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LESSON DETAILS  

Subject Area(s):   Algebra 3-4 Mathematics 

Focus Grade Level:   11th Grade 

Grade Level Range:  11th -12th  

RESEARCH BACKGROUND 

Students explore basic principles of sensors and machine learning (ML) in solving mathematical problems. 
Students develop a process to understand and apply the Linear Regression learning algorithm. They begin 
by using Desmos Graphic Calculator and use Linear Regression to graph several sets of data and identify 
their function family.  Is it a Linear Equation or a Quadratic Equation? The student will need to determine 
the best fit model using a statistical parameter called r = correlation coefficient.  Students will document 
their work with a mathematical equation and a diagram. After identifying the function ‘manually’ students 
learn to use the Python Linear Regression algorithm. The Linear Regression algorithm instantly finds the 
best fit for a data set and they will obtain the slope and intercept.  Subsequent lessons will allow the 
students to apply the Linear or a Logistic ML algorithm once they learn about sensors and design their 
own experiment using a Cell Phone Application or an Arduino Circuit board.   

LESSON SUMMARY 

Students use the engineering design lab to generate data for assessing the design lab.   

Students will work in groups and use several tables of data to complete linear and logistic regression.  
The students will first be exposed to the explanation of Function Families (Linear, Quadratic, Exponential 
and Cubic Functions). They will be given data and manually determine the best fit function family.  We 
will also summarize the statistic parameters, correlation coefficient, accuracy, precision, and f-score.   

Students will learn about sensors and real-world applications.  Teacher will demonstrate how sensors 
are in your cellphone and have students download Arduino sensor App.  Students will study 2-3 sensors 
and select 1 to collect data.  Data will be exported from their cellphones to an Excel sheet.   

Students will be introduced to Machine Learning and the teacher will demonstrate how Machine 
Learning is used in the real world sharing with students how Python code is utilized in the ML scripts.   

Students will use their own generated data and use Linear or Logistic Regression Machine Learning 
Algorithms to determine if we can predict future values.  

Assessment questions that will be answered by the students: Importance of Sensors? Why do we 
measure data?  Which applications in the Real-World interest you the most and why?  Why would you 
need to use Machine Learning versus Graphic Calculators?   



 

MATERIALS AND EQUIPMENT  

• Blow dryer to change temperature  
• Lamp that allows you to adjust light (on, off is best) 
• Objects to determine the distance they are located from the sensor: Legos or Toys 
• Objects to determine the direction they move from the sensor: Legos or Toys   
• 3-4 page Mini Journal for Project  
• 11 X 14  Poster Board OR   Use Technology to Present Results 
• Science Journal Link Arduino Sensors on your Cell Phone 
• https://www.desmos.com/calculator 
• Arduino Nano BLE33 Order Information (Accelerometer, Temp, Humidity, Light, Proximity 

Sensor, Gesture Sensor, Microphone, Bluetooth) 
• Arduino Nano 33 BLE Sense Photo and data sheet 
• Arduino Nano 33 BLE Sense Quick Start Guide 

ATTACHMENTS 

 

Lesson 1: MATH CONCEPT: FUNCTION FAMILY 

Teacher Lesson Power Point: What are Function Families and their Equation Format?  

Assessment: Assessment on Function Familias 

Lesson 2: LINEAR AND LOGISTIC REGRESSION 

Teacher Lesson Power Point: Introduction to Linear and Logistic Regression   

Desmos Graphic Calculator Link: https://www.desmos.com/calculator 

Assessment: Can I Identify Linear vs Logistic Regression? 

