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2. English
Secondary Education Curriculum

English
Grade 9 and 10 Subject code: Eng 119 (Grade 9) Eng. 120 (Grade 10)
Credit hour: 4 Annual working hours: 128

1. Introduction
This curriculum has been designed for the students of Grade IX and X who are interested in

gaining the knowledge of English language and literature. It provides exposure to the simple
varieties of English that consolidate students' language learning through different types of
materials and activities. It intends to develop their competencies in both reading and writing
skills by creating their interest in English language and literature. Moreover, this curriculum
intends to expose the students to varieties of literary writings representing different genres in
English from diverse geographical and cultural contexts including those of Nepal. It aims at
enhancing students' intensive as well as extensive reading skills that help them strengthen
their creative and critical abilities. It also focuses on developing the students' soft skills so as
to enable them to cope with the socio-interpersonal values. In addition, it intends to develop
the students' abilities to distinguish between different genres, dialects and registers of
contemporary English.

2. Level -wise Competencies

This curriculum aims at developing the following competencies in the learners:

1. To comprehend varieties of intensive reading texts.

2. To comprehend varieties of extensive reading texts.

3. To produce different forms of writing such as summaries, paragraphs, precis, essays,
dialogues, narratives, autobiographies and journals.

4. To create descriptive, narrative, argumentative and expository writings.

5. To compose level-appropriate creative writings such as poems, essays, stories and
biographies.

6. To read for information, comprehension and pleasure.

7. To communicate their ideas in spoken and written form in personal, social and academic
contexts.

3. Learning outcomes
S.N. | Area/Genre Learning outcomes
1. Terms of English | 1. Understand the given terms of language and literature.
Language  and | 2. Identify their uses in the context
Literature
2. Outline of | 1. Describe the features of different ages related to language and
English literature with reference to history, politics and geography and
Language and S0 on.
Literature
3. Prose 1. Read different forms of prose for information and pleasure.
2. Comprehend the texts and answer questions based on them.
3. Be familiar with the usage of new vocabulary items from the
text.
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11.

Draw and express the central idea or theme of the given text.
Extract the main message of the text and the intention of the
author.

Identify and explain the meanings of key words, phrases,
idioms, sentence structures and paragraphs in their contexts.
Paraphrase the specific extracts from the text.

Summarize the text and justify its title.

Explain the given extracts with reference to their contexts.

. Create guided and free compositions (narratives, descriptions,

reports, summaries, etc.).
Produce cohesive pieces of writing using appropriate
vocabulary, language forms and style.

12. Give a brief introduction of the authors.

Drama 1. Identify and describe the elements of drama such as plot,
characters, language, setting, conflict and solution.

2. ldentify and describe the fivefold structure of drama which
includes Exposition, Rising Action, Climax, Falling Action and
Denouement.

3. Identify and explain the meanings of key words, phrases,
sentences and expressions used in the play according to the
context.

4. Introduce and describe the characters of the given play.

5. Explain the given extracts from the play with reference to the
context.

6. Paraphrase the specific extracts from the drama.

7. Comprehend the given text and answer the questions based on
it.

8. Write a summary of the play and justify its title.

9. Give a brief introduction of the dramatist/playwright.

10. Compose a short meaningful dialogue/skit on the given topic.

Poetry 1. Differentiate poetry from other genres and describe its basic

o &
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features.

Be familiar with the uses of new vocabulary items from the
poem.

Comprehend the poems and answer the questions based on
them.

Extract the central idea/theme of the poem.

Give the meaning of the selected words and phrases in a poem
and explain how and why they are used.

Write a summary of the poem and justify its title.

Give a brief introduction to the poet (s).

Compose a lyrical poem or song.

