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Preface

Secondary Level Education in Nepal aims to produce skillful healthy citizens familiar
with national customs, culture, social heritage and democratic values who can actively
take part in the economic development of the country. So, the main aim of this level is
to produce skilled manpower who can make special contribution to the country’s all-
round development, and at the same time, to produce conscious citizens with essential
knowledge and skills to be ready for university education. The process of developing
and revising school level curricula in Nepal is being continued in line with this
objective.

In this connection, in order to bring relevant changes in secondary level curricula as per
the recommendations of School Sector Development Plan (SSDP), some subjects, i. e.
Plant Science, Animal Science, Computer Engineering, Electrical Engineering and Civil
Engineering have been introduced under Technical and Vocational stream. According to
this provision, the curricula of these subjects have been prepared, and they are being
implemented. Considering the situation that the curricula of these subjects are not easily
available at present, they have been published for the wider circulation. This
curriculum, revised in 2078 B. S., is one of them.

Revising school level curricula is a continuous process and the role of teachers, parents
and scholars is vital in making it more effective in future. Therefore, the Curriculum
Development Centre always anticipates constructive suggestions from all the persons
concerned.

Curriculum Development Centre
Sanothimi, Bhaktapur
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Curriculum Structure

Class 11-12

S. |[Class 11 Credit |Annual |Class 12 Credit [Annual
1 |English 4 128 |English 4 128
2 |Nepali 3 96 Social Studies 3 96
3 |Mathematics 3 96 Mathematics 3 96
4 |Chemistry 3 96 |Chemistry 3 96
5 |Physics 3 96 |Physics 3 96
6 |Programming in Java 4 128 |Visual Programming |4 128
7 |Computer Organization |4 128 |Computer Network |4 128

& Architecture
8 |Operating System 4 128 |Contemporary 4 128

Technology

9 |Web & Mobile 4 128 |Software Engineering |4 128

Application and Project

Development

Total 32 1024 32 1024




English
Grade: 11 and 12 Subject code: Eng. 003 (Grade 11), Eng. 004 (Grade 12)
Credit hour: 4 Annual working hour: 128

1. Introduction

English is a lingua franca and is an appropriate international language for Nepal to be connected with
global community. It is not only the language of international communication but also a language of
higher education, mass media, information and communication technology (ICT), business, tourism,
science and medicine. In the context of Nepal, English is necessary for various purposes. To be specific,
our learners need English to participate in classroom interactions; to study course materials; to read things
for pleasure and general information; to gain access to the world body of knowledge; to read and enjoy a
wide range of literary texts, to participate in international meetings, seminars and conferences; to
communicate with foreigners in general; to enhance their career development, and many more. English
is taught as a compulsory subject from grade one to the bachelors level.

Ministry of Education, Science and Technology (MoEST) has approved the National Curriculum
Framework (NCF), 2076 addressing the changed socio-political condition of the country and the current
needs of the learners. This grade 11and 12 E nglish curriculum has been developed in line with the
spirit of the new NCF. The present curriculum addresses all four language skills with prime focus on
reading and writing skills. It focuses on the types of reading and writing skills that are necessary for the
students in their real life. It also includes the language functions which the students need for their further
studies and the world of work. A strong grammatical foundation is also given due consideration in this
curriculum. This curriculum is based on the principle that learners learn language when they get sufficient
opportunity to use it in appropriate contexts. Content should not be detached from the use of language.
Content and language should be integrated while teaching. Therefore, the curriculum has focused not only
on language and language functions, but also on a variety of fiction and non-fiction texts which provide a
meaningful context for language learning. For some students, secondary education serves as a basis for
preparation for the university education, whereas for some other students, it may be a preparation for
entry into the world of work. This curriculum tries to address the linguistic requirements of both types of
students.

This curriculum focuses on both the intensive reading of texts which is intended for language
development in the learners and the extensive reading of texts which is intended for processing content
and developing higher order reading and writing skills. Soft skills including critical thinking and
creativity of the students have also been given due importance. For this purpose, a wide variety of texts
have been included under various themes and topics. This curriculum includes level-wise competencies of
students, grade-wise learning outcomes, scope and sequence of contents, learning facilitation process and
evaluation process.

2. Competencies

This curriculum of Grade 11 and 12 in English language aims at developing the following competencies
in the learners:

1. Use both spoken and written English for general and academic purposes in a variety of personal,
social and academic contexts.

2. Read a wide variety of texts for information and understanding.

Read a variety of literary texts for pleasure and appreciation.

4. Read, reflect and interpret a wide range of texts.
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5. Critically analyze and evaluate ideas in a wide range of level apprapriate taxts.

6. Search, select and manage information from various textual and online sources.

7. Create a variety of writing for different purposes and audiences with appropriate content, style
and accuracy.

8. Produce a variety of creative and critical writings.

9. Appreciate diverse cultures.

10. Listen and respond in English with accuracy and fluency

11. Communicate clearly and effectively in a range of situations using verbal and non-verbal
communication strategies.

3. Grade-wise Learning Outcomes

The learning outcomes in this curriculum are distributed between grade eleven and twelve based on their
levels of difficulty. However, the same learning outcomes may be introduced in grade eleven and
consolidated in grade twelve. Therefore, these may go in a sequence and will be addressed in the resource

materials and pedagogy.

3.1 Listening
Learning outcomes
Listening Grade 11 Grade 12
constructs
1. Identify and = |dentify the speaker's attitudes and " Identify the speaker’s attitudes and

discriminate stress
and intonation
patterns.

feelings through their use of stress
and intonation.

=  Show an understanding of
differentiating tones (warnings,
advice, suggestion, etc. ).

= |dentify the effects of supra-
segmental features in a connected
speech.

feelings through their use of stress
and intonation.

= |dentify the speaker's purpose
by distinguishing tone and
intonation patterns.

= |dentify the effects of supra-
segmental features and
phonological processes in a
connected speech.

= |dentify the key words and phrases
in the given text.

= 1.5 Identify the differences
between formal and informal
English.

2. Listen to the
spoken text and
understand its gist
and retrieve
specific
information from
it.

= |dentify the gist of a listening text.

= Retrieve specific information from
spoken English.

= Compare and contrast information.

= Show an understanding of the
functions of common discourse
markers.

= |dentify the gist, main idea and
supporting details of a listening
text.

= Retrieve specific information from
spoken English, and take notes.

= Compare and contrast information.

= Distinguish between cause and
effect.

= |nterpret information and auditory
cues.




Show an understanding of the
functions of a wide range of
discourse markers.

3. Make inference
while listening

Make predictions about the
subsequent content using prior
knowledge, phonological clues and
contextual clues.

Make inference about themes and
message of the spoken text from
prior knowledge and contextual
clues.

Make predictions about the
subsequent content, actions and
events using prior knowledge,
phonological clues and contextual
clues.

Make inference about purpose,
intentions, themes and message of
the spoken text from prior
knowledge and contextual clues.

4. Listen to the
spoken text and
critically analyse
and evaluate the
information in it.

Distinguish between facts and
opinions in a spoken text.

Draw conclusions from main ideas,
specific details, prior knowledge and
contextual clues.

Identify the content and
organisation of presentations.
Form opinions about ideas
presented in listening texts.
Understand the meaning of
common idiomatic expressions.

Separate facts from opinionsin a
spoken text.

Draw conclusions from main ideas,
specific details, prior knowledge
and contextual clues.

Identify different points of view and
make judgment.

Make judgment on the relevance of
spoken message.

Evaluate the content and
organisation of presentations.

Form and interpret opinions about
ideas presented in texts.
Understand and interpret the
meaning of common and grade
appropriate idiomatic expressions.

5. Listen to the
spoken text and
take note of
important
information.

Listen to a variety of audio
materials (e.g. lectures,
conversations, personal accounts,
narratives and explanations) and
take notes of them.

Restate what has been heard.

Listen to a variety of audio
materials (e.g. lectures,
conversations, personal accounts,
narratives and explanations) and
take notes of them.

Restate what has been heard.




6. Participate .

Participate as an active listener in

Participate as an active listener in

actively and an interaction and discussion. an interaction and discussion.
?ﬁECtiV_eW inan = Ask for clarification and elaboration. Ask for clarification and
Interaction. = Respond to the speaker with elaboration.
appropriate facial expressions and Respond to the speaker with
gestures. appropriate facial expressions and
= Respect the age, gender, social gestures.
position and cultural traditions of Respect the age, gender, social
the speaker. position and cultural traditions of
the speaker.
Collaborate with others in order to
explore and discuss understanding
of spoken texts.
7. Listen to = Show an understanding of complex Show.an under.standin.g of complex
instructions, directions and instructions. directions and instructions.
directions and =  Show an understanding of common Shovy an understanding of common
announcements public announcements e.g. at an

and follow them.

public announcements e.g. at an
airport, at a stadium, etc.

airport, at a stadium, etc..

8. Gain knowledge | =
and understanding
of target culture () | =
through listening.

Identify nationality/ background of
speaker (s) of listening texts
Demonstrate an understanding of
the patterns of interactions from
various English speaking cultures.
Show an understanding of verbal
and non- verbal social conventions
thatcharacterize the English speaking
culture.

Compare and contrast the practices
of both national and international
cultures.

Demonstrate an understanding of
the patterns of interactions from
various English speaking cultures.
Analyse the verbal and non- verbal
social conventions that characterize
the English speaking cultures.

Show an understanding of verbal
and non- verbal social conventions
thatcharacterize the English speaking
culture.

Evaluate the practicesandvaluesof
both national and international
cultures.

3.2 Speaking
S.N. Speaking Learning outcomes
constructs Grade 11 Grade 12
1. 1. Participate = |nitiate, maintain and conclude | = Initiate, maintain and conclude

effectively in
interactions and
conversations.

an interaction using
appropriate expressions.

=  Take partin conversations on
subjects of common interest.

= Speak fluently, accurately and
effectively in different
situations on a wide range of
general or leisure topics.

an interaction using both verbal
and non-verbal expressions and
with confidence.

=  Take partin relatively long
conversation with multiple
speakers on subjects of common
interest.

= Speak fluently, accurately and




Understand and respond to
what has been said by the
other interlocutors in
conversation.

Ask questions for clarification
and understanding.

Respond to questions.
Present ideas, opinions,
experiences and arguments
with confidence.

Respect age, gender, social
position of the listener.
Indicate understanding and
express certainty or
uncertainty.

Make proper use of extra
linguistic features such as facial
expressions and gestures.
Use common discourse
markers.

effectively according to social
norms and cultural values in
different situations on a wide
range of general, academic,
vocational or leisure topics.
Understand and respond to what
has been said by the other
interlocutors in conversation.
Ask questions for clarification
and understanding.

Respond to questions in a
convincing way.

Respect age, gender, social
position and cultural traditions of
the listener.

Present ideas, opinions,
experiences and arguments with
confidence.

Use discourse markers to enable
others to follow what is being
said.

Respond with suggestions,
feedback and different
viewpoints.

Change the topic of an
interaction as required.

Indicate understanding and
express certainty or uncertainty.
Negotiate meaning in
communication.

Make proper use of extra
linguistic features such as facial
expressions and gestures.

Use a wide range of discourse
markers.

Participate
effectively in an
informal
discussion.

Convey message effectively
using appropriate language
functions.

Comment and put forward
point of a view clearly.

Give opinions on the topic of
discussion.

Comment on another person's
opinions or viewpoints.
Express thoughts and ideas
using verbal and non-verbal

Convey message effectively using
appropriate language functions
and idiomatic expressions.
Comment and put forward a
point of view clearly and
evaluate alternative proposals.
Give opinions by providing
relevant explanations,
arguments and comments.
Comment on and judge another
person's views and opinions with




communication strategies.
Respect others' views and
ideas.

argument.

Be aware of social etiquette and
apply in conversation.

Respect others' views and ideas.

Participate
effectively in a
formal
discussion.

Have a discussion on matters
related to his/her field.

Ask and reformulate questions
as required.

Present a point of view clearly.
Present and respond to
arguments.

Take part in informal debates
on the issues of current topics
and concerns.

Have a discussion on matters
related to his/her field.

Ask, reformulate and paraphrase
guestions as required.

Present a point of view clearly
and in a convincing way.

Present and respond to
arguments convincingly.

Take part in both formal and
informal debates on the issues of
current topics and concerns.
Make critical remarks or express
disagreement.

Give and take an

Actively participate in an

Actively participate in an

interview. interview both as a interviewer interview, including group
and as an interviewee. interview both as a interviewer
Expand the points being and as an interviewee.
discussed. Expand the points being
Check and confirm discussed in a persuasive way.
information. Check and confirm information.
Ask questions and respond to Ask questions and respond to
them properly. them properly.

Use Use telecommunications such Use telecommunications such as

telecommunicati
ons effectively.

as telephone, Skype and Viber
effectively for personal
purposes.

telephone, Skype and Viber
effectively for personal and
professional purposes.
Maintain appropriate etiquette
and ethics of
telecommunications.

Narrate a
sequence of
events or process

Narrate a sequence of events
or processes using appropriate
structures and vocabulary.

Narrate a sequence of events or
processes using appropriate
structures and vocabulary.

Use supra-
segmental
features like
stress, tone and
intonation for
expressing a
range of
meanings and

Speak fluently and accurately
with acceptable pronunciation,
stress and intonation patterns.
Produce utterances with
appropriate features of
connected speech such as
assimilation and elision.

Speak fluently and accurately
with acceptable pronunciation,
stress and intonation patterns.
Produce utterances with
appropriate features of
connected speech such as
assimilation and elision.




emotions.
8. Make effective Generate ideas and make Generate ideas and make
presentations. presentations appropriate to presentations appropriate to the
the purpose and audience. purpose, audience, time and
Choose appropriate style.
expressions and registers Choose appropriate expressions
according to the context/field. and registers according to the
Maintain appropriate posture context/field.
and eye contact. Use appropriate discourse
markers.
Maintain appropriate posture
and eye contact.
Use effective presentation skills.

9. Describe, people, Describe people, objects, Describe people, objects, events,
objects, events, events, etc. using appropriate etc. using appropriate structures
etc. structures and vocabulary. and vocabulary.

10. Seek and provide Use a range of question forms Use a range of expressions for
a wide variety of for seeking and confirming seeking, confirming, checking
information. required information. and elaborating required

Give detailed information on information.
different topics. Give detailed information on
different topics.

11. Speak with Express personal opinions to Express personal opinions to
critical analysis clarify the points expressed. clarify the points expressed and
and evaluation. Present reasons and examples persuade the interlocutors.

from different sources such as Present reasons, examples and
reviews of books, plays and the details from different sources
interviews to defend opinions such as reviews of books, plays
and judgments. and interviews to defend
opinions and judgments.

12. Understand and Express one’s own cultural Express one’s own cultural values
demonstrate values and practices effectively and practices and compare it
inter-cultural and clearly. with that of others.
understanding. Express tolerance and respect Express tolerance and respect for

for the cultural practices of the cultural practices of other
other people. people.
Note: The prescribed language functions should be included while selecting topics and tasks for
speaking.
3.3 Reading
S.N. | Reading Learning outcomes
constructs
Grade 11 Grade 12




Read the texts
intensively for
information and
understanding.

Scan the text and retrieve
specific information from it.
Skim the text and get its main
idea/theme.

Identify the topic sentence of
a paragraph.

Distinguish between cause
and effect.

Separate facts from opinions.
Compare and contrast ideas.
Find out main ideas and
supporting details.

Deduce the meanings of
unfamiliar words and phrases
in a given context.

Read the texts and identify
the order of events.

Identify explicit as well as
implicit information.

Read and interpret the
graphic organizers (e.g. Venn
diagram, time line, semantic
webs, etc.) given in the text
to facilitate understanding of
grade appropriate reading
texts.

Scan the text and retrieve specific
information from it.

Skim the text and get its main
idea/theme.

Distinguish between cause and
effect and fact and opinions.
Compare and contrast ideas.
Identify different points of view.
Find out main ideas and
supporting details.

Deduce the meanings of
unfamiliar words and phrases in a
given context.

Read the text and identify the
order of events.

Identify explicit as well as implicit
information.

Read and interpret the graphic
organizers (e.g. Venn diagram, time
line, semantic webs, etc.) given in
the text to facilitate understanding
of grade appropriate reading texts.
Follow the pattern of arguments
with the help of the clues
available in the text.

Read a variety of
literary texts for
pleasure,
appreciation and
interpretation.

Read and interpret literary
texts (e.g. short stories,
essays, poems and dramas)
from a wide variety of
authors, subjects and genres.
Read and respond to literary
works that represent a range
of social, historical and
cultural perspectives.
Interpret multiple levels of
meaning such as literal
meaning, contextual
meaning, figurative meaning
and intended meaning in
literary texts.

Analyse and evaluate fiction
and non-fiction including the
effect of diction and
figurative language.

Analyse special features of

Read and interpret literary texts
(e.g. short stories, essays, poems
and dramas) from a wide variety
of authors, subjects and genres.
Read and respond to literary
works that represent a range of
social, historical and cultural
perspectives.

Interpret multiple levels of
meaning such as literal meaning,
contextual meaning, figurative
meaning and intended meaning
in literary texts.

Analyse and evaluate fiction and
non-fiction including the effect of
diction and figurative language.
Analyse special features of
languages that distinguish literary
texts from non-literary ones.
Appreciate literary texts of




languages that distinguish
literary texts from non-
literary ones.

Appreciate literary texts of
appropriate level.

Determine the themes of
literary texts.

Describe the characters of the
literary texts.

appropriate level.

Determine the themes of literary
texts.

Describe the characters of the
literary texts.

Read the texts
and critically
analyse, interpret
and evaluate the
information.

Determine the writer's
attitude, perspectives,
purposes and intended
meaning.

Identify the particular kind of
language used in a particular
text.

Analyse and synthesize
information from different
sources by making
connections and showing
relationships with other texts,
ideas and subjects.

Form a variety of questions
at different levels about the
text.

Read, review and present a
critical response to a text.
Express opinions and make
judgments about ideas,
information, experiences and
issues presented in literary
and factual texts.

Arrive at conclusion and
comment on a given text.
Summarise the texts.

Determine the writer's attitude,
perspectives, purposes and
intended meaning.

Identify the particular kind of
language used in a particular text.
Analyse and synthesize
information from different
sources by making connections
and showing relationships with
other texts, ideas and subjects.
Form a variety of questions at
different levels about the text.
Read, review and present a
critical response to a text.
Express opinions and make
judgments about ideas,
information, experiences and
issues presented in literary and
factual texts.

Arrive at conclusion and
comment on a given text.
Summarise the texts.

Read the texts
closely and
understand the
structure and
organization of
the text.

Identify the structure and
organization of paragraphs
and longer texts by
developing an awareness of
cohesive devices.

Analyse the organisational
patterns of a text (such as
chronological, cause-effect,
problem-solution and reason-
conclusion).

Identify the structure and
organization of paragraphs and
longer texts by developing an
awareness of cohesive devices.
Analyse the organisational
patterns of a text (such as
chronological, cause-effect,
problem-solution and reason-
conclusion).

Identify cohesive devices and
their referents.




Identify cohesive devices and
their referents.

Identify the discourse
markers and their functions in
the texts.

Identify the discourse markers
and their functions in the texts.
Compare the structure of
different types of text
organization.

Read the texts
and predict the
content and make
inference.

Read the title and predict the
content of the text.

Make predictions about the
content of a text while
reading based on contextual
clues, text features,
background knowledge,
patterns of relationship of
ideas, etc.

Make predictions about
upcoming events in the
narrative texts.

Make inferences from
contextual information,
writer's viewpoints, implied
information, etc.

Use knowledge of the world
or background knowledge
while reading.

Read the title and predict the
content of the text.

Make predictions about the
content of a text while reading
based on contextual clues, text
features, background knowledge,
patterns of relationship of ideas,
etc.

Make predictions about
upcoming events in the narrative
texts.

Make inferences from contextual
information, writer's viewpoints,
implied information, etc.

Use knowledge of the world or
background knowledge while
reading.

Read the texts
and take notes.

Make notes by reading
various resources.

Read a text and make notes
covering the key points.

Make notes by reading various
resources.

Read a text and make notes
covering the key points.
Organise the notes and write on
what has been read.

Read and
interpret the para-
orthographic
texts.

Interpret and integrate
information presented in
diagrammatic forms (charts,
graphs, tables, maps etc.)
Paraphrase information or
ideas of the texts.

Interpret and integrate
information presented in
diagrammatic forms (charts,
graphs, tables, maps etc.)
Paraphrase information or ideas
of the texts.

Read texts and
deduce the
meaning of
unfamiliar lexical
items from the
context.

Deduce the meaning of
unfamiliar lexical items on the
basis of contextual, syntactic
and semantic clues.

Deduce the meaning of
unfamiliar lexical items on the
basis of contextual, syntactic and
semantic clues.

Use an authentic

Use an authentic English
dictionary, thesaurus,

Use an authentic English
dictionary, thesaurus,
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English encyclopedia, and academic encyclopedia, and academic
dictionary, reference materials. reference materials.
thesaurus,
encyclopedia,
and academic
reference
material.
10. Read and identify Readland identify the Read and identifY the practices
the practices and praFtlces and values of and values of national and target
values of national national and.target cultures. cultures. .
and target Read avariety of texts from Read a variety of texts from both
cultures. both national and national and international
international cultures for cultures for information and
information and understanding.
understanding. Read and compare social,
Read and compare social, democratic, political and economic
democratic, political and issues in both national and
economic issues in both international cultures.
national and international Read expository texts on issues
cultures. affecting social, political,
Read expository texts on economic and cultural aspects in
issues affecting social, a given society.
political, economic and
cultural aspects in a given
society.
3.4 Writing
S.N. Writing Learning outcomes
constructs
Grade 11 Grade 12
1. Compose well- Compose well-formed Compose W(.ell-forr'ned
formed paragraphs including the paragraF)hs mdlfdmg the
paragraphs. appropriate topic sentence, appropr'late top|'c sentence,
supporting details and a support!ng details and
concluding sentence. concluding sentence.
2. Write different Write different types of Write different types of formal

kinds of letters
and emails with
appropriate
format and
layout.

personal letters such as
letters to friends, and
relatives.

Write emails.

Create blogs for expression.

letters such as letters to the
editors, complain letters, job
application letter, and business
letters.

Write emails.

Prepare curriculum vitae (CV)
with appropriate format and
layout.
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Create blogs for expression.

Write well organised descriptive,

3. Write well Write well organised . .
Organised essays descriptive, narrative, narrat.lve, argumentatlve and
on the given argumentative and expository exppsﬁory essayson th? given
topics and the essays on the given topics topics and the topics of interest.
topics of own and the topics of interest. Edit the written products.
interest. Edit the written products.

A Write news Write articles on current W.rlte articles on current issues
articles on current issues using appropriate using appropriate forms and
ISSUES. forms and styles. styles.

5. Write formal Write study reports based on Write study reports based on
reports in an project works or mini- F)I‘OJect works'or mini-researches
appropriate style researches in an appropriate in an appropriate form and
and format. form and format. format.

6. Narrate a Narrate an event in a AU n L
sequence of chronological order. chronological order. .
events and Narrate a personal Narrate a personal experience
personal experience appropriately. ap[:')roprlately. '
experiences. Write stories. Write biographies of famous

national and international
people.
Write a travelogue/memoire.

7. Describe a person Describe a person or event Descrlbg a person or event using
or event using appropriate structures approprlajce structures and
appropriately. and vocabularies. vocabularies.

8. Summarise a text. Summarise a text into a short Summarise a text into a short
form condensing the form condensing the information.
information.

9. Write a character Write a character sketch of Write a character sketch of the

sketch. the characters in a text characters in a text with sufficient
arguments.

10. Write a book/film Write a critical review of a Write a critical review of a
review. bOOk/fI'm bOOk/fI'm.

11. Transfer Transfer information from Transfer information from tables,
information from tables, graphs and charts to g'raphs and charts to prose and
tables, graphs and prose and vice versa. vice versa.
charts to prose Describe and interpret tables, Describe and interpret tables,
and vice versa. charts and graphs clearly. charts and graphs clearly.

12. Prepare Prepare communiqué in a Prepare a press release of an

communiqué and

simple and clear form.

organisation.

12




press release.

Write a variety of text types using

13. Use the = Write a variety of text types ) )
mechanics of using spelling, punctuation, Spe!"”_g' punctuation,
writing properly. capitalisation, contractions, capltall.sa’Flon, contractions,

abbreviations, acronyms abbreviations, acronyms,
numbers and numerals numbers and numerals properly.
properly.

14. Use various = Use writing strategies such as Usg wrltlng' strateglfes suc'h as
strategies for brainstorming, making mind bralnstormln.g, making mind
generating and maps and spider grams for maps aer s_mder grams for
organising ideas generating ideas. generating ideas.
for writing. = Gather required information Ga.tf.ler reqU|red_|nform.at|on for

for writing from various writing from various printed and
printed and online sources. onllng sour<':es. .

= Draft interview questions to Draft interview questions to
collect information. collect |nforma.t|on. .

= Take notes while reading or Take notes while reading or
interviewing and use the interviewing and use the notes
notes for writing. for writing. o

= Use a range of organisational Use a range of organisational
strategies such as clustering, strate.gles such as clysterlng,
webbing, and mapping to webbing, and mapping to present
present information. |nfqrmatlon.

»  Critically analyse the sample Critically analyse the sample
writings to find out their writings to f'cr;d olut their
structure and styles. structure and styles.

15. Apply process = Apply the stages of process Apply the s.tages of F)rocess )
approach to approach (i.e. planning, appranh (i-e. plar?nlng, mfakmg
writing for making an outline, preparing an outline, preparing the first
producing a the first draft and revising, draft and revising, editing and
variety of editing and producing the producing the final draft) to
creative writings. final draft) for creating a create a variety of creative

variety of creative writings writings such as essays, personal
such as essays, personal experiences and articles.
experiences and articles.

16 Use an authentic | ®  Use an authentic English Use an authentic English

' English dictionary, thesaurus, dictionary, thesaurus,

dictionary, encyclopedia, and academic encyclopedia, and academic
thesaurus, reference materials for reference materials for drafting,
encyclopedia, drafting, revising and editing revising and editing their writing.
and academic their writing. Develop personal dictionary.
reference ] Develop personal dictionary.
material.

Note:
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Self-exploration and self-expression/creative writing should be dealt with as an inherent part while
interacting with texts.

4. Scope and Sequence

4.1 Reading

The content of reading section is divided into two parts: Part | and Part Il. Part | includes a wide variety
of contemporary issue-based thematic texts intended for the practice of (a) intensive reading (b)
grammar (c) vocabulary (d) listening and speaking (e) writing. Part Il is built on the successful exposition
of Part I. Part Il includes literary genre-based selected texts of different types for reading for pleasure,
for both intensive and extensive purposes so as to enable the learners to discern different aspects of
literary texts and practise creative writings, which involves expression of imagination.