https://www.amazon.com/Notebooks-Travelers-Students-Classroom-Supplies/dp/B09YD6W8Z6/ref=sr_1_3?crid=3887ZWKNJLR5Y&keywords=150+mini+science+journal&qid=1656578940&sprefix=150+mini+science+journals%2Caps%2C115&sr=8-3
https://www.amazon.com/Pacon-Super-Value-Poster-Sheets/dp/B000F8XIP6/ref=sr_1_32_sspa?crid=100JOQ43RTW1X&keywords=poster+boards&qid=1656578985&sprefix=poster+boards%2Caps%2C126&sr=8-32-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFYN05XMFZWSVRXWU4mZW5jcn
https://science-journal.arduino.cc/sj/module/getting-started-1/lesson/setting-up-experiments
https://www.desmos.com/calculator
https://www.amazon.com/Arduino-Nano-IoT-headers-Mounted/dp/B07WPFQZQ1/ref=dp_fod_1?pd_rd_i=B07WPFQZQ1&psc=1
https://www.amazon.com/Arduino-Nano-IoT-headers-Mounted/dp/B07WPFQZQ1/ref=dp_fod_1?pd_rd_i=B07WPFQZQ1&psc=1
https://docs.arduino.cc/static/9d2ab783cba41c589f0fa1fda2b1d76e/ABX00031-datasheet.pdf
https://docs.arduino.cc/hardware/nano-33-ble-sense
https://docs.google.com/presentation/d/1F9MPNsJPXbCaPWjTTm4lSn-nQYhOkaSm/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916
https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916
https://starsarizona-my.sharepoint.com/:p:/g/personal/mdiaz_starsaz_org/ESKeoPtm_xhOqoz-bUcw1G8BSkBUV-8MdXSYs874mw8Hpw
https://starsarizona-my.sharepoint.com/:p:/g/personal/mdiaz_starsaz_org/ESKeoPtm_xhOqoz-bUcw1G8BSkBUV-8MdXSYs874mw8Hpw
https://www.desmos.com/calculator
https://forms.gle/eKeHoD97ivA8N1s1A
https://forms.gle/eKeHoD97ivA8N1s1A


 

Lesson 3 SENSORS: Where are they?  Why are they Important? 

Teacher Lesson Power Point: https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-
KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true Intro to Sensors   
Guest Speaker:  Jennifer Blain Christian 

Lesson 4 INSTRUCT HOW TO SETUP SENSORS - Cellphone Arduino Application 

Teacher Lesson:  Instructions Load Arduino   Instructions on Uploading Arduino onto Cellphone 
(Science Journal Setting Up Experiments) 

Guest Visitor: Jean Larson 

Lesson 5 MACHINE LEARNING  

Teacher Lesson Power Point: https://canvas.asu.edu/courses/81492/pages/ml-
intro?module_item_id=5787289 Intro to Machine Learning  

Guest Speaker:  Kristen Jaskie to Present ML 

  

https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://science-journal.arduino.cc/sj/module/getting-started-1/lesson/setting-up-experiments
https://science-journal.arduino.cc/sj/module/getting-started-1/lesson/setting-up-experiments
https://canvas.asu.edu/courses/81492/pages/ml-intro?module_item_id=5787289
https://canvas.asu.edu/courses/81492/pages/ml-intro?module_item_id=5787289
https://drive.google.com/file/d/1pDQZhhZj5clmbIgpj6_Nx7xHsngEBtlI/view?usp=sharing


 

EDUCATIONAL STANDARDS 

K-12 TEACHERS  

Next Generation Science Standards (NGSS) 

HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, including cost, safety, reliability, and 
aesthetics as well as possible social, cultural, and environmental impacts. 

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-
world problem with numerous criteria and constraints on interactions within and between 
systems relevant to the problem.  

Arizona State Standard 

 
 

 

  

https://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design


 

LEARNING OBJECTIVES  

• Create and represent a Linear Equation and define mathematical structure. 
• Create and manually represent Linear Regression. 
• Create and manually represent Logistic Regression. 
• Describe what a Sensor and Student will choose 1 Sensor for this Project 
• Basic knowledge of Linear Regression in Machine Learning 
• Execute Google CoLab to experience Python Code using Linear Regression. 
• Students will be able to classify variables (light, heat, vibration, noise) using Machine Learning.  
• Demonstrate understanding of Sensors and Machine Learning in a Final Report 

VOCABULARY (BILINGUAL) 

Linear Equation Y = mx + b 

Slope and 
Intercept 

M = slope of the line    b = y intercept is the where the line intercepts the y axis 

Linear Regression Used to solve regression problems. Data is linear or continuous. Used to model 
the linear relationship between a dependent and independent variable.  