Recite the poems with appropriate rhyme and rhythm.
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4. Scope and Sequence of the Content
4.1 Content of Grade IX

Area/Genre Type Items | Estimated hours
1. Terms of | Basic and common terms (about 40) that are 7
English used in the texts selected such as simile,
Language and | metaphor, ballad, irony, alliteration,
Literature assonance, rhyme, rhythm, etc. with
examples
2. Outline of | Brief history of English language, sources of 8
English Language | vocabulary, language change, spelling vs.
pronunciation (sound-symbol correlation)
sentence structure patterns
3. Prose Fiction
The texts from the :
these subject areas a. Short stories 3 11
will be included: "o —Fqik tales 3 11
animals, earth,
disability,  global | c. Fantasy 2 6
warming,  human i i
rights, peace, d. Ancient stories 2 6
health and "¢ ™ Children's classics/novella 2 15
environment,
human values, | Non-fiction
children, women,
mass media, use of | & Essay (descriptive and narrative) 2 7
ICT, science and [, Memoir 1 3
technology,
freedom, equality, | c. Blog writing 1 2
nature, society, life _
and death, etc. d. Newspaper/non-fiction extracts 2 6
e. Moral values related texts 1 2
f. Meta language essay 1 2
4. Poetry a. Songs 1 2
The texts from the
these subject areas | b. Ballads 2 6
will be included:
animals, earth, | C. Lyrical poetry 2 6
love, war,
childhood d. Romantic poetry 3 9
memories, .
disability, ~ global | & Haiku 2 2
\r/;/grr]rtz:ng, r;)lg:ferj f. Free forms 2 4
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environment,

human values,
children, women,
gender issues, God,
freedom, equality,

etc.
5. Drama a. One-act plays (2) 2 11
b. Comics (graphic stories) (1) 1 2
Total working hours 128

4.2 Contents of Grade X

Genre Types Items | Estimated
hours
1. Terms  of | Basic and common terms (about 60) that are 7

English Language | used in the texts selected with examples
and Literature

2. An Outline of | Old age/Medieval age/Renaissance /Elizabethan 9
English Literature | period/Restoration period/Romantic
age/Victorian age /Twentieth century literature
(Modern and Postmodern)

(Key concepts and the basic features of each age)

3. Prose Fiction
The texts from the

these subject areas a. Short stories 3 12

WI” be included: b. Folk tales 3 11

animals, earth,

disability,  global | c. Fantasy 2 6

warming, human i .

rights, peace, d. Ancient stories 2 6

health and [ " Children's classics/novella 2 15

environment,

human values, | Non-fiction

children, women, _ _ _

mass media. use of | & Essay (imaginative and argumentative) 2 6

ICT, science and [, Memoir 1 5

technology,

freedom, equality, | c. Blog writing 1 2

nature, society, life

and death d. Travelogue 1 2

diplomacy, law etc. "o Email texts 1 5
f.  Newspaper/non-fiction extracts 2 4
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g. Moral values related texts 1 2
h. Meta language essay 1 2
4. Poetry a. Songs 1 2
The texts from the
these subject areas | b. Ballads 2 6
will be included: _
animal, earth, love, | C. Lyrical poetry 2 6
war, childhood i
memories, d. Romantic poetry 3 9
disability,  global .
warming, human | & Haiku 2 2
rights, peace, -
environment, f. Reflective poetry 1 2
human values,
children/women,
gender issues, god)
5. Drama a. One-act plays/Three act plays 2 10
b. Comics (graphic stories) 1 2
Total 36 170

5. Learning Facilitation Process
5.1 Principles of learning facilitation

This course draws on two major principles-intensive/extensive reading and
creativity/criticality in language learning. With an aim of strengthening students’ English
language competence, the course expects the teachers to provide their students with
opportunities for both intensive and extensive reading. Rather than following a teacher-
centered approach, students should be engaged in reading different genres of literary texts for
building their vocabulary and micro-reading skills such as extracting main ideas and
answering the questions based on the reading texts.

Teachers are also required to develop activities through which students are involved in
reading literary texts for pleasure and for understanding their social meanings. In this process,
students should be engaged in independent reading so that they get opportunities to
understand broader socio-political meanings of the texts organized under different themes. In
order to help students enhance their extensive reading ability, teachers should provide
additional readings that deal with similar themes as the reading of the textbook has. In other
words, the reading in the textbook should also be supplemented by reference materials.

