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GrovePi Lesson: Kick it Up a Temp-Humidity Sensor
Objectives:

By the time you complete this lesson you should…

1. Understand and use technology systems – Raspberry Pi, Grove Pi, IOT devices 
2. Demonstrate an understanding of the relationship between hardware and software by plugging in and properly using the temp-humidity sensor, and then interfacing it with a program.

3. Demonstrate understanding of inputs and outputs with the temp-humidity Sensor
4. Demonstrate an understanding of algorithms and their practical application: Write a Scratch program, check that it works, and explain the sequence.

5. Implement problem solutions using a programming language by writing, troubleshooting, and analyzing Scratch programs.

6. Collaborate with peers, experts, and others using collaborative practices such as pair programming, working in project teams, and participating in group active learning activities.
7. Create a program and use the basic steps in algorithmic problem solving to design solutions (e.g., problem statement and exploration, examination of sample instances, design, implementing a solution, testing, evaluation).
8. Optional – in enrichment exercises, demonstrate understanding of the engineering design process and inputs and outputs.

Pre-Activity Check List:
Instructions: Put an X in the box for each item as you complete the parts of the activity:

	
	1. Assembled GrovePi with Raspberry Pi has SD card and is plugged in.

	
	2. GrovePi is connected to a computer via Ethernet Cable and/or Wifi.  OR Keyboard, Mouse, and Monitor connected to Raspberry Pi.

	
	3. Clear area to work with the kit next to a computer.

	
	4. Have viewed the lesson overview videos and read the handouts. 

	
	5. Scratch programming language open and ready to use on Raspberry Pi.

	
	6. Hardware components for Activities pulled out and ready to use.


Thought Engaging Questions: (Pre-Activity)

1. Are you familiar with devices that we use to determine the temperature or humidity in a room?  What do you know about them?  

2. What kinds of devices have temperature sensors?  What are they used for?  
3. Why do we need to know humidity?  When is it important to know?  
Note: Do Not change your answers after you learn additional information in this lesson.  You are not graded on the pre-activity questions. 
Activity Checklist:

Each activity below has a video.  Watch the video and follow along with these steps, checking each step off as you complete it. 

	
	Activity 01: Check the Temperature


	
	1. Connect the Temp-Humidity module to port D6 on the GrovePi board.

	
	2. Open up Scratch. We select GrovePi from the menu, and click on Start Programming.  We are going to start with a new Program. 

	
	3. Now select a sprite (use the default one or create your own).

	
	4. Select control then drag “when space key pressed” out to the script 

	
	5. Drag broadcast out and place it under the when block.

	
	6. Select Operators and drag ‘join’ into broadcast then type ‘temp’ in the first column and 6 in the second.

	
	7. Drag out a Say block. 

	
	8. Next drag out a sensor value block and put it into the say block. Select temp from the drop down box in the sensor value

	
	9. Save the program with your initials and Temp_Activity01

	
	10. Now let’s run the program. Press the space bar.

	
	11. Does the sprite display the temperature in a speech bubble? 

	
	12. The temperature is in Celsius.  If you are not familiar with Celsius values, locate a Celsius to Fahrenheit chart on the Internet.  Does the data seem accurate? 

	
	

	
	Activity 02: Check the Humidity


	
	1. Connect the Temp-Humidity module to port D6 on the GrovePi board.

	
	2. Start with the program from our last activity for checking the temperature, open Temp_Activity01.

	
	3. Now select the Sprite

	
	4. Duplicate the temperature display code by right clicking “when space key pressed” and selecting duplicate

	
	5. In the new block, change the hat command from “space key” to “down arrow”

	
	6. Change the first join column from “temperature” to “humidity”

	
	7. Then change the sensor value to “humidity”

	
	8. Use the SAVE AS command and save the program with our initials followed by Temp_Acitivity_02 

	
	9. Run the program.  Does it now display the Humidity when you press the down arrow and the Temperature when you press the space key?

	
	10. If your program does not do this, go back and verify the code to see if you have any typing mistakes. Also check to see that the sensor is plugged into port D6. Make modifications and try again until it works.

	
	Activity 03: Convert Temp to Fahrenheit


	
	1. Connect the Temp-Humidity module to port D6 on the GrovePi board.

	
	2. We will start with the program from Activity 2, so open Listen_Activity02.

	
	3. This is your programming challenge.  In the temperature section of the code, convert the temperature from Celsius to Fahrenheit.

	
	4. Use the formula temp Celsius x 9/5ths + 32 =  temperature Fahrenheit. To verify your values, search for and use an online program that converts Celsius to Fahrenheit. 

	
	5. Then find some clip art and create your own thermometer Sprite to display the Temperature in both Celsius and Fahrenheit. 

	
	6. Also find some clip art for a hygrometer and use it as a sprite to display the humidity. 

	
	7. Save the program with your initials followed by temp_activity03

	
	8. Run the program.  Does it now display the Humidity when you press the down arrow and the Temperature in both Celsius and Fahrenheit when you press the space key?

	
	9. If your program does not do this, go back and verify the code to see if you have any typing mistakes. Also check to see that the sensor is plugged into port D6. Make modifications and try again until it works.

	
	Activity 04: Temp on LCD Display


	
	1. Connect the Temp-Humidity module to port D6 on the GrovePi board.

	
	2. Start with the program from Activity 3, so open temp_activity03

	
	3. Here’s another programming challenge for you.  Go back and find the programs we used to display information onto the LCD display.  Modify the temp_activity03 program code so that it connects to the LCD display.

