& PL NIT Programming Fundamentals Assessment

Student Name: Class:

Student ID: Date:

Assessment Details

Duration: 60 minutes Total Marks: 100

* Programming Fundamentals
Topics Covered: + Phases of Program Development
+ Program Design and Analysis Techniques

Instructions to Students:

1. Read all questions carefully before attempting.

2. Show all working out - marks are awarded for method.

3. Calculator use is permitted except where stated otherwise.

4. Write your answers in the spaces provided.

5. If you need more space, use the additional pages at the end.

6. Time management is crucial - allocate approximately 1 minute per mark.
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Section A: Multiple Choice [20 marks]

Question 1 [2 marks]

What is the primary purpose of a variable in programming?

A) To store data B) To control the flow of a program
C) To perform calculations D) To display output
Question 2 [2 marks]

Which data type is used to represent a whole number in programming?

A) Integer B) Float
C) String D) Boolean
Question 3 [2 marks]

What is the purpose of a function in programming?

A) To reuse code B) To control the flow of a program

C) To store data D) To perform calculations
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Section B: Short Answer Questions [30 marks]

Question 4 [10 marks]

Describe the planning phase of program development. What steps are involved, and why is it essential?

Question 5 [10 marks]

Explain the concept of algorithm design. How does it relate to program development, and what are its
benefits?

Question 6 [10 marks]

Describe a situation where you would use a software design pattern. What pattern would you use, and
why?
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Section C: Project-Based Questions [50 marks]

Question 7 [25 marks]

Design a simple program to solve a real-world problem (e.g., calculating the area of a rectangle). Provide a
detailed design document, including pseudocode and a brief explanation of your design decisions.

Question 8 [25 marks]

Analyze an existing program (e.g., a simple game) and identify areas for improvement. Provide a brief
report outlining your findings and recommendations for improvement.
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Marking Guide

Multiple Choice Questions: Answer Key
Short Answer Questions: Rubric

Project-Based Questions: Rubric
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Implementation Guidelines

The assessment will be administered in a controlled environment, with students having 60 minutes to complete
the questions. The assessment will be proctored by an instructor, who will provide guidance and support as
needed.
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Differentiation Options

To cater to diverse learners, the following differentiation options will be available:

¢ Extra time: Students with disabilities or language barriers may be eligible for extra time to complete the
assessment.

¢ Assistive technology: Students with disabilities may be allowed to use assistive technology, such as text-
to-speech software or a keyboard, to complete the assessment.

¢ Modified questions: Students with disabilities or language barriers may be provided with modified
questions that are more accessible or easier to understand.

¢ One-on-one support: Students who require additional support may be provided with one-on-one support
from an instructor or teaching assistant during the assessment.
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Teaching Tips

To ensure students are prepared for the assessment, instructors can use the following teaching tips:

¢ Provide clear explanations and examples of programming concepts, phases of program development, and
program design and analysis techniques.

¢ Use real-world examples and case studies to illustrate the application of programming concepts and
techniques.

e Encourage students to work in pairs or groups to complete practice problems and projects, promoting
collaboration and communication.

¢ Provide feedback on student assignments and projects, highlighting areas of strength and weakness, and

offering suggestions for improvement.

Page 0 | Programming Fundamentals Assessment



Bloom's Taxonomy Alignment

The assessment questions will be designed to align with Bloom's Taxonomy, ensuring that students are
assessed on their ability to remember, understand, apply, analyze, evaluate, and create.

Remembering: Multiple Choice Questions 1-3

Understanding: Short Answer Questions 1-3

Applying: Project-Based Questions 1-2

Analyzing: Short Answer Questions 2-3, Project-Based Questions 1-2

Evaluating: Project-Based Questions 1-2

Creating: Project-Based Questions 1-2
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Multiple Intelligence Approaches

The assessment will incorporate multiple intelligence approaches, including:

e Linguistic: Multiple Choice Questions, Short Answer Questions

¢ Logical-mathematical: Multiple Choice Questions, Short Answer Questions, Project-Based Questions
e Spatial: Project-Based Questions

 Bodily-kinesthetic: Project-Based Questions

e Musical: Not applicable

¢ Interpersonal: Not applicable

e Intrapersonal: Short Answer Questions, Project-Based Questions

¢ Naturalistic: Not applicable
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Clear Success Criteria

The assessment will include clear success criteria, outlining what students need to achieve to demonstrate
mastery of the learning objectives.

