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Module Planning Template 
[Facial Recognition Technology]
Total Number of Lessons: [Semester 1: 5 lessons]
Total Estimated Time for Module: [Semester 1: 450 minutes]

SECTION 1: MODULE OVERVIEW AND CURRICULAR CONNECTIONS – REQUIRED 

· Module goal: [At the end of this module, SWBAT…; try to make it one big goal]
SWBAT apply the basics of scientific processes and research to find strengths and weaknesses of measurements in facial recognition analysis.

· Connection to standards:[List standards that will be addressed by the module. Should include Indiana standards; NGSS and CCSS are strongly recommended; CSTA could also be useful for the Computing RET.]
· SEPS 1-8
· ICS-1.2 Summarize ethical issues within computer science.
· ICS-1.3 Investigate trends in computer science and their impact on society.
· ICS-4.6 Investigate innovations in computing, including robotics.
· ICS-6.3 Evaluate the social and emotional implications of privacy in the context of safety, law, and ethics.
· CSI-5.8 Review computing artifacts to reduce bias, increase equity, and support accessibility.
· 3-5.PA.2 Use digital tools to gather, manipulate, and modify data for use by a program.
· ICP.1.3 Distinguish between the terms “distance” and “displacement,” and determine the value of either given a graphical or mathematical representation of position vs. clock reading (time).
· 11-12.LST.5.2: Write informative texts, including scientific procedures/experiments or technical processes that include precise descriptions and conclusions drawn from data and research. 
RET materials/ideas to be leveraged: Machine learning, biometrics, ND photo database, code to take and compile measurements

SECTION 2: OVERVIEW OF MODULE FRAMEWORK – REQUIRED 

· Real-world context: [Describe in 1-2 paragraphs]
Most people’s assumptions about the effectiveness of facial recognition from videos or photos are influenced by movies and television shows.  While that makes compelling viewing, in reality, facial recognition is not nearly as accurate, and may not even be possible based on similar photos.  While the software may lead to the closest match, if the correct person is not in the database, or if photos are difficult to match, this can lead to a match to a different person.  There can be intrinsic biases in the coding or photo databases, which can be problematic.  Most people do not understand the limitations of current facial recognition, which can lead to juries putting more weight in their faith in this type of evidence over others.  This can lead to the wrong person being arrested or convicted.  A more complete understanding of the strengths and limitations of facial recognition software would lead to more reliable uses of their findings currently, and can lead to improvements of the technology for future applications. 

· Possible Lesson Ideas: [What are some ideas for a lesson or two focused on the real-world context and framing the project for students?]
1. *Main project: Facial Recognition: Strengths, Limitations, and Improvements
2. Future Work (for both classes):
a. Shorter Lesson: AI and Computer Learning Basics
b. Shorter Lesson: Social Media: Consumer Capitalism

· Background STEM content:[Describe in 1-2 paragraphs]
Students will need to know the basics of science and research, including what is necessary to develop and follow a good experiment, as well as understanding the quality of the collected results.  In class, students will be reminded of variables and controls and will practice developing detailed, repeatable procedures using only one variable.  They will practice taking good measurements, including comparing the accuracy and precision of class data.  Students will also compare how sample size and the number of trials affect the quality or reliability of the conclusions being made.

· Possible Lesson Ideas: [What are some ideas for a lesson or two focused on the background STEM content?]
1. Writing Detailed Procedures:
a. Part 1- Detail: Paper Airplane Activity (Write a detailed procedure for folding a paper airplane.  Create a prototype.  Swap procedures and follow their procedure exactly.  Class discussion of what things can be added to make it clear and what details need to be included.  Then, we have a paper airplane distance competition and measure the distance they travel from the starting line.
b. Part 2- Variables and Controls: Students compare their paper airplane designs and based on their distance competition, and we compile a list of things that might help the airplanes fly further.  In their groups, they agree on one of the airplane designs to try to improve or test.  Students list all variables and controls.  Then, groups rotate to help give feedback on their list of variables and controls.  Then they each come up with a unique procedure testing their group’s variable.  (For example, they may test shorter wings, longer wings, “standard” wings).  Test their airplanes with new designs, collect data, make conclusions, report their findings, modified gallery walk to discuss their findings. 
2. Accuracy and Precision: Students throw Velcro balls at a target.  They calculate the average after each ball is thrown.  Which is more precise?  Accurate?  How can they tell?  (They now can answer questions in future labs.)
3. Scientific Measurement & Sample Size/Number of Trials: Practice measuring the desk length, width, and thickness with rulers in centimeters, with results to two places past the decimal.  Take three different measurements of each.  Average all results at their group  desk.  Average results for the whole class.  How do their results compare to the group desk average?  To the class average?  
Big Question: Why is it critical to have accurate and reliable measurements for use in facial recognition?