Part | (Outlines for the selection of texts)

There will be a wide variety of texts on different issues- both local and global of mainly contemporary
concerns, which include gender issues, diaspora, science and technology, depletion of natural resources,
etc. There will be maximum 21 reading texts of moderate length not exceeding 2000 words and technical
terms at each grade. The texts should be taken from various thematic areas that have been proposed
below. Around each selected text, specially tailored exercises will be developed for supporting the
learners' engagement with the texts.

S. No. Thematic areas Possible topics
1. Education and humanity | ethics, human values, moral values, education,
spirituality, animal rights, patriotism, responsibility of
citizens
2. Health, sports and yoga, travelogue, illness, disease, diet, nutrition,
adventure epidemics, hygiene, mental health, physical exercise,

traditional and alternative medicine, meditation

3. Media and society change in communication and pace of life, advertising,
bias in media, the Internet, radio and television,
telephone, press

4, History and culture identity, language, ethnicity, ethnic groups in Nepal, folk
literature, folk songs, folk culture/children’s literature
diaspora, ethics, cultural diversity, beliefs, values and
norms, etiquette, historical events, national customs

5. Ecology and global warming, deforestation, diversity, sustainable
development development, population, agronomy, forestry, wildlife,
weather, ecosystem, food and water, the effect of man on
nature, the environment, natural disaster

6. Science and technology | ethics and science, impact of ICT on society,
entertainment, renewable energy

7. Globalisation and international economy, migration, poverty and famine,
economy global citizenship
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8. Humour and satire humour, satire

9. Democracy and human | democracy, human rights, gender, law and justice, legal
rights awareness, children's rights, women's rights, rights of

senior citizens, non-violence, charity

10. Home life, family and celebrations and social events, friendship, work, family,
social relationships social acceptance, sex education

11. Arts, music and creation | painting, arts, music, creation

12. Fantasy fantasy, imagination

13. Career and jobs,  career,  entrepreneurship,  problems  of
entrepreneurship unemployment

14. Power and politics power, politics, struggle, conflict

15. War and peace war, peace

16. Critical thinking critical thinking, divergent thinking, logical thinking

Possible text types for part |

A wide variety of texts will be covered for reading purposes. Reading texts for part I will cover the
following types:

=  interviews

= book/film reviews

= news reports and articles
= literary writings

= reports
= academic publications
= letters
= essays

= news articles
=  biographies/auto-biographies
=  product guides

=  poems

=  blogs

=  brochures
=  emails

= travelogues/memoire
Part 11 (Outline for the selection of reading texts)

As mentioned before, this part will consist of different types of creative works that involve the expression
of imagination and art so that the students can perceive how language functions differently. These are
higher functions. This section will expose the students to a different world of imagination and art. This
will encourage them to read more, think more and express with individual artistry. There lies infinite
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possibility of growing independently. In this part, there will be maximum 20 reading texts of moderate
length at each grade.

The genres that will be included in this part along with the number of texts of each genre is given below:

S.N. | Genres Number of texts to be
included

1. Short stories 7

2. Poems 5

3. Essays 5

4. One act plays 3

Total 20

Based on the above genres, different types of reading and writing tasks should be developed so that the
students can think more independently, work creatively and develop a good foundation for the university
level education.

The tasks incorporated in this part will focus on:

=  glossary
= literary devices used in the texts

= comprehension questions (short and long: literature-based reading, reading between the lines,
appreciation of texts, interpretation of texts)

= writing a summary

= describing the character

=  comparing and contrasting
= critical and creative writing

4.2 Writing

Grade 11 Grade 12

1. Paragraphs 1. Paragraphs . '

2. Personal letters (letters to friends and 2. Formal letters (letters to the editors, job
relatives) emails, blogs application, business letters)

3. Essays (descriptive, narrative, argumentative 3. Curriculum V|.tae' ) )
and expository) 4. Essays (descriptive, narrative, argumentative

4. News articles and expository)

5. Formal reports based on project works or 5. News articles ]
mini-research 6. Formal reports based on project works or

6. Narratives (personal experiences, stories, m'“"“?sea“h ) )
events, travelogues, memoire) 7. Narratives (personal experiences, stories,

7. Descriptions (persons, events) events, t.ravelogues, memoire)

8. Summaries 8. Descriptions (persons, events)

9. Character sketch 9. Summaries

10. Book/film review

10. Character sketch
11. Book/film review
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11. Transferring information from para- 12. Transferring information from para-
orthographic texts orthographic texts

12. Communique 13. Pressrelease

13. Mechanics of writing 14. Mechanics of writing

14. Writing strategies 15. Writing strategies

15. Process approach to writing 16. Process approach to writing

4.3 Listening and speaking

As far as possible listening and speaking skills will be practised not in isolation but in the context of
reading texts in an integrated way. Listening texts will cover the following types in both grades:

= Lectures

=  Talks

=  Presentations

= Conversations

=  Personal accounts (e.g. oral anecdotes, past experiences, etc.)

= |nterviews

=  Short discussions

= Narratives (e.g. radio dramas)

=  Procedures (e.g. instructions and directions)

=  Factual accounts (news reports, eye witness accounts)

= Explanations (e.g. how an engine works)

=  Expositions (debates, speech, advertisements)

=  Public announcements

=  Weather forecast

Speaking skill will be linked with the prescribed language functions. The prescribed language functions
will be included in the tasks and topics for speaking. Speaking tasks and topics should be linked directly
to the reading texts. Speaking tasks will cover the following main areas in both grades:

= conversations/interactions

= formal and informal discussions

= interviews

= telecommunications

=  narrating

= making presentations

= describing

4.4. Language functions

The language functions prescribed in this curriculum should be the basis developing tasks for listening
and speaking, and the grammar should be linked to the language functions.

Grade 11 Grade 12
1. Expressing good wishes 1. Express?ng feelin.gs, emotions and attitudes
1. Giving directions and instructions 2. Express!ng 'cerFalnty
2. Expressing agreement/disagreement 3. Exprgssmg |nd|fference
3. Expressing decisions, intentions and 4. Makl'ng comparisons an'cl contrasts
5. Arguing/defending a point
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12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

plans

Expressing obligation

Requesting and offering

Suggesting and advising

Describing objects, people and places
Asking about opinions/giving opinions
Describing experiences

. Describing hopes, wants and wishes
. Expressing certainty, probability,

doubt

Interrupting

Generalizing and qualifying
Expressing reactions, e.g. indifference
Talking about regular actions and
activities
Encouraging/discouraging
Persuading

Comparing past and present
Narrating past events, actions and
experiences

Expressing complements
Reporting

Responding to counter arguments
Expressing disappointment
Clarifying

Describing processes

. Predicting

. Expressing degrees of certainty

. Expressing necessity

. Speculating

. Giving reasons

. Denying

. Complaining/criticizing

. Reminding

. Summarizing

. Narrating past events, actions and

experiences

. Reporting
. Announcing

4.5. Grammar

The grammar part of the curriculum will include the following topics:

TS T o0 Tow

The grammar should not be taught separately. It should be dealt with in the texts as far as possible.

4.6.5

a.

Adjectives and adverbs

Concord/subject verb agreement
Prepositions
Modal auxiliaries

Tense and aspects

Infinitives and gerunds
Conjunctions,
Relative clause

Voice

Reported speech

ounds, vocabulary and dictionary use

Sound system of English
- Consonants

-Vowels

b. Vocabulary study-word formation

- Stem/root - Suffixes
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c.
d.

- Prefixes - Derivation

- Inflexion - Synonyms/antonyms

- Parts of speech - Idioms and phrases
- Nouns-number - Verb conjugation

- Spelling - Punctuation

Dictionary use (focus on the use of electronic dictionary)
Idioms and phrasal verbs

The Curriculum has two broad sections : Language Development and literature. The allocation of
working hours for language development and literature will be 73 and 55 respectively.

Note: Activities focusing on the specific features of vocabulary e.g. prefixes, suffixes, changing word
class, synonyms, antonyms, giving single words, concussing words, etc. should be designed based on the
reading texts.

5 Learning Facilitation Process

5.1 Principles of Language Pedagogy

The current grade Xl and XIl curriculum is based on the following pedagogic principles :

Content and language integrated learning: Language learning becomes effective when the
learners develop an awareness of some specific content knowledge. Meaningful content relating
to the real world helps learners comprehend not only the content itself but also the accompanying
language. Integrating content and language is a clear departure from the mere communication
towards a meaningful cognition through the language being learnt.

Real world link: The principle of real world link is about exposing learners to the realities of the
world through meaningful information and knowledge. Simulated and real tasks allow learners to
envisage how the English language will be used in their real life.

Diversity as a resource: In diverse classrooms, with learners from multilingual and multi-cultural
backgrounds, exploiting diversity as a resource helps not only in the teaching learning process but
also in creating social cohesion. The content from diverse contexts establishes the pluralistic
concept first in the classrooms and later in the real world.

Learning through Information and Communication Technology (ICT): With the advent of the ICT,
language learning has been more accessible to the learners. The mobile and media technologies
allow learners to access learning materials from anywhere and anytime. The use of ICT tools in the
classroom pedagogy gives learners more autonomy in different ways.

Learner engagement: Language learning becomes enriching as well as fulfilling when learners are
fully engaged. Their engagement in the pedagogical process should be ensured with their
involvement in the meaningful tasks, projects and out of class activities. Engaged learners are not
only successful in developing their language but also become a resource for the class.

5.2 Learning Activities

Based on the above-mentioned pedagogical principles, the following activities have been suggested in
order to achieve the competencies of this curriculum:

Reading and presentation
Writing projects
Dramatization, role-play and simulation
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Inquiry-based writing

Reading for comprehension

Reading for critical assessment/analysis
Discussion sessions

Think - Pair- Share

RDWS (Read, Discuss, Write and Say/Share)
Teacher-guided self-study

Journal writing

Library visits

Listening to lyrical poems and songs
Reciting lyrical poems and songs

Watching movies (animated/unanimated, comic) and dramas
Brainstorming and mind mapping

Quick write/flash writing

Book/film reviews

Paraphrasing

5.3 Instructional Materials for Learning Facilitation

Each student must have a textbook. Each teacher should have a teacher’s guide and a set of teacher
support materials for the appropriate grade, including digital and electronic materials as far as practicable.
Teachers should make an extensive and proper use of the board. To make learning easy, effective and
interesting, a variety of materials should be used including the following:

Charts

Comparison tables

Role cards

Newspapers

Bulletins, brochures

Pictures/drawings

Audio-visual materials

Writing samples (e.g. essay, book/film review, mind mapping, brainstorming, etc.)
Worksheets

Flash cards

Formats (of book review/film review/project work, etc.)

Dictionaries, computers, audio players and mobile phones

Multi-media

Online resources

Readers

Additional references

Sample interpretation/sample summaries/character sketches/poems, etc.

6. Student Assessment

The letter grading system will be used for assessing the students' performance. In order to assess the
student's learning achievement as expected by this curriculum, formative as well as summative and
internal as well as external assessment will be done.
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In order to ensure the learning of the students, informal assessment will be conducted regularly and timely
feedback will be provided to the students for improvement. The goal of formative assessment is to help
the learners to learn more rather than to check what they have learnt and what they have not. Formative
assessment should focus on those areas which pose problems in learning. This can also take the form of
remedial teaching. Formative assessment should focus on the development of all the language skills and
aspects in the learners. Various classroom activities and techniques should be used to help the learners to
learn more. The following techniques/activities can be used as tools for formative assessment:

e  Observation of students' * Portfolio * Games
linguistic behaviour * Tests (class, weekly, e Debates
e Anecdotal record monthly, trimister) e  Story telling/retelling
e Rating scale e Project works e  Poetry recitation
e Check lists e Creative works e Dramatization/simulation
e Work sample/written e Self-initiation in learning | e  Role play
samples ¢ Class work e Group discussion
e Interviews e Journal writing
e Home assignments

As a part of summative assessment, tests for assessing four skills of language, viz. listening, speaking,
reading and writing will be conducted terminally. Listening and speaking tests will be conducted on
practical basis. There will be both internal as well as external evaluation as part of summative or final
assessment.

6.1 Internal Evaluation: The international evaluation convers 25 marks. The allocation of marks is as

follows:
S.N. Areas Marks
1. Participation 3
2 Listening test 6
3 Speaking test 10
4 Score from terminal exams 6
Total marks 25

6.2 External evaluation: The external evaluation carries 75 marks. The allocation of marks for each
language skill and aspect is given below:

S.N. Language skills and aspects Marks
1. Reading 35
2. Writing 25
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3. Grammar 10

4, Vocabulary 5

Total marks 75

6.3 Alternative Evaluation

For the students with disabilities, alternative assessment tools will be used. They are suggested in the
test specification grid.

6.4 Elaboration of Internal Assessment

S.N. | Areas Marks | Guidelines for evaluation

1. Participation 3

This covers students’ attendance, participation in
classroom activities and their performance on classwork,
homework and project works assigned to them. The
teacher needs to maintain the record of students. The
same record is to be consulted to award the marks for this
aspect.

2 | Listening test 6 1. Listening comprehension
Types of sound files:

(The sound files may contain: lectures, talks,
presentations, poetry, interviews, conversations, short
discussions, advertisements, personal accounts (oral
anecdotes, past experiences) narratives (e.g. radio
dramas), instructions and directions, factual accounts
(e.g. eye news reports, eye witness accounts)
explanations, public announcements operating
instructions, weather forecast)

There will be two listening tasks on two different
sound files. Each task should consist of three questions.

Note: The sound files should be authentic and clearly
articulated with normal speed of delivery. Each sound
file should be of 3 minute maximum in length.

Listening constructs to be focused:

a. Specific information

b. Gist

c. Main information and supporting details
d. Specific information and important details

Number of sound files: Two sound files each carrying 3
marks will be used.
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Length of the sound file: Maximum three minutes
Types of test items

1. Multiple choice 4. Short answer questions
2. Fill in the blanks
3. Matching

Alternative test methods for students with speech and
hearing difficulties

For the students with speech and hearing difficulties,
any one of the following types of questions can be
asked:

1. Paragraph writing on a given topic

2. Writing a letter

3. Writing a description of the given picture
Time: 20 minutes.

Speaking

10

The speaking test will be administered practically. The
test starts with greeting and introducing to make the
students feel comfortable. This will not carry any
marks. The speaking test consists of the following
sections:

1. Introduction and interview (3 marks)

The students will be asked at least any three questions on
their personal affairs and immediate situation. (How are
you preparing for the exam? What will you study after

grade 12? What’s your aim in life? Do you like English?
Why?/Why not?

2. Describing pictures (4 marks)

The students are given a picture or a set of pictures. They
are expected to describe the picture in at least 8
sentences.

3. Speaking on a given topic (3marks)

The students will be given a topic like; my school, my
hobby, my family. They will get one-minute time to
think over the topic and then they will speak on the
topic. This will also be done individually.

Time: 10 to 15 minutes for per student

Alternative test methods for students with visual
difficulties

For the students with visual difficulties, ask them to
narrate a sequence of events instead of the task 2
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‘describing pictures’ above.

Score from 6 3 marks from each terminal exams
terminal exams
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Technical and Vocational Stream

Secondary Education Curriculum

Mathematics

Grades: 11 and 12 Credit hrs.: 3 Working hrs.: 96

1. Introduction

Mathematics is an essential in the field of engineering, medicine, natural sciences, finance and
other social sciences. The branch of mathematics concerned with application of mathematical
knowledge to other fields and inspires new mathematical discoveries. School mathematics is
necessary as the backbone for higher study in different disciplines.

This course of Mathematicsis designed for grade 11 and 12 students of engineering as a subject
as per the curriculum structure prescribed by the National Curriculum Framework, 2076 of
TEVT stream. The content areas of this curriculum are Algebra, Trigonometry, Analytic
Geometry, Vectors, Statistics and Probability, and Calculus.

This course will be delivered using both the conceptual and theoretical inputs through
demonstration and presentation, discussion, and group works as well as practical and project
works in the real world context.

2. Level-wise Competencies
On completion of this course, students will have the following competencies:

1. Use basic properties of elementary functions and their inverse including linear, quadratic,
reciprocal, polynomial, rational, absolute value, exponential, logarithm, sine, cosine and
tangent functions.

2. Use principles of elementary logic to find the validity of statement and also acquire
knowledge of matrix, sequence and series, and combinatory.

3. Make connections and present the relationships between abstract algebraic structures with
familiar number systems such as the integers, real numbers and complex numbers.

4, Identify and derive equations for lines, circles, parabolas, ellipses, and hyperbolas, and
identify the plane and its properties in space.

5. Apply knowledge of statistics and probability in daily life.
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6. Use vectors in daily life.

7. Solve the problems related to limit, continuity and derivative and determine the extreme
values of function in daily life.

8. Explain anti-derivatives as an inverse process of derivative and use them in various

situations.

3. Grade-wise Learning Outcomes

On completion of the course, the students will be able to:

S. | Content Learning Outcomes
N. | Domain/area Grade 11 Grade 12
1. | Algebra 1.1 acquaint with logical 1.1 Solve the problems related to

connectives andconstruct truth
tables.

1.2 prove set identities.

1.3 define interval and absolute
value of real numbers.

1.4 Define function, domain and
range of a function, inverse
function.

1.5 Find inverse function of given
invertible function.

1.6 Define sequence and series.

1.7 Classify sequences and series
(arithmetic, geometric,
harmonic).

1.8 Solve the problems related to
arithmetic, geometric and

harmonic sequences and series.

1.9 Establish relation among A.M,
G. M and H.M.

1.10 Find the sum of infinite
geometric series.

permutation and
combinations.

1.2 State and prove binomial
theorems for positive integral
index.

1.3 State binomial theorem for
any integer (without proof).

1.4 Find the general term and
binomial coefficient.

1.5 Define Euler's number.

1.6 Expand e*and log(1+x) using
binomial theorem.

1.7 State and prove De Moivre's
theorem.

1.8 find the sum of finite natural
numbers, sum of squares of
first n-natural numbers, sum
of cubes of first n-natural
numbers.

1.9 Define and apply
mathematical induction.
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1.11 Obtain transpose of matrix
and verify its properties.

1.12 Calculate minors, cofactors,
adjoint,determinant and inverse
of a square matrix.

1.13 Define a complex number.

1.14 Solve the problems related
to algebra of complex numbers.

1.15 Find conjugate and absolute
value (modulus) of a complex
numbers and verify their
properties.

1.16 express complex number in
polar form.

1.10 Find square root of a
complex number.

1.11 Express complex number
in polar form.

1.12  Find the roots of a complex
number by De Moivre's
theorem.

1.13 Solve the problems using
properties of cube roots of
unity.

1.14 Define polynomial function
and polynomial equation.

1.15 Find roots of a quadratic
equation.

1.16 Establish the relation
between roots and coefficient
of quadratic equation.

1.17 Form a quadratic equation
with given roots.

Trigonometry

2.1 Define inverse circular
functions establish the relations
on inverse circular functions.

2.2 Find the general solution of
trigonometric equations

2.1 Solve the problems using
properties of a triangle (sine
law, cosine law, tangent law,
projection laws, and half
angle laws).

2.2 Solve the triangle(simple
cases)

Analytic
geometry

3.1 find the length of perpendicular
from a given point to a given
line

3.2 find the equation of bisectors of
the angles between two straight
lines

3.3 Write the condition of general
equation of second degree in x

3.1 Find equation of circle

3.2 Define tangent and normal of
circle and find condition of
tangencyof a line at a point to
the circle

3.3 State the standard equations
of parabola, Ellipse and
hyperbola
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and y to represent a pair of
straight lines.
3.4 Define homogenous second-
degree equation in x and y.
3.5 Find bisectors of the angles
between pair of lines.

3.4 Define Coordinate axes and
coordinate planes in three
dimensions andcoordinates of
a point.

3.5 Find distance between two
points and section formula.

3.6 Find direction ratios and
direction cosines of a line.

Vectors

4.1 Define vector.

4.2 Find scalar product of two
vectors.

4.3 Find angle between two
vectors.

4.4 Interpret scalar product of
vectors geometrically.

4.5 Apply properties of scalar
product of vectors in
trigonometry and geometry.

4.1 Define vector product of two
vectors, interpretation vector
product geometrically.

4.2 Solve the problems using
properties of vector product.

4.3 Apply vector product in
geometry and trigonometry.

Statistics and
Probability

5.1 Define measure of dispersion

5.2Define and calculate range,
mean deviation and quartile
deviations and their
coefficients.

5.3 Define random experiment,
sample space, event, equally
likely cases, mutually exclusive
events, exhaustive cases,
favorable cases, independent
and dependent events.

5.4 Find the probability using two
basic laws of probability.
addition theorem of
probability and Multiplication
theorem of probability(

5.1 Define and calculate standard
deviation, variance and
coefficient of variation.

5.2 Define and calculate skewness.

5.3 Define dependent events and
conditional probability
(without proof)

5.4 Define binomial distribution,

5.5 Calculate mean and standard
deviation of Binomial
distribution

5.6 Define conditional probability.

5.7 State Bayes theorem and use it
in solving problems.
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independent case only)

Calculus

6.1 Define limits of a function.

6.2 State rules of finding limits

6.3 Apply algebraic properties of
limits.

6.4 State basic theorems on limits
of algebraic, trigonometric,
exponential and logarithmic
functions,

6.5 Define and test continuity of a
function.

6.5 Define and classify
discontinuity.

6.6 Define derivative

6.7 Interpret derivatives
geometrically.

6.8 Find the derivatives,
derivative of a function by
first principle (algebraic,
trigonometric exponential and
logarithmic functions).

6.9 Find the derivatives by using
rules of differentiation (sum,
difference, constant multiple,
chain rule, product rule,
quotient rule, power and
general power rules).

6.10 Find the derivatives of
parametric and implicit
functions.

6.11 Calculate higher order
derivatives.

6.12 Find extreme values of a
function.

6.1 Find the derivatives of inverse
trigonometric, exponential
and logarithmic functions by
definition.

6.2 Define
increasing/decreasing
functions,

6.3 Find tangents and normal,

6.4 Find extreme values of a
function

6.5 Perform standard integrals,
integrals reducible to
standard forms, integrals of
rational function.

6.6 Define differential equation
and its order,degree,
differential equations of first
order and first degree,

6.7 Solve the differential
equations with separable
variables, homogenous,
linear and exact differential
equations.
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of differentiation.

basic integrals.

curve,

curves.

6.13 Define integration as reverse
6.14 Evaluate the integral using
6.15 Integrate by substitution and
integration by parts method.
6.16 Use definite integral to find

the area under the given

6.17 Find the area between two

4. Scope and Sequence of Contents
S.N. |Content area Grade 11 Grade 12
W. Hrs. W. Hrs.
Contents
(Th.+Pr.) (Th.+Pr.)
1 |Algebra 1.1 Logic and Set: 24 1.1 Permutation 24

Statements, logical
connectives, truth tables,
theorems based on set
operations.

1.2 Real numbers:
Geometric representation
of real numbers, interval,
absolute value.

1.3 Function

= Domain and range of a
function, injective,
surjective, bijective
function, types of
Function (algebraic,
trigonometric,
exponential, logarithmic),

and combination:

= Basic principle of
counting,

= Permutation

= Combination of
things all different,

= Properties of
combination

1.2 Binomial
Theorem:

= Binomial theorem
for a positive integral
index, general term.

= Binomial coefficient,
= Euler's number.

= Expansion of e*and
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inverse function

1.4 Sequence and series:
= Arithmetic, geometric,
harmonic sequences and
series and their properties
= AM, G.M, HM and
their relations,

= Sum of infinite
geometric series.

1.5 Matrices and
determinants:

= Matrix and its
properties,transpose of a
matrix, minors and
cofactors, adjoint matrix
= Determinant of a
square matrix,

= |nverse matrix,

= Properties of
determinants (without
proof)

1.6 Complex number:

= Definition, imaginary
unit, algebra of complex
numbers, geometric
representation, absolute
(Modulus)value and
conjugate of a complex
numbers and their
properties

= Polar form of complex
numbers.

log(1+x) (without
proof)

1.3 Sequence and
series:

= Sum of first n natural
numbers

= Sum of squares of
first n numbers

= Sums of cubes of
first n natural numbers
1.4  Mathematical
Induction

= Principle of
mathematical induction
and some application
1.5 Complex
Numbers :

= D¢’
Moivre’sTheorem and
its application in
finding the roots of
unity and its properties.
1.6 Quadratic
Equation

= Solution of
quadratic Equation

= Nature or roots of
quadratic Equation.

Trigonometr
y

2.1 Inverse circular
functions

12

2.1 Properties of a
triangle

12
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2.2 Trigonometric
equations and general
values

Sine law, Cosine law,
Tangent law, Projection
laws, Half angle laws.
2.2 Solution of
triangle(simple cases)

Analytic 3.1 Straight line 12 3.1 Conic section: 12
Geometry = Length of Circle:
perpendicular from a = Equation of circle,
given point to a given tangent and normal to a
line, Bisectors of the circle, condition of
angles between two tangency of a line at a
straight lines. point to the circle
3.2 Pair of straight = Standard equations
lines: of parabola, Ellipse and
= General equation of hyperbola.
second degree in x and y, 3.2 Coordinates in
= Condition for space:
representing a pair of = Coordinate axes and
lines. coordinate planes in
= Homogenous second- three dimensions.
degree equation in x and Coordinates of a point.
y. = Distance between
= Angle between pair of two points and section
lines. formula.
= Bisectors of the angles = Direction cosines
between pair of lines. and direction ratios of a
line joining two points.
Vectors 4.1 Product of 8 4.1 Product of 8

vectors:

= Scalar product of two
vectors, angle between
two vectors,

= Geometric
interpretation of scalar

Vectors:

= Vector product of
two vectors,
geometrical
interpretation of vector
product, properties of
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product, vector product,
= Properties of scalar = Application of vector
product, and scalar product
Statisticsand |5.1  Measure of 12 5.1 Measure of 12
Probability  |Dispersion: Dispersion:
= Range = Standard deviation,
= Quartile deviation, variance, coefficient of
coefficient of QD variation,
= Mean deviation = Skewess (Karl
5.2 Probability Pearson, Bowley)
= Random experiment, 5.3 Probability:
Sample space and events = Dependent cases,
= Definitionof conditional probability
probability: Empirical (without proof),
and mathematical binomial distribution,
definition of probability mean and standard
= Addition and deviation of binomial
multiplication laws of distribution (without
probability(independent proof).
case only) = Conditional
Probability with Bayes
theorem (statement
only)
Calculus 6.1 Limit and 28 6.1 Derivatives: 28
continuity: = Derivative of inverse

= | imit of a function.

