
Introduction to Programming in IT: A Question Sheet for
17-Year-Olds

Introduction to Programming

Answer the following questions:

1. What is programming, and why is it important in today's digital age?

2. Can you think of a real-world example of how programming is used in a popular app or game?

3. What are some potential career paths that involve programming?

Activity 1: Coding Basics

Write a simple program using a visual programming language such as Scratch or Blockly to print "Hello
World" to the screen.

What are the basic components of a programming language, and how are they used?

Variables
Data types
Control structures
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Variables and Data Types

Answer the following questions:

1. What is a variable, and how is it used in programming?

2. What are the different types of data types, and how are they used in programming?

3. Can you think of a scenario where you would use a variable to store a value?

Activity 2: Debugging

Debug a given program that has intentional errors.

What are some common errors that programmers make, and how can they be fixed?

Syntax errors
Logic errors
Runtime errors
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Control Structures

Answer the following questions:

1. What is a control structure, and how is it used in programming?

2. Can you think of a scenario where you would use a loop or conditional statement?

3. How do control structures help programmers make decisions and repeat actions?

Activity 3: Group Project

Work in pairs or small groups to complete a coding task using an online platform.

What are some benefits of working in groups, and how can you effectively communicate with your
team members?

Improved problem-solving
Shared knowledge and expertise
Enhanced collaboration and communication
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Programming Languages

Answer the following questions:

1. What are some popular programming languages, and what are their characteristics?

2. Can you think of a scenario where you would use a specific programming language?

3. How do programming languages differ from one another?

Activity 4: Peer Review

Review and provide feedback on a peer's code.

What are some things to look for when reviewing code, and how can you provide constructive
feedback?

Readability and maintainability
Efficiency and performance
Security and reliability
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Algorithms and Data Structures

Answer the following questions:

1. What is an algorithm, and how is it used in programming?

2. Can you think of a scenario where you would use a data structure such as an array or linked list?

3. How do algorithms and data structures help programmers solve complex problems?

Activity 5: Coding Challenge

Complete a coding challenge using an online platform.

What are some strategies for approaching a coding challenge, and how can you debug your code?

Read and understand the problem statement
Break down the problem into smaller sub-problems
Test and iterate your solution
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Cybersecurity

Answer the following questions:

1. What is cybersecurity, and why is it important in programming?

2. Can you think of a scenario where you would use cybersecurity principles to protect user data?

3. How can programmers help prevent cyber attacks and protect user data?

Activity 6: Design Project

Design and propose a programming project that applies programming concepts to a real-world problem.

What are some things to consider when designing a project, and how can you effectively
communicate your ideas?

Define the problem and identify the target audience
Research and gather requirements
Create a prototype and test it with users
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Machine Learning

Answer the following questions:

1. What is machine learning, and how is it used in programming?

2. Can you think of a scenario where you would use machine learning to solve a problem?

3. How do machine learning algorithms help programmers make predictions and decisions?

Activity 7: Collaborative Learning

Work in pairs or small groups to complete a coding task using an online platform.

What are some benefits of collaborative learning, and how can you effectively communicate with your
team members?

Improved problem-solving
Shared knowledge and expertise
Enhanced collaboration and communication
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Review and Reflection

Answer the following questions:

1. What are some key concepts that you have learned in this lesson?

2. Can you think of a scenario where you would apply programming concepts to a real-world problem?

3. How can you continue to learn and improve your programming skills?

Activity 8: Reflective Journaling

Write a reflective journal entry about your learning experience.

What are some things that you learned, and how can you apply them in the future?

Programming concepts and principles
Problem-solving and critical thinking
Collaboration and communication
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Project-Based Learning

Answer the following questions:

1. What is project-based learning, and how is it used in programming?

2. Can you think of a scenario where you would use project-based learning to solve a real-world
problem?

3. How do project-based learning approaches help programmers develop essential skills?

Activity 9: Group Presentation

Work in pairs or small groups to present a programming project.

What are some things to consider when presenting a project, and how can you effectively
communicate your ideas?

Define the problem and identify the target audience
Research and gather requirements
Create a prototype and test it with users
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Conclusion

Answer the following questions:

1. What are some key takeaways from this lesson on programming in IT?

2. Can you think of a scenario where you would apply programming concepts to a real-world problem?

3. How can you continue to learn and improve your programming skills?

Assessment Rubric

The assessment rubric is as follows:

Participation and engagement: 20%
Coding challenges and activities: 30%
Group project and presentation: 20%
Reflective journaling and self-assessment: 30%
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Advanced Concepts

In this section, we will delve into more advanced concepts in programming, including object-oriented programming, data structures,
and algorithms. These concepts are crucial for any aspiring programmer to master, as they provide the foundation for building
complex software applications.