¢ Students will demonstrate an understanding of programming concepts, phases of program development,
and program design and analysis techniques.

¢ Students will apply program design and analysis techniques to real-world problems.

¢ Students will evaluate and improve existing programs.
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Evidence Collection Methods

The assessment will use the following evidence collection methods:

¢ Multiple Choice Questions: Automatically graded
¢ Short Answer Questions: Hand-graded using a rubric
¢ Project-Based Questions: Hand-graded using a rubric
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Feedback Opportunities

The assessment will provide opportunities for feedback, including:

¢ Immediate feedback on Multiple Choice Questions
¢ Feedback on Short Answer Questions and Project-Based Questions within one week of submission
¢ Opportunities for students to reflect on their performance and set goals for improvement
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Assessment Administration

The assessment will be administered in a controlled environment, with students having 60 minutes to complete
the questions. The assessment will be proctored by an instructor, who will provide guidance and support as
needed.
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Assessment Environment

The assessment will be administered in a quiet, comfortable environment, free from distractions. Students will
be seated at a desk or table, with a clear view of the instructor.
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Assessment Materials

Students will be provided with a copy of the assessment questions and a blank answer sheet. Students will be
allowed to use a pencil, pen, or computer to complete the assessment.
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Assessment Proctoring

The assessment will be proctored by an instructor, who will be responsible for:

¢ Distributing the assessment questions and answer sheets

¢ Providing guidance and support as needed

¢ Ensuring that students have the necessary materials and equipment
¢ Maintaining a quiet and comfortable environment

¢ Monitoring student progress and providing feedback
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Assessment Evaluation

The assessment will be evaluated based on the following criteria:

¢ Accuracy: Students' answers will be evaluated for accuracy and completeness.

e Completeness: Students' answers will be evaluated for completeness and thoroughness.
e Clarity: Students' answers will be evaluated for clarity and coherence.

¢ Organization: Students' answers will be evaluated for organization and logical flow.
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Assessment Results

The assessment results will be used to:

¢ Evaluate student learning and understanding of programming concepts, phases of program development,
and program design and analysis techniques.

* |dentify areas where students need additional support or review.

¢ Inform instruction and make adjustments to the curriculum as needed.

e Provide feedback to students on their performance and progress.
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Conclusion

This assessment is designed to provide a comprehensive evaluation of students' knowledge and skills in
programming fundamentals. By incorporating multiple question types, differentiation options, and clear success
criteria, this assessment will provide a valuable learning experience for students, while also providing
instructors with a robust tool for evaluating student learning.
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Additional Resources

For additional resources and support, instructors can refer to the following:

Programming fundamentals textbooks and online resources
¢ Programming language documentation and tutorials

Online forums and communities for programming and computer science

Educational websites and resources for programming and computer science
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Advanced Concepts

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

Example: Object-Oriented Programming

Object-oriented programming is a programming paradigm that revolves around the concept of objects and classes. It provides a way
to organize and structure code in a logical and reusable manner. For instance, consider a simple banking system where you have a
class called "Account" that has properties like account number, account holder's name, and balance. You can then create multiple
objects of this class to represent different bank accounts.

Case Study: Implementing a Stack Using Arrays

A stack is a linear data structure that follows the LIFO (Last In First Out) principle. It can be implemented using arrays by using two
pointers, one to keep track of the top element and another to keep track of the next available slot. This implementation provides an
efficient way to add and remove elements from the stack.