= Rules of finding limits
= Algebraic properties of

limits (without proof),
= Basic theorems on
limits,

= Algebraic,
trigonometric,
exponential and

trigonometric,
exponential and
logarithmic function by
definition,
differentiating
hyperbolic function

6.2 Applications of
derivatives:Increasing/
decreasing functions,
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logarithmic functions, tangents and normal,

= Continuity of a maxima and minima
function, 6.3 Anti-

= Types of discontinuity, derivatives:

graphs of discontinuous = Anti-derivatives,
function. standard integrals,

6.2 Derivatives: integrals reducible to

= Derijvative of a standard forms,
function as rate of change integrals of rational

= Derivatives of function.

algebraic, trigonometric, 6.4 Differential
exponential and equations:

logarithmic functions by = Differential equation
definition (simple forms), and its order, degree

= Rules of = Differential
differentiation. equations of first order
= Second order and first

derivative degree,differential

6.3  Anti-derivatives: equations with

= Anti-derivative. separable variables,
integration using basic homogenous, linear and
integrals, integration by exact differential
substitution and by parts, equations.

= the definite integral

and its use to findan area

under the given curve,

= Area between two

curves.
Total 96 96

*School must allocate separate classes for practical and project activities for students.
5. Sample project works/practical work for grade 11
Sample project works/mathematical activities for grade 11

1. Prepare the model of types of function by using rubber band and nail in wooden panel.
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10.

11.
12.

Write two simple statements related to mathematics and write four compound statements
by using them.

Prepare a model to illustrate the values of sine function and cosine function for different

angles which are multiples of g andr.

Draw the graph of sin"tx, using the graph of sin x and demonstrate the concept of mirror
reflection (about the line y = X).

Prepare the model of straight lines in slope intercept, double intercept and normal form.

Verify that the equation of a line passing through the point of intersection of two lines aix
+ b1y = 0 and azx + by = 0 is of the form (aix + byy) + K(axx + bay) = 0.

Prepare a model and verify that the diagonals of rhombus bisect each other at right angles
by using vector method.

Geometrically interpret the scalar product of two vectors.

Collect the scores of grade 10 students in mathematics and English from your school.
Make separate frequency distribution with class size 10.

Which subject has more uniform/consistent result? find it by using quartile deviation.
Make the group report and present.

Roll two dices simultaneously 20 times and list all outcomes. Write the events that the
sum of numbers on the top of both dice is a) even b) odd in all above list. Examine either
they are mutually exclusive or not. Also find the probabilities of both events.

Verify the geometrical significanceof derivative.

Find the area of circular region around your school using integration.

Sample project works/mathematical activities for grade 12

1.

Represent the binomial theorem of power 1, 2, and 3 separately by using concrete
materials and generalize it with n dimension relating with Pascal's triangle.

Prepare a model to explore the principal value of the function sin~*x using a unit circle
and present in the classroom.

Verify the sine law by taking particular triangle in four quadrants.
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10.

11.

12.

13.

6.

Take a circular object. Find its centre, radius and end points of a diameter using graph
paper. Find the equation of that circle.

Prepare a concrete material to show parabola by using thread and nail in wooden panel.
Construct an ellipse using a rectangle.

Fix a point on the middle of the ceiling of your classroom. Find the distance between that

point and four corners of the floor.
Express the area of triangle and parallelogram in terms of vector.

Verify geometrically that: ¢ x (@ + b)= éxd+¢&xb

Collect the students enrollment of past 5 years of two different technical school of your
local community.

(i) Find standard deviation.
(if) Which school has uniform enrollment? Find
(iii) Find skewness and show it in diagram.

Take 4 white and 6 yellow balls of the same shape and size in a bag I. Similarly, take 3
white and 5 yellow balls of the same shape and size in the bag Il. Now, draw one ball
randomly from one of the bags and note down which ball you have drawn. Then, find the
probability that it was drawn from the bag I.

Find, how many people will be there after 5 years in your local area by using the concept
of differentiation.

Verify that the integration is the reverse process of differentiation with examples and
curves.

Learning Facilitation Method and Process

Teacher has to emphasis on the active learning process and on the creative solution of the
exercise included in the textbook rather than teacher centered method while teaching
mathematics. Students need to be encouraged to use the skills and knowledge related to
mathematics in their house, neighborhood, school and daily activities. Teacher has to analyze
and diagnose the weakness of the students and create appropriate learning environment to solve
mathematical problems in the process of teaching learning.
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The emphasis should be given to use diverse methods and techniques for learning facilitation.
However, the focus should be given to those method and techniques that promotestudents'
active participation in the learning process. The following are some of the teaching methods that
can be used to develop mathematical competencies of the students:

. Inductive and deductive method

o Problem solving method

o Case study

o Project work method

) Question answer and discussion method
o Discovery method/ use of ICT

Co-operative learning

7. Student Assessment

Evaluation is an integral part of learning process. Both formative and summative evaluation
system will be used to evaluate the learning of the students. Studentsshould be evaluated to
assess the learning achievements of the students. There are two basic purposes of evaluating
students in Mathematics: first, to provide regular feedback to the students and bringing
improvement in student learning-the formative purpose; and second, to identify student's
learning levels for decision making.

a. Internal Examination/Assessment

Internal assessment includes classroom participation, terminal examinations, and project
work/practical work (computer works and lab work)and presentation. The scores of evaluation
will be used for providing feedback and to improve their learning. Individual and group works
are assigned as projects.

The basis of internal assessment is as follows:

Classroom Marks from terminal project work/practical work | Total
participation examinations
3 6 16 25

(i)  Classroom participation
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Marks for classroom participation is 3 which is given on the basis of attendance and
participation of students in activities in each grade.

(if) Marks from trimester examinations

Marks from each trimester examination will be converted into full marks 3 and calculated total
marks of two trimester in each grade.

(iii) Project work/practical work

Each Student should do at least one project work/practical work from each of six content areas
and also be required to give a 15 minutes presentation for each project work and practical work
in classroom. These project works/practical works will be documented in a file and will be
submitted at the time of practical evaluation. Out of six projects/practical works from each area
any one project work/practical work should be presented at the time of practical evaluation by
student.

b. External Examination/Evaluation

External evaluation of the students will be based on the written examination at the end of each
grade. It carries 75 percent of the total weightage. The types and number questions will be as
per the test specification chart developed by the Curriculum Development Centre.
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Specification Grid

Grade: 11 and 12 Subject: Mathematics Time: 2 hrs.
Content Area Competency level
Knowledge Understanding Application Higher Ability o
o o o o o o o o o o o 2
—_ O < O < < Q < < Q < < R, 3
= = % > %) | S %) - S %) _| = <
':/ n n %) %) n %) n %) n %) %] > o
o c c c c c c c c c c c "'5
S 2 Q 2 2 Q .2 Q .2 Q .2 2 3 g
o — - — — -~ — +— — +— - +— — Ty
S |S|=2|g| 2 |€|2|s|2|s|2|5|2|<| 2 |5|2|5|2|5|2|5| 2] < 2
S S S S S S S S S S S S
= pd pd p p pd p pd p pd P 2
MCQ: 2
Algebra 18 20 | SAQ: 2
LAQ: 1
Trigonometry 9 9
Analytic
y 9 9 | McQ:5
Geometry
2|12|2|10|5|5|1|5|1|8|2|2|4| 2 |1|8|2|2|1|5|1/|8 SAQ: 4
Vector 6 6
_ LAQ: 1
Statistics & 9 9
Probability
MCQ: 4
Calculus 21 22 | SAQ: 2
LAQ: 1
MCQ: 11
Total Marks 72 12 18 30 15 75 | SAQ: 8
LAQ: 3
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Question format plan

Number of questions
T ; Marks I
Ypes o Tota
S.N. . per ) o Higher Total
Questions ) Knowledge | Understanding | Application - number of
question Ability . Marks
questions
Multiple
1. | Choice 1 2 5 2 2 11 11
Question
Short Answer
2. ) 5 2 1 4 1 8 40
Question
Long Answer
3. . 8 0 1 1 1 3 24
Question
Grand Total 4 7 7 4 22 75
Note:

Appropriate extra time will be provided for the handicapped students.
Questions should be prepared by giving the context and one question may have more than one sub-questions.
Application and higher ability questions can be made by relating the other content areas.
Questions should be made by addressing all the sub-areas of content.

At least one multiple choice question should be asked from each area.
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Technical and Vocational Stream
Secondary EducationCurriculum

Chemistry
Grade: 11 and 12 Credit hour: 3 Working hour: 96 (Th 72+ Pr 24)

1. Introduction

This curriculum is of grade 11 and 12 chemistry. This is designed to provide students
with general understanding of the fundamental scientific laws and principles that govern
the scientific phenomena in the world. It focuses to develop scientific knowledge, skills,
and attitudes required at secondary level (grade 11 and 12) irrespective of what they do
beyond this level, as envisioned by national goals. Understanding of scientific concepts
and their application, in day to day context as well as the process of obtaining new
knowledge through holistic approach of learning in the spirit of national qualification
framework is emphasized in the curriculum.

This curriculum aims: to provide sufficient knowledge and skills to recognize the
usefulness and limitations of laws and principles of chemistry, to develop science
related attitudes such as concern for safety and efficiency, concern for accuracy and
precision, objectivity, spirit of enquiry, inventiveness, appreciation of ethno-science,
and willingness to use technology for effective communication, to provide opportunity
for the learners who have deeper interest in the subject to delve into the more advanced
contents so that the study of chemistry becomes enjoyable and satisfying to all.

The curriculum prepared in accordance with National Curriculum Framework is
structured for two academic years in such a way that it incorporates the level-wise
competencies, grade-wise learning outcomes, scope and sequence of contents, suggested
practical/project-work activities, learning facilitation process and assessment strategies
so as to enhance the learning of the subject systematically.

2. Level-wise competencies
The expected competencies of this course are to:
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Apply appropriate principles, concepts, theories, laws, models and patterns to
interpret the findings, draw conclusion, make generalization, and to predict from
chemical facts, observation and experimental data.

Correlate old principles, concepts, theories, laws, tools, techniques; to the modern,
sustainable and cost-effective skills, tools and techniques in the development of
scientific attitude.

Apply the principles and methods of science to develop the scientific skill in an
industrial process to produce various chemicals in small as well as in industrial
scale that are useful in our daily life and in the service of mankind.

Explain the social, economic, environmental and other implications of chemistry
and appreciate the advancement of chemistry and its applications as essential for
the growth of national economy.

Describe chemistry as a coherent and developing framework of knowledge based
on fundamental theories of the structure and process of the physical world.
Perform skills in safe handling of chemicals, taking into account of their physical
and chemical properties, risk, environmental hazards, etc.

Conduct either a research work or an innovative work in an academic year, under
the guidance of teacher, using the knowledge and skills learnt.
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3.

Grade-wise learning Outcomes

Grade 11

Grade 12

Content Area: General and Physical Chemistry

1. Foundation and Fundamentals

11

1.2

1.3

14

Recognize the importance and scope of
chemistry.

Explain the terms atom, molecule, radicals,
valency, molecular formula and empirical
formula.

Calculate percentage composition of
constituent elements from molecular
formula.

Define and use the terms relative atomic
mass, relative molecular mass and relative
formula mass.

1. Volumetric Analysis

11
1.2

1.3

14

1.5
1.6

Define and explain the terms volumetric and gravimetric analysis.
Express the concentration of solutions in terms of percentage, g/I,
molarity, molality, normality, ppm, ppb

Define and calculate the equivalent weight of (elements, acids,
bases, salts, oxidizing and reducing agents).

Law of equivalence and normality equation and their application
for chemical calculation.

Define and explain primary and secondary standard substance.
Explain different types of titration and their applications. (related
numerical problems)

2. Stoichiometry

2.1

2.2

2.3

Explain Dalton’s atomic theory and its
postulates.

State and explain laws of stoichiometry (law
of conservation of mass, law of constant
proportion, law of multiple proportion, law
of reciprocal proportion and law of gaseous
volume).

Explain Avogadro’s hypothesis and deduce

2. lonic Equilibrium

2.1
2.2
2.3
2.4
2.5
2.6

2.7

Explain the limitations of Arrhenius concepts of acids and bases.
Define Bronsted and Lowry concepts for acids and bases.

Define conjugate acids and conjugate base.

Identify conjugate acid-base pairs of Bronsted acid and base.
Define and explain Lewis acids and bases.

Explain ionization constant of water and calculate pH and pOH in
aqueous medium using Kw values.

Solubility and solubility product principle.
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2.4

some relationships among molecular mass
with vapour density, volume of gas and
number of particles.

Define mole and explain its relation with
mass, volume and number of particles.(mole
concept related numerical problems)

2.8
2.9

2.10

2.11

Show understanding of the common ion effect.

Describe the application of solubility product principle and
common ion effect in precipitation reactions.

Define a Buffer solution and show with equations how a Buffer
system works.

Define and differentiate different types of salts (simple salts,
complex salt, acidic salts, basic salts and neutral salts).

3. Atomic Structure

3.1

3.2

3.3

3.4
3.5

3.6

Explain Rutherford atomic model and its
limitations.

Summarize Bohr’s atomic theory; its
importance and limitations.

Explain the origin of hydrogen spectra with
the help of Bohr’s model.

Explain quantum numbers.

Explain the concept and general shapes of s
and p orbitals.

Use Aufbau principle, Pauli Exclusion
Principle and Hund’s rule to write the
electronic configuration of the atoms and
ions.

3. Chemical Kinetics

3.1
3.2

3.3
3.4

3.5

3.6

Define chemical kinetics.

Explain and use the terms rate of reaction, rate equation, rate
constant.

Explain qualitatively factors affecting rate of reaction.

Derive and explain integrated rate equation and half life for zero,
and first order reaction.

Explain the significance of Arrhenius equation and solve the
related problems.

Solve related numerical problems based on rate, rate constant and
order of zero and first order reactions.

4. Classification of elements and Periodic Table

4.1

Explain modern periodic table and its
features.

4. Thermodynamics

4.1
4.2

Define thermodynamics.
Explain the energy change in chemical reactions.
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4.2  Classify the elements of periodic table in
different blocks and groups.

4.3  Define the term nuclear charge and effective
nuclear charge.

4.4  Explain and interpret the Periodic trend of
atomic radii, ionic radii, ionization energy,
electronegativity, electron affinity and
metallic characters of elements.

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

4.12

Define the terms internal energy and state function.

State and explain first law of thermodynamics.

State and explain enthalpy and enthalpy changes in various
process (enthalpy of solution, enthalpy of formation enthalpy of
combustion and enthalpy of reaction).

Explain endothermic and exothermic process with the help of
energy profile diagram.

State Hess's law of constant heat summation (thermo-chemistry)
and solve numerical problems related to Hess's law.

Define the term entropy and spontaneity.

State and explain second law of thermodynamics.

Define standard Gibbs free energy change of reaction by means of
the equation AG = AH- TAS.

State whether a reaction or process will be spontaneous by using
the sign of AG.

Explain the relationship between AG and equilibrium constant.

5. Chemical Bonding and Shapes of Molecules

5.1  Valence shell, valence electron and octet rule

5.2  Explain the ionic bond and the properties of
ionic compounds.

5.3  Explain the covalent bond, co-ordinate bond
and the properties of covalent compound.

5.4  Describe the co-ordinate covalent
compounds with some examples.

55  Lewis dot system for structure of compound.

5. Electrochemistry
5.1. Electrode potential and standard electrode potential
5.2. Types of electrodes: Standard hydrogen electrode and calomel

electrodes

5.3. Define electrochemical series and its application
5.4. Voltaic cell: Zn-Cu cell, Ag-Cu cell
5.5. Cell potential and standard cell potential
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5.6

5.7

5.8

5.9

Write the lewis dot diagrams of some ionic
and covalent compounds (NaCl, MgCl2,
NH4CI, Oxides of Hydrogen, Nitrogen and
Phosphorous, common mineral acids).
Write the resonance structure of some
covalent species.

Use VSEPR theory to describe the shapes of
simple covalent molecules(BeF,, BF3, CHa,
H.O, NHs, CO,, PCls dtc).

Describe the concept of hybridization in
simple covalent molecules.

6. Oxidation and Reduction

6.1

6.2

6.3

6.4

6.5

6.6

Define oxidation and reduction in terms of
electronic concept.

Define oxidation number and explain the
rules of assigning oxidation number.
Calculate oxidation numbers of elements in
compounds and ions.

Explain redox reaction, oxidizing and
reducing agent.

Balance the given redox reaction by
oxidation number method or ion electron
method (half equation method).

Explain the qualitative and quantitative
aspects of faradays laws of electrolysis.
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7. States of Matter

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

List the postulates of kinetic molecular
theory.

State and explain Gas laws, related equations
and related numerical problems.

Explain Boyle’s law, Charle’s law,
Avogadro law, combined gas law, Daltons
law, Graham’s law

State and use the general gas equation PV =
nRT in calculations.

Explain the meaning of Universal gas
constant and its significance.

Distinguish between real gas and ideal gas.
Deviation of real gas from ideality (solving
related numerical problems based on gas
laws).

Explain the physical properties of liquid like
Evaporation and condensation, vapour
pressure and boiling, surface tension and
viscosity in terms of intermolecular force
and intermolecular space.

Describe Liquid crystals and their
applications.

Differentiate between amorphous and
crystalline solids.
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7.11 Define unit cell, crystal lattice, efflorescence,
deliquescence, hygroscopy, water of
crystallization with examples.

Content Area: Inorganic Chemistry

8. Chemistry of Non-metals 6. Chemistry of Metals
7.1  Describe and compare the chemistry of 6.1  Define metallurgy and its types (hydrometallurgy, pyrometallurgy,
atomic and nascent hydrogen. and electrometallurgy).

7.2 Explain isotopes of hydrogen and their uses, | 6.2  Define ores, gangue or matrix, flux and slag, alloy and amalgam.
application of hydrogen as fuel, heavy water | 6.3  Explain general principles of extraction of metals (different

and its applications. processes involved in metallurgy) — concentration, calcination and
7.3 Allotropes of oxygen roasting, smelting, carbon reduction, thermite and electrochemical
7.4  Explain types of oxides (acidic, basic, reduction, refining of metals (poling and electro-refinement).

neutral, amphoteric, peroxide and mixed

oxides).

7.5  Describe occurrence, preparation (from
oxygen), structure and test of ozone.

7.6  Describe ozone layer depletion (causes,
effects and control measures) and uses of
ozone.

7.7 Give reason for inertness of nitrogen and
active nitrogen.

7.8  Give chemical properties of ammonia
[Action with air(0.),CuSO. solution, water,
FeCls; solution, Conc. HCI, Mercurous nitrate
paper,] and uses.
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7.9

7.10

7.11
7.12

7.13

7.14

7.15

7.16

Explain the chemical properties of nitric acid
[HNOs] as an acid and oxidizing agent
(action with zinc, magnesium, iron, copper,
sulphur, carbon, SO and H.S) and uses.
Ring test for determination of nitrate ion
(NO3).

Explain general characteristics of halogens.
Compare the methods of preparation of
halogens without diagram and description.
Explain allotropes of carbon (crystalline and
amorphous) including fullerenes (structure,
general properties and uses).

Allotropes of sulphur and their uses.

Prepare hydrogen sulphide gas by using
Kipp's apparatus.

Explain itsproperties (Acidic nature,
reducing nature, analytical reagent) and uses
of hydrogen sulphide.
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9. Chemistry of Metals

9.1

9.2

9.3

94

9.5

9.6

9.7

9.8

9.9

Give general characteristics of alkali metals.
State and explain extraction of sodium from
Down's process.

Describe properties of sodium (action with
Oxygen, water, acids nonmetals and
ammonia) and uses.

Explain properties and uses of sodium
hydroxide (precipitation reaction and action
with carbon monoxide).

State and explain properties and uses of
sodium carbonate (action with CO2, SO2,
water, precipitation reactions).

Give general characteristics of alkaline earth
metals.

Write molecular formula and uses of (quick
lime, bleaching powder, magnesia plaster of
paris and epsom salt).

Explain solubility of hydroxides, carbonates
and sulphates of alkaline earth metals.
Explain stability of carbonate and nitrate of
alkaline earth metals.

7. Studies of Heavy Metals

7.1
7.2

7.3

7.4

7.5

7.6
7.7

7.8

Explain occurrence and extraction of copper, iron and zinc metals
Explain chemistry (preparation, properties and uses) of blue
vitriol.

Write molecular formula and uses of red and black oxide of
copper.

Describe properties (with air, acid, alkali, displacement reaction)
and uses of zinc.

Explain chemistry (preparation, properties and uses) of white
vitriol.

Explain properties and uses of iron.

Explain manufacture of steel by basic oxygen method and Open-
Hearth process.

Explain corrosion of iron and its prevention.

Content Area: Organic Chemistry
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10. Basic concept of organic chemistry

8. Haloalkanes

10.1 Define organic chemistry and organic | 8.1  Describe briefly the nomenclature, isomerism and classification
compounds. of monohaloalkanes.

10.2 Explain tetra-covalency and catenation | 8.2  Show the preparation of monohaloalkanes from alkanes, alkenes
property of carbon. and alcohols.

10.3 Describe classification of  organic | 8.3 Describe elimination reaction (dehydrohalogenation- Saytzeff's
compounds. rule), Reduction reactions, Wurtz reaction.

10.4 Define functional groups and homologous | 8.4  Show the preparation of trichloromethane from ethanol and
series with examples. propanone.

10.5 State and explain the structural formula, | 8.5  Explain the chemical properties of trichloromethane: oxidation,
contracted formula and bond line structural reduction, action on silver powder, conc. nitric acid, propanone,
formula. and aqueous alkali.

10.6 Introduce preliminary idea of cracking and
reforming, quality of gasoline, octane
number, cetane number and gasoline
additive.

11: Fundamental principles 9. Alcohols

11.1 State IUPAC name of the organic | 9.1 Describe briefly the nomenclature, isomerism and classification
compounds. of monohydric alcohol.

11.2 Detect N, S and halogens(X) in organic | 9.2  Show the preparation of monohydric alcohols from Haloalkane,
compounds by Lassaigne's test. primary amines and esters.

11.3 Define and classify isomerism in organic | 9.3  Define absolute alcohol, power alcohol, denatured alcohol

compounds (structure isomerism, types of
structure isomerism: chain isomerism,

position, isomerism, functional isomerism,

(methylated spirit), rectified spirit; and alcoholic beverage.

86




metamerism and tautomerism).

12. Hydrocarbons

12.1

12.2

12.3

124

125

Define and describe saturated and
unsaturated hydrocarbons (alkane alkene and
alkyne).

Show preparation of alkanes from
haloalkanes (Reduction and Wurtz reaction),
Decarboxylation, Catalytic hydrogenation of
alkene and alkyne.

Explain chemical properties of alkanes:
substitution reactions (halogenation,
nitration, and sulphonation only)

Explain chemical properties of alkenes, i.e.
addition reaction with HX (Markovnikov’s
addition and peroxide effect), H20, O3 and
H2S04 only.

Describe chemical properties of alkynes, i.e.
addition reaction with (H2, HX, H20),
acidic nature (action with Sodium,
ammoniacal AgNO3 and ammoniacal
Cu2ClI2).

10. Phenols

10.1 Describe briefly the nomenclature of phenol.

10.2 Show the preparation of phenol from chlorobenzene, Diazonium
salt and benzene sulphonic acid

10.3 State physical properties of phenol.

10.4 State important uses of phenol.

13. Aromatic Hydrocarbons

131

Define aromatic compounds and their
characteristics.

11. Aldehydes and Ketones
11.1 Describe briefly the nomenclature and isomerism of aliphatic
aldehydes and ketones.
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13.2

13.3

13.4

State and explain Huckel's rule, Kekule
structure of benzene, resonance and
isomerism.

Show the preparation of benzene from:
decarboxylation of sodium benzoate, phenol,
ethyne and chlorobenzene.

Explain physical and chemical properties of
benzene (Addition reaction: hydrogen,
halogen and ozone, Electrophilic substitution
reactions: orientation of benzene derivatives
(o, m & p), nitration, sulphonation,
halogenation Friedal-Craft's alkylation and
acylation, combustion of benzene) and uses.

11.2

11.3
114

11.5

Show the preparation of aldehydes and ketones from
dehydrogenation, oxidation of alcohol, ozonolysis of alkenes, acid
chloride, gem dihaloalkane and catalytic hydration of alkynes
State physical properties and uses of aldehydes and ketones.
Distinguish between aliphatic aldehydes and ketones by using
2,4- DNP reagent, Tollen's reagent and Fehling's solution.

Define formalin and state its uses.

Conten

t Area: Applied Chemistry

14. Modern Chemical Manufactures

141

14.2

14.3

State and show manufacture of ammonia by
Haber's process (principle and flow-sheet
diagram).

State and show manufacture of nitric acid by
Ostwald's process (principle and flow-sheet
diagram).

Fertilizers (types of chemical fertilizers and
production of urea with flow-sheet diagram)

12. Chemistry in the Service of Mankind

121
12.2
12.3
12.4

12.5
12.6
12.7
12.8
12.9

Explain addition and condensation polymers.

Explain elastomers and fibres.

Describe natural and synthetic polymers.

Explain some synthetic polymers (polythene, PVC, Teflon,
polystyrene, nylon and bakelite).

Describe characteristics of drugs.

Differentiate natural and synthetic drugs.

Classify some common drugs.

Be aware of adverse effect of drug addiction.

Explain insecticides, herbicides and fungicides.
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13. Nuclear Chemistry and Applications of Radioactivity
13.1 Describe natural and artificial radioactivity.

