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Section 1. Computer Programming and Java 
Fundamentals 

1.1 Explain fundamental terms and definitions (1) 

1.​ Understand the Java development workflow: 
a.​ Explain how Java bridges compilation and interpretation 

through the Java Compiler (javac) and the Java Virtual Machine 
(JVM).  

b.​ Describe the significance of platform independence and the 
"Write Once, Run Anywhere" philosophy. 

2.​ Define lexis, syntax, and semantics in Java: 
a.​ Clarify how Java’s lexical structure defines valid tokens, its 

syntax governs code structure, and its semantics determine the 
meaning of instructions within programs. 

3.​ Identify differences between compilers and interpreters: 
a.​ Understand how Java's hybrid approach differs from purely 

compiled or interpreted languages, emphasizing the advantages 
of this dual process. 

1.2 Understand Java’s logic and structure (1) 

1.​ Explore the role of Java keywords and reserved words: 
a.​ Identify and understand the purpose of Java's reserved words 

(e.g., public, static, void), focusing on their role in defining 
program structure. 

b.​ Understand their significance in defining program logic and 
structure. 

2.​ Understand instructions and statement terminators: 
a.​ Examine the role of Java instructions and the use of semicolons 

(;) to terminate statements. 
3.​ Explain code block organization with braces: 
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a.​ Explain how Java uses {} for grouping statements instead of 
relying on indentation alone.  

b.​ Explore the importance of braces in program readability and 
execution. 

4.​ Discuss the role of comments in java code: 
a.​ Differentiate between single-line (//) and multi-line (/* */) 

comments.  
b.​ Explain best practices for writing meaningful and concise 

comments to improve code clarity and maintainability. 

1.3 Use literals, variables, and numeral systems (1) 

1.​ Explain Java literals and their types: 
a.​ Understand the differences of literals availables in Java, 

including Boolean (true, false), numeric (int, float, double), and 
String ("Java") literals.  

b.​ Implement scientific notation for representing floating-point 
numbers. 

2.​ Describe numeral systems in Java: 
a.​ Introduce binary (0b), octal (0), decimal, and hexadecimal (0x) 

numeral systems.  
b.​ Explore when each system might be used or not. 

3.​ Define variables and their usage: 
a.​ Explain variable declaration, initialization, and the use of 

meaningful identifiers.  
b.​ Perform variable naming conventions following Java standards, 

emphasizing camelCase. 

1.4 Apply operators and data types (2) 

1.​ Discuss arithmetic and logical operators in problem solving: 
a.​ Explore the use of numeric operators (+, -, *, /, %) and their role 

in calculations.  
b.​ Understand logical operators (&&, ||, !) for decision-making 

processes. 
2.​ Explain operator precedence and associativity: 

a.​ Discuss the order of operations in Java and the importance of 
parentheses to enforce specific evaluation sequences. 

3.​ Describe bitwise operators and their applications: 
a.​ Understand the role of operators like &, |, ^, ~, <<, and >> in 

low-level operations and their relevance in fields like embedded 
systems. 

4.​ Define boolean expressions and relational operators: 
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a.​ Demonstrate the use of relational operators (==, !=, <, >, <=, >=) to 
create Boolean expressions that control the flow of execution 
within conditional statements (if-else, switch-case). 

5.​ Explain type casting and precision in calculations: 
a.​ Discuss the implications of implicit and explicit casting between 

data types. 
b.​ Handle potential pitfalls with floating-point precision. 

1.5 Perform console input and output operations (1) 

1.​ Utilize Java's scanner class for input: 
a.​ Describe the process of reading user input using methods like 

nextLine(), nextInt(), and nextDouble().  
b.​ Understand errors handling for invalid input. 

2.​ Explain basic console output methods: 
a.​ Showcase the use of System.out.print(), System.out.println(), and 

System.out.printf() for displaying messages and results. 
3.​ Explore string formatting and dynamic output: 

a.​ Detail how to use format specifiers (%d, %s, %f) and methods 
like printf() or String.format() to create well-structured, dynamic 
outputs. 

Section 2. Working with Data and Core Java Types 

2.1 Use primitive data types (2) 

1.​ Describe the characteristics of primitive data types: 
a.​ Understand the eight primitive data types in Java (byte, short, 

int, long, float, double, boolean, and char), their memory 
allocation, and default values. 

2.​ Identify appropriate data types for specific use cases: 
a.​ Select the correct data type based on value ranges, precision 

requirements, and computational needs. 
3.​ Perform operations with primitive data types: 

a.​ Understand and use arithmetic (+, -, *, /, %) and logical 
operators (&&, ||, !) with primitive types. 

