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1. Introduction

This curriculum in computer science is a fundamental course for Grade 9-10. It aims to cultivate students' basic knowledge and skills on digital literacy,
critical thinking and problem-solving, preparing them for future technological opportunities and challenges. Besides, the curriculum is intended to develop
students' a foundational competency in the field of information and communication technology (ICT). Thus, the curriculum offers an exciting journey of
exploration, establishing strong fundamental contents in computer science and information technology, and providing opportunities for gaining valuable
technological insights. This curriculum is developed based on the National Curriculum Framework 2076.

This curriculum covers the essential content intended to develop fundamental knowledge, skill and attitude on computer science among students. The major
content areas of this curriculum are computer system, computer network and communication, artificial intelligence (Al) and contemporary technology, digital
citizenship and cyber security, internet and social media, web technology, multimedia, number system, database management system, block programming,
programming concept (Python), and programming in Python. These contents are equally beneficial in bridging the contents for secondary level for Grade 11
and 12.

This curriculum has been structured in such a way that it includes competencies, learning outcomes, scope of sequence, learning facilitation process and
student assessment. Student evaluation will be carried out by internal evaluation weighing 50 percentage and external evaluation 50 percentage. The
curriculum is of 4 credit hour having 128 annual working hours. The overall assessment system is based on the provisions of the approved letter grading
system.

2. Level wise competencies
On completion of the Grade 9 and 10, the students are expected to demonstrate the following competencies:

Explore knowledge about computer hardware and software components that are used in day-to-day life.

Develop skills for interactive and visually engaging block programming on block-based coding platforms.

Develop skills for designing and creating web pages using HTML and CSS, adhering to web standards and best practices.

Apply safe and secure online behaviours to surfing web systems and conceptualize security issues computer system.

Explore skills in simple problem-solving programmes to understand variables, data types, and control structures.

Explore knowledge about network protocols, standards, types, and components that make up computer networking.

Demonstrate SQL queries to create, manipulate, retrieve, and manage data within a database.

Develop programming code using a market-leading programming language to solve a variety of real-life problems.

Utilise libraries and packages for tasks like data visualisation, file handling, and developing creative projects in Python programmes.
Develop the skills for comprehensive understanding of contemporary technology trends, including artificial intelligence (Al) and their real-world
applications.
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3. Grade wise learning outcomes

On completion of grade 10, students will achieve the following learning outcomes.

Class 10
S.N. Unit/Area Learning Outcome
1 Computer Network and Communication | 1.1 Define telecommunication and common terminology.

1.2 Describe wire and wireless communication media and channels.
1.3 Demonstrate CAT and optical fiber connectors.

1.4 Explain networking devices and their features.

1.5 Describe types of networks.

1.6 Differentiate between the internet, intranet, and extranet.

1.7 Describe types of network architecture.

Database Management System

2.1 Define concept of database.

2.2 Differentiate data, database and DBMS.

2.3 Describe different data types used in DBMS

2.4 Explain concept of fields, records and keys in DBMS

2.5 Illustrate the types of relationships

2.6 Operate MySQL or similar open sources DBMS software
2.7 Apply DDL and DML statement in SQL

Multimedia

3.1 Define the concept of multimedia.

3.2 Explain the major components of multimedia.

3.3 Demonstrate the graphical file format and manipulate the image.
3.4 Demonstrate the audio file format and edit the audio file.

3.5 Demonstrate the video file format and edit the video file.

Programming in Python

4.1 Describe the revision python working environment and basic concept.
4.2 Design and demonstrate user define function in python program

4.3 Draw graphics using turtle functions

4.4 Describe the concept of file handling in python

4.5 Read and write in CSV file using panda library

4.6 Plot line, pie and bar using matplotlib data visualization tool in python.




Al and Contemporary Technologies 5.1 Describe the concept of Al and its application.