13.2  Units of radioactivity.

13.3 Explain nuclear reactions.

13.4 Distinguish between nuclear fission and fusion reactions.
13.5 Describe nuclear power and nuclear weapons.

13.6 Explain industrial uses of radioactivity.

13.7 State the medical uses of radioactivity.

13.8 Explain radiocarbon dating.

13.9 Describe harmful effects of nuclear radiations.

4. Scope and Sequence of Contents (Theory)

Grade 11 | TH | Grade 12
Content Area: General and Physical Chemistry

1. Foundation and Fundamentals 2 1. Volumetric Analysis

1.1 General introduction of chemistry 1.1 Introduction to gravimetric analysis,

1.2 Importance and scope of chemistry volumetric analysis and equivalent weight

1.3 Basic concepts of chemistry (atoms, molecules, 1.2 Relationship between equivalent weight,

relative masses of atoms and molecules, atomic atomic weight and valency
mass unit (amu), radicals, molecular formula, 1.3 Equivalent weight of compounds (acid, base,
empirical formula) salt, oxidizing and reducing agents)

1.4 Percentage composition from molecular formula 1.4 Concentration of solution and its units in
terms of:Percentage, g/L, molarity,
molality, normality and formality, ppm and
ppb

89



1.5 Primary and secondary standard substances

1.6 Law of equivalence and normality equation

1.7 Titration and its types: Acid-base titration,
redox titration (related numerical
problems)

2. Stoichiometry 5 2. lonic Equilibrium
2.1 Dalton’s atomic theory and its postulates Introduction to Acids and Bases
2.2 Laws of stoichiometry 2.1 Limitation of Arrhenius concepts of acids and
2.3 Avogadro’s law and some deductions bases
2.3.1 Molecular mass and vapour density 2.2 Bronsted —Lowry definition of acids and bases
2.3.2 Molecular mass and volume of gas 2.3 Relative strength of acids and bases
2.3.3 Molecular mass and no. of particles 2.4 Conjugate acid —base pairs
2.4 Mole and its relation with mass, volume and number 2.5 Lewis definition of acids and bases
of particles 2.6 pH value: pH of strong and weak acids, pH of
2.5 Calculations based on mole concept strong and weak bases
2.7 Solubility and solubility product principle
2.8 Common lon effect
2.9 Application of solubility product principle and
common ion effect in precipitation reactions
2.10 Buffer solution and its application
2.11 Types of salts: Acidic salts, basic salts,
simple salts, complex salts (introduction and
examples)
3. Atomic Structure 5 3. Chemical Kinetics

3.3 Postulates of Bohr’s atomic model and its application

3.1 Introduction to chemical kinetics
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3.4 Spectrum of hydrogen atom

3.5 Defects of Bohr’s theory

3.6 Quantum Numbers

3.7 Orbitals and shape of s and p orbitals only

3.8 Aufbau Principle

3.9 Pauli’s exclusion principle

3.10 Hund’s rule and electronic configurations of atoms
and ions (up to atomic no. 30)

3.2 Rate of reactions: Average and instantaneous
rate of reactions

3.3 Rate law and its expressions

3.4 Rate constant and its unit and significance
3.5 Half-life of zero and first order reactions

3.6 Activation energy

3.7 Factors affecting rate of reactions: Effect of
concentration, temperature (Arrhenius Equation)
and effect of catalyst (energy profile diagram)
3.9 Related numerical problems

4. Classification of elements and Periodic Table

4.1 Modern periodic law and modern periodic table -
classification of elements into different groups, periods
and blocks

4.2 Nuclear charge and effective nuclear charge

4.3 Periodic trend and periodicity

4.3.1 Atomic radii

4.3.2 lonic radii

4.3.3 lonization energy

4.3.4 Electron affinity

4.3.5 Electronegativity

4.3.6 Metallic characters (General trend and explanation

only)

4. Thermodynamics

4.1 Introduction to thermodynamics

4.2 Energy in chemical reactions

4.3 Internal energy

4.4 First law of thermodynamics

4.5 Enthalpy and enthalpy changes: Endothermic
and exothermic processes)

4.6 Enthalpy of reaction, enthalpy of solution,
enthalpy of formation, enthalpy of combustion
4.7 Hess’s law of thermochemistry

4.8 Entropy and spontaneity

4.9 Second law of thermodynamics

4.10 Gibbs' free energy and prediction of
spontaneity

4.11 Relationship between AG and equilibrium

91




constant (Solving related numerical problems)

5. Chemical Bonding and Shapes of Molecules

5.1 Valence shell, valence electron and octet theory

5.2 lonic bond and its properties

5.3 Covalent bond and coordinate covalent bond

5.4 Properties of covalent compounds

5.5 Lewis dot structure of some common compounds of s
and p block elements

5.6 Resonance

5.7 VSEPR theory and shapes of some simple molecules
(BeF,, BFs, CH4, CH3Cl, PCls, SFg, H,O,NH3,CO,,H.S,
PHs)

5.8 Hybridization involving s and p orbitals only

5. Electrochemistry

5.1 Electrode potential and standard electrode
potential

5.2 Types of electrodes: Standard hydrogen
electrode and calomel electrodes

5.3 Electrochemical series and its applications
5.4 Voltaic cell: Zn-Cu cell, Ag- Cu cell

5.5 Cell potential and standard cell potential

6. Oxidation and Reduction

6.1 General and electronic concept of oxidation and
reduction

6.2 Oxidation number and rules for assigning oxidation
number

6.3 Balancing redox reactions by oxidation number and
ion-electron (half reaction) method

6.4 Electrolysis

6.4.1 Qualitative aspect

6.4.2 Quantitative aspect(Faradays laws of electrolysis)

7 States of Matter
7.1 Gaseous state

92




7.1.1 Kinetic theory of gas and its postulates
7.1.2 Gas laws

7.1.2.1 Boyle’s law and Charles' law

7.1.2.2 Avogadro's law

7.1.2.3 Combined gas equation

7.1.2.4 Dalton's law of partial pressure

7.1.2.5 Graham's law of diffusion

7.1.3 Ideal gas and ideal gas equation

7.1.4 Universal gas constant and its significance
7.1.5 Deviation of real gas from ideality (Solving related
numerical problems based on gas laws)

7.2 Liquid state

7.2.1 Physical properties of liquids

7.2.1.1 Evaporation and condensation

7.2.1.2 Vapour pressure and boiling point
7.2.2 Liquid crystals and their applications

7.3 Solid state

7.3.2 Amorphous and crystalline solids

7.3.3 Efflorescent, Deliquescent and Hygroscopic solids
7.3.4 Crystallization and crystal growth

7.3.5 Water of crystallization

Content Area

> Inorganic Chemistry

8. Chemistry of Non-metals
8.1 Hydrogen
8.1.1 Chemistry of atomic and nascent hydrogen

3

6. Chemistry of Metals
6.1 Metals and Metallurgical Principles
6.1.1 Definition of metallurgy and its types
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8.1.2 Isotopes of hydrogen and their uses

8.1.3 Application of hydrogen as fuel

8.1.4 Heavy water and its applications

8.2 Allotropes of Oxygen

8.2.1 Definition of allotropy and examples

8.2.2 Oxygen: Types of oxides (acidic, basic, neutral,
amphoteric, peroxide and mixed oxides)

8.3 Ozone

8.3.1 Occurrence

8.3.2 Preparation of ozone from oxygen

8.3.3 Structure of ozone

8.3.4 Test for ozone

8.3.5 Ozone layer depletion (causes, effects and control
measures)

8.3.6 Uses of ozone

(hydrometallurgy, pyrometallurgy,
electrometallurgy)

6.1.2 Introduction of ores

6.1.3 Gangue or matrix, flux and slag, alloy and
amalgam

6.1.4 General principles of extraction of metals
(different processes involved in metallurgy) —
concentration, calcination and roasting, smelting,
carbon reduction, thermite and electrochemical
reduction

6.1.5 Refining of metals (poling and electro-
refinement)

8.4 Nitrogen

8.4.1 Reason for inertness of nitrogen and active nitrogen
8.4.2 Chemical properties of ammonia [ Action with
CuSO; solution, water, FeCls; solution, Conc. HCI,
Mercurous nitrate paper, O ]

8.4.3 Uses and harmful effects of ammonia

8.4.6 Chemical properties of nitric acid [HNO3 as an acid
and oxidizing agent (action with zinc, magnesium, iron,
copper, sulphur, carbon, SO, and H,S)

8.4.7 Ring test for nitrate ion

7. Studies of Heavy Metals

7.1 Copper

7.1.1 Occurrence and extraction of copper from
copper pyrite

7.1.2 Properties (with air, acids, aqueous
ammonia and metal ions) and uses of copper
7.1.3 Chemistry (preparation, properties and uses)
of blue vitriol

7.1.4 Other compounds of copper (red oxide and
black oxide of copper) formula and uses only

10
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8.5 Halogens 2 7.2 Zinc
8.5.1 General characteristics of halogens 7.2.1 Occurrence and extraction of zinc from zinc
8.5.2 Comparative study on preparation (no diagram and blende
description is required), 7.2.2 Properties (with air, acid, alkali,
displacement reaction) and uses of zinc
8.6 Carbon 1 7.2.3 Chemistry (preparation, properties and uses)
8.6.1 Allotropes of carbon (crystalline and amorphous) of white vitriol
including fullerenes (structure, general properties and uses 7.4 1ron
only) 7.4.1 Occurrence and extraction of iron
7.4.2 Properties and uses of iron
7.4.3 Manufacture of steel by Basic Oxygen
Method and Open Hearth Process
7.4.4 Corrosion of iron and its prevention
8.7 Sulphur 2
8.7.1 Allotropes of sulphur (name only) and uses of -
sulphur
8.7.2 Hydrogen sulphide (preparation from Kipp's
apparatus with diagram,) properties (Acidic nature,
reducing nature, analytical reagent) and uses
9.1 Alkali Metals 5 -

9.1.1 General characteristics of alkali metals

9.1.2 Sodium [extraction from Down's process, properties
(action with Oxygen, water, acids nonmetals and
ammonia) and uses]

9.1.3 Properties (precipitation reaction and action with
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carbon monooxide) and uses of sodium hydroxide

9.1.4 Properties (action with CO,, SO, water,
precipitation reactions) and uses of sodium carbonate
9.2 Alkaline Earth Metals

9.2.1 General characteristics of alkaline earth metals
9.2.2 Molecular formula and uses of (quick lime,
bleaching powder, magnesia, plaster of paris and epsom
salt)

9.2.3 Solubility of hydroxides, carbonates and sulphates of
alkaline earth metals (general trend with explanation)
9.2.4 Stability of carbonate and nitrate of alkaline earth
metals (general trend with explanation)

Content Area: Orgal

nic Chemistry

10. Basic Concept of Organic Chemistry

10.1 Introduction to organic chemistry and organic
compounds

10.2 Tetra-covalency and catenation properties of carbon
10.3 Classification of organic compounds

10.4 Alkyl groups, functional groups and homologous
series

10.5 Idea of structural formula, contracted formula and
bond line structural formula

10.6 Preliminary idea of cracking and reforming, quality
of gasoline, octane number, cetane number and gasoline
additive

6

8. Haloalkanes

8.1 Introduction

8.2 Nomenclature, isomerism and classification of
monohaloalkanes

8.3 Preparation of monohaloalkanes from alkanes,
alkenes and alcohols

8.4 Physical properties of monohaloalkanes

8.5 Preparation of trichloromethane from ethanol
and propanone

8.6 Chemical properties of trichloromethane:
oxidation, reduction, action on silver powder,
conc. nitric acid, propanone, and aqueous alkali
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11. Fundamental Principles of Organic Chemistry 4 9. Alcohols

11.1 IUPAC Nomenclature of Organic Compounds (upto 9.1 Introduction

chain having 6-carbon atoms) 9.2 Nomenclature, isomerism and classification of
11.2 Qualitative analysis of organic compounds (detection monohydric alcohol

of N, S and halogens by Lassaigne's test) 9.3 Preparation of monohydric alcohols from
11.3 Isomerism in Organic Compounds Haloalkane, primary amines, and esters

11.4 Definition and classification of isomerism 9.4 Definition of common terms: Absolute

11.5 Structural isomerism and its types: chain isomerism, alcohol, power alcohol, denatured alcohol
position isomerism, functional isomerism, metamerism (methylated spirit), rectified spirit; alcoholic

and tautomerism beverage

12. Saturated and unsaturated Hydrocarbons 10. Phenols

12.1 Classification of hydrocarbon (alkane, alkene, 10.1 Introduction and nomenclature

alkyne) 10.2 Preparation of phenol from i. chlorobenzene
12.2 Preparation of alkane from haloalkanes (Reduction ii. Diazonium salt and iii. benzene sulphonic acid
and Waurtz reaction), from Decarboxylation, from 10.3 Physical properties and uses of phenol
Catalytic hydrogenation of alkene and alkyne.

12.3 Chemical properties of alkanes: substitution reactions

(halogenation, nitration, and sulphonation only)

12.4 Chemical properties of alkenes: Addition reaction

with HX (Markovnikov’s addition and peroxide effect),

H-0, Os, H2SO, only

12.5 Chemical properties: Addition reaction with (Hz, HX,

H20), Acidic nature (action with Sodium, ammoniacal

AgNO; and ammoniacal Cu.Cly)

13. Aromatic Hydrocarbons 6 11 Aliphatic aldehydes and ketones
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13.1 Introduction and characteristics of aromatic
compounds

13.2 Huckel's rule of aromaticity

13.3 Kekule structure of benzene

13.4 Resonance and isomerism

13.5 Preparation of benzene from decarboxylation of
sodium benzoate, phenol, and ethyne only

13.6 Physical properties of benzene

13.7 Chemical properties of benzene: Addition reaction:
hydrogen, halogen, Electrophilic substitution reactions:
orientation of benzene derivatives (0, m & p), nitration,
sulphonation, halogenations, Friedal-Craft's reaction
(alkylation and acylation), combustion of benzene (free
combustion only) and uses

11.1 Introduction, nomenclature and isomerism
11.2 Preparation of aldehydes and ketones from:
Dehydrogenation and oxidation of alcohol,
Ozonolysis of alkenes, Acid chloride, Gem
dihaloalkane, Catalytic hydration of alkynes, and
its uses.

11.3 Physical properties of aldehydes and ketones
11.4 Distinction between aldehyde and ketones by
using 2,4- DNP reagent, Tollen's reagent,
Fehling's solution

11.5 Formalin and its uses

Content Area: Appli

ed Chemistry

14. Modern Chemical Manufactures

14.1 Modern Chemical Manufactures (principle and
flow sheet diagram only)

14.1.1 Manufacture of ammonia by Haber's process,
14.1.2 Manufacture of nitric acid by Ostwald's process,
14.2 Fertilizers (Chemical fertilizers, types of chemical
fertilizers, production of urea with flow-sheet
diagram)

3

12. Chemistry in the service of mankind

12.1 Polymers

12.1.1 Addition and condensation polymers
12.1.2 Elastomers and fibres

12.1.3 Natural and synthetic polymers

12.1.4 Some synthetic polymers (polythene, PVC,
Teflon, polystyrene, nylon and bakelite

12.2 Drugs

12.2.1 Characteristics of drugs

12.2.2 Natural and synthetic drugs
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12.2.3 Classification of some common drugs
12.2.4 Habit forming drugs and drug addiction
12.3 Pesticides

12.4.1 Introduction to insecticides, herbicides and
fungicides

13. Nuclear Chemistry and Applications of
Radioactivity

13.1 Natural and artificial radioactivity
13.2 Units of radioactivity

13.3 Nuclear reactions

13.4 Nuclear fission and fusion reactions
13.5 Nuclear power and nuclear weapons
13.6 Industrial uses of radioactivity

13.7 Medical uses of radioactivity

13.8 Radiocarbon dating

13.9 Harmful effects of nuclear radiations

Total

72

72
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5. Practical Portion (24 Teaching hours)
The practical work that students do during their course is aimed at providing them learning
opportunities to accomplish competency of the curriculum as well as reinforcing their learning
of the theoretical subject content. This part of the curriculum focuses more on skill development
than knowledge building. Students must spend lots of time for working with chemical materials.
Observations and investigations can enhance student learning. Project work may consist of
activities designed to demonstrate the concepts and ideas through collecting, processing,
analyzing and communicating data.

Students should learn to,

o collect and identify

o preserve

o test of chemicals

o draw figure, chart, preparing models, slides etc

o handle the equipment, instruments and laboratory handling with experimentation

o draw conclusion

Students should perform at least 8 experiments, either listed below or designed by teacher, so
that no more than three experiments come from the same categories mentioned below.

a)  List of Experiments for grade 11
A.  Experiments based on laboratory techniques:
1.  To separate the insoluble component in pure and dry state from the given
mixture of soluble and insoluble solids (NaCl, sand and camphor).
2. To separate a mixture of two soluble solids by fractional crystallization
(KNOs + NaCl).
3. To prepare a saturated solution of impure salt and obtain the pure crystal of
the same salt by crystallization.
4.  To separate the component of a mixture of two insoluble solids (one being
soluble in dil. acids).
5. To obtain pure water from given sample of impure water (Distillation).
B.  Experiments to study the different types of reactions (Neutralization,
Precipitation, Redox reaction and Electrolysis):
6.  To carry out the following chemical reactions, represent them in molecular
as well as ionic forms and write the colour of the products formed:
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10.

a.  Ferrous sulphate solution + ammonia solution

b.  Ferric chloride solution + ammonia solution

c.  Copper sulphate solution + sodium hydroxide solution (heat the
mixture)

d.  Copper sulphate solution + ammonia solution (add ammonia drop by
drop at first and then excess)

e.  Ferric chloride solution + potassium ferrocyanide solution

f. Ferrous sulphate solution + potassium ferricyanide solution

g.  Copper sulphate solution + potassium iodide solution

To perform precipitation reaction of BaCl,and H2SO4 and obtain solid

BaSO..

To neutralize sodium hydroxide with hydrochloric acid solution and recover

the crystal of sodium chloride.

To test the ferrous ions in the given aqueous solution and oxidize it to ferric

ion,

(Ferrous and Ferric ion) (Redox Reaction)

To study the process of electrolysis and electroplating.

Experiments on quantitative analysis:

11.

12.

To determine the weight of given piece of Mg by hydrogen displacement
method.

To determine the solubility of the given soluble solid at laboratory
temperature.

Experiments on preparation of gas and study of properties:

13.

14.

To prepare and collect hydrogen gas and study the following properties;
a. Solubility with water, colour, odour;

b. Litmus test;

c. Burning match stick test; and

d. Reducing properties of nascent hydrogen.

To prepare and collect ammonia gas and investigate the following
properties:

a. Solubility with water, colour and odour;

b. Litmus test;
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c. Action with copper sulphate solution phenolphathalein solution
d. Action with mercurous nitrate paper.
E.  Experiments on qualitative analysis:
15. To detect the basic radical of the given salt by dry way and the acid radical
by dry and wet ways in its aqueous solution.
Basic radicals: Zn**, AI"**, Mg**, Ca*™,
Acid radicals: CO3™, SO4™, NOs,, Br, I, CI
16. To detect the presence of CI', SO4 ~and COgs " in the given sample of tap
water and distilled water.
b) List of Sample project works for grade 11
1. Observe in your surroundings (kitchen, school, shop, etc.) and make a possible list
of organic and inorganic compounds. How are they different? Why is it necessary
to study them separately, put your argument?
Study of the methods of purification of water.
Testing the hardness of drinking water from different sources and the study of
cause of hardness.
Study of the acidity of different samples of the tea leaves.
Preparation of molecular models using stick and clay.
Study of adulteration of food materials.
Study of application and adverse effects of pesticides on human health.
Study of use and adverse effects of plastics on environment.
Analysis of soil samples. (elaboration need pH, humus content)
10. Investigation on corrosion and rusting on iron.
Note: Students are free to choose any topic listed in this curriculum or a topic suggested
by teacher provided that it is within the theoretical contents of the syllabus. However,
repetition of topic should be discouraged.
c) List of experiments for grade 12
A.  Experiments based on recovery and preparation of salt
1.  Torecover blue vitriol crystals from the given mixture of copper sulphate and
sodium chloride.
2. Torecover CaCOsz from the mixture of CaCO3z and MgCO3 (dolomite).

© © N o s
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B.  Experiments based on volumetric analysis (Titration)
3. To prepare primary standard solution of Na,COz and standardize the given acid
solution (HCI) by the standard solution.

4.  To determine the strength of approximate iV—ONaOH solution with the help of

standard decinormal solution of HCI supplied.

5. To determine the strength of bench sulphuric acid (H2SO4) with the help of
standard NaOH or Na>,CO3 solution and express the concentration in (i) normality (ii)
molarity (iii) gm/litre (iv) percentage (Double titration).

6.  To standardize the given approximate iv—o KMnO4 solution with the help of primary

standard oxalic solution (Redox titration).
C.  Experiments based on organic chemistry:
7. To detect foreign elements present in a given organic compounds (N, S and
X).
8.  To identify the functional group present in the organic compounds (-OH, -CHO,—
CO-,—NH2, and -COO-)
D. Experiments based on thermochemistry:
Q. To determine the enthalpy of neutralization of a strong acid and strong base.
10. To determine the molar enthalpy, change of ammonium chloride solution
E.  Experiments based on chemical kinetics:
11. To study the kinetics of the reaction between sodium thiosulphate and
hydrochloric acid.
12. To study the kinetics of the reaction between propanone and iodine
F.  Experiments based on salt analysis:
13. To perform complete salt analysis to detect the acid and basic radicals present in
the given inorganic salt (at least three salt samples).
G. Experiments based on applied and analytical Chemistry:
14. To determine the contents of acetic acid in the given volume of vinegar by
titrimetric analysis.
15. To prepare some common compounds:

a. Potash alum  b. lodoform c. Fehling's solution  d. Tollen's
reagent
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16. To demonstrate the pH value of unknown sample solutions.

d) List of sample project works for grade 12
1.  Observe brick industry/chemical industry/old smoky cooking kitchen/use of
chemical fertilizers/use of insecticides/ vehicular smokes, etc. and draw the
conclusion of environmental impact of the chemical pollution.
2. Collect different types of plastics (or synthetic polymers) and study the effect of
heat on them.
Preparation of soap using coconut oil or any vegetable oil.
Study of formation of rust in the iron nail in various conditions.
Study of the different types of food preservatives used in different food available
in the market.
6.  Investigation on the foaming capacity of different washing soaps and the effect of
addition of sodium carbonate on them.
Study the acidic nature of alcohol and phenol.
8.  Study the distinction between aliphatic aldehyde, aromatic aldehyde and aliphatic
ketone.
9.  Study the presence of pesticides residues in fruits and vegetables.
Note: Students are free to choose any topic listed in this curriculum or a topic suggested
by teacher provided that it is within the theoretical contents of the syllabus. However,
repetition of topic should be discouraged.
6. Learning Facilitation Process
Students should be facilitated to learn rather than just accumulation of information.
Teacher plays vital role for delivering subject matters although others' role is also
important. Student centered teaching-learning process is highly emphasized. Students
are supposed to adopt multiple pathway of learning, such as online search, field visit,
library work, laboratory work, individual and group work, research work etc. with the
support of teacher. Self-study by students is highly encouraged and learning should not
be confined to the scope of curriculum. Teacher should keep in mind intra and inter-
disciplinary approach to teaching and learning, as opposed to compartmentalization of
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knowledge. Supportive role of parents/guardians in creating conducive environment for
promoting the spirit of inquiry and creativity in students' learning is anticipated.

During the delivery process of science teaching in grade 11 and 12, basically following
three approaches will be adopted;

Conceptual/Theoritical Practical/Appication/Experimental Project works

a)  Conceptual/Theoretical Approach

Possible theoretical methods of delivery may include the following;

interaction

guestion answer

demonstrations

ICT based instructions

cooperative learning

group discussions (satellite learning group, peer group, small and large group)
debate

seminar presentation

Journal publishing

J. daily assignment

b)  Practical/Application/Experimental approach

Practical work is the integral part of the learning science. The process of lab based
practical work comprises as;

a.  familiarity with objective of practical work
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b familiarity with materials, chemicals, apparatus

c familiarity with lab process (safety, working modality etc.)

d.  conduction of practical work (systematically following the given instruction)

e analysis, interpretation and drawing conclusion

c) Project work Approach

Project work is an integral part of the science learning. Students should be involved in
project work to foster self-learning of students in the both theoretical and practical
contents. Students will complete project work to have practical idea through learning by
doing approach and able to connect the theory into the real-worldcontext. It is regarded
as method/ process of learning rather than content itself. So use of project work method
to facilitate any appropriate contents of this curriculum is highly encouraged.

In this approach student will conduct at least one research work, or an innovative
work under the guidance of teacher, using the knowledge and skillslearnt. It could
include any of the followings;

(@ Mini research

(b)  Survey

() Model construction

(d) Paper based work

(e) Study of ethno-science

General process of research work embraces the following steps;

a Understanding the objective of the research

b Planning and designing

c.  Collecting information

d.  Analysis and interpretation

e Reporting /communicating (presentation, via visual aids, written report, graphical
etc.)

General process of innovative work embraces the following steps;

a. ldentification of innovative task (either assigned by teacher or proposed by
student)

b.  Planning

c.  Performing the task

d.  Presentation of the work
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e.  Record keeping of the work
Students are free to choose any topic listed in this curriculum or a topic suggested by
teacher provided that it is within the theoretical contents of the Curriculum. However,
repetition of topic should be discouraged.

Learning process matrix

Knowledge and | Scientific  skills  and | Values, attitudes and
understanding process application to daily life
e Scientific  phenomenon, | ¢ Basic and integrated | ¢ Responsible
facts, definition, scientific process skills | ¢ Spending  time  for
principles, theory, investigation
concepts and new | Process
discoveries e Investigation
e Scientific vocabulary, | e Creative thinking

glossary and terminology

e Scientific tools, devises,
instruments apparatus

e Techniques of uses of
scientific instruments with
safety

e Scientific and
technological applications

e problem solving

Basic Science Process Skills includes,
1.  Observing:Using senses to gather information about an object or event. It is

description of what was actually perceived.
2. Measuring: Comparing unknown physical quantity with known quantity (standard

unit) of same type.

3. Inferring:Formulating assumptions or

observations.

possible explanations based upon

4.  Classifying:Grouping or ordering objects or events into categories based upon
characteristics or defined criteria.
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Predicting:Guessing the most likely outcome of a future event based upon a
pattern of evidence.

Communicating: using words, symbols, or graphics to describe an object, action
or event.

Integrated Science Process Skills includes,

1.

10.

11.

Formulating hypotheses:Determination of the proposed solutions or expected
outcomes for experiments. These proposed solutions to a problem must be
testable.

Identifying of variables: Identification of the changeable factors (independent and
dependent variables) that can affect an experiment.

Defining variables operationally: explaining how to measure a variable in an
experiment.

Describing relationships between variables: explaining relationships between
variables in an experiment such as between the independent and dependent
variables.

Designing investigations: designing an experiment by identifying materials and
describing appropriate steps in a procedure to test a hypothesis.

Experimenting: carrying out an experiment by carefully following directions of
the procedure so the results can be verified by repeating the procedure several
times.

Acquiring data: collecting qualitative and quantitative data as observations and
measurements.

Organizing data in tables and graphs: presenting collected data in tables and
graphs.

Analyzing investigations and their data: interpreting data, identifying errors,
evaluating the hypothesis, formulating conclusions, and recommending further
testing where necessary.

Understanding cause and effect relationships: understanding what caused what to
happen and why.

Formulating models: recognizing patterns in data and making comparisons to
familiar objects or ideas.
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7. Student Assessment

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, 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

Out of 100 full marks Internal evaluation covers 25 marks. Internal evaluation consists
of Practical work (16 marks), (b) Marks from trimester examinations (6 marks), and (c)
Classroom participation (3 marks)

o Practical Activities

Practical works and project works should be based on list of activities mentioned in this
curriculum or designed by teacher. Mark distribution for practical work and project
work will be as follows:

S.N. | Criteria Elaboration of criteria Marks
1. | Laboratory Correctness of apparatus setup/preparation 2
experiment Observation/Experimentation 2
Tabulation 1
Data processing and Analysis 1
Conclusion (Value of constants or prediction with | 1

justification)

Handling of errors/precaution 1
2. | Viva-voce Understanding of objective of the experiment 1
Skills of the handling of apparatus in use 1
Overall impression 1
3. | Practical work | Records (number and quality) 2
records and
attendance
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4 | Project work Reports (background, objective, methodology, | 2
finding, conclusion
Presentation 1
Total 16

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of laboratory experiment will focus both the product of
work and skills competencies of student in using apparatus.