Data Structures and Algorithms

Data structures and algorithms are the building blocks of computer science. They provide the means to store, manipulate, and
analyze data efficiently. Common data structures include arrays, linked lists, stacks, queues, trees, and graphs. Algorithms, on the
other hand, are the procedures that operate on these data structures to solve specific problems.

Example: Sorting Algorithms

Sorting algorithms are used to arrange data in a specific order, either ascending or descending. Common sorting algorithms include
bubble sort, selection sort, insertion sort, merge sort, and quick sort. Each algorithm has its own time and space complexity, making
some more efficient than others for certain types of data.

Case Study: Searching Algorithms

Searching algorithms are used to find a specific element within a data structure. Linear search and binary search are two common
searching algorithms. Linear search checks each element one by one, while binary search uses a divide-and-conquer approach to find

the element more efficiently. The choice of algorithm depends on the size and nature of the data.

Software Engineering Principles
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Software engineering principles provide guidelines for designing, developing, and maintaining software systems. These principles
include modularity, abstraction, encapsulation, inheritance, and polymorphism. They help in creating software that is maintainable,
scalable, and efficient.

Example: Modular Programming

Modular programming is a technique where a large program is broken down into smaller, independent modules. Each module
performs a specific function and can be developed, tested, and maintained separately. This approach makes it easier to manage
complex software systems and reduces the risk of errors.

Case Study: Agile Development Methodology



Agile development methodology is an iterative and incremental approach to software development. It emphasizes flexibility,
collaboration, and continuous improvement. Agile methods include Scrum, Kanban, and Extreme Programming (XP), each with its
own set of practices and principles. Agile development allows teams to respond quickly to changing requirements and deliver
working software in short cycles.

Database Systems

Database systems provide a way to store, manage, and retrieve data efficiently. A database is a collection of related data, and a
database management system (DBMS) is the software that manages the database. Common DBMS include relational databases
(e.g., MySQL, PostgreSQL), NoSQL databases (e.g., MongoDB, Cassandra), and graph databases (e.g., Neo4j).

Example: Relational Databases

Relational databases organize data into tables with well-defined relationships between them. Each table has rows (tuples) and
columns (attributes), and data is accessed using SQL (Structured Query Language). Relational databases are widely used for their
simplicity and support for complex queries.

Case Study: NoSQL Databases

NoSQL databases are designed to handle large amounts of unstructured or semi-structured data. They provide flexible schema
designs and high scalability, making them suitable for big data and real-time web applications. NoSQL databases include key-value
stores, document-oriented databases, and column-family stores, each with its own strengths and use cases.

Computer Networks and Cybersecurity

Computer networks and cybersecurity are critical components of modern computing. Computer networks enable communication
between devices, while cybersecurity measures protect against unauthorized access, use, disclosure, disruption, modification, or
destruction of computer systems and data.

Example: Network Fundamentals

Computer networks are built on protocols such as TCP/IP, which defines how data is packetized, addressed, and routed.
Understanding network fundamentals, including IP addresses, subnet masks, and port numbers, is essential for configuring and
troubleshooting networks.

Case Study: Cybersecurity Threats

Cybersecurity threats include malware, phishing, denial-of-service (DoS) attacks, and ransomware. To mitigate these threats,
organizations implement security measures such as firewalls, intrusion detection systems, encryption, and secure coding practices.
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Web Development

Web development involves building applications that run on the web. It encompasses client-side development using HTML, CSS, and
JavaScript, as well as server-side development using languages like PHP, Python, and Ruby. Databases are also integral to web
development, storing and retrieving data for web applications.

Example: Front-end Development

Front-end development focuses on the client-side of web development, creating the user interface and user experience (Ul/UX) of
web applications. HTML provides the structure, CSS styles the layout and appearance, and JavaScript adds interactivity. Frameworks



like React, Angular, and Vue.js simplify front-end development.
Case Study: Back-end Development

Back-end development involves server-side logic, database integration, and APl connectivity. Programming languages like Node.js,
Python, and Ruby are used to create server-side applications. Frameworks such as Express.js, Django, and Ruby on Rails provide
structures for building robust back-end systems. Understanding back-end development is crucial for creating dynamic and data-
driven web applications.

