-Nspire as a research notebook
	Uses multiple Apps throughout the document, labels all figures, uses appropriate units on all measures
	Uses multiple Apps throughout the document, labels most  figures, uses appropriate units on most measures
	Uses more than one  App throughout the document, use some labels and /or some appropriate units on measures

	Shows no evidence of use of the TI-Nspire

	The Model
	Physical model is created to scale, based on blueprints; score on the test of the change in heat transfer rate in the house and from the house to the external surroundings is minimal, as defined by the teacher
	Physical model is created to scale, based on blueprints, with minor measurement errors; score on the test of the change in heat transfer rate in the house and from the house to the external surroundings is above average, as defined by the teacher
	Physical model is created to scale, based on blueprints,  with major measurement errors; score on the test of the change in heat transfer rate in the house and from the house to the external surroundings is average, as defined by the teacher
	Physical model is not created to scale, score on the test of the change in heat transfer rate in the house and from the house to the external surroundings is below average, as defined by the teacher

	Effective presentation of the solution to your house through the use of the TI-Nspire
	Presents solution that outlines use of the EDP, answers relevant questions in an expert manner
	Presents solution that outlines use of the EDP, answers relevant questions in an acceptable manner
	Presents solution, answers most relevant questions acceptably
	Presents solution, answers relevant questions unsatisfactorily

	Evidence of team work with individual responsibility
	Evidence that the design was chosen as a team through thoughtful deliberation, all team members are able to explain to the class what they did in the activity
	Evidence that the design was chosen as a team after some  deliberation, most team members are able to explain to the class what they did in the activity
	Evidence that the design was chosen as a team after a little discussion, some team members are able to explain to the class what they did in the activity
	Evidence that the design was chosen as a team hastily with out much discussion, only one team member is able to explain to the class what he did in the activity


Part 4 – Design the House
Teams should consider and or report the following when creating the design of the house.

· The materials used to construct the house (including insulation, walls, etc.) from the perspective of energy-efficiency and cost
· Placement of the rooms, windows, and doors

· The pitch of the roof
· Size of the house (both scale model and the actual home) in square meters. Make sure your model is within any limits your teacher has given.
· The scaling factor of the model

· Safety issues both related to the materials used and the construction process
· Your design should be researched based. Report references as you plan and present using the Notes App on the Nspire. 

Make a materials list. You might be able to visit a local building supply place and gather scraps for your model. Include any tools needed.
Present your design to your teacher or the class for approval.
Part 5 – Build the Model
Working with the model:

· Teams should test their model house to be sure that it is as energy-efficient as they planned by collecting data and analyzing the heat transfer rate through the windows and walls.
· The model home will be tested to determine a score on the change in heat transfer rate in the house and from the house to the external surroundings. This will be defined by the teacher and could be the change in temperature per cost per square meter for a given amount of time.
Your team needs to keep records of material and labor costs. Do this in a List & Spreadsheet Page of an Nspire Document. Add a new Page to your Document by pressing c and selecting the L&S option or pressing /~ and pick from the list. Move to the top of each column and give it a name. The cost will either be the full cost or the cost of the model. You will then need to report the other value such as Real_Cost.
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Place the item name in quotes so the Nspire will treat it as a word and not a number.
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Part 6 – Test the Model
Your model house is to be energy-efficient. Do some tests to verify its efficiency. This should include a test similar to the one that the teacher will conduct. Look to the rubric to determine your method of testing. Use the Data Collection App in your Nspire to collect some data using the temperature probe, and then other probes as your team deems appropriate.

You house is also to be cost-efficient. Prepare a spreadsheet with the costs for the model and project the cost to your full home.

Select a probe to test your model. You will either need the EasyTemp or an EasyLink to connect your probe to the Nspire. Plug the probe in and the Data Collection App should launch. If the Data Collection App does not automatically launch, use the manual launch (/D).

Decide where you want the data displayed. You can see what probes are available for the Nspire at: Data Collection with TI-Nspire™ [http://www.vernier.com/calc/ti-nspire/data-collection.html].
[image: image11.png]Inserting a probe will launch
data collection in a new:

Lists & Spreadsheet
Graphs
None {Meter Only)




  [image: image12.png]4 1.11'1.12'1.13 b *MUnsaved w el x

45

30
No numeric data

dcO1.temp1

N

T T T T T T T T
0 20 40 60 80 100 120 140 160
dcO1.time





Adjust the settings for the probe from the Menu. Press b and explore. You might want to change the type of data collection, the length of the experiment or the units. You can even zero the probe if you wish.
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To start data collection, e to highlight the Play button ([image: image17.png]


) and press ·. You will notice that the Play button becomes a Stop ([image: image18.png]


) button during data collection. You can press · to stop early if you wish. To explore the data you can get your focus off of the data collection by using /e. Repeat the keystrokes to return to the Data Collection APP.
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You can dismiss the Data Collection App by switch back your focus and then tabbing over to the [image: image21.png]


.
[image: image22.emf]
You may convert your temperature to degrees Fahrenheit in a Calculator Page (/~1) and then using the Catalogue (k) move to the tmpCnv() command. The syntax is to give the value you want to convert then add the units _(C a comma and then the units _(F as shown below. You obtain the units from the Catalogue (k) and then selecting 3 and move to the Temperature line. Expand this area with a right arrow (¢).
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Determine your cost per square meter and report it to your teacher.
Part 7 – Present the Solution
Your presentation will be done through an Nspire Document. You can use the Pages that you collected above. One way to do this would be to copy the pages and add them to a new Problem in the order that you want to present them. To copy a Page, while you are on that Page press /K to capture the page (notice how excited the Page gets) and then either copy or cut it with a /C or  /X. Then move to where you want to paste the page and select /V. You can see all of your Pages and Problems by moving up with /£ but you will need to have a full view to paste.
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Look at the rubric before you finalize your presentation and present your model for testing.
Extension

· Consider the effects of wind/aerodynamics on the energy-efficiency of your house
· Consider the effects of relative humidity on the energy-efficiency of your house. Use the Relative Humidity probe.
· Concoct another rate to compare the models. Maybe one that includes the speed at which the interior heats up, or the time to loose the heat buildup and return to the ambient temperature.
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