(i)  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 external supervisor.

Marks from trimester examinations

Total of 6 marks, 3 marks from each trimester.

Classroom participation (3 marks)

Classroom participation includes attendance (1) and participation in learning (2).

(b) External Evaluation

Out of 100 marks theoretical evaluation covers 75 marks. The tool for external
evaluation of theoretical learning will be a written examination. 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, creating).
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Specification Grid

Grade :11 Subject : Chemistry Time: 2 hrs.
Competency level Area wise Score
S.N. Area Working hour | Knowledge/ Understanding | Applying Higher Ability
Remembering
1 Physical chemistry 32 MCQ (2x1) MCQ (5 x1) MCQ MCQ (1x1) 33
2 Inorganic chemistry 17 (3xD) 18
SQ (2x5) SQ (1x5) SQ (3x5)
3 Organic chemistry 20 SQ (2x5) 21
4 Applied chemistry 3 LQ (1) LQ (1x8) LQ (1) 3
Total 72 12 18 21 24 75
Item format plan
Type of item Score per item Number of items Total item | Total Score
Multiple Choice Questions 2 5 3 1 11 11
Short Question Answer 5 2 1 2 3 8 40
Long Question Answer 8 0 1 1 1 3 24
Grand Total 4 7 6 5 22 75
Grade : 12
Competency level
S.N. Area Working hour | Knowledge/ Understanding | Applying Higher Area wise Score
Remembering Ability
1 Physical chemistry 35 MCQ (2x1) MCQ (5 x1) MCQ (3x1) | MCQ (1x1) 36
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2 Inorganic chemistry 15 16
3 Organic chemistry 13 SQ (239 SQ (1x9) SQ(2x9) SQ(3x9) 14
4 | Applied chemistry 9 LQ (1x8) LQ (1x8) LQ (1x8) 9
Total 72 12 18 21 24 75
Item format plan

Type of item Score per item Number of items Total item | Total Score

Multiple Choice Questions 2 5 3 1 11 11

Short Question Answer 2 1 2 3 40

Long Question Answer 0 1 1 1 24

Grand Total 4 7 6 5 22 75

Remarks:

e Item format in composite should be met as per the specification grid.

e  +2 marks variation will be allowed within the area. But cannot be nil.

e Incase of 5 or 8 marks items, these should ensure that 1 mark will be assigned per element expected as correct response. However,
cognitive behavior intended might not be single behavior within the item. But in total cognitive distribution should met. +2 marks
variation will be allowed within the cognitive levels.

e  SQand LQ can be structured (have two or more sub-items). SQ and LQ can be distributed to two or more cognitive behaviors. In such
case these will be added to their respective cognitive behavior. In sum the distribution of cognitive behavior should be approximately to
the required distribution.

e  The distribution of questions based on cognitive domain will be nearby 15% knowledge/remembering, 25% understanding, 30%
applying and 30% higher ability level.

e In case of short question there will be 2"OR" questions and in case of long question there will be 1 "OR" question.
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Technical and Vocational Stream
Secondary Education Curriculum

Physics
Grade: 11 and 12 Credit hour: 3 Working hour: 96

1. Introduction

This curriculum presumes that the students joining grade 11 and 12 science stream
come with diverse aspirations, some may continue to higher level studies in specific
areas of science, others may join technical and vocational areas or even other streams.
The curriculum is designed to provide students with general understanding of the
fundamental scientific laws and principles that govern the scientific phenomena in the
world. It focuses to develop scientific knowledge, skill competences and attitudes
required at secondary level (grade 11-12) irrespective of what they do beyond this level,
as envisioned by national goals. Understanding of scientific concepts and their
application, in day to day context as well as the process of obtaining new knowledge
through holistic approach of learning in the spirit of national qualification framework is
emphasized in the curriculum.

In particular, this curriculum aims to provide sufficient knowledge and understanding of
science for all learners to become confident citizens in the technological world. It helps
the students to recognize the usefulness and limitations of laws and principles of physics
and use them in solving problems encountered in their daily lives along a sound
foundation for students who wish to study physics or related professional or vocational
courses in higher education. It also helps to develop science related attitudes such as a
concern for safety and efficiency, concern for accuracy and precision, objectivity, a
spirit of enquiry, inventiveness, appreciation of ethno-science, and willingness to use
technology for effective communication. It also promotes awareness of the principles
and laws of science that are often the result of cumulative efforts and their studies and
applications are subject to economic and technological limitations and social, cultural
and ethical perceptions/acceptance.

The curriculumprepared in accordance with National Curriculum Framework is
structured for two academic years in such a way that it incorporates the level-wise
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competencies, grade-wise leaning outcomes, scope and sequence of contents, suggested
practical/project activities, learning facilitation process and assessment strategies so as
to enhance the learning on the subject systematically.

2. Level-wise competencies

In completion of this course, students are expected to demonstrate the following
competencies:

1.

© g s~ w

Relatethe phenomena and processes of the world around them tothe knowledge
and understanding of physical laws, principles and theories and describe them
using appropriate scientific vocabulary, terminology and conventions

Use scientific instruments, apparatus and methods to collect, evaluate and
communicate informationaccurately and precisely

Design simple experiment to develop relations among physical quantities,
Carryout simple scientific research on issues related to physics and

Construct simple models to illustrate physical concepts

Use the knowledge of physics to promote care for the environment, indigenous
knowledge, social values and ethics.
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3. Grade wise learning Outcomes

Grade 11

Grade 12

Content Area: Mechanics

1. Physical Quantities

1.1  Demonstrate the meaning, importance and applications
of precision in the measurements

1.2 Understand the meaning and importance of significant
figures in measurements

1.3 Explain the meaning of dimensions of a physical quantity
1.4 Apply dimensional analysis method to check the
homogeneity of physical equations

1. Rotational dynamics
1.1  Recall equations of angular motion and compare
them with equations of linear motion

1.2 Derive the expression for rotational kinetic energy
1.3  Describe the term moment of inertia and radius of
gyration

1.4 Find the moment of inertia of thin uniform rod

rotating about its center and its one end

1.5 Describe the work and power in rotational motion
with expression

1.6 Define angular momentum and prove the principle of
conservation of angular momentum

1.7  Solve numerical problems and conceptual questions
regarding the rotational dynamics

2. Vectors

2.1 Distinguish between scalar and vector quantities

2.2 Add or subtract coplanar vectors by drawing scale
diagram (vector triangle, parallelogram or polygon method)
2.3  Describe scalar and vector products

2.4 Understand the meaning and applications of scalar and
vector product with examples

2. Periodic motion

2.1  Define simple harmonic motion and state its
equation.

2.2  Derive the expressions for energy in simple harmonic
motion

2.3 Derive the expression for period for vertical
oscillation of a mass suspended from coiled spring
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2.5 Solve related problems.

2.4 Derive expression for period of simple pendulum
2.5 Solve the numerical problems and conceptual
questions regarding the periodic motion

3. Kinematics

3.1 Explain and use the concept of relative velocity

3.2 Establish equations for a uniformly accelerated motion in
a straight line from graphical representation of such motion and
use them to solve related numerical problems

3.3 Write the equations of motion under the action of gravity
and solve numerical problem related to it

3.4 Understand projectile motion as motion due to a uniform
velocity in one direction and a uniform acceleration in a
perpendicular direction, derive the equations for various
physical quantities (maximum height, time of flight, time taken
to reach maximum height, horizontal range, resultant velocity)
and use them to solve mathematical problems related to
projectile motion

3. Fluid statics

3.1  Define up-thrust, pressure in fluid, buoyancy, center
of buoyancy and meta center

3.2 Describe surface tension and explain its principle
3.3 State Stoke’s law and use it to determine the
coefficient of viscosity of given liquid

3.4 Solve the numerical problems and conceptual
questions regarding the fluid statics

4. Dynamics:

4.1  Define linear momentum, impulse, and establish the
relation between them

4.2  Define and use force as rate of change of momentum
4.3  State and prove the principle of conservation of linear
momentum using Newton’s second and Newton’s third of
motion
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4.4  Define and apply moment of a force and torque of a
couple

4.5  Solve the numerical problem and conceptual question on
dynamics

5. Work, energy and power:

5.1 Explain work done by a constant force and a variable
force

5.2  State and prove work-energy theorem

5.3 State and prove the principle of conservation of energy
5.4  Differentiate between conservative and non-conservative
force

5.5  Solve the numerical problems and conceptual questions
regarding work, energy, power and collision

6. Circular motion

6.1 Define angular displacement, angular velocity and
angular acceleration

6.2  Establish the relation between angular and linear velocity
& acceleration

6.3  Define centripetal force and centripetal acceleration

6.4  Solve the numerical problem

7. Gravitation

7.1 Explain Newton’s law of gravitation

7.2 Define gravitational field strength

7.3  Define and derive formula of gravitational potential and
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gravitational potential energy

7.4  Define escape velocity and derive the expression of
escape velocity

7.5
time period of a satellite

Define and derive the expression for orbital velocity and

7.6 Solve the numerical problem

8. Elasticity -
8.1 State and explain Hooke’s law

8.2  Define the terms stress, strain, elasticity and plasticity

8.3  Define the types of elastic modulus such as young

modulus, bulk modulus and shear modulus

8.4  Derive the expression for energy stored in a stretched
wire
8.5  Solve the numerical problems and conceptual questions

regarding elasticity

Content Area: Heat and thermodynamics

9. Heat and temperature

9.1 Explain the molecular concept of thermal energy, heat
and temperature, and cause and direction of heat flow

9.2
law of thermodynamics.

Explain the meaning of thermal equilibrium and Zeroth

4. First Law of Thermodynamics

4.1  Clarify the concept of thermodynamic system.

4.2  Explain the meaning of work done by the system and
work done on the system, and describe how work done by
gas during expansion can be calculated from indicator (P —
V) diagram.

4.3  Define and explain two specific heat capacities of gas
appreciating the relationCp—Cv=Randcp—-cv =r.
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10. Thermal Expansion

10.1 Explain some examples and applications of thermal
expansion, and demonstrate it with simple experiments.
10.2 Explain linear, superficial, cubical expansion and define
their corresponding coefficients with physical meaning.
10.3 Establish a relation between coefficients of thermal
expansion.

10.4 Explain real and apparent expansion of liquid
appreciating the relation yr = yg + ya.

10.5 Solve mathematical problems related to thermal
expansion.

11. Quantity of Heat

11.1 Define heat capacity and specific heat capacity and
explain application of high specific heat capacity of water and
low specific heat capacity of cooking oil and massage oil

11.2 Describe Newton’s law of cooling with some suitable
daily life examples.

11.3 Explain the meaning of latent heat of substance
appreciating the graph between heat and temperature and define
specific latent heat of fusion and vaporization.

11.4 Distinguish evaporation and boiling.

11.5 Define triple point.

11.6 Solve mathematical problems related to heat

12. Rate of heat flow
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12.1 Explain the transfer of heat by conduction, convection
and radiation with examples and state their applications in daily
life.

12.2 Define temperature gradient and relate it with rate of heat
transfer along a conductor.

12.3 Explain ideal radiator (e= 1, a =1) and black body
radiation.

12.4 State and explain Stefan’s law of black body radiation
using terms; emissive power and emissivity.

12,5 Solve mathematical problems related to thermal
conduction and black body radiations.

Content Area : Wave and Optics

13. Reflection at curved mirrors

13.1 State the relation between object distance, image distance
and focal length of curved mirrors

13.2 State the relation between object size and image size
13.3 Calculate the focal length of curved mirrors and its
applications

5. Wave motion

5.1 Define and understand progressive wave
5.2 Write progressive wave in mathematical form
5.3  Discuss the condition under which stationary waves

can be formed

5.4  Write stationary wave in mathematical form
5.5 Calculate frequency, amplitude, velocity, time
periodetc of progressive wave

14. Refraction at plane surfaces
14.1 Recall the laws of refraction
14.2 Understand the meaning of lateral shift

6. Mechanical waves

6.1 Calculate Speed of wave motion
6.2 Describe Velocity of sound in gas
6.3 Describe Laplace correction
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6.4  Formulate the effect of temperature, pressure,
humidity on velocity of sound and their physical meaning

15. Refraction through prisms:

15.1 Understand minimum deviation condition

15.2 Discuss relation between angle of prism, angle of
minimum deviation and refractive index

15.3 Understand deviation in small angle prism and learn its
importance in real life

7. Wave in pipes and strings

7.1 Understand the formation of stationery waves in
closed and open pipes

7.2 Define and understand harmonics and overtones
7.3  State and use the formula for velocity of transverse
waves along a stretched string

16. Lenses

16.1 State properties of Spherical lenses

16.2 State the relation between object distance, image distance
and focal length of a convex lens

16.3 Define visual angle and angular magnification

16.4 Derive Lens maker’s formula and use it to find focal
length

8. Acoustic phenomena:

8.1 Describe sound waves as pressure waves in a
medium
8.2  Characterize the sound using its intensity, loudness,

quality and pitch

8.3  Discuss Doppler’s effect

8.4  Apply Doppler effect in realistic case where source
and observers are in relative motion.

17. Dispersion

17.1 Understand pure spectrum

17.2 Discuss chromatic and spherical aberration

17.3 Discuss achromatism in lens and its applications

9. Interference
9.1 Explain the Phenomenon of Interferences
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9.2 Understand the meaning of coherent sources

9.3 Describe Young's double slit experiment and obtain
the expression for nth order maxima

Diffraction

9.4  Describe diffraction at single slit

9.5 Understand diffraction pattern of image

9.6  Explain diffraction through diffraction grating

9.7  Explain the resolving power of optical instrument

Polarization

9.8  Describe phenomenon of polarization
9.9 Polaroids and their applications.

9.10 State and use Brewster’s law

Content Area: Electricity and Magnetism

18. Electric charges

18.1 Understand the concept of electric charge and charge
carriers

18.2 Understand the process of charging by friction and use
the concept to explain related day to day observations

18.3 Understand that, for any point outside a spherical
conductor, the charge on the sphere may be considered to act as
a point charge at its centre

18.4 State Coulomb’s law

18.5 Compute the magnitude and direction of the net force

10. Electrical circuits
10.1 Understand Kirchhoff's law and use to calculate
unknown parameters in

electrical circuits
10.2 Describe the circuit diagram of Wheatstone bridge
circuit and its

Importance
10.4 Describe meter bridge and understand it
10.5 Know construction, working and importance of
potentiometer
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acting at a point due to multiple charges

10.6 Distinguish between perfect conductors and super
conductors

10.7 learn the technique to convert galvanometer into
voltmeter and ammeter

10.8

19. Electric field:

19.1 Describe an electric field as a region in which an electric
charge experiences a force

19.2 Define electric field strength as force per unit positive
charge acting on a stationary point charge

19.3 Calculate forces on charges in uniform electric fields of
known strength

194 UseE = —2

4Tt 12

strength of a point charge in free space

or air

19.5 Understand the concept of electric flux of a surface
19.6 State Gauss law and apply it for a field of a charged
sphere and for line charge

11. Magnetic properties of materials:

11.1Define relative permeability and relative susceptibility
of a magnetic material

11.2 Discuss relationship between relative permeability
and susceptibility

11.3 Discuss Hysteresis of ferromagnetism
11.4Understand Dia,-para- and ferro-magnetic materials

20. Potential, potential difference and potential energy
20.1 Define potential at a point as the work done per unit
positive charge in bringing a small test charge from infinity to
the point

20.2 Use electron volt as a unit of electric potential energy

20.3 Recall and use V = Q

4TELT

for the potential in the field of a

12. Magnetic field

12.1 Show understanding of the concept of magnetic field
lines and magnetic flux and sketch magnetic field lines
around a straight current carrying conductor and long
solenoid

12.2 Explain Oersted’s experiment, its outcome and
limitations
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point charge

12.3 Discuss force on moving charge in uniform magnetic
field

12.4 Discuss force on a current carrying conductor placed
in uniform magnetic field

12.5 Describe moving coil galvanometer and know its
applications

12.6 Explain Hall effect and derive the expression
VH=BI/ntg where t is thickness

12.7 State Biot and Savart law and know its application on
(i) a circular coil (ii) a long straight conductor (iii) a long
solenoid

21. Capacitor

21.1 capacitance and capacitor

a. Show understanding of the uses of capacitors in simple
electrical circuits

b. Define capacitance as the ratio of the change in an
electric charge in a system to the corresponding change in its
electric potential and associate it to the ability of a system to

store charge
C. UseC =2
%4
21.2 Parallel plate capacitor
a. Derive C = %, using Gauss law and C = %,for parallel

plate capacitor

13. Alternating Currents:

13.1 Understand peak and rms value of AC current and
voltage

13.2 Discuss AC through a resistor, a capacitor and an
inductor

13.3 Understand Phasor diagram in RC and RL circuits
13.4 Describe series resonance condition and know its
applications

13.5 Understand the meaning of quality factor

13.6 Discuss power in AC circuits and know the term
power factor

13.7 Solve the numerical problems.
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b. Explain the effect on the capacitance of parallel plate
capacitor of changing the surface area and separation of the
plates

21.3 Combination of capacitors

a. Derive formula for combined capacitance for capacitors
in parallel combinations

b. Solve problems related to capacitors in parallel
combinations

22. DC Circuits

22.1 Electric Currents; Drift velocity and its relation with
current

a. Understand the concept that potential difference between
two points in a conductor makes the charge carriers drift

b. Define electric current as the rate of flow of positive
charge, Q = It

C. Derive, using Q=It and the definition of average drift
velocity, the expression I=nAVdwhere n is the number density
of free charge carriers

22.2 Ohm’s law Ohm’s law; Electrical Resistance:
resistivity and conductivity

a. Define and apply electric resistance as the ratio of
potential difference to current

b. Define ohm ,resistivity and conductivity

C. Use R = pl/ /A for a conductor
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d. Explain, using R = p/ /A, howchanges in dimensions of a
conducting wire works as a variable resistor

22.3 Current-voltage relations: ohmic and non-ohmic

a. Sketch and discuss the I-V characteristics of a metallic
conductor at constant temperature, a semiconductor diode and a
filament lamp d) state Ohm’s law

b. State Ohm’s law and identify ohmic and non-ohmic
resistors

22.4 Resistances in series and parallel

a. Derive, using laws of conservation of charge and
conservation of energy, a formula for the combined resistance
of two or more resistors in parallel

b. Solve problems using the formula for the combined
resistance of two or more resistors in series

22.5 Potential divider

a. Understand the principle of a potential divider circuit as a
source of variable pS.d. and use it in simple circuits

b. Explain the use of sensors (thermistors, light-dependent
resistors and strain gauges) in potential divider circuit as a
source of potential difference that is dependent on temperature,
illumination and strain respectively

22.6 Electromotive force of a source, internal resistance

a. Define electromotive force (e.m.f.) in terms of the energy
transferred by a source in driving unit charge round a complete
circuit
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b. Distinguish between e.m.f. and potential difference (p.d.)
in terms of energy considerations

C. Understand the effects of the internal resistance of a
source of e.m.f. on the terminal potential difference

Content Area: M

odern Physics

23. Nuclear physics

23.1 Explain how nucleus was discovered

23.2 Convey the meaning of mass number, atomic number
23.3 Calculate the expression of nuclear density

23.4 Explain the existence of different isotopes of the same
element

23.5 Describe main theme of Einstein’s mass energy relation
and state the relation

23.6 Explain the meaning of mass defect and cause of it
23.7 Describe the terms creation and annihilation

23.8 Derive the relation of binding energy and binding energy
per unit nucleon of different nuclei

23.9 Plot a graph between BE per nucleon and mass number
of different nuclei

23.10 Define nuclear fusion and fission and explain the
mechanism of energy release

23.11 Solve numerical problems related to nuclear physics

14. Electrons

14.1 Describe Millikan’s oil drop experiment and explain
how it suggests quantization of charge

14.2 Describe the motion of electrons in electric and
magnetic fields and derive appropriate mathematical
expressions

14.3 Describe J.J Thomson’s experiment with suitable
diagrams to explain the discovery of electron and its
characters

14.4 Solve numerical problems related to above topics

15. Photons
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15.1 Describe quantum nature of radiation

15.2 Describe work function and photoelectric effect

15.3 Derive Einstein’s photoelectric equation

15.4 Describe Millikan’s experiment for the verification of
Einstein’s photoelectric equation and calculate Planck’s
constant

15.5 Solve some related problems

16. Semiconductor devices

16.1 Describe the formation of PN junction and
semiconductor diode

16.2 Plot forward and reverse characteristics of
semiconductor diode including the concept of Zener diode
16.3 Define rectifier

16.4 Describe full wave rectification using semiconductor
diodes

16.5 Define logic gates and explain operation of different
logic gates OR, AND, NOT, NAND and NOR gates with
their symbol , Boolean algebra and truth table

17. Quantization of energy

17.1 Differentiate excitation and ionization potentials
17.2 Explain emission and absorption spectra

17.3 Define x-rays

17.4 Describe modern Coolidge tube method for the
production of x-rays with quality and quantity
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17.5
their applications

Illustrate different properties of x-rays along with

17.6 Solve numerical problems related to quantization of

energy
4. Scope and Sequence of Contents
Grade 11 Grade 12
Contents T H | Contents TH
Content Area: Mechanics
1. Physical Quantities 3 1. Rotational dynamics 7
1.1. Precision and significant figures. 1.1 Equation of angular motion, Relation between
Dimensions and uses of dimensional analysis. linear and angular kinematics
1.2 Kinetic energy of rotation of rigid body
1.3 Moment of inertia; Radius of gyration
1.4 Moment of inertia of a uniform rod
1.5 Torque and angular acceleration for a rigid
body
1.6 Work and power in rotational motion
1.7 Angular momentum, conservation of angular
momentum.
2. Vectors 4 2.  Periodic motion 6
2.1. Triangle, parallelogram and polygon laws 2.1 Equation of simple harmonic motion
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of vectors (SHM)

2.2. Resolution of vectors; Unit vectors 2.2 Energyin SHM

2.3. Scalar and vector products. 2.3 Application of SHM: vertical oscillation of
mass suspended from coiled spring, simple
pendulum
2.4  Oscillatory motion: Damped oscillation,
Forced oscillation and resonance.

3. Kinematics 3. Fluid statics

3.1 Instantaneous velocity and acceleration 3.1 Fluid statics: Pressure in a fluid; Buoyancy

3.2 Relative velocity 3.2 Surface tension: Theory of surface tension;

3.3 Equation of motion (graphical treatment) Surface energy

3.4 Motion of a freely falling body 3.3 Angle of contact, capillarity and its

3.5 Projectile motion and its applications. applications
3.4 Stokes law and its applications

4. Dynamics -

4.1 Linear momentum, Impulse

4.2 Conservation of linear momentum

4.3 Application of Newton’s laws

4.4 Moment, torque and equilibrium

4.5 Centre of mass and center of gravity

5. Work, energy and power

130




5.1 Work done by a constant force and a variable
force

5.2 power

5.3 Work-energy theorem; Kinetic and potential
energy

5.4 Conservation of Energy

5.5 Conservative and non-conservative forces

6. Circular Motion

6.1 Angular displacement, velocity and
acceleration

6.2 Relation between angular and linear velocity
and acceleration

6.3 Centripetal acceleration

6.4 Centripetal force

7. Gravitation

7.1 Newton’s law of gravitation

7.2 Gravitational potential; Gravitational
potential energy

7.3 Motion of a satellite: Orbital velocity and
time period of the satellite

7.4 Escape velocity

8. Elasticity
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8.1 Hooke’s law: Force constant

8.2 Stress; Strain; Elasticity and plasticity
8.3 Elastic modulus: Young modulus, bulk
modulus, shear modulus

8.4 Poisson’s ratio

8.5 Elastic potential energy.

Content Area:

Heat and Thermodynamics

9. Heat and Temperature

10.1 Molecular concept of thermal energy, heat and
temperature, and cause and direction of heat flow
10.2 Meaning of thermal equilibrium and Zeroth law
of thermodynamics.