5.2 Demonstrate generative Al tools and Al-integrated tools.
5.3 Define loT and its application area.

5.4 Define XR

5.5 Define cloud computing and its application.

5.6 Explain e-commerce, e-government, and e-education.

4. Scope and sequence of contents

Class 10
S.N. | Content area Elaboration of content Working hour
(Theory +
Practical)
1 Computer Theory 14 +6

Network and
Communication

1.1 Concept of telecommunication and key terminology:
Definition, Broadband, Bandwidth, Throughput,
3G/4G/5G, Data Packets, Frequency
1.2 Communication channel/Media: Wired (CAT6, Optical Fiber), Wireless (Wi-Fi, Bluetooth, RFID,
satellites)
1.3 Connector: RJ45, Media Convertor
1.4 Networking Devices: Repeater, Hub, Switch, Bridge, and Router
1.5 Topologies overview: BUS, Star, Ring, Hybrid 1.6 Overview of different Network based on
coverage:
PAN, LAN, MAN, WAN
1.7 Network Architecture: client-Server, Peer to peer
1.8 Concept of IP addressing (IPv4 and IPv6)
1.9 Concept of internet, intranet and extranet

Practical Task
a. Demonstrate and identify devices and cables
b. Check IP address, and default Gateway.




c. Demonstrate the use of following command: ping, ipconfig, tracert, nslookup
d. Demonstrate RJ45 and Fiber connectors.

Database Theory 10 + 16
Management 2.1 Definition, importance and application of database
System 2.2 Data, Information, Database, DBMS

2.3 Data Types (int, varchar, datetime, currency etc.)
2.4 Tables, Rows and Columns
2.5 Keys: Primary Key, Foreign Key
2.6 Introduction to MySQL.: table, queries, reports
2.7 DDL (CREATE, ALTER, DROP)
2.8 DML (SELECT, INSERT, UPDATE, DELETE)
Practical Task
a) Download and Install open source database application such as MySQL
b) Create a database.
c) Create tables which include various attributes with appropriate data types.
d) Implement Primary key in tables.
e) Define relationships between tables using foreign keys.
f) Modify table using alter command
g) Insert appropriate data in tables.
h) Display all the data using the select statement.
i) Display specified record using where clause and like
(%, )

j) Update and delete the records from the existing tables.

Multimedia Theory 10+ 12
3.1 Concept of Multimedia Technology

3.2 Multimedia Component Concepts (Text, Graphics, Audio, Video, Animation)

3.3 Graphics: Concept of Raster and Vector, Graphics File Formats (PNG, GIF, JPG, SVG, PDF)




3.4 Audio: Concept of Audio Waveform, Audio File Formats (MP3, AAC, WAV)
3.5 Video: Concept of Frame rate and Resolution (SD, HD), Video File Formats (MP4, MOV, AVI)
3.6 Animation Concept: 2D and 3D animation
Practical Task
a) Create and edit in graphics using tools such as Pixlr X or Adobe Photoshop and work with following:
Layers, Text, Shapes, Image Placement, Selection,
Exporting
b) Create and edit in audio using tools such as Audio mass or Audacity and work with following:
Recording, Importing, Cutting, Effects, Exporting
c) Create and edit in video using tools such as Clip champ or CapCut and work with following:
Importing, Timeline, Cutting, Transition, Effects, Text, Exporting.
Project Work
a) Students work on creating, editing, and finalising an image, audio, or video file using the basic
features of image, audio, or video editing tools that are available or accessible in your computer lab.
Demonstrate in class what they produce.