Artificial Intelligence and Machine Learning

Artificial intelligence (Al) and machine learning (ML) are transforming the way we interact with technology. Al involves creating
intelligent systems that can perform tasks that typically require human intelligence, such as visual perception, speech recognition,
and decision-making. ML is a subset of Al that focuses on developing algorithms that enable machines to learn from data without
being explicitly programmed.

Example: Machine Learning Algorithms

Machine learning algorithms can be supervised, unsupervised, or reinforcement learning. Supervised learning involves training
models on labeled data to make predictions, while unsupervised learning discovers patterns in unlabeled data. Reinforcement
learning trains agents to make decisions in complex environments to maximize rewards.

Case Study: Deep Learning

Deep learning is a type of ML that uses neural networks with multiple layers to analyze data. It has achieved state-of-the-art results in
image recognition, natural language processing, and speech recognition. Techniques like convolutional neural networks (CNNs) and
recurrent neural networks (RNNs) are widely used in deep learning applications.
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Instructions to Students:

1. Read all questions carefully before attempting.

2. Show all working out - marks are awarded for method.

3. Calculator use is permitted except where stated otherwise.

4. Write your answers in the spaces provided.

5. If you need more space, use the additional pages at the end.

6. Time management is crucial - allocate approximately 1 minute per mark.
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Section A: Multiple Choice [20 marks]

Question 1 [2 marks]

What is the primary purpose of a variable in programming?

A) To store data B) To control the flow of a program
C) To perform calculations D) To display output
Question 2 [2 marks]

Which data type is used to represent a whole number in programming?

A) Integer B) Float
C) String D) Boolean
Question 3 [2 marks]

What is the purpose of a function in programming?

A) To reuse code B) To control the flow of a program

C) To store data D) To perform calculations
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Section B: Short Answer Questions [30 marks]

Question 4 [10 marks]

Describe the planning phase of program development. What steps are involved, and why is it essential?

Question 5 [10 marks]

Explain the concept of algorithm design. How does it relate to program development, and what are its
benefits?

Question 6 [10 marks]

Describe a situation where you would use a software design pattern. What pattern would you use, and
why?
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Section C: Project-Based Questions [50 marks]

Question 7 [25 marks]

Design a simple program to solve a real-world problem (e.g., calculating the area of a rectangle). Provide a
detailed design document, including pseudocode and a brief explanation of your design decisions.

Question 8 [25 marks]

Analyze an existing program (e.g., a simple game) and identify areas for improvement. Provide a brief
report outlining your findings and recommendations for improvement.
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Marking Guide

Multiple Choice Questions: Answer Key
Short Answer Questions: Rubric

Project-Based Questions: Rubric
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Implementation Guidelines

The assessment will be administered in a controlled environment, with students having 60 minutes to complete
the questions. The assessment will be proctored by an instructor, who will provide guidance and support as
needed.
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Differentiation Options

To cater to diverse learners, the following differentiation options will be available:

¢ Extra time: Students with disabilities or language barriers may be eligible for extra time to complete the
assessment.

¢ Assistive technology: Students with disabilities may be allowed to use assistive technology, such as text-
to-speech software or a keyboard, to complete the assessment.

¢ Modified questions: Students with disabilities or language barriers may be provided with modified
questions that are more accessible or easier to understand.

¢ One-on-one support: Students who require additional support may be provided with one-on-one support
from an instructor or teaching assistant during the assessment.
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Teaching Tips

To ensure students are prepared for the assessment, instructors can use the following teaching tips:

¢ Provide clear explanations and examples of programming concepts, phases of program development, and
program design and analysis techniques.

¢ Use real-world examples and case studies to illustrate the application of programming concepts and
techniques.

e Encourage students to work in pairs or groups to complete practice problems and projects, promoting
collaboration and communication.