2

10. Thermal Expansion

10.1 Linear expansion, coefficient of linear
expansion and its measurement

10.2 Superficial expansion and coefficient of
superficial expansion

10.3 Cubical expansion and coefficient of cubical
expansion

10.4 Relation among coefficient of linear
expansion, superficial expansion and cubical
expansion

4. First Law of Thermodynamics

4.1 Thermodynamic systems

4.2 Internal energy and First law of
thermodynamics

4.3 Heat capacities of an ideal gas at constant
pressure and volume and relation between them

11. Quantity of Heat
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11.1 Newton’s law of cooling

11.2 Measurement of specific heat capacity of
solids and liquids

11.3 Specific latent heat of fusion and
vaporization

11.4 Triple point

12. Rate of heat flow

12.1 Conduction: Thermal conductivity and
measurement

12.2 Convection

12.3 Radiation: Black- body radiation

12.4 Stefan — Boltzmann law.

Content Area: Waves & Optics

13. Reflection at curved mirror 2 5. Wave motion

13.1 Real and Virtual images. 5.1 Progressive waves

13.2 Mirror formula 5.2 Mathematical description of a wave
5.3 Stationary waves

14. Refraction at plane surfaces 1 6. Mechanical waves

14.1 Laws of refraction: Refractive index
14.3 Lateral shift

6.1 Speed of wave motion; Velocity of sound
in solid and liquid

6.2 Velocity of sound in gas

6.3 Effect of temperature, pressure, humidity
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on velocity of sound.

15. Refraction through prisms

15.1 Minimum deviation condition

15.2 Relation between Angle of prism, minimum
deviation and refractive index

15.3 Deviation in small angle prism.

7. Wave in pipes and strings

7.1 Stationary waves in closed and open pipes
7.2 Harmonics and overtones in closed and
open organ pipes

7.3 Velocity of transverse waves along a
stretched string

16. Lenses

16.1 Spherical lenses, angular magnification
16.2 Lens maker’s formula

16.3 Power of a lens

8. Acoustic phenomena

8.1 Sound waves: Pressure amplitude
8.2 Characteristics of sound: Intensity;
loudness, quality and pitch

8.3 Doppler’s effect.

17. Dispersion

17.1 Pure spectrum and dispersive power
17.2 Chromatic and spherical aberration
17.3 Achromatism and its applications

9. Wave Nature of light

9.1 Interference

9.1.1 Phenomenon of Interferences: Coherent
sources

9.1.2 Young’s double slit experiment.

9.2 Diffraction

9.2.1 Diffraction from a single slit

9.2.2 Diffraction pattern of image; Diffraction
grating

9.2.3 Resolving power of optical instruments.
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9.3 Polarization
9.3.1 Phenomenon of polarization
9.3.2 Polaroid

Content Area: Elect

ricity & Magnetism

18. Electric Charges 3 10. Electrical circuits
18.1 Electric charges 10.1 Kirchhoff’s law
Charging by induction 10.2 Wheatstone bridge circuit; Meter bridge
18.3 Coulomb’s law- Force between two point 10.3 Potentiometer: Comparison of e.m.f.,
charges measurement of internal resistances of a cell
18.4 Force between multiple electric charges. 10.4 Super conductors; Perfect conductors
10.5 Conversion of galvanometer into voltmeter
and ammeter; Ohmmeter
10.6 Joule’s law
19. Electric field 3 11. Magnetic properties of materials:
19.1 Electric field due to point charges; Field 11.1 Magnetic field lines and magnetic flux
lines 11.2  Flux density in magnetic material;
19.2 Gauss Law: Electric Flux Relative permeability; Susceptibility
19.3 Application of Gauss law: Field of a charge 11.3 Hysteresis
sphere, line charge, charged plane conductor 11.4 Dia,-para- and ferro-magnetic materials.
20. Potential, potential difference and 2 12. Magnetic field

potential energy
20.1 Potential due to a point charge, Potential

12.1 Force on moving charge; Force on a
conductor
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difference, potential energy, electron volt
20.2 Potential gradient

12.2 Force and Torque on rectangular coil,
Moving coil galvanometer

12.3 Magnetic field of a moving charge

12.4 Biot and Savart law and its application to
() a circular coil (i) a long straight conductor
(iii) a long solenoid

21. Capacitor

21.1 Capacitance and capacitor
21.2 Combination of capacitors
22.4 Energy of charged capacitor

13. Alternating Currents

13.1 Peak and rms value of AC current and
voltage

13.2 AC through a resistor, a capacitor and an
inductor

13.3 Phasor diagram

13.4  Series circuits containing combination of
resistance, capacitance and inductance

13.5 Power in AC circuits: power factor

22. DC Circuits

22.1 Electric Currents; Drift velocity and its
relation with current

22.2 Ohm’s law; Electrical Resistance;
Resistivity; Conductivity

22.3 Resistances in series and parallel,

22.4 Potential divider
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22.5 Electromotive force of a source, internal
resistance

22.6 Electrical power

Content Area : Modern Physics

23. Nuclear physics

23.1 Atomic number, Nucleon number, Isotopes
22.4 Einstein’s mass-energy relation

22.5 Mass Defect, BE per nucleon

22.6 Nuclear fission and fusion, energy released
23.4 Creation and annihilation

4

14. Electrons

14.1 Milikan’s oil drop experiment,

14.2  Motion of electron beam in electric and
magnetic fields

14.3 Thomson’s experiment to determine
specific charge of electrons

15. Photons

15.1 Quantum nature of radiation

15.2 Einstein’s photoelectric equation;
Stopping potential

15.3 Measurement of Plank’s constant

16. Semiconductor devices

16.1 Semiconductor- intrinsic and extrinsic
16.2 P-N Junction

16.3 Semiconductor diode: Characteristics in
forward and reverse bias

16.4  Full wave rectification

16.5 Logic gates; NOT, OR, AND, NAND and
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NOR.

- 17. Quantization of energy 4
17.1 Spectral series; Excitation and ionization
potentials
17.2  Energy level; Emission and absorption
spectra
17.3 De Broglie Theory; Duality
17.4  X-rays: Nature and uses

Total- 72 72
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5. Practical Courses [24 Hours]

The practical work that students do during their course is aimed at providing them

learning opportunities to accomplish competency number 2 and 3 of the syllabus as well

as reinforcing their learning of the theoretical subject content. This part of the syllabus focuses

more on skill building than knowledge building. Students must be aware of the importance of

precision, accuracy, significant figures, range and errors while collecting, processing, analyzing

and communicating data. Likewise, graphical method of analysis and drawing conclusion

should be encouraged wherever possible.

Students should

1. learn to use metre rule for measuring length, Vernier-calipers for measuring small
thicknesses, internal and external diameters of cylindrical objects and depths of
holes, spherometer for measuring radius of curvature of spherical surfaces and
micrometer screw-gauge for measuring diameter of small spherical or cylindrical
objects and very small thicknesses, traveling microscope with Vernier scale for
measuring small distances, top-pan balance for measuring small masses, stop
watch for measuring time interval, laboratory thermometer for measuring
temperature, protractor for measuring angle), ammeter and milli-ammeter for
measuring electric current and voltmeter for measuring electric potential
difference.

2. learn to measure precisely up to the least count of the measuring instrument-

metre rule — 0.001m or 1 mm

Vernier calipers - 0.1 mm

Spherometer - 0.01 mm

micrometer screw gauge - 0.01 mm

stop watch - 0.01s

laboratory thermometer - 0.5°C

protractor - 1°

3. learn to repeat readings and take the average value

4.  learn to draw a standard table, with appropriate heading and unit for every column
for storing data

139



5.

6.

learn to plot a graph using standard format, draw suitable trend lines, determine
gradient, intercepts and area and use them to draw appropriate conclusion
learn to estimate and handle uncertainties.

In each academic year, students should perform 8 experiments, either listed
below or designed by teacher, so that no more than three experiments come from
the same unit of this syllabus.

a) Practical Activities for Grade 11

I.  Mechanics

1.  Verify the law of moments by graphically analyzing the relation between
clockwise moment and anticlockwise moment on a half metre rule suspended at
the certre by a string.

2. Determination of Young modulus of elasticity of the material of a given wire by
graphically analyzing the variation of tensile force with respect to extension
produced by it.

1. Heat

3. Use of Pullinger’s apparatus for the Determination of the linear expansion of a
rod.

I11. Geometrical Optics

4. Use of Travelling Microscope for the determination of the refractive index of
glass slab by graphically analyzing how apparent depth varies with the real depth
for glass plates of different thicknesses.

IV. Current electricity

10. Verification of Ohm’s law and determination of resistance of a thin-film resistor

by graphical analysis of variation of electric current in the resistor with respect to
potential difference across it.
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11. Determination of resistivity of a metal wire by graphical analysis of variation of
electric current through a metal wire against its length.

b) Sample project works for grade 11

1. Study the variation in the range of a jet of water with angle of projection

2 Explore the factors affecting the rate of loss of heat of a liquid

3. Study the nature and size of the image formed by a convex lens using a candle
and a screen.
Comparative study of uses of alternative energy sources in Nepal
Study of application of laws and principle of physics in any indigenous
technology.

6.  Analyze the temperature dependence of refractive index of different liquids using
a hollow prism and laser beam.

7. Analyze the frequency dependence of refractive index of glass using a glass prism
and white light beam.

c) Some examples of innovative works for grade 11

1.  Design and construct a system to demonstrate the phenomenon of total internal
reflection (TIR) of a laser beam through a jet of water.

2. Construct a digital Newton meter using the concept of potential divider.

d) Practical Activities for Grade 12

I. Mechanics

1.  Use of Simple pendulum for the determination of the value of ‘g’ in the laboratory
by graphically analyzing the variation of period of oscillations with length of the
pendulum.

2. Determination of the coefficient of viscosity of liquid by Stoke’s method by

graphically analyzing the variation of time taken for six metal balls of different
diameters to travel the same distance in the given liquid with respect to their
diameters.
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I1. Wave and Optics

4.

Determination of the wavelength of He-Ne laser light by passing a plane
diffraction grating.
Determination of the frequency of A.C. Mains using sonometer and graphically
analyzing the variation of the ratio of resonating lengths with respect to the
frequency of tuning fork using tuning forks of different frequencies.
Determination of velocity of sound in air at NTP using resonance tube.

I11. Electricity and magnetism

7.

Use of potentiometer for the

a)  Comparison of emf’s of two cells

b)  Determination of the internal resistance of a cell

Use of deflection magnetometer to determination of the pole strength and
magnetic moment of a bar magnet

IVV. Modern Physics

C.

)

D

DR

6.

11. Study the I-V characteristics of a semiconductor diode.

Sampleproject works for grade 12

Design and construct a step-up transformer.

Construct a simple DC motor using a disk type magnet and a battery.

Construct a model of AC generator/dynamo.

Construction of a step down transformer attached with a full wave rectifier made
from semiconductor diodes.

Some examples of innovative works for grade 12

Study of the status of hydroelectricity in Nepal.

Verify Joule’ law.

History of space exploration
Learning Facilitation Method and Process

Students should be facilitated to learn rather than just accumulation of information.
Teacher plays vital role for delivering subject matters although others' role is also
important. Student centered teaching-learning process is highly emphasized. Students
are supposed to adopt multiple pathway of learning, such as online search, field visit,
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library work, laboratory work, individual and group work, research work etc. with the
support of teacher. Self-study by students is highly encouraged and learning should not
be confined to the scope of curriculum. Teacher should keep in mind intra and inter-
disciplinary approach to teaching and learning, as opposed to compartmentalization of
knowledge. Supportive role of parents/guardians in creating conducive environment for
promoting the spirit of inquiry and creativity in students' learning i anticipated.

During the delivery process of science teaching in grade 11 and 12, basically following
three approaches will be adopted;

... Practical/Appication/Experimen .
Conceptual/Theoritical tal Project works

a)  Conceptual/Theoretical Approach
Possible theoretical methods of delivery may include the following;

o interaction

o question answer

o demonstrations

. ICT based instructions

o cooperative learning

o group discussions (satellite learning group, peer group, small and large group)
o debate

o seminar presentation

o Journal publishing

o daily assignment

b)  Practical/Application/Experimental approach
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Practical work is the integral part of the learning science. The process of lab based

practical work comprises as;

o familiarity with objective of practical work

o familiarity with materials, chemicals, apparatus

o familiarity with lab process (safety, working modality etc.)

o conduction of practical work (systematically following the given instruction)

o analysis, interpretation and drawing conclusion

C) Project work Approach

Project work is an integral part of the science learning. Students should be involved in

project work to foster self-learning of students in the both theoretical and practical

contents. Students will complete project work to have practical idea through learning by

doing approach and able to connect the theory into the real world context. It is regarded

as method/ process of learning rather than content itself. So use of project work method

to facilitate any appropriate contents of this curriculum is highly encouraged.

In this approach student will conduct at least one research work, or an innovative

work under the guidance of teacher, using the knowledge and skills learnt. It could

include any of the followings;

(f)  Mini research

() Survey

(h)  Model construction

(i)  Paper based work

(j)  study of ethno-science

General process of research work embraces the following steps;

o Understanding the objective of the research

o Planning and designing

o Collecting information

o analysis and interpretation

o Reporting /communicating (presentation, via visual aids, written report, graphical
etc.)

General process of innovative work embraces the following steps;
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o identification of innovative task (either assigned by teacher or proposed by
student)

o planning

o performing the task

o presentation of the work

o Record keeping of the work

Students are free to choose any topic listed in this curriculum or a topic suggested by

teacher provided that it is within the theoretical contents of the Curriculum. However,

repetition of topic should be discouraged.

Learning process matrix
Knowledge and understanding Scientific skills and | Values, attitudes and

process application to daily life
e Scientific phenomenon, facts, | ¢ Basic and | ¢ Responsible
definition, principles, theory, integrated e Spending time for
concepts and new discoveries scientific process investigation
e Scientific vocabulary, skills
glossary and terminology Process

e Scientific tools, devises,
instruments apparatus e Investigation

e Techniques of uses of |e Creative thinking
scientific instruments with | ¢ problem solving
safety

e Scientific and technological
applications

Basic Science Process Skills includes,

7. Observing: using senses to gather information about an object or event. It is
description of what was actually perceived.

8.  Measuring:comparing unknown physical quantity with known quantity (standard
unit) of same type.
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10.

11.

12.

Inferring:formulating assumptions or possible explanations based upon
observations.

Classifying:grouping or ordering objects or events into categories based upon
characteristics or defined criteria.

Predicting:guessing the most likely outcome of a future event based upon a
pattern of evidence.

Communicating:using words, symbols, or graphics to describe an object, action or
event.

Integrated Science Process Skills includes,

11.

12.

13.

14.

15.

16.

17.

18.

19.

Formulating hypotheses:determination of the proposed solutions or expected
outcomes for experiments. These proposed solutions to a problem must be
testable.

Identifying of variables: Identification of the changeable factors (independent and
dependent variables) that can affect an experiment.

Defining variables operationally: explaining how to measure a variable in an
experiment.

Describing relationships between variables: explaining relationships between
variables in an experiment such as between the independent and dependent
variables.

Designing investigations:designing an experiment by identifying materials and
describing appropriate steps in a procedure to test a hypothesis.
Experimenting:carrying out an experiment by carefully following directions of the
procedure so the results can be verified by repeating the procedure several times.
Acquiring data:collecting qualitative and quantitative data as observations and
measurements.

Organizing data in tables and graphs:presenting collected data in tables and
graphs.

Analyzing investigations and their data: interpreting data, identifying errors,
evaluating the hypothesis, formulating conclusions, and recommending further
testing where necessary.
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20. Understanding cause and effect relationships: understanding what caused what to
happen and why.

21. Formulating models: recognizing patterns in data and making comparisons to
familiar objects or ideas.

7. Student Assessment

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, 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

Out of 100 full marks Internal evaluation covers 25 marks. Internal evaluation consists

of Practical work (16 marks), (b) Marks from trimesterexaminations(6 marks), and (c)

Classroom participation (3 marks)

o Practical Activities

Practical work and project work should be based on list of activities mentioned in this

curriculum or designed by the teacher. Mark distribution for practical work and project

work will be as follows:

S. | Criteria Elaboration of criteria Marks
N.
1. | Laboratory Correctness of apparatus setup/preparation
experiment Observation/Experimentation

Tabulation

Data processing and Analysis

Conclusion (Value of constants or prediction with
justification)

Handling of errors/precaution

2. | Viva-voce Understanding of objective of the experiment 1

R R R NN

[EEY

147



Skills of the handling of apparatus in use
Overall impression
3. | Practical  work | Records (number and quality)
records and
attendance
4 | Project work Reports (background, objective, methodology, | 2
finding, conclusion
Presentation 1
Total 16

Note: (i) Practical examination will be conducted in the presence of internal and
external supervisors. Evaluation of laboratory experiment will focus both the product of
work and skills competencies of student in using apparatus.
(if) 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 external supervisor.
o Marks from trimester examinations

Total of 6 marks; 3 marks from each trimester.
o Classroom participation (3 marks)
Classroom participation includes attendance (1) and participation in learning (2).
(b) External Evaluation
Out of 100 marks theoretical evaluation covers 75 marks. The tool for external
evaluation of theoretical learning will be a written examination. 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, creating).
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Specification Grid

Grade : 11 Subject : Physics Time: 2 hrs.
Competency level
S.N. Area Working hour | Knowledge/ Understanding | Applying Higher Area wise Score
Remembering Ability
1 Mechanics 27 MCQ (2x1) MCQ (5 x1) MCQ (3x1) | MCQ (1x1) 28
2 Heat and Thermodynamics 11 11
3 Wave and Optics 12 SQ (29) SQ (1x5) SQ (235) SQ (335) 13
4 Electricity and Magnetism 18 LQ (1x8) LQ (1x8) LQ (1x8) 19
5 Modern Physics 4 4
Total 72 12 18 21 24 75
Item format plan
Type of item Score per item Number of items Total item | Total Score
Multiple Choice Questions 1 2 5 3 1 11 11
Short Question Answer 5 2 1 2 3 40
Long Question Answer 8 0 1 1 1 24
Grand Total 4 7 6 5 22 75
Grade : 12
Competency level
S.N. Area Working hour | Knowledge/ Understanding | Applying Higher Area wise Score
Remembering Ability
1 Mechanics 18 MCQ (2x1) MCQ (5 x1) MCQ (3x1) | MCQ (1x1) 19
2 Heat and Thermodynamics 2 2
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3 Wave and Optics 15 SQ (2x5) SQ (1x5) SQ (2x5) SQ (3x9) 16
4 Electricity and Magnetism 20 LQ (1x8) LQ (1x8) LQ (1x8) 21
5 Modern Physics 17 17
Total 72 12 18 21 24 75
Item format plan
Type of item Score per item Number of items Total item | Total Score
1| Multiple Choice Questions 1 2 5 3 1 11 11
Short Question Answer 5 2 1 2 3 40
Long Question Answer 8 0 1 1 1 24
Grand Total 4 7 6 5 22 75
Remarks:
. Item format in composite should be met as per the specification grid.
. +1 marks variation will be allowed within the area. But cannot be nil.
. In case of 5 or 8 marks items, these should ensure that 1 mark will be assigned per element expected as correct response. However,

cognitive behavior intended might not be single behavior within the item. But in total cognitive distribution should met. £2 marks variation

will be allowed within the cognitive levels.

. SQ and LQ can be structured (have two or more sub-items). SQ and LQ can be distributed to two or more cognitive behaviors. In such
case these will be added to their respective cognitive behavior. In sum the distribution of cognitive behavior should be approximately to the

required distribution.

. The distribution of questions based on cognitive domain will be nearby 15% knowledge/remembering, 25% understanding, 30%

applying and 30% higher ability level.
. In case of short question there will be 2 "OR" questions and in case of long question there will be 1 "OR" question.
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Programming in JAVA
Grade: 11 Credit hrs: 4 Working hrs: 128

1. Introduction

Computer programming plays vital role to automate the world since it harnesses the
computing power and control the interaction between human and computer. Thus,
computer programming is important for our today’s contemporary world as well as
future global society. Computer programming is evolving and so are the programming
languages. One of most popular language among them is Java because the language
keeps evolving with its maturity. Java is platform independent and supports most
common programming paradigm. Java is most recommended language for mobile app
development also with its rich Application Programming Interfaces (APIs) and other
many more advantages.

This course facilitates students to be competitive in today’s programming world by
boosting them with programming in Java. This Java course will provide students with a
strong understanding of basic Java programming elements and data abstraction using
problem representation and the object-oriented framework. Also, students will get idea
about the basic procedural programming using java variables, arrays, loops, strings and
applets. Altogether, the course comprises all the fundamentals of programming with
Java. It will be delivered using both the conceptual and theoretical inputs through
presentation, discussion, reflective reading and group works as well as practical and real
world experiences through different practical activities.

The curriculum has been offered as per the structure of National Curriculum Framework
2076. It provides a comprehensive outline of level-wise competencies, grade-wise
leaning outcomes and scope and sequence of contents, suggested practical/project
activities, learning facilitation process and assessment strategies so as to enhance the
learning on the subject systematic.

2. Competencies

On completion of the course, the students will have the following competencies:
1.  Develop the concepts of object-oriented programming and fundamentals of Java.
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Define the concept of Class and Object.
Demonstrate and construct Java control statements.

Experiment Arrays and Strings in Java.
Use the basic ideas of input/output and Applets in Java.

Grade Wise Learning Outcomes

Content Area

Learning outcomes

Java Fundamental

Illustrate Java and discuss its origin and evolution.

Explain basic program structure of Java.
Illustrate and discuss objects.

Illustrate and discuss class.

Illustrate and discuss Abstraction.
Illustrate and discuss Inheritance.
Illustrate and discuss Encapsulation.
Illustrate and discuss Polymorphism.

Data types and variables

Describe the concept of data types.

Discuss and experiment variable and Constant.
Describe the concept of identifiers.

Illustrate keywords.

Explain access modifiers.

Illustrate and experiment escape sequence.
Discuss comments.

Explain and experiment operators.

Class and Object
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Describe the concept of class.
Describe the concept of object.
Explain and experiment constructor.
Explain and experiment inheritance.

Control Statements

5.1

Describe the conditional statements:

if, if else and if else if ladder, switch statements.

5.2

5.3

Illustrate loop statement and describe:
while, do while, for statements
Describe about Break and continue statement.

Arrays

51

Discuss concept of array.
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5.2 Describe about array types.
5.3 Construct arrays.
5.4 Experiment arrays processing.
5.5 Explain array class.
6 |String 6.1 Discuss the concept of string.
6.2 Construct string.
6.3  Describe string buffer and String builder class.
6.4 Elaborate string buffer method: append(), reverse(),
delete(),insert() methods.
6.5 Describe concept of string length.
6.6  Experiment the concatenate strings.
7 [I/Oand Java Applets  |7.1  Discuss I/O stream.
7.2 Show and experiment read and write Console.
7.3 Describe the concept of applets.
7.4 Describe about embedding applet to HTML file.

4. Scope and Sequence of Contents

Unit | Scope Content Hrs.
1 JAVA 1.1  Introduction 11
Fundamentals 1.2  Basic structure of JAVA program
1.3 Object
1.4  Class
1.5  Abstraction
1.6 Inheritance
1.7  Encapsulation
1.8 Polymorphism
2 Data types and 2.1  Datatypes 10
Variables 2.2 ldentifiers
2.3 Variables and Constant
24  Keywords
2.5  Access modifiers
2.6 Escape sequences
2.7  Comments
2.8 Operators(arithmetic, relational, logical,
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assignment)
Class and Object | 3.1  Introduction to Class and Object 8
3.2 Declaration of Class and Object
3.3  Constructors
3.4 Inheritance
Control 4.1 Conditional Statement 12
Statements 411 if
4.1.2 ifelse
4.1.3 ifelse if ladder
4.1.4 switch
4.2  Loop Statement
4.2.1 while
4.2.2 do...while
4.2.3 for
4.3  Break and Continue Statement
Arrays 5.1  Array Definition 8
5.2 Array Types
5.3  Array Declaration
5.4  Array Processing
55  Array Class
String 6.1  String Definition 10
6.2  String Declaration
6.3  String Buffer and String Builder Class
6.4  String Buffer Method (append(), reverse(),
delete(), insert() method)
6.5  String Length.
6.6  String Concatenation
I/0 and Java 7.1  1/O Stream 5
Applets 7.2  Read and Write Console
7.3 Concept of Applets
7.4  Appletsin HTML file
Total 64

Suggested Practical and Project Works
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The practical and project works are integral parts of reinforcing the students' learning.
So the new curriculum provisions the practical and projects works as a part of
curriculum. Some of the sample practical and project works are suggested herewith.
However, a teacher can adapt them or use similar other project works as per their
students need and specific context.

Unit | Grade 10

Scope Practical Activities Hrs.
1 OOP Concept e  Demonstrate OOP concept with real time 6
system.
2 JAVA e  Java environment setup. 14
Fundamentals e Installing java in computer system.

e  Demonstrate java compilation process.

e  Write a simple java program to print ‘Hello
Java’.

e Write different programs to demonstrate
different operators.

4 Concept of Class e  Simple class construction. 8

and Object e  Defining variables and functions inside a class.

e  Creating an object of a class.

e  Accessing variables using object reference
variable.

e  Writing a constructor function inside a class.

5 Control Statements | e  Write programs to use if, if else and if else 15
ladder.

e  Write program using switch statement.

e Write a program using while loop, do while
loop and for loop.

e  Write a program using break and continue
statements.

6 Arrays e  Program to initialize array in JAVA. 6
e  Program to add two 3*3 matrices using array.
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e  Multiply two 3*3 matrices using array.
e  Program to find whether the elements of an
array is even or odd number.
7 String e  Program to initialize string in JAVA 10
e  Program to compare strings
e  Program to reverse a string
e  Program to concatenate two strings
e  Program to find the length of string
8 I/0 and Java e  Create I/O stream program 5
Applets e  Embed a Java Applet to a HTML File
Total 64
6. Learning Facilitation Process

This course intends to provide both theoretical as well as practical knowledge and skills
on the subject, thereby, blends with both theoretical and practical facilitation strategies
to ensure better learning. In fulfilling the learning outcomes stated in the curriculum, the
teacher should use a variety of methods and techniques that fit to the contents. In
particular, the following methods, techniques and strategies are used for learning

facilitation:

Practical/application/experimental methods

Laboratory based practical works

Lecture

Interaction

Question answer
Demonstrations

Online based instructions
Cooperative learning

Project work methods (Research work i.e. survey and mini research, innovative

work or experiential learning, connection to theory and application)

Student Evaluation
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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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent
1 Participation Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.
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(i)  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 external supervisor.

(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 11 Subject: Programming in JAVA Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question Marks Weight
c
% Understand Number 2 L
£ 8 T
= 8, =
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Cls|&6| 3263|363 2|63 |2|6|3]|F
1| JAVA
11 9
Fundamentals
2 | Data types
YI? 10 7
and Variables
3 | Class and
] 8 6
Object
4 | Control
12 10
Statements
Arrays 8 6
String 10 7
I/0 and Java 5 c
Applets 6 1| 0| 3 11 0] 1 9| 5| 2| 16| 9| 25| 16
Total 64 6 1 0 3 1 0 1 9 5 2| 16 9| 25| 16| 50
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Computer Organization and Architecture

Grades: 11 Credit hrs: 4 Working hrs: 128

1. Introduction

Computer Architecture is a functional description of requirements and design implementation
for the various parts of computer. It deals with functional behavior of computer system. It
comes before the computer organization while designing a computer. Computer Organization is
how operational attribute are linked together and contribute to realize the architectural
specification. This curriculum presumes that the students joining grade 11 computer
Engineering stream come with diverse aspirations, some may continue to higher level
studies in specific areas of computer organization and Architecture subject. The
curriculum is designed to provide students with general understanding of the
fundamental computer laws and principles that govern the computer phenomena in the
world.

This curriculum comprises of fundamental conceptual principles and practices, an
introduction to computers, data representation, instruction format, memory, processor,
input/output organization It will be delivered using both the conceptual and theoretical
inputs through presentation, discussion, reflective reading and group works as well as
practical and real world experiences through different practical activities.

The curriculum is structured in accordance with National Curriculum Framework, 2076.
It focuses on both theoretical and practical aspects having equal teaching and practical.
It incorporates the level-wise competencies, grade-wise leaning outcomes, scope and
sequence of contents, suggested practical/project activities, learning facilitation process
and assessment strategies so as to enhance the learning on the subject systematically.

2. Competencies

On completion of the course, the students will have the following competencies:
1.  Develop the basic concept of computer, its history and parts.
2.  Elaborate memory and storage device in computer.
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3. Define the concept of computer processor.
4.  Use the idea about input and output organization of computer.

3.  Grade wise learning Outcomes

S.N. Content Area Learning outcomes
1 Introduction to 1.1 Introduce basic concept of computer.
computers 1.2 Develop the idea of computer organization (Block

diagram of Von Neumann Architecture).

1.3 Introduce to basic hardware components.

1.4 Elaborate the concept of power supply, Casing,
motherboards, CPU, Chipset, real-time clock,
BIOS.

1.5 Describe about different ports used in computer.

2 Data Representation | 1.1 Introduce data representation.

1.2 State units of measurement (Bits, Bytes).
1.3 Describe signed number representation.
1.4 Explain floating point representation.
1.5 Introduce BCD.