· Description of Main Activity/Project:[Describe in 1-3 paragraphs]
Intro Activities: Students use and think about the strengths and limitations of multiple short activities from Quick Engaging AI Sites, collected by John Gensic.  Then, students will play with AI Learning (https://machinelearningforkids.co.uk) and create their own database.  They will compare and test different ones, and they will discuss the limitations and strengths inherent in their created database. 

Engaging videos: Surveilance in the UK & China; Wrong black man arrested in the US

Students also learn about the facial recognition “criminal” paper, how they could have came to those conclusions, limitations to their conclusions, variables and controls they used, etc.  I would emphasize how important it is to get identification right, since people can be wrongfully convicted or set free based on these findings.  

Main Project: 
Measuring Practice: Students practice measuring the distance between the outer eye corners of images printed out on a grid of graph paper.  Then they measure the distance between them with their ruler, to two places past the decimal, in centimeters.  We compare the measurements and the locations of our dots.  Then we discuss the different places where they could have been marked and discuss why we made those choices.

Number of Trials/Quality of Data:  Every class period, two times a period, students annotate the same 10 photos (so, each student annotates these photos a total of 6 times.)  Students look at the time and their measurements.  Are all the measurements in agreement?  Why or why not?  Average all of their measurements per picture.   Are there any measurements are outliers?  Why?  (Discuss number of trials, comparison with the class, why, etc.) 

Bias in Code: Two guest speakers from different will discuss how data sets used to train the code can lead to surprising results.  A class discussion about what causes that bias and how it can be understood or limited will follow.

Photo Analysis 
Students download the command prompt app and a subset of the ND images (starting at 20), as well as the python script. Compare and annotate a subset of assigned photos from the law database, used in court cases (available for research and learning purposes).  How do they compare to the ND graphs?  What photo features make it easier or more challenging to get agreement?  How do the imposter graphs of each data set compare?  What conclusions did they come to?  Do you agree with their findings?   
 


Student Reference Guide: Students create a quick reference guide listing the strengths and weaknesses of using current facial recognition.  What criteria can lead to a greater likelihood of accurate matches?  Incorrect matches?  What are some areas for future study?  What might be done to help limit bias?  This guide will be given to students in the CSI class at the Career Center.

· Possible Activity/Project Ideas: [What is the goal? What will students do? What is the timeline? At what point would students work in groups or individually?] 

Students create a brochure/slideshow presentation/reference sheet showing the strengths and weaknesses of our given data set, as examples to illustrate the strengths and weaknesses of facial recognition technology.  The CSI instructor at our career center will have these available for students to reference.


SECTION 3: MODULE SEQUENCING AND ASSESSMENT– REQUIRED 

· Brief description of sequenced learning objectives:[How do learning objectives build from lesson to lesson to meet the module goal?]

Intro Activities: SEPS.1; SEPS.3; SEPS.5; SEPS.2, SEPS.4; SEPS.6
Measuring Practice: 3-5.PA.2; ICP.1.3; SEPS.3; SEPS5; SEPS.4; SEPS.6
Number of Trials/Quality of Data: ICS-6.3; SEPS.4; SEPS.6
Bias in Code: ICS-1.2; SEPS.6
Photo Analysis:ICS-1.3; ICS-4.6; CSI-5.8; 3-5.PA.2; SEPS.3; SEPS.5; SEPS.2; SEPS.4; SEPS.6
Student Reference Guide: 11-12.LST.5.2; SEPS.6; SEPS.7; SEPS.8


· Brief description of formative and summative assessment approaches:[When/what techniques will you use to assess student progress towards objectives during and at the end of the module?]
· Intro Activities: small group and class discussion/short brainstorming prompts
· Measuring practice: comparison of student collection to the class; small group and class discussion, exit ticket
· Number of Trials/Quality of Data: Self reflection prompt, small group and class discussion, exit ticket
· Bias in Code: Small group and class discussion
· Photo Analysis: Small group, class discussion, written argument prompt sharing their conclusions based on their results.  
· Student Reference Guide: Class evaluation of draft ideas, completed guide.
· Types of Evidence Research Project: During the second semester, students will select a type of evidence and do research on it, for presentation to our school of study and the local science fair.  Students will use scientific practices we have been practicing all year, and will have support from community partners as they construct and implement research on analysis of evidence.  


· Recommendations for implementation: [Describe any “safety tips” or advice you have for other educators who might implement this module, including logistical considerations.]


SECTION 4: MODULE FILES – OPTIONAL 

· List of attached files: [should include any lesson plans and handouts relevant to the Module, if you have them ready]

· [File name 1 and one line description] 

· [File name 2 and one line description]

· [File name 3 and one line description]

· [File name 4 and one line description]

· [File name 5 and one line description]
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