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Summary

This unit will pull together information from all previous units to create new, user-defined reference data types in the form of
classes. The ability to accurately model real-world entities in a computer program is a large part of what makes computer science so
powerful. This unit focuses on identifying appropriate behaviors and attributes of real-world entities and organizing these into
classes.
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Design algorithms to solve computational problems using a combination of original and
existing algorithms.

Create generalized computational solutions using collections instead of repeatedly using
simple variables.

Decompose problems into smaller components through systematic analysis, using
constructs such as procedures, modules, and/or objects.

Model interactions between application software, system software, and hardware.
Compare the functions of application software, system software, and hardware.

Use technology, including the Internet, to produce, share, and update individual or shared
writing products in response to ongoing feedback, including new arguments or
information.

Utilize critical thinking to make sense of problems and persevere in solving them.
Apply existing knowledge to generate new ideas, products, or processes.
Plan and manage activities to develop a solution or complete a project.

Design and create a prototype to solve a real world problem using a design process,
identify constraints addressed during the creation of the prototype, identify trade-offs
made, and present the solution for peer review.

Demonstrate an understanding of the problem-solving capacity of computers in our world.
Analyze the relationships between internal and external computer components.

Use a programming language to solve problems or accomplish a task (e.g., robotic
functions, website designs, applications, and games).

Use appropriate terms in conversation (e.g., troubleshooting, peripherals, diagnostic
software, GUI, abstraction, variables, data types and conditional statements).

Computational thinking and computer programming as tools used in design and
engineering.

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g.,
1.1.12prof.CR3a).

Analyze data using tools and models to make valid and reliable claims, or to determine
optimal design solutions (e.g., S-1D.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8).

Assess and critique the appropriateness and impact of existing data visualizations for an



intended audience (e.g., S-1D.B.6b, HS-LS2-4).

Essential Questions & Essential Understanding

e How are access modifiers used to control the user interface with an object?
e How are objects created and used?

e How are tester classes effectively used?

e How do you access one object from another?

e What are reference variables?

e What are static variables and constants?

e Whatis a Class? What is an Object?

e What is object oriented programming (OOP)?

e What s the difference between zero and null?

Objectives

Students Will Know

e how to create object blueprints within a class by building the instance variables, constructors and
methods.

e how to pass objects as references.

e the difference between an object and a primitive variable.

Students Will Be Skilled At
e encapsulating code to build useful but secure user interfaces.

e test object usage by building tester classes.
e recognizing the scope of a variable in an object, program and package.

Learning Plan

Discussion about what makes a phone a phone (or radio a radio, or pick an example). All phones have... some
phones have... few phones have.... Classes include what all phones have - inheritance would add more but that
isn't until a later unit. Blueprints to build any phone.

Lecture and demonstration of structure of a Class. Usually use a bank account as an example. Balance and
account number are instance variables with the static variable next number used to teach static variables.

Group work developing classes and building tester classes to create objects and run all methods. Tester
classes should also attempt to acces information that should be secure (all instance variabls are private) and
test input arguments.



As a class, build the Student class based on feedback of what all students have (freshman - senior). Try to
keep the amount of instance variables to name, grade, and one other variable. Accessors and mutator methods
discussed. One year a major instance variable was stress, another year gpa, another sleep. All able to be
accessed and adjusted. goToSchool and dayOff are methods covered that adjust info about the student.

Assessment

Assessments

e Formative: Daily assessments using examples from class notes and CodeHS.com, AP
Classroom/Albert Checks for Understanding

e Summative: Teacher-created assessments/projects and CodeHS Computer Science Projects, AP
Classroom/Albert Unit Assessments

e Benchmark: Check for understanding benchmark assessments on CodeHS, AP Classroom/Albert/Khan
Academy Diagnostics

e Alternative Assessments: Student-centered activities such as a doorbell coding project, game design
projects, and other activities involving real world applications

complete performance tasks:

¢ Students will be able to design programs using appropriate access modifiers, return types and structure
of a class.

e Students will be able to write programs in order to solve given problems.
complete quizzes/tests:

e reference variables

e instance variables

e constructors

e modifiers and mutators
e scope of a variable

e static variables

complete sample AP multiple choice questions.

complete sample AP open ended questions.

Materials

District Approved Textbook
Java Concepts for AP Computer Science Study Guide



CollegeBoard AP Classroom Website
CollegeBoard AP Computer Science A Website

Suggested Strategies for Modifications

Possible accommodations/modification for AP Computer Science A



https://docs.google.com/spreadsheets/d/17JSL7uvoHsHSEufmzIElFgGa_os_b8MEY5S_rmlhLH0/edit?usp=sharing