2.2 Apply type casting and conversions (1) 

1.​ Explain implicit type conversion (widening): 
a.​ Identify scenarios where smaller data types are automatically 

promoted to larger types (e.g., int to double). 
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2.​ Demonstrate explicit type casting (narrowing): 
a.​ Use explicit casting to convert larger data types into smaller 

ones (e.g., double to int) and describe potential data loss. 
3.​ Analyze precision issues with floating-point types: 

a.​ Understand the limitations and rounding errors when using float 
and double in calculations. 

2.3 Declare, initialize, and manipulate strings (1) 

1.​ Describe the properties of the string class: 
a.​ Explain immutability and how strings are managed in memory. 

2.​ Perform common string operations: 
a.​ Use methods like length(), substring(), indexOf(), charAt(), 

toUpperCase(), and toLowerCase() to manipulate strings. 
3.​ Demonstrate string concatenation: 

a.​ Combine multiple strings using the + operator or the concat() 
method. 

4.​ Parse strings into primitive data types: 
a.​ Convert string representations of numbers into numeric types 

using methods like Integer.parseInt() and Double.parseDouble(). 
5.​ Use escape sequences: 

a.​ Incorporate special characters like \n, \t, \\, and \" within 
strings. 

2.4 Use arrays (2) 

1.​ Declare, initialize, and access arrays: 
a.​ Create arrays with fixed sizes, initialize them with values, and 

access elements using indices. 
2.​ Traverse arrays: 

a.​ Use for and enhanced for loops to iterate over array elements. 
3.​ Manipulate array data: 

a.​ Modify, copy, and process arrays using loops and utility methods 
from the java.util.Arrays class. 

4.​ Determine array length and bounds: 
a.​ Use the .length attribute to find the size of an array and handle 

index out-of-bounds exceptions. 

2.5 Use multidimensional arrays (1) 

1.​ Declare and initialize 2d arrays: 
a.​ Create arrays with rows and columns to store tabular data. 

2.​ Access and traverse 2d arrays: 
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a.​ Use nested loops to process elements in 2D arrays. 

2.6 Use and Manipulate ArrayLists (1) 

1.​ Describe the characteristics of arrayList: 
a.​ Explain the dynamic nature of ArrayList compared to static 

arrays. 
2.​ Create and initialize arraylist: 

a.​ Use the java.util.ArrayList class to create and initialize dynamic 
lists. 

3.​ Perform common operations on arrayList: 
a.​ Add, remove, update, and retrieve elements using methods like 

add(), remove(), set(), and get(). 
4.​ Traverse arrayList: 

a.​ Use for, enhanced for, and iterators to process ArrayList 
elements. 

5.​ Compare and contrast arrays and arrayList: 
a.​ Highlight the differences in sizing, flexibility, and performance 

between arrays and ArrayList. 

2.7 Apply Java Programming Style Guidelines (1) 

1.​ Use meaningful variable names: 
a.​ Follow naming conventions (e.g., camelCase for variables, 

PascalCase for class names) to improve readability and 
consistency. 

2.​ Apply proper indentation and spacing: 
a.​ Use consistent indentation (e.g., 4 spaces) and whitespace to 

enhance code clarity. 
3.​ Follow best practices for code readability: 

a.​ Limit line lengths to 80–100 characters and group related code 
logically. 

4.​ Commenting guidelines: 
a.​ Use inline and block comments appropriately to explain the 

purpose and functionality of code. 
5.​ Avoid hardcoding values: 

a.​ Use constants (final) for fixed values to improve maintainability. 
6.​ Organize code effectively: 

a.​ Group related methods and variables together and maintain 
consistent ordering (e.g., fields, constructors, methods). 

7.​ Use the this Keyword: 
a.​ Use this to refer to instance variables when necessary to avoid 

ambiguity. 
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2.8 Use the Random and Math classes (1) 

1.​ Generate random numbers using the random class: 
a.​ Create instances of the Random class to generate random 

integers, floating-point numbers, and boolean values. 
2.​ Perform mathematical calculations using the math class: 

a.​ Use Math methods like Math.sqrt(), Math.pow(), Math.abs(), 
Math.max(), Math.min(), and Math.random(). 

3.​ Apply random and math classes in real-world scenarios: 
a.​ Simulate dice rolls, generate random passwords, or calculate 

geometric properties (e.g., distance or area). 