Logistic 
Regression 

Data is separated so the categories become distinct.  Reference Article 

Sensor A sensor is a device that detects and responds to some type of input from the 
physical environment. The specific input could be light, heat, motion, moisture, 
pressure, or any one of a great number of other environmental phenomena. 

Machine Learning Machine learning algorithms have shown great promise in providing solutions to 
complex problems. Some of the applications we use every day from searching 
the Internet to speech recognition are examples of tremendous strides made in 
realizing the promise of machine learning.1 

Correlation 
Coefficient 

The correlation coefficient is a statistical measure of the strength of the 
relationship between the relative movements of two variables. 

Accuracy Accuracy is how close or far off a given set of measurements (observations or 
readings) are to their true value,  

Precision Precision is how close or dispersed the measurements are to each other. 
In other words, precision is a description of random errors, a measure 
of statistical variability. 

f-score In statistical analysis of binary classification, the F-score or F-measure is a 
measure of a test's accuracy. It is calculated from the precision and recall of the 
test, where the precision is the number of true positive results divided by the 
number of all positive results, including those not identified correctly, and the 
recall is the number of true positive results divided by the number of all samples 
that should have been identified as positive.  
 

https://towardsdatascience.com/how-are-logistic-regression-ordinary-least-squares-regression-related-1deab32d79f5
https://en.wikipedia.org/wiki/Measurements
https://en.wikipedia.org/wiki/Observation
https://en.wikipedia.org/wiki/True_value
https://en.wikipedia.org/wiki/Random_errors
https://en.wikipedia.org/wiki/Statistical_variability
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Binary_classification
https://en.wikipedia.org/wiki/Accuracy_and_precision#In_binary_classification
https://en.wikipedia.org/wiki/Precision_(information_retrieval)
https://en.wikipedia.org/wiki/Recall_(information_retrieval)
Jean Larson
Will you be including bilingual definitions here or on a separate vocabulary list?



 

LESSON PROCEDURE 

INTRODUCTION/MOTIVATION 

Share my experience in SenSip RET program. Presentation on Project. How I learned about the Baby 
Boot Project.  

SenSip RET Summer Internship Experience for Ms. Diaz Algebra 3-4 acher at Trevor Browne Presentation 

Connect to Culture, experience a baby bootie.  How many of you made one of these?  Or do you know of 
someone that did?   

                               

LEARNING ACTIVITIES/STRATEGIES 

Prior Knowledge: Algebra 1-2 

Lesson 1: MATH CONCEPT: FUNCTION FAMILY 

Objective: Students will work in groups and use several tables of data to complete linear and logistic 
regression.  The students will first be exposed to the explanation of Function Families (Linear, Quadratic, 
Exponential and Cubic Functions). They will be given data and manually determine the best fit function 
family.  We will also summarize the statistic parameters, correlation coefficient, accuracy, precision, and 
f-score.   

Teacher Lesson Power Point: What are Function Families and their Equation Format? (Linear, Quadratic, 
Exponential, Cubic) Refresh on dependent and independent variables. y=mx + b 

VIDEO: Find Equation of a Straight Line in Desmos  

Desmos Graphic Calculator Link: https://www.desmos.com/calculator 

Assessment: Assessment on Function Familias 

 

https://docs.google.com/presentation/d/1xPXVT6jXiR2QuoOtOmZ3jT1Q1b2UqQnr/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://docs.google.com/presentation/d/1F9MPNsJPXbCaPWjTTm4lSn-nQYhOkaSm/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://youtu.be/WB9bocKshOQ
https://youtu.be/WB9bocKshOQ
https://www.desmos.com/calculator
https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916
https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916


 

Lesson 2: LINEAR AND LOGISTIC REGRESSION 

Objective: Students will use their own generated data and use Linear or Logistic Regression Machine 
Learning Algorithms to determine if we can predict future values.  