The pedagogical principles and approaches to be followed in this course should help students
foster their creativity and develop their critical thinking skills, both in reading and writing
English. While engaging students in reading a variety of literary texts, the classroom
pedagogies for this course should focus on both creative and critical use of English. For this
purpose, the students should be involved in writing simple poems, different types of essays,
dialogues, biographies, travelogues and so on. In this process, the students are required to
carry out creative and other writing projects. Students’ interest should be kept at the center
for the accomplishment of such projects.
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5.2 Learning activities
Based on the above-mentioned pedagogical principles, the following activities should be
conducted in order to achieve the goals of this course:
e Student's reading and presentation
e Writing projects
e Dramatization, role-play and simulation
e Inquiry-based writing
e Reading for comprehension
e Reading for critical assessment/analysis
e Book talk (reading a particular book and having a talk on it)
e Discussion sessions
e Think - Pair- Share
e RDWS (Read, Discuss, Write and Say/Share)
e Teacher-guided self study
e Guest lecture and exposure visits
e Journal writing
e Library visits
e Listening to rhymes, lyrical poems and songs
e Reciting rhymes, lyrical poems and songs
e Watching movies (animated/unanimated, comic) and dramas
e Brainstorming and mind mapping
e Quick write/flash writing
e Book/film reviews
e Paraphrasing/genre conversion
e Genre conversion (e.g. converting poetry into prose and vice-versa)

6. Student Assessment Process

The letter grading system will be used for assessing the students' performance. In order to
assess the student's learning achievements in this curriculum, the following two types of
assessment will be used:

6.1 Formative assessment

In order to ensure the learning of the students, informal assessment will be conducted
regularly and timely feedback should 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 those areas which
pose problems in learning. This can also take the form of remedial teaching. 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' e Tests (class, weekly, monthly)
linguistic behaviours e Oral question-answer

e Anecdotal record e Project works

e Rating scale e Practical works

e Check list e Creative works

e Work sample/written samples e Self initiation in learning

e Interview e Class works

e Portfolio e Home assignments
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e Journals e Poetry recitation

e Games e Dramatization/simulation
e Debates e Role play
e Brainstorming e Group discussion

e Story telling/retelling

6.2 Summative assessment
As a part of summative assessment, there will be a written examination of 75 marks and
practical examination of 25 marks. The distribution of marks will be as follows:

S.N. | Genre Marks
1. Short Introduction to Language and Literature | 10
2 Prose | A. Reading comprehension 16
B. Text-based questions 24
3. Poetry 15
4. Drama 10
5. Practical 25
Total marks 100

6.3 Alternative testing measures (special need)

It is recommended that due attention be paid for assessing differently-abled students like the
students with hearing impairment, speech impairment and poor eye-sight. For this, alternative
testing measures should be designed and applied.

7. Learning/Facilitation Resources and Materials

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 extensive and proper use of the writing board. To
make learning easy, effective and interesting, a variety of materials should be used including
the following:

Charts such as the chart about the characteristics of historical periods, chart about
definitions and examples of literary terms, charts of a poems/stanzas with the mark of
prosodic features and figures of speech

Comparison tables

Family charts

Role cards

Newspaper cut-outs

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.)
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e Dictionaries, computers, audio players and mobile phones

e Multi-media

e Online resources

e Readers

e Additional references
e Sample interpretation/sample summary/theme/character sketch/poems, etc.

8. Test Specification Grid

Introduction to | Prose (40 Marks) Poetry (15 | Drama (10 Marks) Practical (25 Marks)
Language and Marks)

Literature (10

Marks)

1. Terms of English | 1.Reading 1. Explain | 1. Short answer | 1. Producing an
Language and | comprehension (an extract | question (2x5 = 10 | autobiography/biography/
Literature (2x2.5= 5 | (16 Marks) of a seen | Marks) memoir/ travelogue/ book,
Marks) a. One seen text | poem) with | Question types: song, poem or film review