2.9 Debug data type and variable issues (1) 

1.​ Identify common issues with data types and variables: 
a.​ Debug common issues like uninitialized variables, incompatible 

types, and incorrect casting. 
2.​ Adopt best practices for variable usage: 

a.​ Use meaningful names, adhere to Java naming conventions, and 
declare variables with the narrowest possible scope. 

Section 3. Flow Control – Decision Statements, 
Boolean Expressions, and Looping 

3.1 Implement decision statements (2) 

1.​ Use if and if-else statements: 
a.​ Evaluate conditions and execute code blocks based on different 

expressions. 
b.​ Implement nested if-else statements for multi-level 

decision-making. 
2.​ Use the switch statement: 

a.​ Simplify multi-condition logic using switch-case blocks. 
b.​ Handle default cases and avoid unintended fall-through using 

the break statement. 
3.​ Boolean expressions in decision making: 

a.​ Evaluate logic expressions using Boolean operators: &&, ||, and !. 
b.​ Construct complex conditions by combining relational (==, !=, <, >, 

<=, >=) and logical operators. 
4.​ Comparing primitives and objects: 

a.​ Use == for comparing primitive values. 
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b.​ Use .equals() and .compareTo() for comparing objects like String. 

3.2 Implement iteration statements (2) 

1.​ Understand the need for looping: 
a.​ Explain the purpose and scenarios for repetitive execution of 

code blocks. 
b.​ Identify scenarios where different loop constructs are 

appropriate. 
2.​ Implement for loops: 

a.​ Use for loops to iterate a fixed number of times. 
b.​ Define and control loop behavior with initialization, condition, 

and increment expressions. 
3.​ Implement enhanced for loops: 

a.​ Traverse arrays, collections, and ArrayList efficiently using 
enhanced for loops. 

b.​ Access elements directly without managing index values. 
4.​ Implement while loops: 

a.​ Execute code while a condition evaluates to true. 
b.​ Ensure dynamic loop control for scenarios where the number of 

iterations is unknown. 
5.​ Implement do-while loops: 

a.​ Execute the loop body at least once before condition evaluation. 
b.​ Use do-while loops for user-driven input scenarios or 

menu-based programs. 
6.​ Control loop flow: 

a.​ Use the break statement to terminate a loop prematurely. 
b.​ Use the continue statement to skip the current iteration and 

proceed to the next one. 
c.​ Implement labeled break and continue statements to manage 

flow in nested loops. 

3.3 Analyze and optimize looping statements (1) 

1.​ Compare and contrast loop types: 
a.​ Evaluate the use cases and differences between for, enhanced 

for, while, and do-while loops. 
2.​ Optimize loops for readability and performance: 

a.​ Avoid common pitfalls like infinite loops and inefficiencies 
caused by redundant iterations. 

3.​ Evaluate nested loops: 
a.​ Understand the computational cost of nested loops and optimize 

their usage. 
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3.4 Debug flow control logic (1) 

1.​ Identify and fix common issues: 
a.​ Debug logical errors in decision-making and loop constructs. 
b.​ Avoid issues such as incorrect conditions, infinite loops, and 

unreachable code. 
2.​ Best practices for flow control: 

a.​ Write meaningful and concise conditions. 
b.​ Maintain consistent indentation and clean code structure for 

better readability and maintainability. 

Section 4. Object-Oriented Programming – Classes, 
Constructors, and Object Usage 

4.1 Create and use objects (2) 

1.​ Understand the concept of objects: 
a.​ Define what an object is and how it represents a real-world 

entity by encapsulating state (fields) and behavior (methods). 
b.​ Explain the relationship between objects and classes. 

2.​ Create objects using the new keyword: 
a.​ Write code to instantiate objects from a class using the new 

keyword. 
b.​ Demonstrate initializing an object through constructors. 

3.​ Access and manipulate object members: 
a.​ Use dot notation to access fields and invoke methods of an 

object. 
b.​ Modify an object’s state by updating its fields and calling setter 

methods. 

4.2 Create and use classes (2) 

1.​ Define and structure classes: 
a.​ Write a class that includes fields, methods, and constructors to 

encapsulate data and behavior. 
b.​ Adhere to Java coding standards for naming classes, fields, and 

methods. 
2.​ Use instance variables: 

a.​ Define instance variables to store data unique to each object. 
b.​ Understand the default values of instance variables and the 

scope of their access. 
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3.​ Create static variables and methods: 
a.​ Define static variables shared across all instances of a class. 
b.​ Write static methods that can be called without creating an 

object of the class. 
c.​ Explain use cases for static variables and methods in managing 

shared states or utilities. 
4.​ Encapsulation: 

a.​ Use access modifiers (private, public, protected) to control 
access to class members. 

b.​ Implement getter and setter methods to provide controlled 
access to private fields. 

