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Teacher Preparation Lesson Plan

Subject Area: Computer Science Duration: 60 minutes
Unit Title: Introduction to Number Bases and Date: 2024-02-20
Computer Programming Fundamentals Teacher: John Doe

Grade Level: 5
Lesson Number: 1 of 10

Curriculum Standards Alignment

Content Standards:

¢ Understand the concept of different number bases
e Perform basic arithmetic operations in various bases
¢ Convert decimal fractions to base 10

Skills Standards:
e Critical thinking
¢ Problem-solving
e Communication

Cross-Curricular Links:

¢ Mathematics
e Science
¢ Technology

Essential Questions & Big Ideas

Essential Questions:

Room: Computer Lab

¢ What are the different number bases used in computer programming?
¢ How do we perform basic arithmetic operations in various bases?
e Why is it important to convert decimal fractions to base 10?

Enduring Understandings:

¢ Number bases are the foundation of computer programming
¢ Understanding number bases is crucial for any aspiring programmer
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e Converting decimal fractions to base 10 is essential for computer programming

Student Context Analysis



Class Profile: Learning Styles Distribution:

e Total Students: 25 e Visual: 40%

e ELL Students: 5 e Auditory: 30%

e |EP/504 Plans: 3 e Kinesthetic: 30%
¢ Gifted: 2
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& PL NIT Teacher Preparation Lesson Plan

Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in pairs
e Ensure each pair has a computer
¢ Prepare whiteboard and markers

Technology Needs:

e Computers with internet access
¢ Whiteboard and markers
¢ Projector and screen

Materials Preparation:

¢ Printed copies of worksheets
¢ Pencils and pens
e Eraser and sharpener

Safety Considerations:

¢ Ensure students are seated safely
¢ Avoid any hazardous materials
¢ Have a first aid kit nearby

Detailed Lesson Flow

? Introduction to Number Bases (10 minutes)

e Introduce the concept of number bases
e Explain the importance of number bases in computer programming
e Provide examples of different number bases

? Binary Number Base (20 minutes)

e Explain the concept of binary number base
e Provide examples of binary code
e Have students work in pairs to convert decimal numbers to binary

Engagement Strategies: PageInorio

e Use real-world examples
 Incorporate hands-on activities
e Encourage group work

? Decimal and Hexadecimal Number Bases (20 minutes)

e Explain the concept of decimal and hexadecimal number bases
e Provide examples of decimal and hexadecimal code
e Have students work in pairs to convert decimal numbers to hexadecimal

Checking for Understanding:

e Use quizzes to assess understanding



e Provide feedback to students
e Encourage students to ask questions
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Teacher Preparation Lesson Plan

Differentiation & Support Strategies

For Struggling Learners:

¢ Provide extra support and guidance
¢ Use visual aids to explain concepts
¢ Offer one-on-one instruction

ELL Support Strategies:

¢ Use visual aids to explain concepts
¢ Provide bilingual resources and support
¢ Encourage students to ask questions

Social-Emotional Learning Integration:

e Encourage self-awareness and self-regulation
e Teach empathy and understanding
¢ Promote positive relationships and communication

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and tests
¢ Class discussions and participation
¢ Project-based assessments

Success Criteria:

¢ Students can explain the concept of number bases

For Advanced Learners:

e Provide challenging activities and projects

e Encourage independent learning

o Offer opportunities for leadership and
mentoring

¢ Students can perform basic arithmetic operations in various bases

¢ Students can convert decimal fractions to base 10

Feedback Methods:
Page 0 of 10

e Verbal feedback
o Written feedback
e Peer feedback

Homework & Extension Activities

Homework Assignment:

Complete the worksheet on number bases and arithmetic operations

Extension Activities:



¢ Research and create a presentation on the history of number bases
¢ Design and create a project that applies number bases to real-world problems
¢ Participate in online forums and discussions on number bases and computer programming

Parent/Guardian Connection:

Encourage parents and guardians to ask their child about their learning and provide support and guidance
at home

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate?
¢ Which students might need extra support?
e What backup plans should | have ready?

Post-Lesson Reflection:

e What went well?
e What would | change?
e Next steps for instruction?
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What are Number Bases?

