@& PL NIT

Teacher Preparation Lesson Plan

Subject Area: Health and Physical Education
Unit Title: Identifying and Analyzing
Cardiovascular Risk Factors using Machine

Duration: 90 minutes
Date: March 10, 2023
Teacher: Ms. Jane Smith

Learning Algorithms Room: 205
Grade Level: 9-12
Lesson Number: 1 of 5

Curriculum Standards Alignment

Content Standards:

¢ Understand the major cardiovascular risk factors
¢ Learn how to collect and analyze data using machine learning algorithms
¢ Develop critical thinking and problem-solving skills through challenge-based learning

Skills Standards:

¢ Critical thinking and problem-solving
¢ Data analysis and interpretation
e Communication and collaboration

Cross-Curricular Links:

¢ Mathematics: data analysis and statistics
¢ Science: health and physical education
¢ Technology: machine learning algorithms and data analysis

Essential Questions & Big Ideas

Essential Questions:

¢ What are the major cardiovascular risk factors and how can they be analyzed and predicted using
machine learning algorithms?

¢ How can machine learning algorithms be used to improve health outcomes and reduce the risk of
cardiovascular disease?

Enduring Understandings:

e Cardiovascular disease is a majorF>I'°i1%eaqt(f1f Concern that can be prevented and managed through early
intervention and lifestyle changes

¢ Machine learning algorithms can be used to analyze and predict cardiovascular risk factors and
improve health outcomes

Student Context Analysis

Class Profile: Learning Styles Distribution:

Total Students: 25
ELL Students: 5
IEP/504 Plans: 3
Gifted: 2

e Visual: 40%
e Auditory: 30%
¢ Kinesthetic: 30%
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Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in groups of 3-4
¢ Ensure each group has a computer with internet access
¢ Prepare whiteboard and markers

Technology Needs:

e Computers with internet access
¢ Machine learning software
¢ Data sets related to cardiovascular health

Materials Preparation:

¢ Printed copies of the lesson plan and activity sheets
¢ Whiteboard markers
¢ Handouts with guiding questions

Safety Considerations:

¢ Ensure students understand the importance of handling sensitive medical data with care and
confidentiality
¢ Provide guidelines on data privacy and security

Detailed Lesson Flow

? Introduction (10 minutes)

e Introduce the topic of cardiovascular risk factors and their importance in predicting cardiovascular
disease

e Discuss the major cardiovascular risk factors, including high blood pressure, high cholesterol, and
smoking

? Machine Learning Algorithms (20 minutes)

e Introduce the concept of machine learning algorithms and their application in healthcare
e Discuss the different types of machine learning algorithms, including supervised and unsupervised
learning

i f
Engagement Strategies: Page 0 of 7

e Think-pair-share
e Group discussion

? Data Collection and Analysis (30 minutes)

e Discuss the importance of data collection and analysis in machine learning
 Introduce the concept of data preprocessing and feature selection
Checking for Understanding:

¢ Formative assessment




e Group discussion

Challenge-Based Learning (40 minutes)

¢ Divide students into groups and assign each group a real-world data set related to cardiovascular
health

¢ Ask each group to analyze the data using machine learning algorithms and identify the major
cardiovascular risk factors

Scaffolding Strategies:

e Provide guidance and support
e Offer one-on-one instruction
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Differentiation & Support Strategies

For Struggling Learners:

¢ Provide additional guidance and support on
the use of machine learning algorithms and
data analysis

¢ Offer one-on-one instruction and feedback

ELL Support Strategies:

¢ Provide visual aids and graphic organizers
e Offer one-on-one instruction and feedback

Social-Emotional Learning Integration:

For Advanced Learners:

e Provide additional complex data sets and
ask students to analyze and predict
cardiovascular risk factors

e Encourage students to research and present
on a topic related to cardiovascular health
and machine learning algorithms

¢ Encourage students to reflect on their learning and think critically about the implications of their

findings

e Provide opportunities for students to work in groups and develop teamwork and communication skills

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and class discussions
¢ Group presentations and feedback

Success Criteria:

¢ Students can identify and analyze cardiovascular risk factors using machine learning algorithms
¢ Students can apply machine learning algorithms to real-world data sets related to cardiovascular

health
Feedback Methods:
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e Verbal feedback
o Written feedback

Homework & Extension Activities

Homework Assignment:

Ask students to research and write a short paper on a topic related to cardiovascular health and machine

learning algorithms

Extension Activities:



¢ Ask students to develop a predictive model using machine learning algorithms to predict
cardiovascular disease

e Encourage students to participate in a science fair or competition related to cardiovascular health and
machine learning algorithms

Parent/Guardian Connection:

Provide parents with information on the lesson plan and objectives, and encourage them to ask their child
about their learning and understanding of cardiovascular risk factors and machine learning algorithms
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Conclusion

In conclusion, this lesson plan is designed to introduce students to the concept of cardiovascular risk
factors and how machine learning algorithms can be used to analyze and predict these risks. Through
challenge-based learning and differentiated activities, students will develop critical thinking and problem-
solving skills and apply machine learning algorithms to real-world data sets related to cardiovascular
health.

Next Steps

¢ Lesson on predictive modeling for disease prevention
¢ Lesson on healthcare data analysis
¢ Lesson on medical imaging and machine learning

Reflection Questions

¢ How effectively did students understand the major cardiovascular risk factors and how they can be
analyzed and predicted using machine learning algorithms?

¢ How well did students apply machine learning algorithms to analyze and predict cardiovascular risks,
and what challenges did they face?
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Assessment

Quiz or Test:

Administer a quiz or test to assess understanding of cardiovascular risk factors and machine learning
algorithms

Group Presentation and Feedback:

Ask each group to present their findings and provide feedback on the use of machine learning algorithms
and data analysis

Reflective Journal or Self-Assessment:

Ask students to reflect on their learning and think critically about the implications of their findings
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Extension Activities

Research and Presentation:

Ask students to research and present on a topic related to cardiovascular health and machine learning
algorithms

Predictive Modeling:

Ask students to develop a predictive model using machine learning algorithms to predict cardiovascular
disease

Science Fair or Competition:

Encourage students to participate in a science fair or competition related to cardiovascular health and
machine learning algorithms
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Parent Engagement

Provide parents with information on the lesson plan and objectives, and encourage them to ask their child
about their learning and understanding of cardiovascular risk factors and machine learning algorithms
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