4.3 Create and use constructors (1) 

1.​ Understand the purpose of constructors: 
a.​ Explain how constructors initialize an object’s fields during 

instantiation. 
b.​ Differentiate between constructors and regular methods. 

2.​ Write constructors with and without parameters: 
a.​ Implement default constructors to assign initial values to object 

fields. 
b.​ Develop parameterized constructors to allow flexible object 

initialization. 
3.​ Overload constructors: 

a.​ Write multiple constructors in a class, varying in the number or 
type of parameters. 

b.​ Demonstrate constructor overloading to handle diverse 
initialization requirements. 

4.4 Apply inheritance and polymorphism (1) 

1.​ Understand inheritance basics: 
a.​ Explain how inheritance allows a class to acquire fields and 

methods from another class using the extends keyword. 
b.​ Describe the parent-child relationship between a superclass and 

its subclasses. 
2.​ Reuse and customize methods using inheritance: 

a.​ Write code that reuses methods from the parent class. 
b.​ Override methods in the subclass to provide specific 

implementations while maintaining the same method signature. 
3.​ Apply polymorphism: 

a.​ Use a superclass reference to refer to subclass objects. 
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b.​ Explain how polymorphism enables dynamic method dispatch, 
allowing behavior to be determined at runtime. 

4.​ Scope exclusions: 
a.​ Understand that abstract classes and interfaces are beyond the 

scope of entry-level certification. 

Section 5. Methods, Recursion, and Exception 
Handling 

5.1 Create and use methods (2) 

1.​ Describe and create methods: 
a.​ Understand the role of methods in organizing code into reusable 

and modular units. 
b.​ Define methods with appropriate access modifiers, return types, 

method names, and parameter lists. 
c.​ Explain the concept of method signatures and their role in 

identifying methods uniquely. 
2.​ Create and use accessor (Getter) and mutator (Setter) methods: 

a.​ Explain the purpose of accessor methods for retrieving private 
field values. 

b.​ Describe the function of mutator methods in updating private 
fields while enforcing data validation. 

c.​ Discuss the importance of encapsulation and how getters and 
setters help maintain control over object states. 

3.​ Implement method overloading: 
a.​ Understand the concept of method overloading as a way to 

define multiple methods with the same name but different 
parameter lists. 

b.​ Explain how method overloading improves program flexibility 
and simplifies code usability. 

4.​ Understand and use static methods: 
a.​ Explain the purpose of static methods as operations belonging 

to the class rather than any instance. 
b.​ Discuss when to use static methods and their advantages in 

reducing memory usage and increasing accessibility. 
c.​ Clarify the difference between static and instance methods, 

including their limitations and capabilities.​
​
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5.2 Apply recursion (1) 

1.​ Define and explain recursion: 
a.​ Understand recursion as a method calling itself to solve smaller 

instances of a problem. 
b.​ Describe the components of a recursive method, including the 

base case and recursive case. 
2.​ Analyze execution flow in recursive methods: 

a.​ Explain how recursive methods execute by tracing the sequence 
of calls and returns through the call stack. 

b.​ Discuss the importance of the base case in ensuring recursion 
terminates correctly and avoids infinite recursion. 

3.​ Discuss general recursion concepts: 
a.​ Evaluate the computational cost of recursion, including memory 

consumption and performance implications. 
b.​ Understand when recursion is appropriate compared to iterative 

solutions, considering the trade-offs between readability and 
efficiency. 

5.3 Handle exceptions (2) 

1.​ Understand the purpose of exceptions: 
a.​ Explain the role of exceptions in handling unexpected conditions 

during program execution. 
b.​ Distinguish between compile-time errors, runtime errors, and 

exceptions. 
2.​ Handle exceptions: 

a.​ Write code using try, catch, and finally blocks to handle 
exceptions. 

b.​ Explain the purpose of the finally block. 
3.​ Throw and propagate exceptions: 

a.​ Use the throw statement to generate exceptions. 
b.​ Understand the purpose of the throws clause when declaring 

methods. 
4.​ Interpret exception information: 

a.​ Read exception messages and stack traces to identify the cause 
of runtime errors. 

b.​ Apply basic exception handling practices to improve program 
reliability. 
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