Teacher Lesson Power Point:  Introduction to Linear and Logistic Regression    

Assessment: Can I Identify Linear vs Logistic Regression? 

VIDEO: Do a Linear Regression using Desmos https://youtu.be/zcZaI-xfiFE  

HANDOUT:  Instructions on doing linear regression using Desmos Graphic Calculator.  

Assignment 2:  Students will complete linear regression using Desmos Calculator  

Data: Data for Assignment 2 

Desmos Graphic Calculator Link: https://www.desmos.com/calculator 

Assignment 2: Student Example 

Lesson 3 SENSORS: Where are they?  Why are they Important? 

Objective: Students will learn about sensors and real-world applications.   

Teacher Lesson Power Point: https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-
KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true Intro to Sensors   
Guest Speaker:  Jennifer Blain Christian 

Assessment/Assignment 3:   1 Page Summary of Sensors – Student select Sensors (at least 2) 

Assignment 3:   Student Example 

Lesson 4 USE CELLPHONE APP – INSTRUCT HOW TO SETUP SENSORS  

Objective: Teacher will demonstrate how sensors are in your cellphone and have students download 
Arduino sensor App.  Students will study 2-3 sensors and chose 1 sensor to collect data.  Data will be 
exported from their cellphones to an excel sheet.   

Teacher Lesson:  Instructions Load Arduino Instructions on Uploading Arduino onto Cellphone (Science 
Journal Setting Up Experiments) 

Instructions Using a sensor and collecting the Data  Link to Each Type of Sensor Experiment 

Activity 4: Design Sensor Experiment and Collection of Data (Form TBD) 

Activity 4: Review Lesson on Sensor: Acceleration – Link to Lesson 

 

https://starsarizona-my.sharepoint.com/:p:/g/personal/mdiaz_starsaz_org/ESKeoPtm_xhOqoz-bUcw1G8BSkBUV-8MdXSYs874mw8Hpw
https://starsarizona-my.sharepoint.com/:p:/g/personal/mdiaz_starsaz_org/ESKeoPtm_xhOqoz-bUcw1G8BSkBUV-8MdXSYs874mw8Hpw
https://starsarizona-my.sharepoint.com/:p:/g/personal/mdiaz_starsaz_org/ESKeoPtm_xhOqoz-bUcw1G8BSkBUV-8MdXSYs874mw8Hpw
https://forms.gle/eKeHoD97ivA8N1s1A
https://forms.gle/eKeHoD97ivA8N1s1A
https://youtu.be/zcZaI-xfiFE
https://youtu.be/zcZaI-xfiFE
https://thegeometryteacher.files.wordpress.com/2014/07/11-tutorial-regression-on-desmos.pdf
https://drive.google.com/file/d/1JWqCU1v7FMl0fVNKu_LO3zluBB6rHjqW/view?usp=sharing
https://docs.google.com/spreadsheets/d/1tVK1y4hccTNRhrM0c79EzNvKVTWocYDO9tK_LDE56Gw/edit?usp=sharing
https://www.desmos.com/calculator
https://www.desmos.com/calculator/0pjcoxoyjh
https://www.desmos.com/calculator/0pjcoxoyjh
https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://docs.google.com/presentation/d/1gvzNSPlNfQ2_UhfPebADNy7Y-KE4cbV7/edit?usp=sharing&ouid=105364705071120506836&rtpof=true&sd=true
https://science-journal.arduino.cc/sj/module/getting-started-1/lesson/setting-up-experiments
https://science-journal.arduino.cc/sj/module/getting-started-1/lesson/setting-up-experiments
https://science-journal.arduino.cc/
https://science-journal.arduino.cc/sj/module/motion/lesson/acceleration


 

Lesson 5 MACHINE LEARNING  

Objective: Students will be introduced to Machine Learning and the teacher will demonstrate how 
Machine Learning is used in the real world sharing with students how python code is utilized in the ML 
scripts.   

