University of Notre Dame RET Curriculum Development Institute 2016 	  
Module Planning Template 
Introduction to Facial & Image Recognition
Total Number of Lessons: 6
Total Time for Module: 245 minutes

SECTION 1: MODULE OVERVIEW AND CURRICULAR CONNECTIONS

· Module overview: Many of us use fingerprint identification for security on our smartphones. Facial recognition is similar. Just like your fingerprint is unique to an individual, so are the landmarking points on a face. Facial and image recognition is an emerging technology in the research fields of computer science. Facial recognition is having computer identify a person for hospitality and security. The hospitality occupations are using facial recognition to help the customer feel comfortable in the new or returning environment. For example when a customer returns to a restaurant, a computer can remind the staff what the patron ate on the previous visits. Security is also a large field in facial recognition. Facial recognition can be used to detect criminals and avoid crimes before they occur. Now a team of University of Notre Dame biometrics experts is developing a crime-fighting tool that can help law enforcement officials identify suspicious individuals at crime scenes in a group of people. Facial recognition is also being created to monitor the trustworthiness and dominance of individuals similar to body language. Facial recognition is also being used to identify people for security purposes.
 
· Module goal: These lessons will be an introduction to computer science. At the end of this module, students will have a concept of how facial recognition work with computer science. Students will also be able to take an image or face and create the landmarking points of importance.  Students will be able to read and write basic computer language. 

· Module scope and rationale: This is a multiple day unit for middle school to young high school students. This is an introduction to computer science, facial recognition, and image recognition. 

· Connection to standards:  
6-8.DI.1: 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, and evaluation).

6-8.DI.3: Represent data in a variety of ways (e.g., text, sounds, pictures, and numbers), and use different visual representations of problems, structures, and data (e.g., graphs, charts, network diagrams, flowcharts).

6-8.DI.4: Understand the notion of hierarchy and abstraction in computing including high-level languages, translation, instruction set, and logic circuits.

6-8.CD.3: Describe the major components and functions of computer systems and network.

6-8.CD.4: Describe what distinguishes humans from machines focusing on human intelligence versus machine intelligence and ways we can communicate, as well as ways in which computers use models of intelligent behavior (e.g., robot motion, speech and language understanding, and computer vision).

6-8.IC.1: Exhibit legal and ethical behaviors when using technology and information and discuss the consequences of misuse.

6-8.IC.2: Analyze the positive and negative impacts of technology on one's personal life, society, and our culture

IED-1.1: Describe and apply problem solving techniques

IED-5.3: Justify the importance of ethics in engineering design

IED-5.4: Recognize historical and current events related to engineering design and their effects	 on society

IED-5.5: Understand the effective use of engineering design equipment

IED-5.6: Recognize and identify the role of engineering and	engineered products in society

9-10.WT.9: Draw evidence from informational texts to support analysis, reflection, and research.	

AI.F.1: Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one element of the range. Understand that if f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. Understand the graph of f is the graph of the equation y = f(x).

ITEEA Standard 3: Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study. 

ITEEA Standard 4: The cultural, social, economic, and political effects of technology. 

ITEEA Standard 17: Information and communication technologies. 

HS-ETS1-1: Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants.
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.

CCSS.MATH.CONTENT.HSF.BF.A.1.A: Determine an explicit expression, a recursive process, or steps for calculation from a context.

CCSS.MATH.CONTENT.8.F.B.4: Construct a function to model a linear relationship between two quantities. Determine the rate of change  and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

CCSS.MATH.CONTENT.8.F.B.5: Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

3A-N-1-32: Compare and contrast multiple viewpoints on cybersecurity (e.g., from the perspective of security experts, privacy advocates, the government)

3B-A-4-12: Evaluate algorithms (e.g., sorting, searching) in terms of their efficiency, correctness, and clarity.

3B-I-7-30: Develop criteria to evaluate the beneficial and harmful effects of computing innovations on people and society. 


· RET materials/ideas to be leveraged: The summer experience will help give knowledge and real world experience to my students on an emerging technology of facial recognition. This will give my students an applicable logic for using x & y axis graphs with computer science. This module and lessons can be used in engineering, art, or math class. 