Question type: from fiction or | reference to | a. Character sketch | (5 Marks)
DefineI the terms witz non-fiction the context | b, Describing the 2( Comio)sing poems/ songs
examples an _ (Ixs = 5 5 Marks
references (4x2 = 8 Marks) marks) Zlementsf of 3. Producing dialogue/ skit
b. One unseen fama 1OM & | Jhd acting it out with a
2. An Outline of prose text seen text friend or in  group/an
English Language (4x2 =8 Marks) | 2. Short | ¢ Writing a | interview with a person they
(for grade 9) answer summary/plot are interested in
An Outline of | Question types: guestions d.  Writing atheme | (5 Marks)
English literature (for | a. _Short _answer | (2x5 = 10 Justifying  the/ | 4. Interview/Oral test based
grade 10) questions including | Marks) title/ on the project works and the
(1x5 =5 Marks) vocabulary items Question f the | Procedures of the work
Question types (4x2 = 8 Marks) types: message ot € | (10 Marks)
a. Explanation of the a. play
development  of | 2. Text-base(_j short | Summarizing Analvsing/ (Note: For the students with
English language/ | 2nSWer questions (16 | apoem . Analysing ; speech  and  hearing
literature of certain Marks) b. Giving the | cOmparinng and | difficulties, give  some
. (2x 5 = 10 Marks) central idea / | contrasting/ questions and ask them to
perlod(s).. (1x 6= 6 Marks) theme of a reasoning write the answers.)
b. Explanatlon of the Question types: poem
features of English | Summary/narration/m Note:
language/ literature | aking comparison/ 1. Practical tests can be
of certain | Justification of the administered to the students
iod title or meaning / at different times of the
period(s). . i i
evaluation/compare academic term/session as
and contrast/ explain project work.
with reference to the 2. A portfolio of each
context/character student's  project  works
sketch should be maintained from
(Note: Questions the  beginning of the
should be asked from academic year. The teacher
both fiction and non- should evaluate the students'
fiction texts.) project works at least three
3. Text-based long times per academic year.
answer guestion
(From Novel/novella)
(1x8 = 8 Marks)
-O-
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4. Business Mathematics
Secondary Education Curriculum
Business Mathematics

Grade: 9 and 10 Subject Code: Bum. 149 (Grade 9)
Bum. 150 (Grade 10)

Credit Hour: 4 Annual Working hours: 128

1. Introduction

The purpose of education is not to fill a vessel but to kindle a fire. In particular, students
should be encouraged to be creative and imaginative in their learning and to continually form
ideas into new and more exciting combinations. This desirable goal is not always an easy one
to realize in mathematics with students whose primary interests are in areas other than
mathematics. However, these students need a certain level of skill and understanding of the
basic mathematical methods if the study of economics or finance or business is to be pursued
beyond the descriptive level as mathematics is widely used in economics, business and
finance. The purpose of this course, then, is to present mathematical skills and concepts, and
to apply them to ideas that are important to students in management, economics, and social
sciences.

This course aims at providing students frequent opportunities to develop and reinforce their
conceptual understanding, procedural thinking, problem-solving abilities, and develop their
ability to apply mathematical learning to their daily lives through mathematical models, and
expects to give students an opportunity to use technology extensively, not only for calculation
and visualization, but also as a tool for exploration and problem solving to improve efficiency
of calculation and enable more sophisticated analysis, without sacrificing operational fluency
and automaticity.

This course is designed to equip the students with the mathematical tools and techniques
essential for success in business and economics today. The course further aims at providing a
base for the students for higher education in management, economics and other business
related fields. Following are the main content areas included in this course:

1. Algebra 2. Matrix and Determinant 3. Calculus
4. Financial Mathematics 5. Optimization 6. Statistics
2. Level - wise Competencies

On completion of this course, students will gain knowledge and develop skills to use in
investigating, analyzing, interpreting, modeling, describing and solving problems in business
and economics, more precisely,

Demonstrate an understanding of algebraic concepts, operations, and relations
Develop algebraic and graphical reasoning with algebraic modelling

Develop reasoning skill through Equations and Inequalities

Interpret and analyze functions that arise in business and economics

Construct and compare linear, quadratic, and exponential models and solve problems
Understand the relationship between zeros and factors of polynomials

Perform operations and model with matrices

Solve real life problems using matrices and determinants

Demonstrate an understanding of limits, continuity and derivatives

10 Solve problems of mathematics of merchandising

11. Demonstrate an understanding of stock market and personal finance

30
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3.

12. Execute smart monetary decisions both personally and for their business
13. Develop skills of dealing with money and numbers, business investment decision

skills

14. Solve linear programming problems in economics and business

15. Develop statistical reasoning using measures of location, measures of dispersion
16. Use technology in solving mathematical, and business and economics problems.