Programming in
Python

Theory

4.1 Revision of the basics of Python

4.2 User defined Functions: scope, parameter, argument, return type, passing

4.3 Concept of Library and packages in Python

4.3.1 Importing and use of standard libraries

4.3.2 Introduction to popular libraries (eg. Math, random, Pandas, Turtle, matplotlib)

16 + 18




4.4 Graphics Using Turtle: Define, draw turtle, function
(Forward, Backward, Left, Right, Penup, color, Fillcolor), shape
4.5 Error handling: errors and exceptions, try-except blocks
4.6 File handling using panda library
4.6.1 Concept of File Handling in python
4.6.2 Concept of mode of File Handling (Read, Write, and append a File)
4.6.3 Read and write CSV file using standard library (eg. Panda)
4.7 Introduction to data visualization using any suitable package (eg. Matplotlib, plotly or GGPlot):
Line chart, pie plot, and bar graph
Practical Task
a) Demonstrate the structure of user defined functions.
b) Install and use of packages and libraries (e.g. Pandas, Turtle, matplotlib).
c) Draw various shapes (circle, rectangle, polygons etc) and fill the colors using turtle.
d) Demonstrate the read and write in CSV file using concept of file handling using panda
packages.
e) Draw and plot bar, line, pie using data visualization tools using matplotlib package
Project Work (use any python platform, eg: pycharm,
Jupyter notebook or google Colab)
a) Develop a simple project of your own using libraries, user defined functions and visualization
tool.
b) Prepare a simple report covering outlining the process you followed during the development
time.




Al and
Contemporary
Technologies

Theory
5.1 Concept of Artificial Intelligence (Al) and Machine Learning (ML)
5.2 Concept of learning techniques in machine (supervised and unsupervised)
5.3 Concept of Al in robotics, simulation of simple robotic tasks
5.4 Definition of Generative Al (Such as Copilot, ChatGPT, Gemini)
5.5 Application of integrated Al tools such as google doc and email, office 365.
5.6 Ethics in Al: Bias, Privacy, and Security
5.7 Concept of Internet of Thing (10T) and its applications
5.8 Concept of Virtual and Extended Reality (XR)
5.9 Concept of cloud computing and their applications
5.10  Concept of e-Commerce, e-Governance and eEducation
Practical Task
a) Demo on Al based robotics simulations
b) Apply the use of generative Al tools such as ChatGPT, Copilot, Geminin in through learning
process.
c) Surfe-com, e-gov, e-education sites.
d) Surf virtual tour sites and XR practices.

14 +12

Theory 64 hours +Practical 64 hours

5. Possible teaching learning activities and evaluation process and methods Grade 10

S.N.

Unit/Area

Possible model learning activities (Methods, Techniques, Activities) Evaluation

techniques

\Working
hours

Computer Network
and Communication

Quizzes and
Tests

Peer evaluation
Presentation

« Engage students with visuals, animations, and interactive learning
resources.

- Demonstrate different types of networking devices.

- Discuss the protocols and standards used in computer networking.

- Demonstrate the practical activities and encourage students to work in
groups.

20




Database Download and install mySQL or PostgreSQL ( Quizzes and 26
Management https://www.mysgl.com/downloads/ or Tests .
System https://www.postgresql.org/download/ or simpler open sources Peer evaluation
Present, visualize the concept of DBMS. Presentation
SQL Practices activities on only given statement
Document each SQL statement to internal and practical evaluation
Multimedia Present and visualise the concept of multimedia. Quizzes and
Create, edit, and publish images using available photo editing tools such Tests . P2
as PixIr X or Adobe Photoshop. Peer evalpatlon
Create, edit, and publish audio using available audio tools such as Presentation
Audiomass or Audacity.
Create, edit, and publish video using available video tools such as
Clipchamp or CapCut.
Programming in Use Python's interactive shell to demonstrate live coding, allowing Quizzes and 34
Python students to experiment with code snippets and see immediate results. Tests .
Demonstrate the concept, syntax, and practical details for each topic. Peer evalyatlon
* code session to review and discuss each other's code. Presentation
Present a programme with errors and have students identify and fix
them either individually or in groups.
. Group work encourages
Assign small projects that require students to apply what they've
learned.
Try to more fun program apply the library
Al and Give the basic concept of the given Al and contemporary technology's Quizzes and 26
Contemporary key terminology. Tests
technology Peer evaluation

Use https://teachablemachine.withgoogle.com tools and explore the
learning methods of machine.