· Prior knowledge needed for module: Since this is an introduction class, basic computer skills will be necessary. We will also combine graphing to the programing. A student will be understand the x and y coordinates on a graph. 

SECTION 2: OVERVIEW OF MODULE FRAMEWORK

· Real-world context: The hospitality occupations are using facial recognition to help the customer feel comfortable in the new or returning environment. For example when a customer returns to a restaurant, a computer can remind the staff what the patron ate on the previous visits. Security is also a large field in facial recognition. Facial recognition can be used to detect criminals and avoid crimes before they occur. Now a team of University of Notre Dame biometrics experts is developing a crime-fighting tool that can help law enforcement officials identify suspicious individuals at crime scenes in a group of people. Facial recognition is also being created to monitor the trustworthiness and dominance of individuals similar to body language. Facial recognition is also being used to identify people for security purposes.


· [bookmark: h.gjdgxs]Corresponding Lessons: Introduction to Facial Recognition lecture will help introduce the module. After the lecture and explanation, assignment number one will lead this project. Assignment number one is a creating landmarkers from the same picture. Assignments two and three will reinforce the facial recognition with debriefing questions to prompt the students for checking for understanding.


· Background STEM content: While teaching introduction to engineering design for Project Lead the Way, this module will help introduce computer science into the curriculum. After discussing the elements and principles of design with the class, we can apply the importances of graphing points on a picture to facial recognition.  

· Corresponding Lesson(s): In the Introduction to Engineering Design class for Project Lead the Way this module will work well in unit 6.1 Elements and Principles of Design. This will also work well in a geometry class with graphing x and y coordinates.  [What lesson number(s) and title(s) correspond to this part of the Module Framework?]


· Final Project: The final assignment for this module is facial recognition assignment number three and four. The students will design and discover the primary landmark points for their own face. The students will discuss or research how computers can improve the speed and accuracy of facial recognition versus manually entering landmarking points. This also leads the students to an introduction to computer science. 

· Corresponding Lesson(s): The final assignment for this module is facial recognition assignment number three and four. [What lesson number(s) and title(s) correspond to this part of the Module Framework?]

SECTION 3: MODULE APPROACHES AND ADDITIONAL DETAILS

· Description of sequenced learning objectives: Robert Marzano’s research on effective teaching strategies explain the I Do We Do You Do model works well with excellent instruction. The lessons are built to help explain the facial recognition research. After the lecture, the class and educators complete assignment number one together. The final assignment is to be completed by the student.   [How do learning objectives build from lesson to lesson to meet the module goal?]

· Description of formative assessment approaches: During the lecture and at the end of each assignment there are debriefing questions for formative assessments. The prompts or debriefing questions are to be used for short answer for students to access their learning.   [When/what techniques will you use to assess student progress towards objectives during, and at the end of, each class period?] 

· Description of summative assessment approaches: The final assignment uses summative assessment with Khan Academy’s computer programming lessons. If a teacher uses the manage classroom feature, the teacher can track individuals and classes assessments as they learn computer science. [How will you assess the final project and/or performance assessment? If you are using a rubric, what criteria will you examine?] 

· Description of techniques for facilitating productive talk/student engagement: There are questions built in the lecture to prompt conversation about facial recognition. [What strategies will you use to engage a broad range of students in this activity?]




SECTION 4: FINAL COMMENTS AND ATTACHED FILES

· Recommendations for implementation: This lessons and module will work best in a computer lab or classroom with 1 to 1 devices. The only safety tips are encourage proper digital citizenship. [Describe any “safety tips” or advice you have for other educators who might implement this module.]

· List of attached files: All of the documents and templates are connected with hyperlinks on the two presentations. If you do not want to use the link to make copies, the downloads are available also. 

· https://goo.gl/okTxw3 This is optional but very helpful if you teach Project Lead the Way.

· https://goo.gl/Tn5EHw All of the assiments and templates are build in this presetnation with hyperlinks in the slides and comments. 
· Assignment #1 for facial recognition group worksheet
· Assignment #2 or you can use grid paper
· Assignment #2 - Answer Key
· Assignment #3 Template or you can use grid paper
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