Number bases are the foundation of computer programming and are used to represent information in a
computer. The most common number bases used in computer programming are binary, decimal, and
hexadecimal.

Why are Number Bases Important?

Understanding number bases is crucial for any aspiring programmer because it allows them to write
efficient and effective code. Number bases are used in a variety of applications, including computer
programming, data storage, and networking.

Real-World Examples of Number Bases

¢ Binary code is used to represent images and text on a computer screen
¢ Decimal code is used to represent numbers and calculations in computer programming
¢ Hexadecimal code is used to represent colors and graphics in computer programming
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What is Binary Code?

Binary code is a number base that uses only two digits, 0 and 1, to represent information. It is the most
basic number base and is used in a variety of applications, including computer programming and data
storage.

How to Convert Decimal Numbers to Binary

¢ Divide the decimal number by 2 and record the remainder
¢ Continue dividing the quotient by 2 and recording the remainder until the quotient is 0
¢ Read the remainders in reverse order to get the binary representation

Examples of Binary Code

e The binary representation of the decimal number 12 is 1100
e The binary representation of the decimal number 25 is 11001
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What is Decimal Code?

Decimal code is a number base that uses ten digits, 0-9, to represent information. It is the most commonly
used number base and is used in a variety of applications, including computer programming and data
storage.

How to Convert Decimal Numbers to Hexadecimal

¢ Divide the decimal number by 16 and record the remainder
¢ Continue dividing the quotient by 16 and recording the remainder until the quotient is 0
¢ Read the remainders in reverse order to get the hexadecimal representation

Examples of Hexadecimal Code

¢ The hexadecimal representation of the decimal number 12 is C
¢ The hexadecimal representation of the decimal number 25 is 19
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Why Convert Decimal Fractions to Base 10?

Converting decimal fractions to base 10 is essential in computer programming because it allows for
efficient and accurate calculations. Decimal fractions are used to represent numbers with a fractional part,
and converting them to base 10 allows for easy comparison and calculation.

How to Convert Decimal Fractions to Base 10

e Multiply the decimal fraction by a power of 10 to eliminate the fractional part
¢ Round the result to the nearest whole number
¢ Divide the result by the power of 10 to get the base 10 representation

Examples of Converting Decimal Fractions to Base 10

e The base 10 representation of the decimal fraction 0.5 is 0.5
e The base 10 representation of the decimal fraction 0.25 is 0.25
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Group Project

Assign a group project that requires students to apply their understanding of number bases to real-world
problems. The project should include a presentation and a written report.

Assessment Rubric

¢ Content knowledge (40%)
¢ Application and analysis (30%)
e Communication and presentation (30%)

Assessment Schedule

e Group project due date: 2024-03-01
¢ Presentations: 2024-03-02 to 2024-03-03
e Written reports due date: 2024-03-04
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Teaching Tips

¢ Use real-world examples to illustrate the applications of number bases
¢ Incorporate hands-on activities to engage students
¢ Encourage group work to promote collaboration and problem-solving skills

Differentiation Strategies

¢ Visual learners: use diagrams and charts to illustrate concepts
¢ Kinesthetic learners: incorporate hands-on activities and experiments
¢ Auditory learners: use audio recordings and videos to explain concepts

Accommodations for Diverse Learners

e ELL students: provide bilingual resources and support
¢ Students with disabilities: provide accommodations and modifications as needed
¢ Gifted students: provide challenging activities and projects
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Conclusion

The concept of number bases is a fundamental aspect of computer programming, and understanding how
to work with different bases is crucial for any aspiring programmer. By incorporating interactive quizzes,
multimedia integration, group work, hands-on activities, and real-world examples, teachers can provide
students with a comprehensive understanding of number bases and their applications in computer
programming.

Additional Resources

e Khan Academy: Number Systems - A video series that provides an introduction to number systems,
including binary, decimal, and hexadecimal

¢ Code.org: Binary Code - An interactive tutorial that teaches students how to represent information
using binary code

¢ Hexadecimal Color Codes: A website that provides a comprehensive list of hexadecimal color codes
and their corresponding colors

Page 0 of 10