3 Instruction format 1.1 Introduce instruction format.

1.2 Explain instruction types.

1.3 Explain instruction set completeness.
1.4 Describe instruction cycle.

4 Memory 4.1 Introduce memory and its types.

4.1.1 Cache memory.

4.1.2 Primary memory.

4.1.3 Secondary memory.

4.2 Describe memory hierarchy.

4.3 Describe characteristics of Memory system.
4.3 Elaborate Memory Measurement Unit.

4.4 Introduce Memory address.

4.5 Describe Error-Correcting Codes.
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DIMM, RIMM).
4.7 Describe memory hierarchies.
4.8 Explain about Magnetic Disk
4.9 Introduce DVD-RW.
4.10 Introduce Flash Drive.

4.6 Explain the Memory Packaging and Types (SIMM,

Processor

5.2 Explain Arithmetic and logical Unit.
5.3 Describe the types of registers.

5.4 Elaborate instruction Execution.

5.5 Describe bus architecture.

5.6 Introduce the addressing modes.

5.7 Explain about types of processor.
5.7.1 lllustrate RISC and CISC.

5.1 Introduce Hardwired and Micro Programmed.

Input/ Output
Organization

6.1 Introduce peripheral devices.

6.2 Describe about Basic I/0 Interfaces.
6.3 Describe about I/O Technique.

6.4 Describe about 1/0 Processor.

VGA, USB 2.0 and 3.0).

6.5 Describe about 1/0 Ports (Serial, Parallel, HDMI,

4. Scope and Sequence of Contents

Unit | Scope Content Hrs.
1 Introduction to | 1.1 Introduction to basic concept of computer. 10
computer 1.2Computer organization (Block diagram of VVon

Neumann and Hazard Architecture)
1.3Introduction to basic hardware components
1.4Power supply, Casing, motherboards, CPU,
Chipset, real-time clock, BIOS

1.5Parallel ports, serial ports, interfacing(IDE,
SATA,PATA, ATAPC)
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Data
Representation

1.6 Introduction to data representation
1.7  Units of measurement (Bits, Bytes)
1.8 Signed number representation

1.9 Floating point representation

1.10 BCD

Instruction
format

1.5 Introduction to instruction format
1.6 Instruction Types

1.7 Instruction set completeness

1.8 Instruction cycle

10

Memory

4.1Introduction to memory and its types

4.1.1 Cache memory

4.1.2 Primary memory

4.1.3 Secondary memory

4.2 Memory hierarchy

4.3 Characteristics of Memory

4.3 Memory Measurement Unit

4.4 Memory address

4.5 Error-Correcting Codes

4.6 Memory Packaging and Types (SIMM, DIMM,
RIMM)

4.7 Magnetic Disk (Track, Sector, Clusters, SATA,
PATA)

4.8 DVD-RW

4.9 Flash Drive

12

Processor

5.1 Control unit
-Hardwired
-Micro Programmed
5.2 Arithmetic and logical Unit
5.3 Types of registers
5.4 Instruction Execution

14
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5.5 Bus architecture

5.6 Addressing modes (Immediate Addressing, Direct
Addressing, Register Addressing, Register Indirect
Addressing, Indexed Addressing, Indexed Addressing
and Based-Indexed Addressing)

5.7 Types of processor

5.7.1RISC

5.7.2CISC

Input/ Output
Organization

6.1 Peripheral devices

6.2 Basic I/0O Interfaces

6.3 1/0 Technique

6.4 1/0 Processor

6.5 I/0 Ports (Serial, Parallel, HDMI, VGA, USB 2.0
and 3.0)

12

Total

64

5.

Suggested Practical and Project Works

Practical and project work is an integral part of technical and vocational subjects. They
are carried out to consolidate the practical learning experiences. Some of the suggested
practical and project work activities are mentioned below. As these are the basic and
fundamental practical and project works, the teacher can adapt or introduce more
relevant to their context and students' needs.

Unit | Grade 11
Scope Practical Activities Hrs.
1 Introductionto | 1. Demonstration of basic computer hardware 16
computers components
4 Memory 1. Developing knowledge on Components used in 26

various memory devices
2. Install hard drive, CD drive and RAM
Demonstration of computer primary memory
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4. Demonstration and identification of SIMM,
DIMM, RIMM memory modules

5. Demonstration of different storage devices

6. Installing various storage devices and
understanding its working mechanism
Demonstration of different storage devices
Installing various storage devices and
understanding its working mechanism

5 Processor 1. Identification of computer processor in a 12
motherboard.

2. Demonstrate the working procedure of processor
using simulator

6 Input/ Output | 1. Demonstration of different input/output devices 10
Organization 2. Demonstration of different types of ports.
Total 64

6. Learning Facilitation Method and Process

Learning facilitation process is the crux of the teaching and learning activity. One topic
can be facilitated through two or more than two methods or processes. The degree of
usage will be based on the nature of the content to be facilitated. However, a teacher
should focus on methods and techniques that are more students centered and appropriate
to facilitate the content. The following facilitation methods, techniques and strategies
will be applied while conducting the teaching learning process:

o Practical/application/experimental methods

o Laboratory based practical works

o Lecture

o Interaction

o Question answer

o Demonstrations

o Online based instructions

J Cooperative learning
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o Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)

7. Student 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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent

1 Participation Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work Conduction of project work activities 10
Record keeping of project work activities

Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 | 10
marks

Total 50
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Note:

(i)  Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.

(i)  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 external supervisor.

(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 11 Subject: Computer Organization and Architecture Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question c Marks Weight
o Understand Number 2 g
< ] S
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1 | Introductionto | 10 -
computer
2 | Data 6 6
Representation
3 | Instruction 10
format 5 2 1 4 2 0 0 1 1 9 5 2 16 9 25 | 16 6
Memory 12 7
Processor 14 14
Input/ Output | 12 10
Organization
Total 64| 5 2 1 4 2 0 0 1 1 9 5 2 16 | 9 25 | 16 | 50
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Operating System
Grade: 11 Credit hrs: 4 Working hrs: 128

1. Introduction

An operating system is a program that acts as an interface between the user and the computer
hardware which manages and controls the execution of all kinds of programs. This
curriculum presumes that the students joining grade 11 computer Engineering stream
come with diverse aspirations, some may continue to higher level studies in specific
areas of operating system subject.

This curriculum comprises of fundamental conceptual principles and practices,
operating system overview, types of operating system, process and process scheduling,
operating System properties, deadlock and linux. It will be delivered using both the
conceptual and theoretical inputs through presentation, discussion, reflective reading
and group works as well as practical and real world experiences through different
practical activities.

The curriculum has been offered as per the structure of National Curriculum Framework
2076. It provides a comprehensive outline of level-wise competencies, grade-wise
leaning outcomes and scope and sequence of contents, suggested practical/project
activities, learning facilitation process and assessment strategies so as to enhance the
learning on the subject systematic.

2. Competencies

On completion of the course, the students will have the following competencies:
Develop Operating System

Use types of Operating System

Elaborate Operating System mechanism and scheduling techniques
Define Operating System processing.

Explain deadlock occur in process of Operating System.

Use the Linux Operating System

o a ks wbdhpE
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3. Grade wise learning Outcomes
S.N. | Content Area Learning outcomes
1 Introductionto | 1.1 Introduce Operating System.

Operating 1.2 Describe Functions of an Operating System.

System 1.3 Explain different types of Operating System (Based on
Processing method, Batch Operating System, Time
sharing Operating System, Multiprocessing Operating
System, Multitasking Operating System, Real time
Operating System and Distributed Operating System).

1.4 Explain OS Based on User Interface (Command user
Interface and Graphical user interface).

1.5 Describe OS based on Mode of user (Single user and
Multiuser).

2 Process and 1.1 Introduce Process, Program and process life cycle.
process 1.2 Describe Process Control block.

scheduling 1.3 Explain Process state.

1.4 Introduce process scheduling .

1.5 Explain Process scheduling queues and types of Process
schedulers (short term scheduler, Medium term scheduler
and Long term schedule.

1.6 lllustrate the concept of Preemptive and Non-Preemptive
Scheduling.

1.7 Mlustrate the concept of threat and its life cycle.

1.8 Describe Algorithm: FCFS/SJF/SRT.

3 Memory 3.1 Introduce Memory Hierarchy.

Management 3.2 Explain Memory function.

3.3 Describe Mono programming model and Multi
programming model.

3.4 Elaborate Sharing and protection.

3.5 Describe Static and dynamic partition.
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1.5

3.6 Explain Internal and External fragmentation.
3.7 lllustrate the concept of Virtual memory, Paging.
4 Deadlock 1.1 Introduce deadlock.

Management 1.2 Describe Necessary Conditions for Deadlock (Mutual
Exclusion, Hold and Wait, No preemption, Circular
wait).

1.3 Explain Methods for handling deadlock (Deadlock
Prevention, Deadlock Avoidance, Deadlock detection and
Recovery from deadlock).
5 Concept of 1.1 Introduce file management.
File 1.2 Explain File naming, File operation, File extension and
Management File system layout.
1.3 Describe File allocation: Contiguous, Index.
1.4 Elaborate Free space management.
6 Linux 1.1 Introduce Linux Operating System.
1.2 Explain features of Linux.
1.3 lllustrate advantages and disadvantages of Linux.
1.4 Explain Linus family.

Elaborate structure of Linux and Linux Basic Commands.

4. Scope and Sequence of Contents

Unit | Scope Content Hrs.
1 Introduction to Operating 1.1 Introduction to Operating System
System 1.2 Functions of an Operating System

1.3 Types of Operating System

1.3.1 Based on Processing method
a)Batch Operating System
b) Time sharing Operating System
¢)Multiprocessing Operating System
d)Multitasking Operating System
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e) Real time Operating System
f) Distributed Operating System
1.3.2 Based on User Interface
-Command user Interface
-Graphical user interface

1.3.3 Based on Mode of user

- Single user

- Multiuser

12

Process and process
scheduling

2.1 Introduction to Process and Program
2.2 Introduction to process life cycle
2.3 Process Control block

2.4 Process state

2.5 Introduction to process scheduling
2.6 Process scheduling queues

2.7 Types of Process schedulers

2.7.1 Short term scheduler

2.7.2 Medium term scheduler

2.7.3 Long term scheduler

2.8 Concept of Preemptive and Non-
Preemptive Scheduling

2.9 Concept of threat and its life cycle
2.10 Algorithm: FCFS/SJF/SRT

15

Memory Management

3.1 Memory Hierarchy

3.2 Memory function

3.3 Mono programming model

3.4 Multi programming model

3.5 Sharing and protection

3.6 Static and dynamic partition

3.7 Internal and External fragmentation
3.8 Concept of Virtual memory, Paging

10

Deadlock Management

4.1 Introduction to deadlock

10
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4.2 Necessary Conditions for Deadlock
4.2.1 Mutual Exclusion

4.2.2 Hold and Wait

4.2.3 No preemption

4.2.4 Circular wait

4.3 Methods for handling deadlock
4.3.1 Deadlock Prevention

4.3.2 Deadlock Avoidance

4.3.3 Deadlock detection

4.3.4 Recovery from deadlock

5 Concept of File 5.1 Introduction to file management 7
Management 5.2 File naming

5.3 File operation

5.4 File extension

5.5 File system layout

5.6 File allocation: Contiguous, Index
5.7 Free space management

6 Linux 6.1 Introduction to Linux 10
6.2 Features of Linux

6.3 Advantages and disadvantages of
Linux

6.4 Linux family

6.5 Difference between windows and

Linux

6.6 Structure of Linux

6.7 Linux Basic Commands
Total 64

5. Suggested Practical and Project Works
The practical work that students do during their course is aimed at providing them
learning opportunities to accomplish competency of the curriculum as well as
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reinforcing their learning of the theoretical subject content. Similarly, involving in a
project work fosters the self-learning of students in the both theoretical and practical
contents. As this subject emphasizes to develop both theoretical and practical
knowledge and skills, some of the practical and project works are suggested for the
students. However, the tasks presented here are the samples only. A teacher can assign
the extra practical and project works as per the students' need or specific context.

Unit | Grade 11
Scope Practical Activities Hrs.
1 | Introduction to Demonstrate various Operating Systems 26
Operating System Operate control panel

Create new user account

Installation of various Operating Systems
Partitioning and naming hard drives

Formatting hard drives
Setup bios password
Install drivers

2 | Process and process Developing programs in ¢ for various 8
scheduling process scheduling techniques

2. Practical explanation of process life cycle
3. Working of process queues developing

Pl N g k~wbd e

program in C
3 | Memory 1. Demonstrate graphical display Memory 10
Management Hierarchy, Mono programming model,

Multi programming model
2. Slide presentation of Static and dynamic

partition

4 | Deadlock 1. Graphical display of deadlock and its | 4
detection, handling, prevention and
avoidance

6 | Linux 1. Installation of Linux 16
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2. Execute different types of Commands in
Linux

3. Execute basic Linux directory commands
pwd,ls,cd,mkdir, rmdir

4, Demonstrate Linux absolute and relative
paths

5. Demonstrate Linux files, file types and file
commands file, touch, rm, cp, mv, rename
and its options

6. Demonstrate linux basic commands for
user management

Total 64

6. Learning Facilitation Process

Learning facilitation process is determined according to the content to be dealt in the

subject. It's also an art of teacher. The teacher should utilize such teaching methods and

techniques that are appropriate to the contents and needs of the students. In facilitating

the course, various approaches, methods and techniques are used. To be particular, the

following major methods and strategies are used in this subject:

o Practical/application/experimental methods

o Laboratory based practical works

. Lecture

o Interaction

o Question answer

o Demonstrations

o Online based instructions

J Cooperative learning

o Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)
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7.  Student 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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent
1 Participation Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.
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(i)  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 external supervisor.

(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 11 Subject: Operating System Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question c Marks Weight
o Understand Number % g

1 | Introductionto | 12
Operating 10
System

2 | Process and 15
process 15
scheduling

3 | Memory 10| 5 2 1|42 |0]0|1 11915 2 |16 9 | 25| 16 .
Management

4 | Deadlock 10 6
Management

5 | Concept of File 7 6
Management

6 | Linux 10 6
Total 64| 5 2 1 4 2 0 0 1 1 9 5 2 16 9 25 | 16 | 50

178




Web & Mobile Application Development

Grades: 11 Credit hrs: 4 Working hrs: 128

1. Introduction

Web application is a software system that provides a user interface through
a web browser. Mobile application development is the process to making software for
smart phones and digital assistants, most commonly for Android and 10S.

This curriculum comprises of fundamental conceptual principles and practices, an
introduction to mobile applications, mobile operating systems, android, 10S, web
applications and web application life cycle models. It will be delivered using both the
conceptual and theoretical inputs through presentation, discussion, reflective reading
and group works as well as practical and real world experiences through different
practical activities.

The curriculum is structured in accordance with National Curriculum Framework, 2076.
It focuses on both theoretical and practical aspects having equal teaching and practical.
It incorporates the level-wise competencies, grade-wise leaning outcomes, scope and
sequence of contents, suggested practical/project activities, learning facilitation process
and assessment strategies so as to enhance the learning on the subject systematically.

2. Level-wise competencies

On completion of the course, the students will have the following competencies:
Develop the mobile application distribution platforms

Define the basic concept of mobile Operating Systems

Use the various mobile Operating System (Android, 10S)

Explain the concepts of web application development platforms

Elaborate web applications life cycle

a > w D
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3. Grade wise learning Outcomes

S.N.|Content Area Learning outcomes

1 |Introduction to mobile|1.1 Introduce to mobile application.

applications 1.2 Describe the history of mobile application.

1.3 Elaborate mobile application  distribution
platforms.
1.4 lllustrate the difference between mobile
application and application software.

2 |Mobile Operating|3.1  Introduce to mobile operating software.

Systems 3.2 llustrate the need and effectiveness of mobile

Operating System.
3.3 Describe types of mobile Operating System
(Android, 10S, Blackberry)

3 |Android 3.1 Introduce Android.
3.2 Describe history of Android.
3.3 Explain Android versions and its features.
3.4 Describe working mechanism of Android.
3.5 Introduce Android Development Toolkit.

4 |I0S 4.1 Introduce 10S.
4.2 Describe history of 10S.
4.3  Explain IOS versions and its features.
4.4  Describe working mechanism of 10S.
4.5 Introduce I0OS Development Toolkit.

5 Web applications 5.1 Introduce to web applications.
5.2  Describe history web applications.
5.3  Explain platforms used for web applications.
5.4  Describe components of web applications.

6 |[Web application life|6.1 Introduce to life cycle of web application.

cycle models

6.2 Describe about different web application life
cycle models.
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4. Scope and Sequence of Contents

Unit

Scope

Content

Hrs.

1

Introduction
mobile
applications

to

1.1 Introduction to mobile application

1.2 history of mobile application

1.3 Mobile application distribution platforms
1.3.1 Google play

1.3.2 App store

1.3.3 Windows Store

1.3.4 Google Assistant/SIRI

1.4 Mobile application vs application software

Mobile
Operating
Systems

2.1 Introduction to mobile Operating System

2.2 Need and effectiveness of Mobile Operating
System

2.3 Types of mobile Operating Systems

2.3.1 Android

2.3.210S

2.3.3 Blackberry

12

Android

3.1 Introduction to android

3.2 Android versions and its features

3.3 Working mechanism of android

3.4 Introduction to Android Development Toolkit

12

I0S

4.1 Introduction to 10S

4.2 10S versions and its features

4.3 Working mechanism of 10S

4.4 Introduction to 10S development toolkit

12

Web
applications

5.1 Introduction to web applications
5.2 Platforms used for web applications
5.3 Components of web applications
5.3.1 Application server

5.3.2 Database Server

5.3.3 Web Browser

10
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5.3.4 Connecting a web application to a database
5.4.5 Accessing and retrieving data and values from

database
6 Web application | 6.1 Introduction to life cycle models 10
life cycle | 6.2 Life cycle models
models 6.2.1 Extreme Programming
6.2.2 Scrum
6.2.3 Time box development
6.2.4 Feature-driven Development
Total 64
5. Suggested Practical and Project Works

The practical and project works are integral parts of reinforcing the students' learning.
So the new curriculum provisions the practical and projects works as a part of
curriculum. Some of the sample practical and project works are suggested herewith.
However, a teacher can adapt them or use similar other project works as per their

students need and specific context.

Unit | Grade 11
Scope Practical Activities Hrs.
1 Introduction to | 1. Presentation on history of mobile | 8
mobile applications applications
2. Installation of applications from Google
playstore and 10S appstore and
windows store
3. Using mobile applications
2 Mobile  Operating | 1. Prepare document on need of Operating | 8
Systems System in mobile
2. Case study on old mobile phones vs
advanced mobile phones
3 Android Presentation of android features 10

Prepare document on android various
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versions and its features

3. Understanding the android
development toolkit and its usage

4. Writing simple program on android
development toolkit

4 I0S 1. Presentation of 10S features 10
Prepare document on 10S various
versions and its features

3. Understanding the 10S development
toolkit and its usage

4. Writing simple program on IOS
development toolkit

5 Web applications 1. Presentation on history of web |7
applications

2. Understanding the various components
of web applications

3. Case study on most widely used web
applications

4. Installing a web application and
exploring its functionalities

6 Web application life | 1. Prepare a document on various life | 6

cycle models cycle models of web application

7 Project work 1. Develop a simple mobile application | 15
for school purpose with database

Total 64

6. Learning Facilitation Process

This course aims to blend both theoretical and practical aspects of knowledge and skills
required in the subject. So, its facilitation process differs from the traditional method of
delivery. The practical aspect is much more focused. So, methods and strategies that
enable the practical skills in the students are much used in course of content facilitation.
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A facilitator encourages and assists students to learn for themselves engaging in

different activities with practical tasks. To achieve the entire objectives from this

syllabus, the teacher must use different techniques and process while teaching. In

particular, the teacher can make use of the following methods and strategies for the

learning facilitation:

o Practical/application/experimental methods

o Laboratory based practical works

. Lecture

o Interaction

o Question answer

o Demonstrations

o Online based instructions

J Cooperative learning

o Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)

7. Student 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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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
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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. | Mani activities | Activities in detail Percent
1 Participation | Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i)  Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.

(if)  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 external supervisor.

(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 11 Subject: Web & Mobile Application Development Time: 2 hrs.
Content Knowledge and Application Higher Ability | Total Question - Marks Weight
o Understand Number % g
= 1<) [a¥]
Unit § o = | O = | O = o | O = = § o = =] Es
1 Introduction to |8
mobile pplications 7
5 Mobile Operating | 12
Systems 10
3 Android 12 5 2 0 4 2 1 0 1 1 9 5 2 16 | 9 25 | 16 7
10S 12 12
5 Web applications | 10 6
5 Web  application | 10
life cycle models 8
Total 64 5 2 0 4 2 1 0 1 1 9 5 2 16 | 9 25 | 16 50
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Visual Programming
Grade :12 Credit hrs: 4 Working hrs: 128

1. Introduction

Technology has evolved directly proportional with time. The technology of yesterday is
an obsolete today. The world has become dependent of technology in each and every
field and ICT’s Prevalence and dominance is increasing day by day. Therefore,
Computer education relevance has been increasing day by day. The study of this Course
will help students to maximum use of technology and succeed them in their professional
life.

The visual programming using c# syllabus aims to help the students on computer
programming language concept. The end goal is to develop basic programming
knowledge and skills with the concept of variables, data types, control structure,
loop, arrays, strings, pointers and working with database etc. This subject covers
the basic needs of students for learning the latest programming languages. It will
be delivered using both the conceptual and theoretical inputs through presentation,
discussion, reflective reading and group works as well as practical and real world
experiences through different practical activities.

The curriculum has been offered as per the structure of National Curriculum Framework
2076. It provides a comprehensive outline of level-wise competencies, grade-wise
leaning outcomes and scope and sequence of contents, suggested practical/project
activities, learning facilitation process and assessment strategies so as to enhance the
learning on the subject systematic.

2. Competencies

On completion of the course, the students will have the following competencies:
1. Develop the features of C#£NET

2.  Define real-world applications of these languages

3. Use structures, pointers, arrays, control statements in C#.NET

187



4.  Describe the concept of data types, operators, keywords in C#£NET
3. Grade Wise Learning Outcomes
SN | Content Area Learning Outcomes
1 | Introduction to 1.1 Introduce C# its features and applications.
C#NET 1.2 Introduce the structure of C#.
1.3 Analyze the variables of C#.
1.4 Describe the Identifiers of C#.
1.5 Introduce the keywords of C#.
1.6  Explain data types in C#.
1.7  State the C# type conversion.
1.8 Introduce to C# operators.
2 | Control statements | 2.1  Introduce the control statements.
2.2 Demonstrate if ,if else and if else ladder and
compute it.
2.3 Demonstrate the switch statement and its functions.
2.4 lllustrate the for loop and deduce its usage.
2.5 lllustrate the do while loop and deduce its usage.
2.6  lllustrate the while loop and deduce its usage.
2.7 Classify loop control statements and compare its
features.
3 | Arrays 3.1 Introduce the arrays and its usage.
3.2 Demonstrate the declaration and initialization of
array.
3.3 Illustrate the data access from an array.
3.4  Introduce to multidimensional arrays.
3.5 Compare and deduce the applications of jagged
arrays, param arrays, and array class.
4 | Strings 4.1 Introduce the strings, its usages and functions.
4.2  Demonstrate the creation of an string object.
4.3 Demonstrate the methods of string class and deduce
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its usages.

4.4 Introduce to string functions and Examine the usage
of functions.
Structures 1.1 Introduction to structure, its features and its
necessities.
1.2 Demonstration of Defining of structure and its usage.
1.3 Compare and evaluate class vs structure and
demonstrate it.
Pointers 6.1 Introduce the pointers, its features and its
applications.
6.2 Differentiate between advantages and disadvantages
of pointers.
6.3 Demonstrate the access of data value using pointer.
6.4 Illlustrate the passing of pointers as parameters to
methods.
6.5 Demonstrate the access of array elements using a
pointer.
Working with | 7.1  Introduce the database, its features and necessity in
database programming environment.
7.2 Demonstrate the Database environment setup and
configure the requirements.
7.3 lllustrate the connection of C# program with
database.
7.4  Demonstrate the Read and write operations from the

database.
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4. Scope and Sequence

Unit

Scope

Content

Hrs.

1

Introduction
to C#NET

1.1 Introduction to C#.net

1.2 Development of C# net
1.3Introduction to C#.net and its features
1.4 Structure

1.5Variables

1.6 Identifiers

1.7Keywords

1.8 Data types

1.9Type conversion

1.10 Operators

10

Control
statements

2.1 Introduction to control statements
2.21f , if else and if else ladder

2.3 Switch statement

2.4 For loop

2.5 Do while loop

2.6 While loop

2.7 Loop control statements

10

Arrays

3.1 Introduction to array

3.2 Declaration and initialization of array

3.3 Accessing data from an array

3.4 Multi-dimensional arrays

3.5 Jagged arrays, param arrays and array class

Strings

4.1lintroduction to strings
4.2 Creating an string object
4.3 Methods of string class
4.4 String functions

Structures

5.1 Introduction to structure
5.2 Defining a structure
5.3 Features of C# structure

10
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5.4 Class vs. structure

6 Pointers 6.1 Introduction to Pointers 10
6.2 Advantages and disadvantages of pointers
6.3 Retrieving the data value using a pointer
6.4 Passing pointers as parameter to methods
6.5 Accessing array elements using a pointer
7 Working with | 7.1 Need of database in C# 8
database 7.2 Database environment setup
7.3 connecting a C# program with database
7.4 Reading and writing elements to and from the
database
Total 64
5. Suggested Practical and Project Works

Practical and project work is an integral part of technical and vocational subjects. They
are carried out to consolidate the practical learning experiences. Some of the suggested
practical and project work activities are mentioned below. As these are the basic and
fundamental practical and project works, the teacher can adapt or introduce more
relevant to their context and students' needs.

Unit

Scope

Activities

Hrs.

1

Introduction to
C#.NET

Presentation on C#NET
Installation of programming environment
Installation of Microsoft Visual Studio

16

Control statements

Program using if statements
Program using if else statement
Program using nested if else
Program using switch statements
Program using for loop

Program using while loop
Program using do while loop

No gk~ E=EwN e

12
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8.  Program using break and continue
3 Arrays 1.  Program to declare arrays 10
2. Program to read elements from an array
3. Program to add two matrixes
4. Program to multiply two matrixes
4 Strings 1. Program using various C# string functions | 5
5 Structures 1.  Simple C# program using structure 8
6 Pointers 1.  Simple C# programs using pointers 8
7 Working with | 1. program to connect C# with database 5
database 2. accessing and retrieving data and values
from database
Total 64
6. Learning Facilitation Process

This course intends to provide both theoretical as well as practical knowledge and skills
on the subject, thereby, blends with both theoretical and practical facilitation strategies
to ensure better learning. In fulfilling the learning outcomes stated in the curriculum, the
teacher should use a variety of methods and techniques that fit to the contents. In
particular, the following methods, techniques and strategies are used for learning

facilitation:

Practical/application/experimental methods

Laboratory based practical works

Lecture
Interaction
Question answer
Demonstrations

Online based instructions

Cooperative learning

Project work methods (Research work i.e. survey and mini research, innovative

work or experiential learning, connection to theory and application)
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7.  Student 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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent
1 Participation Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.
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(i)  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 external supervisor.