	
	4. Then modify it to add a display of the temperature in both Celsius and Fahrenheit on the LCD display. 

	
	5. Also display the humidity on the LCD display.

	
	6. As an extra bonus, try to create a single bar graph to display the temperature in Celsius on the LCD display.

	
	7. After writing your program, select ‘SAVE AS’ in the File menu to save the program. Choose the folder on your USB device and name the program with your initials temp_activity04.

	
	8. Prepare to demonstrate your program to your teacher and classmates.

	
	Activity 5 Your Turn


	
	1. Using the code blocks you learned in this lesson, kick it up by: (one of these)

	
	· Detect temperature and humidity and display it 

	
	· Take action based on a change in temperature or humidity

	
	· Allow user to select a desired temperature and display difference between actual and desired

	
	2. State the Problem that you will address.

	
	3. What do you want the temp-humidity sensor to do? What happens when it reaches a particular level?  Will you use Sprites or something else to display the action?

	
	4. Use a separate document to write down your algorithmic problem solving to design solutions: problem statement and exploration, examination of sample instances, design, implementing a solution, testing, evaluation.

	
	5. After writing your program, select ‘SAVE AS’ in the File menu to save the program. Choose the folder on your USB device and name the program with your initials temp_activity05.

	
	6. Prepare to demonstrate your program to your teacher and classmates.


Questions and Study Guide
Enter your observations, and answer questions about this lesson here.  Use these questions and answers to study for quizzes and exams.
1. Demonstrate your understanding of temp-humidity sensors.
(a) What are some applications of temperature sensors?
(b)  How and why are temp-humidity sensors used in electronic devices? 

(c)  What is the range or the min and max values obtained from the temperature sensor?

2. In the activities, what happened when the temp-humidity sensor was used as an input?

a. Activity 1

b. Activity 2

c. Activity 3

3. What program command(s) did you use to detect the temperature value of the temp-humidity sensor, and to display it?

4. What program command(s) did you use to detect the humidity value of the temp-humidity sensor, and to display it?

5. Demonstrate an understanding of the relationship between hardware and software by answering this question. What did the hardware do and what did the software do to determine the temperature value?
6. What does relative humidity mean?

7. Compare Celsius to Fahrenheit.  
8. What is the mathematical formula for converting Celsius to Fahrenheit?
9. What method did you use in Activity 1 to see how you could measure different temperatures with the sensor? 
10. Were you able to display the temperature and humidity on the LCD display in Activity 4?  Explain your code.
11. Were you able to successfully complete all the activities?   If not, why - what happened?

12. A program is a sequence of steps. Explain the sequence that was followed for the program in Activity 1. 
13. Did the program and parts operate as you anticipated?   If not, what happened? What corrections or changes did you make to your program (or to the devices) to make the activities work?  

a. Activity 1
b. Activity 2
c. Activity 3
14. Optional (ask teacher) - Insert a screen capture and picture for Activities 2, 3, 4 the Program code and/or devices connected.

15. What did you learn from these activities?

16. How well did you collaborate with your team members in completing these activities?  
a. Describe the collaborative efforts.

b. Who did what?  Who created the programs?  Who operated the programs?  Who connected and debugged the hardware?  

c. Who provided feedback, and did it help?  

d. How would you improve the collaboration?
17. What did you do for Activity 5, Your Turn?  Describe it, and share the code, pictures, and design notes here. Also attach any additional documents you created for algorithmic problem solving to design solutions: problem statement and exploration, examination of sample instances, design, implementing a solution, testing, evaluation.
Enrichment Exercises:

Ask your teacher or check your assignment sheet before completing these optional exercises.
Exercise 1: Temp-Humidity Sensor Technical Report

Conduct Internet research on how temp-humidity sensors are used in IOT devices, or digital devices that are of interest to you and write a report about it. Explain the who, what, when, where and how.  Who uses the devices, how are the sensors used in them, and for what application? What are they made of? When are they used? Where are they used? and How are they used?  Begin the report with an introduction and end with a summary. Quote and cite the sources used in the research. Meet these standards:

·  (Standard RST.6-8.2) - Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions.
· (Standard RST.6-8.1) Cite specific textual evidence to support analysis of science and technical texts.
· (Standard W.5.8) - Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and provide a list of sources.
· (NGSS Standard MS-ETS1-1) The more precisely a design task’s criteria and constraints can be defined, the more likely it is that the designed solution will be successful. Specification of constraints includes consideration of scientific principles and other relevant knowledge that is likely to limit possible solutions.  

Exercise 2: Temp-Humidity Sensor Presentation

Create a multimedia presentation from the research and report from exercise 1.  Then present the presentation to an audience.  Ask a couple of questions at the end to see if your audience comprehended your presentation.  Use software tools available to you for building the presentation, editing photos, and editing other types of media. Meet these standards:

·  (Standard SL.8.5): Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest.)

Exercise 3: Temp-Humidity Sensor for Engineering Design

Continue defining your invention and follow the engineering design process, by updating your design ideas in your engineering notebook.   Will you use a temp-humidity sensor and if so, how will it be used and what happens when a particular temperature or humidity is detected?  What other devices will you use with it?  Will you show the value on the LCD display? 

Engineering design is an iterative process involving modeling and optimization (finding the best solution within given constraints); this process is used to develop technological solutions to problems within given constraints. 
Meet these standards:

·  (MS-ETS1-1) Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.  

· (MS-ETS1-2) Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.  

· (MS-ETS1-3) Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.  

· (MS-ETS1-4) Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.  
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