Encourage students to use the latest Al tools, which are available in
online or mobile apps.

Other rapidly changing technology or new technology can introduce in
class but not include in evaluation process.

Presentation



https://www.mysql.com/downloads/
https://www.mysql.com/downloads/
https://www.postgresql.org/download/
https://www.postgresql.org/download/
https://teachablemachine.withgoogle.com/
https://teachablemachine.withgoogle.com/

6 Learning Facilitation process and methods
During the delivery process of computer science teaching in class 9 and 10, basically following approaches will be adopted,;

« Project-Based Learning (PBL): introducing real-world computer science problems, encouraging students to investigate, plan, design, and complete small projects,
providing a structured framework, regular check-ins, and peer reviews

- Implement practical coding labs, starting with simple exercises and gradually increasing complexity. Encourage experimentation, mistakes, and learning through
trial and error, with guidance from teachers and problem-solving challenges.

« Collaborative group work involves students working on coding tasks, assigning roles, showcasing project outcomes through presentations, and evaluating
individual and group contributions.

« Peer Mentorship: identifying experienced students, pairing them with less experienced ones, conducting code reviews, providing guidance, and promoting regular
interactions

«  Gamification and Coding Challenges: create coding challenges, contests, and competitions with rewards, incorporating gamification elements like leaderboards,
badges, and achievements. Create coding clubs, encourage friendly competition, and provide students with opportunities to showcase their accomplishments.

7. Evaluation
Evaluation is an integral part of learning process. Both formative and summative modes of evaluation are emphasized. Formative evaluation will be conducted so as to
provide regular feedback for students, teachers and parents/guardians about how student learning is. Class tests, unit tests, oral question-answer, reflective writing, project
work, practical works, home assignment etc, are some ways of formative evaluation.

There will be separate evaluation of theoretical and practical learning. Summative evaluation embraces theoretical examination, practical examination and evaluation of
research work or innovative work. (a) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of (a) Practical Activities (Practical works and projects works) (35 Percent), (b) Marks from
trimester examinations (10 Percent), and (c) Classroom participation (5 Percent). Practical work should be based on list of activities mentioned in this curriculum. Project
works should be based on the mentioned lists or created by teachers. Mark distribution for internal evaluation (practical work and project work) will be as follows:

S.N. Main activities Activities in detail Percent

« Participation in classroom attendance 2

+ Participation in homework, classwork, project works, | 3

1 Participation practical works

* Be very curious in learning, have a thorough frequent
interaction in discussion, present own creative views and
ideas in all activities, complete the entire task oneself




2 Practical and| Practical work Conduction and presentation of practical work activities 20
Project Work : i —

Record keeping of practical work activities 5

Project work Conduction and presentation of project work activities 5

Record keeping of project work activities 5

3 Trimester Test

Trimester test Trimester test should be based on grid 10
Total 50

Note:
i. Practical examination will be conducted in the presence of teacher. Evaluation of practical and project work will focus both the product of work and skills

competencies of student in using computer.

ii. Project work assessment is the internal assessment of reports and presentation of their project works either individually or group basis. In case of group presentation,
every member of the group should submit a short reflection on the presented report in their own language. Records of project works must be attested by head
teacher. iii. Two trimester test should be taken in a year. Each trimester test should be conducted in 50 full marks and convert to 10. For annual trimester test, it
can be calculated the average of the two-trimester mark.

(b) External/Final Evaluation
External/Final evaluation of the students will be based on the written examination. It carries 50 percent of the total weightage. Questions for the external examination will
be based on the specification grid developed by Curriculum Development Centre. Examination question paper will be developed using various levels of revised Bloom's
taxonomy including remembering level, understanding level, application level and higher ability (analyzing, evaluating, and creating).

Remembering [Understanding |[Applying |Higher Ability (analyzing, evaluating, creating)

15% 30% 30% 25%