(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 12 Subject: Visual Programming Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question Marks Weight
o Understand Number § kY,
£ 2 S
= 8, =
Slo|le|lo|lole|o|ole|o|ole|lo|2 || 2
S| O Q S| O Q S| O Q S| O Q S| s @) Q S =
Cls|&6| 32|63 |6|3|2|6|3|2|2]|6|3]F
1 | Introductionto | 10 .
C#NET
2 | Control 10 9
statements
3 | Arrays 8 6
. 4 2 0 5 2 1 0 1 1 9 5 2 16 9 25 16
4 | Strings 8 6
5 | Structures 10 7
6 | Pointers 10 6
7 | Working with 8 9
database
Total 64| 4 2 0 5 2 1 0 1 1 9 5 2 16 9 25 16 50
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Computer Network

Grade: 12 Credit hrs: 4 Working hrs: 128

1. Introduction

The world has turned into a small globe due to the advancement of technology. The
technology has advanced in such a way no sector/field is out of reach. The world has
become dependent of technology and Computer network has become the most
prominent thing that has reached each and every corner of the world. Internet is a
network of computers and it has dominated all the others applications of technology. So
the knowledge of computer network has become necessity for day to day learning. The
study of this course will help young minds of Nation to maximum use of technology
and succeed them in professional life.

This curriculum aims to help the students on fundamental concept of computer network.
The curriculum comprises of introduction to computer network, Network types and
topologies network protocols, networking devices, workgroup computing, network
architecture theoretically and practically it focuses on setup of topologies, configuration
of protocols, Workgroup computing development and configuration and development of
network architecture. It will be delivered using both the conceptual and theoretical
inputs through presentation, discussion, reflective reading and group works as well as
practical and real world experiences through different practical activities.

The curriculum is structured in accordance with National Curriculum Framework, 2076.
It focuses on both theoretical and practical aspects having equal teaching and practical.
It incorporates the level-wise competencies, grade-wise leaning outcomes, scope and
sequence of contents, suggested practical/project activities, learning facilitation process
and assessment strategies so as to enhance the learning on the subject systematically.

2. Competencies

On completion of the course, the students will have the following competencies:
1.  Develop the basic concepts of computer networking
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2. Use the different types of network, network topologies and network protocols
3. Design Network architecture
4.  Demonstrate the various networking devices
5. Elaborate the workgroup computing
6.  Apply network security threats and preventions.
3. Grade Wise Learning outcomes
SN | Content Area Learning Outcomes
1 | Introduction to 1. Introduce the computer network and its features
computer Network | 2. lllustrate advantages and disadvantages of computer
network
3. Hlustrate the applications of computer network and
associate with daily learning
2 | Network Types Analyze the requirement of network division
and topologies Introduce the types of network their features
Introduce the local area network with features and
applications
4. Introduce the Metropolitan area network with features
and applications
5. Introduce the wide area network with features and
applications
6. Contrast the need of various topologies and its types
7. Introduce Bus topology with its features, applications
and diagram
8. Introduce Ring topology with its features, applications
and diagram
9. Introduce Star topology with its features, applications
and diagram
10. Introduce Mesh topology with its features, applications
and diagram
3 | Networking 1. Introduce to various networking devices and tools
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Devices and
Transmission
media

Introduce to Transmission media

Introduce to Bounded media, its advantages,
disadvantages, its types and applications
Introduce to Unbounded media, its advantages,
disadvantages, its types and applications

Network
Architecture

Introduce network architecture its features and
applications

Classify the types of network architectures

Introduce the domain based client server architecture
and demonstrate it with advantages disadvantages and
components

Introduce the peer to peer network and demonstrate it
with advantages, disadvantages and components
Elaborate the concept of centralized and decentralized
network.

Reference Model
and IP addressing

Introduce to Reference model

Compare OSI and TCP/IP model

Introduce Network protocols and its features needs and
application

Introduce to IP address and its class, division of range
of IPv4 with class and its applications

Contrast between IPV4 and IPV6

Introduce to Sub netting and its usage

Introduce IPV 6

Workgroup
Computing

Introduction to workgroup computing

Explain component of workgroup

Explain types of Workgroup computing

Illustrate advantage and disadvantage of workgroup
Explain application of workgroup

Network Security

N R 0D RPN oo

Introduce to network security
Explain the types of network security
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Private Network, etc.
4. Illustrate common network security threats

3. Mlustrate Firewall protection, E-Mail, Antivirus, Virtual

4. Scope and Sequence of Contents

Architecture

4.2 Types of Network Architecture

4.2.1 Client Server Architecture

4.2.2 Peer to peer Network Architecture

4.3 client server Architecture advantages and
disadvantages

Unit | Scope Content Hrs.
1 Introduction to 1.1 Introduction to computer network 4
computer 1.2 Advantages and disadvantages of computer Network
Network 1.3 Applications of computer Network
2 Network Types 2.1 Introduction to network types 10
and topologies 2.2 Types of Network
2.2.1 Local Area Network
2.2.2 Metropolitan Area Network
2.2.3 Wide Area Network
2.3 Topology introduction
2.4 Types of Network Topologies
2.4.1 Bus Topology
2.4.2 Ring Topology
2.4.3 Star Topology
2.4.4 Mesh Topology
3 Network Devices | 3.1 Introduction to various Network devices and Tools 10
and Transmission | 3.2 Introduction to Transmission media
media 3.3 Types of transmission media
3.3.1 Bounded media
3.3.2 Unbounded media
3.4 Transmission modes
4 Network 4.1 Introduction to Network Architecture 8
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4.4 Peer to peer architecture advantages and disadvantages
4.5 Centralized and Decentralized Network

Reference model
and IP
Addressing

5.1 OSI reference model

5.2 TCP/IP reference model

5.2 Introduction to protocols

5.2.1 Point to Point Protocol(PPP)

5.2.2 Internet Protocol (IP)

5.2.3 Transmission Control Protocol(TCP)
5.2.4File Transmission Protocol(FTP)
5.2.5 Simple Mail Transfer Protocol(SMTP)
52.6 HTTP

5.2.7 POP

5.4 IP address and its class

5.5 IPV4 Addressing

5.6 sub netting

5.7 Introduction to IPV6

14

Workgroup
Computing

6.1 Introduction to workgroup

6.2 Components of workgroup

6.3 Types of workgroup

6.4 Advantages and Dis-advantages of workgroup
6.5 Application of workgroup

Network Security

7.1 Introduction to Network security
7.2 Types of network security
7.2.1 Firewall Protection
7.2.2 Email security
7.2.3 Anti-virus and Anti-malware software
7.2.4 Virtual Private Network
7.2.4 Network Access control
- Authentication
- Authorization
- Accountability
7.3 Common Network Security Threats
7.3.1 Virus
7.3.2 Trojan horse

12
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7.3.3 Computer Worm
7.3.4 Phishing Attacks

Total

64

5.

Suggested Practical and Project Works

The practical work that students do during their course is aimed at providing them
learning opportunities to accomplish competency of the curriculum as well as
reinforcing their learning of the theoretical subject content. Similarly, involving in a
project work fosters the self-learning of students in the both theoretical and practical
contents. As this subject emphasizes to develop both theoretical and practical
knowledge and skills, some of the practical and project works are suggested for the
students. However, the tasks presented here are the samples only. A teacher can assign
the extra practical and project works as per the students' need or specific context.

Unit | Grade 12
Scope Practical Activities Hrs.
1 Introduction to 1. Make a presentation about the impact of | 6
computer Network computers in our daily life
2 Network Types 1. Physical configuration of LAN ina LAB 8
and topologies 2. Implement the Bus and Ring topology in the
LAB
3 Networking 2. Understand the color coding standard of UTP | 12
Devices and cable
Transmission 2.Implement the cross-wired cable and straight
media through cable using clamping tool
3.Understand the physical and practical
knowledge of the network devices (repeater,
hub, router, bridge, UPT, fiber cable)
4 Network 1. Configure peer to peer networking 14
Architecture 2. Create the logical diagram of client server
Architecture
3. Implementing client server architecture
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model

Reference model | 1. Configuring private IP address of class C 10
and IP addressing | 2. Observe Static and Dynamic Routing
3. Installing external NIC card

6 Workgroup
Computing
Network Security | 1. Understand and implement (threat Detection, 14
Data Backup, Password Policy,
Authentication)
Total 64

6.

Learning Facilitation Process

Learning facilitation process is determined according to the content to be dealt in the
subject. It's also an art of teacher. The teacher should utilize such teaching methods and
techniques that are appropriate to the contents and needs of the students. In facilitating
the course, various approaches, methods and techniques are used. To be particular, the
following major methods and strategies are used in this subject:

7.

Practical/application/experimental methods

Laboratory based practical works

Lecture

Interaction

Question answer

Demonstrations

Online based instructions

Cooperative learning

Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)

Student 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
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regular feedback for students, teachers and parents/guardians about how student
learning is. Class tests, unit tests, oral question-answer, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent
1 Participation | Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.

(i)  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
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presented report in their own language. Records of project works must be attested
by external supervisor.

(b) External Evaluation

External 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, creating).

204



Specification Grid

Grade: 12 Subject: Computer Network Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question c Marks Weight
o Understand Number 2 g
< 8 [
§ o|lc|lo2|lo|le| 2|0 2|0 2| o § ol | o %
1 | Introduction to 4 5
computer Network
2 | Network Typesand | 10 ;
topologies
3 | Network Devicesand | 10 ;
Transmission media
4 | Network 8/ 6 |2 |13 |1]1]0]|2|]0]|9]|5|2/|16|29]|2]16 .
Architecture
5 | Reference model 14 13
and IP Addressing
6 | Workgroup 6 6
Computing
7 | Network Security 12 9
Total 64| 6 | 2 | 1|3 |11 |0]|2]0|9]|5 |2 /|16|9]|2]1]| 50
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Contemporary technology
Grade: 12 Credit hrs: 4 Working hrs: 128

1. Introduction

The evolution of technology is growing day by day. With advancement of Technology
advanced mechanisms have been implemented to make daily activities easier and faster
with very less effort with use of technology. The technologies that are dominant due to
technology and presently available is known as contemporary technology. So for
advanced learning and use of technology the knowledge of contemporary is mandatory.
The curriculum aims to help the students on fundamental concept of contemporary
technology. The curriculum comprises of introduction to contemporary technology, E-
Commerce and its components and government policies, cloud computing its
components and government policies, E-Governance and its components and
government policies, IOT and its components and government policies, robotics and its
applications, multimedia and its types, big data and its necessities. It will be delivered
using both the conceptual and theoretical inputs through presentation, discussion,
reflective reading and group works as well as practical and real world experiences
through different practical activities.

The curriculum has been offered as per the structure of National Curriculum Framework
2076. It provides a comprehensive outline of level-wise competencies, grade-wise
leaning outcomes and scope and sequence of contents, suggested practical/project
activities, learning facilitation process and assessment strategies so as to enhance the
learning on the subject systematic.

2. Competencies

1 Develop the various technologies emerging in the world
2. Define the concept of E-Commerce and its uses

3 Application E-Governance and E-Medicine

4 Familiar with E-Learning

5 Describe basic concept of robotics and its applications
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6.  Use of multimedia
On completion of the course, the students will have the following competencies:
3. Grade wise Learning Outcomes
SN | Content Area Learning outcomes
1 | Introduction to | 1.1 Introduce contemporary technology.
contemporary | 1.2 Describe the need and effectiveness of Contemporary
technology Technology.
1.3 Analyze the applications of Contemporary technology.
1.4 Differentiate advantages and disadvantages of
contemporary technology.
1.5 Compare the changes brought by present used
contemporary technologies.
2 | E-Commerce 2.1 Introduce the E-Commerce.
2.2 Introduce the components of E-Commerce and their
roles.
2.3 Describe the types of E-Commerce and its applications.
2.4 Analyze the Scope of E-Commerce in Nepal and
Governments policy and steps in implementation of E-
Commerce.
3 | E-Governance | 3.1 Introduce the E-Governance.
3.2 Introduce the components of E-governance.
3.3 Analyze the scope of E-governance in Nepal and

Governments policy and steps in implementation of E-
governance.
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Cloud 4.1 Introduce the Cloud Computing.
Computing and | 4.2 Introduce the features and components of Cloud
Internet of Computing.
Things (I0OT) | 4.3 Know classification of Cloud Computing.
4.4  Analyze the scope of Cloud Computing in Nepal and
Governments policy and steps in implementation of
Cloud Computing.
4.5 Introduce the loTfeatures.
4.6 Introduce the components of 10T.
4.7  Analyze the scope of 10T in Nepal and Governments
policy and steps in implementation of 10T,
Al 5.1 Introduce Al, its history and its needs.
5.2 Identify the area of Al.
5.3 Advantages of Al.
5.4 Demonstrate robotics and applications of robotics in
Nepal.
55 Analyze the government policies and steps in
implementation of Al in robotics.
Multimedia 6.1 Introduce the multimedia, its features.
6.2 Contrast the advantages of multimedia.
6.3 Describe the components of multimedia and its standard
format of representation.
6.4 Demonstrate the applications of Multimedia and its
present practices.
Big Data 7.1 Introduce big data and its need and applications.
7.2 Describe the characteristics of big data.
7.3 Describe the challenges of Big data.
7.4  Describe advantages of big data.
7.5 Compare the types of Big data with examples.
7.6  Introduce the Hadoop framework.

208




4.

Scope and Sequence of Contents

Unit

Scope

Content

Hrs.

Introduction to
contemporary
technology

1.1 Contemporary technology definition

1.2 Need of contemporary technology

1.3 Applications of contemporary technology
1.4 Contemporary technology Advantages

1.5 Presently used Contemporary technologies

10

E-Commerce

2.1 E-Commerce definition

2.2 Components of E-Commerce

2.3 Types of E-Commerce

2.4 Applications of E-Commerce

2.5 Advantages of E-Commerce

2.6 Scope of E-commerce in Nepal

2.6 Government's steps in implementation of E-
Commerce in Nepal

E-governance

3.1 E-Governance Definition

3.2 Components of E-Governance

3.3 Advantages of E-governance

3.4 scope of E-governance in Nepal

3.4 Government's steps in implementation of E-
governance in Nepal

Cloud
Computing and
Internet of
Things (10T)

4.1 Cloud Computing definition

4.2 Features and Components of cloud computing
4.3 classification of cloud computing

4.4 Scope of cloud computing in Nepal

4.5 10T and its features

4.6 1oT Components

4.7Types Of 10T Wireless Networks

14

Al

5.1 Al Introduction
5.2 Area of Al
5.3 Advantages of Al

10
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5.4 Application of Al

5.4 Scope of Al in Nepal

5.5 Government's steps in promotion of Al in robotics
and technology.

Multimedia

6.1 Multimedia Introduction
6.2 Advantages of Multimedia
6.3 Components of Multimedia
6.4 Applications of Multimedia

Big Data

7.1Introduction

7.2 characteristics of Big data
7.3 Challenges of Big Data
7.4 Advantages of Big data
7.5 Types of Big data

7.6 Example of big data

7.7 Introduction to Hadoop

Total

64

5.

Suggested Practical and Project Works

The practical and project works are integral parts of reinforcing the students' learning.
So the new curriculum provisions the practical and projects works as a part of
curriculum. Some of the sample practical and project works are suggested herewith.
However, a teacher can adapt them or use similar other project works as per their
students need and specific context.

Unit | Grade 12
Scope Practical Activities Hrs.
1 Introduction to | 1. Make a slide about Contemporary technology 4
contemporary
technology
2 E-Commerce 1. Prepare a slide on a topic “Current trends of E- | 12
Commerce in Nepal” and demonstrate in your class
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as a group work.

2.  Collect the names, logo and other related
information of different Nepalese E-Commerce
Website and demonstrate in a sheet of chart paper.

3. Explore the below e-commerce sites and browse
the different parts and prepare a small report.

a)Ebay.com

b)  Flipcart.com

c)Snapdeal.com

d)  daraz.com.np

e)sastodeal.com

f) hamrobazaar.com

g) Amazon.com

h)  khalti.com.np

E-governance

1. Prepare a presentation file on a topic “E-Governance”
and demonstrate.

2. Prepare an article on “E-Governance in Nepal”.
Using the Internet, find some information about the
topic and include in your article and also mention
the name of the website you visited.

Cloud
Computing and
Internet of
Things (I0T)

1. Prepare a presentation file on a topic “Examples of
Services over Cloud" and demonstrate in your class.

2. Explain " three basic types of cloud computing
services " in a sheet of chart paper with figures.

3. Prepare a presentation file on a topic “Internet of
Things (IoT) with example” and demonstrate in your
class

12

Al

1. Prepare a presentation file on a topic “Sophia Robot in
Nepal” and demonstrate in your class.
2. Prepare on latest invention on Al and demonstrate.

10

Multimedia

1. Prepare a presentation file on a topic “Multimedia and
its Application” and demonstrate.

2. Prepare multimedia presentation on “Internet and its

10
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application”
7 Big Data 1. Prepare a presentation file on a topic “Big Data” and 8
demonstrate in your class.
2. Prepare a presentation file on a topic “Big Data for
Cyber-security”’and demonstrate in your class.
Total 64
6. Learning Facilitation Method and Process

Learning facilitation process is the crux of the teaching and learning activity. One topic
can be facilitated through two or more than two methods or processes. The degree of
usage will be based on the nature of the content to be facilitated. However, a teacher
should focus on methods and techniques that are more students centered and appropriate
to facilitate the content. The following facilitation methods, techniques and strategies

will be applied while conducting the teaching learning process:

7.

Practical/application/experimental methods

Laboratory based practical works

Lecture

Interaction

Question answer

Demonstrations

Online based instructions

Cooperative learning

Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)

Student 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, home assignment etc, are some

ways of formative evaluation.
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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.

(@ Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of 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. | Mani activities | Activities in detail Percent

1 Participation Participation in attendance, homework, classwork, | 5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.

(i)  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 external supervisor.
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(b) External Evaluation

External 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, creating).
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Specification Grid

Grade: 12 Subject: Contemporary technology Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question c Marks Weight
o Understand Number % g
= b (15}
§ o|lc|lo2|lo|le| 2|0 2|0 2| o § ol €| @ §
1 | Introduction to 10
contemporary 7
technology
E-Commerce 8 6
E-governance 8 6
Cloud Computing 4|5 |2 (0|4 |1 |1 |0|2|1|9]|5]|2/|16|9]2]16
and Internet of 14
Things (10T)
Al 10 9
Multimedia 6 2
7 | Big Data 8 6
Total 64| 5 | 2 | 0 | 4 | 1|1 |02 1|95 2 | 16| 9 | 25 | 16 | 50
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Software engineering and project

Grade: 12 Credit hrs: 4 Working hrs: 128

1. Introduction

Software has become an integral part for operation of hardware and other activities
performed on the computer. The use of software has made complex calculations and
other activities as simple as blink of an eye. The advancement of technology has
brought advancement in software too. The evolution of new software with user friendly
nature and graphical user interface has made human life dependent of computer. So
government of Nepal has realized its importance for the development of Computer
Sector in Nepal and Outsourcing of Software technology for expanding economy of
country. The study of this course will help students to learn about software, its types ,
development models enhancing success in professional life.

This curriculum aims to help the students on fundamental concept of Software
engineering leading to the development of project. The curriculum comprises of project
introduction, introduction on project topics, project management techniques, software
development life cycle, software development models, software analysis and design
tools. It will be delivered using both the conceptual and theoretical inputs through
presentation, discussion, reflective reading and group works as well as practical and real
world experiences through different practical activities.

The curriculum is structured in accordance with National Curriculum Framework, 2076.
It focuses on both theoretical and practical aspects having equal teaching and practical.
It incorporates the level-wise competencies, grade-wise leaning outcomes, scope and
sequence of contents, suggested practical/project activities, learning facilitation process
and assessment strategies so as to enhance the learning on the subject systematically

2. Competencies

On completion of the course, the students will have the following competencies:
1. Develop the basic introduction of project
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2.  Demonstrate the different project topics
3. Use the various project management techniques
4.  Introduce the Software development life cycle
5. Analysis various software development models
6.  Use of software analysis and Design tools
3. Grade wise Learning Outcomes
SN | Content Area Learning Outcomes
1 Introduction to 1.1  Introduce the Software Engineering and its importance.
Software 1.2 Describe the applications of Software Engineering.
Engineering
2 | Project management | 2.1  Introduce project development techniques.
techniques 2.2 Introduce PERT and its implementation.
2.3 Introduce CPM and its implementation.
2.4  Demonstrate the implementation of project management
techniques in real world.
3 | Software 3.1 Illustrate the importance and need of SDLC.
Development life 3.2 Describe the system development phases.
cycle 3.3  Elaborate System Study.
3.4  Elaborate the feasibility study and its types.
3.5  Describe the System Analysis.
3.6 Describe the System Design.
3.7  Describe the System Development.
3.8 Demonstrate the System Testing.
3.9  lllustrate the System implementation.
3.10 Describe the system Maintenance and reviews.
4 | Software 4.1  Introduce Waterfall model, its steps, features, applications
Development Model and its advantages & disadvantages.
4.2 Introduce prototyping model, its steps, features,
applications, and advantages &disadvantages.
4.3 Introduce to Spiral model, its steps, features, applications,
and advantages &disadvantages.
4.4 Introduce to RAD(Rapid Application Development)

217




model, its steps, features, applications, and advantages
&disadvantages.
5 | Software Analysis 5.1 Introduce the Dataflow diagram and ER Diagram.
and Design Tools 5.2 Introduce the Structure Chart.
5.3  Introduce the Decision Table.
5.4  Introduce the Decision Tree.
5.5  Illustrate Use case Diagram and Sequence Diagram.
6 | Project Work 6.1 Introduce web page development.
6.2  Elaborate the concept of game development.
6.3  Introduce Mobile application and development.
6.4  Elaborate software protection system.
6.5 Introduce E-learning platform.

4. Scope and Sequence of Contents

Unit | Scope Content Hrs.
1 Introduction to Software | 1.1 Software Engineering Definition 8
Engineering 1.2 Importance of Software Engineering
1.3 Applications of Software Engineering
2 Project management 2.1 Introduction to project development 8
techniques techniques
2.2 PERT introduction and implementation
2.3 CPM introduction and implementation
2.4 Implementation of project management
techniques in real world
3 Software Development | 3.1 Importance and need of SDLC 14

Phases

3.2 System Study

3.3 Feasibility study and its types

3.4 System Requirements & Analysis

3.5System Requirements Specification
(SRS)

3.6 System Design
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3.7 System Development

3.8 System Testing

3.9 System implementation

3.10 System Maintenance and reviews

Software Development
life cycle Models

4.1 Waterfall Model
4.2 Prototyping Model
4.3 Spiral Model

4.4 RAD Model

Software Analysis and
Design Tools

5.1 Dataflow diagram(DFD), ER Diagram
5.2Structure Chart

5.3 Decision Table

5.4 Decision Tree

5.5 Use case Diagram

5.6 Sequence Diagram

10

Project Work

6.1 Web page development

6.2 Game development

6.3 Mobile application development
6.4Software Piracy Protection System
6.5e-Learning Platform

16

Total

64

5.

Suggested Practical and Project Works

Practical and project work is an integral part of technical and vocational subjects. They
are carried out to consolidate the practical learning experiences. Some of the suggested
practical and project work activities are mentioned below. As these are the basic and
fundamental practical and project works, the teacher can adapt or introduce more
relevant to their context and students' needs.

Unit | Grade 12
Scope Practical Activities Hrs.
1 Introduction to Demonstrate  the concept of Software | 2
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Software Engineering Engineering

2 Project management Demonstrate the Project Management technique | 4

techniques using CPM & PERT
Design the GANTT chart

3 Software Development | Demonstrate the selection of appropriate SDLC | 4
life cycle Models models on the basis of project

4 Software 1. Illustrate the importance of Feasibility | 12
Development Phases study before the development of project

2. Develop requirement specifications of a

problem (SRS)
3. Familiarization with the testing tools like

JUNIT
5 Software Analysis 1. Develop DFD model (Level 0 , Level 1|12
and Design Tools DFD Model) of a College Management
System

2. Develop the Structured Design for the DFD
model design in 1

6 Project Work 1. Develop a simple Web Page for your | 30
college

2. Demonstrate the concept of Game
development and tools required

3. lllustration  of  Mobile  application
development and tools required

4. Make a presentation on software piracy
protection system

5. Make a presentation on E-learning platform

Total 64

6. Learning Facilitation Process

This course aims to blend both theoretical and practical aspects of knowledge and skills
required in the subject. So, its facilitation process differs from the traditional method of
delivery. The practical aspect is much more focused. So, methods and strategies that
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enable the practical skills in the students are much used in course of content facilitation.

A facilitator encourages and assists students to learn for themselves engaging in

different activities with practical tasks. To achieve the entire objectives from this

syllabus, the teacher must use different techniques and process while teaching. In

particular, the teacher can make use of the following methods and strategies for the

learning facilitation:

o Practical/application/experimental methods

o Laboratory based practical works

. Lecture

o Interaction

o Question answer

o Demonstrations

o Online based instructions

o Cooperative learning

o Project work methods (Research work i.e. survey and mini research, innovative
work or experiential learning, connection to theory and application)

7.  Student 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, 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.

(@) Internal Evaluation

Internal evaluation covers 50 Percent weightage. Internal evaluation consists of Practical
Activities (Practical works and projects works) (35 Percent), (b) Marks from trimester
examinations (10 Percent), and (c) Classroom participation (5 Percent). Practical work
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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. | Mani activities | Activities in detail Percent

1 Participation Participation in attendance, homework, classwork, |5
project work, practical works etc.

2 Practical work | Conduction of practical work activities 15
Record keeping of practical work activities 3

3 Project work | Conduction of project work activities 10
Record keeping of project work activities

4 Viva Viva of practical work and project work activities

6 Internal exam | First trimester 5 marks and Second trimester 5 marks | 10

Total 50

Note:

(i) Practical examination will be conducted in the presence of internal and external
supervisors. Evaluation of experiment will focus both the product of work and
skills competencies of student in using apparatus.

(if)  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 external supervisor.

(b) External Evaluation

External 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, creating).

222




Specification Grid

Grade: 12 Subject: Contemporary technology Time: 2 hrs.
Unit Content Knowledge and Application Higher Ability | Total Question | ~ Marks Weight
g Understand Number % %

1 |Introduction to 8
Software 7
Engineering

2 |Project management 8 6
techniques

3 |Software 14
Development 14
Phases 6 | 3]0 3|2 1] 0/|0/|1]9]|S5s 2 | 16| 9 | 25| 16

4 |Software 8
Development life 7
cycle Models

5 |Software Analysis .
and Design Tools 10

6 |Project Work 16 9
Total 64| 6 3 0 3 2 1 0 0 1 9 5 2 | 16| 9 | 25| 16 | 50
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