Teacher Lesson Power Point: https://canvas.asu.edu/courses/81492/pages/ml-
intro?module_item_id=5787289 Intro to Machine Learning  (Invited Kristen Jaskie to Present ML) 

Assessment: What is Machine Learning? (Form TBD) 

Demonstrate Linear Regression ML Google Colab Link 

Activity 5:   Students will use their Sensor Data and Run a Linear Regression or Logistic Regression 
Machine Learning Algorithm.  

Final Report to be turned in at end of Project  

Student will create a report of Data Collection, Sensor, and ML Project (Form TBD) 

Student Example (Form TBD) 

CLOSURE 

Use Exit Tickets 

Guest Speakers: Mentor will be invited to the class virtually. 

Hands On Activity: Student will build graphs and determine the key features of the function.  

Sensor Lab: Students will use sensors to learn about how a sensor works. Students will set up a sensor 
experiment and collect data.  Finally, the students will use the data to perform linear regression using 
Google CoLab.  

Final Report:  Students will present their learnings/findings.  

  

https://canvas.asu.edu/courses/81492/pages/ml-intro?module_item_id=5787289
https://canvas.asu.edu/courses/81492/pages/ml-intro?module_item_id=5787289
https://drive.google.com/file/d/1pDQZhhZj5clmbIgpj6_Nx7xHsngEBtlI/view?usp=sharing
https://colab.research.google.com/github/jakevdp/PythonDataScienceHandbook/blob/master/notebooks/05.06-Linear-Regression.ipynb#scrollTo=SQEk4QUt4OrD


 

ASSESSMENT 

FORMATIVE ASSESSMENT  

Time in Class: Provide time for students to work on Lesson for the day.  Review responses to “Check-In 
Quizzes”.  

Notebooks:  Students will use a mini science notebook/journal and graphic organizers, a vocabulary 
index to track their learning from the beginning, middle and end of the lesson.   

Coaching: Meet with each student to monitor progress, especially those who were absent for any of the 
lessons.  

Lesson 1:  Learning about Function Family’s  Assessment on Function Familias 

Lesson 2:   LINEAR AND LOGISTIC REGRESSION Assessment: Can I Identify Linear vs Logistic Regression? 

Lesson 3:  What are Sensors? (Microsoft Forms Quiz - TBD) 

Lesson 4:  Student will demonstrate they know how to use sensor and log data using the cellphone app.  
If a student does not have a cellphone, they will have the option of using an Arduino Uno or Nano Board.  

Lesson 5:  Assessment:  What is Machine Learning (Microsoft Forms Quiz - TBD) 

SUMMATIVE ASSESSMENT  

After Lesson 5: Students will present their Results of Sensor Experiment 

1) Everyone will turn in Turn in 3-4 page Mini Journal for Project  
2) Presentation to Class Use a 11x14 Poster  

                  OR 

      Online Tool (PowerPoint…)    

Expectations: Review the Deadline and Rubric. 

Rubric for Assignment (TBD) 

  

https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916
https://forms.office.com/Pages/DesignPage.aspx?fragment=FormId%3DuWKJU42M8kyaK_pX88ST8n9j0voDF2dCi1kjXYDcoBtUQjhOVVowQlpSSkdQVktNU0hZUzFESEFXVS4u%26Token%3D9bb8a56fdf624578a44577eb87ba0916
https://forms.gle/eKeHoD97ivA8N1s1A
https://forms.gle/eKeHoD97ivA8N1s1A
https://www.amazon.com/Notebooks-Travelers-Students-Classroom-Supplies/dp/B09YD6W8Z6/ref=sr_1_3?crid=3887ZWKNJLR5Y&keywords=150+mini+science+journal&qid=1656578940&sprefix=150+mini+science+journals%2Caps%2C115&sr=8-3
Jean Larson
Included in attachments?
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https://en.wikipedia.org/w/index.php?title=Accuracy_and_precision&oldid=1089401220
https://creativecommons.org/licenses/by/3.0/
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