¢ Provide feedback on student assignments and projects, highlighting areas of strength and weakness, and

offering suggestions for improvement.
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Bloom's Taxonomy Alignment

The assessment questions will be designed to align with Bloom's Taxonomy, ensuring that students are
assessed on their ability to remember, understand, apply, analyze, evaluate, and create.

Remembering: Multiple Choice Questions 1-3

Understanding: Short Answer Questions 1-3

Applying: Project-Based Questions 1-2

Analyzing: Short Answer Questions 2-3, Project-Based Questions 1-2

Evaluating: Project-Based Questions 1-2

Creating: Project-Based Questions 1-2
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Multiple Intelligence Approaches

The assessment will incorporate multiple intelligence approaches, including:

e Linguistic: Multiple Choice Questions, Short Answer Questions

¢ Logical-mathematical: Multiple Choice Questions, Short Answer Questions, Project-Based Questions
e Spatial: Project-Based Questions

¢ Bodily-kinesthetic: Project-Based Questions

e Musical: Not applicable

¢ Interpersonal: Not applicable

 Intrapersonal: Short Answer Questions, Project-Based Questions

¢ Naturalistic: Not applicable
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Clear Success Criteria

The assessment will include clear success criteria, outlining what students need to achieve to demonstrate
mastery of the learning objectives.

¢ Students will demonstrate an understanding of programming concepts, phases of program development,
and program design and analysis techniques.

 Students will apply program design and analysis techniques to real-world problems.

¢ Students will evaluate and improve existing programs.
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Evidence Collection Methods

The assessment will use the following evidence collection methods:

¢ Multiple Choice Questions: Automatically graded
¢ Short Answer Questions: Hand-graded using a rubric
¢ Project-Based Questions: Hand-graded using a rubric
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Feedback Opportunities

The assessment will provide opportunities for feedback, including:

¢ Immediate feedback on Multiple Choice Questions
e Feedback on Short Answer Questions and Project-Based Questions within one week of submission
e Opportunities for students to reflect on their performance and set goals for improvement
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Assessment Administration

The assessment will be administered in a controlled environment, with students having 60 minutes to complete
the questions. The assessment will be proctored by an instructor, who will provide guidance and support as
needed.
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Assessment Environment

The assessment will be administered in a quiet, comfortable environment, free from distractions. Students will
be seated at a desk or table, with a clear view of the instructor.
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Assessment Materials

Students will be provided with a copy of the assessment questions and a blank answer sheet. Students will be
allowed to use a pencil, pen, or computer to complete the assessment.
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Assessment Proctoring

The assessment will be proctored by an instructor, who will be responsible for:

¢ Distributing the assessment questions and answer sheets

¢ Providing guidance and support as needed

¢ Ensuring that students have the necessary materials and equipment
¢ Maintaining a quiet and comfortable environment

¢ Monitoring student progress and providing feedback
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Assessment Evaluation

The assessment will be evaluated based on the following criteria:

e Accuracy: Students' answers will be evaluated for accuracy and completeness.

e Completeness: Students' answers will be evaluated for completeness and thoroughness.
¢ Clarity: Students' answers will be evaluated for clarity and coherence.

e Organization: Students' answers will be evaluated for organization and logical flow.
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Assessment Results

The assessment results will be used to:

¢ Evaluate student learning and understanding of programming concepts, phases of program development,
and program design and analysis techniques.

* |dentify areas where students need additional support or review.

¢ Inform instruction and make adjustments to the curriculum as needed.

¢ Provide feedback to students on their performance and progress.
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Conclusion

This assessment is designed to provide a comprehensive evaluation of students' knowledge and skills in
programming fundamentals. By incorporating multiple question types, differentiation options, and clear success
criteria, this assessment will provide a valuable learning experience for students, while also providing
instructors with a robust tool for evaluating student learning.
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Additional Resources

For additional resources and support, instructors can refer to the following:

Programming fundamentals textbooks and online resources
¢ Programming language documentation and tutorials

Online forums and communities for programming and computer science

Educational websites and resources for programming and computer science
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