Case Study: Implementing a Binary Search Algorithm

A binary search algorithm is an efficient way to find an item in a sorted list. The algorithm works by repeatedly dividing the list in half
until the desired item is found. This case study will explore how to implement a binary search algorithm in a programming language,
highlighting the key steps and considerations involved.

Example: Implementing a Stack Data Structure

A stack is a fundamental data structure in programming, where elements are added and removed from the top of the stack. This
example will demonstrate how to implement a stack data structure in a programming language, including the key methods and
operations involved.

Web Development

Web development is a crucial aspect of programming, as it involves building applications that run on the web. This section will cover
the basics of web development, including HTML, CSS, and JavaScript. We will also explore popular web frameworks and libraries,
such as React and Angular.

Group Activity: Building a Simple Web Page

In this activity, students will work in groups to build a simple web page using HTML, CSS, and JavaScript. The web page should
include basic elements such as headings, paragraphs, images, and links. This activity will help students understand the basics of
web development and how to work collaboratively on a project.

Reflection: Web Development Best Practices

In this reflection, students will consider best practices for web development, including accessibility, security, and performance.
They will also reflect on their own experiences with web development, including challenges faced and lessons learned.

Database Systems

Database systems are a critical component of many software applications, as they provide a way to store and manage data. This
section will cover the basics of database systems, including data modeling, database design, and query languages such as SQL.

Case Study: Designing a Database for a Simple E-commerce Application

In this case study, students will design a database for a simple e-commerce application, including the key entities, attributes, and
relationships involved. They will also consider issues such as data normalization, indexing, and query optimization.

Example: Implementing a Simple Database Query

In this example, students will implement a simple database query using SQL, including selecting, inserting, updating, and deleting
data. They will also consider issues such as query syntax, data types, and error handling.

Networking Fundamentals

Networking fundamentals are essential for any programmer to understand, as they provide the basis for communication between
devices and systems. This section will cover the basics of networking, including protocols, architectures, and network topologies.

Group Activity: Building a Simple Network

In this activity, students will work in groups to build a simple network using network simulators or emulators. They will configure
devices, assign IP addresses, and test network connectivity. This activity will help students understand the basics of networking
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and how to work collaboratively on a project.

Reflection: Networking Best Practices

In this reflection, students will consider best practices for networking, including security, performance, and troubleshooting. They
will also reflect on their own experiences with networking, including challenges faced and lessons learned.

Cybersecurity

Cybersecurity is a critical aspect of programming, as it involves protecting software applications and systems from threats and
vulnerabilities. This section will cover the basics of cybersecurity, including threat analysis, risk management, and security protocols.

Case Study: Analyzing a Cybersecurity Threat

In this case study, students will analyze a cybersecurity threat, including the attack vector, vulnerability, and potential impact. They will
also consider issues such as threat mitigation, incident response, and security protocols.

Example: Implementing a Simple Security Protocol

In this example, students will implement a simple security protocol, including authentication, authorization, and encryption. They will
also consider issues such as password management, access control, and data protection.

Artificial Intelligence and Machine Learning

Artificial intelligence and machine learning are exciting areas of programming, as they involve building intelligent systems that can
learn and adapt. This section will cover the basics of artificial intelligence and machine learning, including neural networks, deep
learning, and natural language processing.

Group Activity: Building a Simple Chatbot

In this activity, students will work in groups to build a simple chatbot using natural language processing and machine learning.
They will design the chatbot's architecture, implement the dialogue flow, and test the chatbot's performance. This activity will
help students understand the basics of artificial intelligence and machine learning and how to work collaboratively on a project.

Reflection: Artificial Intelligence and Machine Learning Best Practices

In this reflection, students will consider best practices for artificial intelligence and machine learning, including data quality,
model evaluation, and ethics. They will also reflect on their own experiences with artificial intelligence and machine learning,
including challenges faced and lessons learned.

Conclusion

In conclusion, programming is a complex and multifaceted field that requires a deep understanding of computer science concepts,
software engineering principles, and programming languages. This course has covered a range of topics, from basic programming
concepts to advanced topics such as artificial intelligence and machine learning.

Case Study: Building a Simple Software Application

In this case study, students will build a simple software application, including the key components, functionality, and user interface.
They will also consider issues such as requirements gathering, design, implementation, testing, and maintenance.

Example: Implementing a Simple Programming Project

In this example, students will implement a simple programming project, including the key steps, considerations, and best practices
involved. They will also reflect on their own experiences with programming, including challenges faced and lessons learned.
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Introduction to Programming in IT: A Question Sheet for
17-Year-Olds

Introduction to Programming

Answer the following questions:

1. What is programming, and why is it important in today's digital age?

2. Can you think of a real-world example of how programming is used in a popular app or game?

3. What are some potential career paths that involve programming?

Activity 1: Coding Basics

Write a simple program using a visual programming language such as Scratch or Blockly to print "Hello
World" to the screen.

What are the basic components of a programming language, and how are they used?

Variables
Data types
Control structures
Functions Copyright 2024 Planit Teachers. All rights reserved.



Variables and Data Types

Answer the following questions:

1. What is a variable, and how is it used in programming?

2. What are the different types of data types, and how are they used in programming?

3. Can you think of a scenario where you would use a variable to store a value?

Activity 2: Debugging

Debug a given program that has intentional errors.

What are some common errors that programmers make, and how can they be fixed?

Syntax errors
Logic errors
Runtime errors
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Control Structures

Answer the following questions:

1. What is a control structure, and how is it used in programming?

2. Can you think of a scenario where you would use a loop or conditional statement?

3. How do control structures help programmers make decisions and repeat actions?

Activity 3: Group Project

Work in pairs or small groups to complete a coding task using an online platform.

What are some benefits of working in groups, and how can you effectively communicate with your
team members?

Improved problem-solving
Shared knowledge and expertise
Enhanced collaboration and communication
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Programming Languages

Answer the following questions:

1. What are some popular programming languages, and what are their characteristics?

2. Can you think of a scenario where you would use a specific programming language?

3. How do programming languages differ from one another?

Activity 4: Peer Review

Review and provide feedback on a peer's code.

What are some things to look for when reviewing code, and how can you provide constructive
feedback?

Readability and maintainability
Efficiency and performance
Security and reliability
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Algorithms and Data Structures

Answer the following questions:

1. What is an algorithm, and how is it used in programming?

2. Can you think of a scenario where you would use a data structure such as an array or linked list?

3. How do algorithms and data structures help programmers solve complex problems?

Activity 5: Coding Challenge

Complete a coding challenge using an online platform.

What are some strategies for approaching a coding challenge, and how can you debug your code?

Read and understand the problem statement
Break down the problem into smaller sub-problems
Test and iterate your solution
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Cybersecurity

Answer the following questions:

1. What is cybersecurity, and why is it important in programming?

2. Can you think of a scenario where you would use cybersecurity principles to protect user data?

3. How can programmers help prevent cyber attacks and protect user data?

Activity 6: Design Project

Design and propose a programming project that applies programming concepts to a real-world problem.

What are some things to consider when designing a project, and how can you effectively
communicate your ideas?

Define the problem and identify the target audience
Research and gather requirements
Create a prototype and test it with users
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Machine Learning

Answer the following questions:

1. What is machine learning, and how is it used in programming?

2. Can you think of a scenario where you would use machine learning to solve a problem?

3. How do machine learning algorithms help programmers make predictions and decisions?

Activity 7: Collaborative Learning

Work in pairs or small groups to complete a coding task using an online platform.

What are some benefits of collaborative learning, and how can you effectively communicate with your
team members?

Improved problem-solving
Shared knowledge and expertise
Enhanced collaboration and communication
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Review and Reflection

Answer the following questions:

1. What are some key concepts that you have learned in this lesson on programming in IT?

2. Can you think of a scenario where you would apply programming concepts to a real-world problem?

3. How can you continue to learn and improve your programming skills?

Activity 8: Reflective Journaling

Write a reflective journal entry about your learning experience.

What are some things that you learned, and how can you apply them in the future?

Programming concepts and principles
Problem-solving and critical thinking
Collaboration and communication

Copyright 2024 Planit Teachers. All rights reserved.



Project-Based Learning

Answer the following questions:

1. What is project-based learning, and how is it used in programming?

2. Can you think of a scenario where you would use project-based learning to solve a real-world
problem?

3. How do project-based learning approaches help programmers develop essential skills?

Activity 9: Group Presentation

Work in pairs or small groups to present a programming project.

What are some things to consider when presenting a project, and how can you effectively
communicate your ideas?

Define the problem and identify the target audience
Research and gather requirements
Create a prototype and test it with users
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Conclusion

Answer the following questions:

1. What are some key takeaways from this lesson on programming in IT?

2. Can you think of a scenario where you would apply programming concepts to a real-world problem?

3. How can you continue to learn and improve your programming skills?

Assessment Rubric

The assessment rubric is as follows:

Participation and engagement: 20%
Coding challenges and activities: 30%
Group project and presentation: 20%
Reflective journaling and self-assessment: 30%
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