Grade - wise Learning Outcomes
After completion of Grade nine and ten students will be able to

SN

Area

Learning outcomes (Grade 9)

Learning outcomes (Grade 10)

1.

Algebra

Logic

e Demonstrate an understanding of
basic terms: statements, truth value,
open sentences, Logical
connectives, Compound statements,
truth table with examples.

eFind negations of
statements.

compound

Equations
e Solve systems of Linear Equations

in two variables
e Model and solve the system of
linear equations.

Inequalities
e Solve linear inequalities in one
variable algebraically and
graphically.

e Demonstrate an understanding of
absolute values and their properties.
e Solve, algebraically, an equation
with a single absolute value, and
verify the solution.

Functions
e Demonstrate an understanding of a

function, domain, co domain and
range of a function.

o Sketch the graphs of functions: y =
constant, y =X, y = x4,y =%, y = vx
plotting several points.

e Find the inverse function of a
function.
eFind the composition of two
functions.

e Demonstrate an understanding of

Logic

¢ Analyze a conditional statement.

e Determine conjugate conditionals
and their truth-values.

e Demonstrate, using truth-tables, the
relationship between a conditional
and its conjugates.

Equations

eSolve quadratic equations by
factoring, completing the square and
using the quadratic formula.

e Solve systems of linear-quadratic
equations and quadratic-quadratic
equations.

e Demonstrate an understanding of
modeling with quadratic equations
and solve the models.

Inequalities
e Solve factorable quadratic and cubic

Inequalities.

e Demonstrate an understanding of
modeling with quadratic inequalities
and solve the models.

Functions

e Demonstrate an understanding of
bijective functions.

e Prove that for the existence of the
inverse of a function the bijectivity
of the function is necessary and
sufficient.

Quadratic Functions
e Demonstrate an understanding of

quadratic functions relating with
quadratic equations.
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modeling with functions (simple
cases).

Linear Functions

e Demonstrate an understanding of
linear functions, its domain and
range.

e Sketch
function.

¢ Find slope and intercepts of a line.

e Find the equation of a line in slope-
intercept form and two point form.

¢ Discuss on linear modeling to solve
real world problems.

the graph of a linear

Applications of Linear Functions

e Demonstrate an understanding of
linear supply and demand functions.

o Determine equilibrium condition.

e Demonstrate an understanding of
Consumer's and producer's surplus.
e Discuss on cost, revenue and profit

functions.

e Determine Break-Even condition,
Elasticity of demand, supply and
income.

e Discuss on consumer's budget and
cost constraints, budget and cost
lines, significance of the slope and
x-intercept of the budget line and
isocost line.

Sequences and series

e Define arithmetic sequences and
series.

e Solve problems of simple interest
and deprecation using knowledge of
arithmetic sequence and series.

¢ Solve other economics and business
problems involving  arithmetic
sequences and series.

Comp. Work: Excel for algebra.

e Identify main characteristics of
quadratic functions.

e Sketch the graph of a quadratic
function with its characteristics.

e Demonstrate an understanding of
modeling with Quadratic functions
and solve them.

Applications of
Functions
¢ Do supply and demand analysis.

¢ Do break-even analysis.
eFind the optimum value of a
guadratic function.

Quadratic

Polynomials

eUse long division to
polynomials.

e Use synthetic division to divide
polynomials.

¢ Demonstrate an understanding of the
remainder  theorem and  its
application.

¢ Demonstrate an understanding of the
factor theorem and its application.

e Find zeroes of a polynomial.

Sequences and series

divide

eSolve problems of geometric
sequence and series.

eSolve problems of compound
interest and deprecation using

knowledge of geometric sequence
and series.

e Solve other problems of economics
and business using knowledge of
geometric sequence and series.

Comp. Work: Excel for algebra.

Matrix and
Determinant

e Demonstrate an understanding of a
matrix.

o Perform matrix Operations.

o Use laws of matrix algebra.

e Find adjoint and Inverse of a matrix

¢ Solve systems of linear equations in
two variables by using Cramer’s
rule and inverse matrix methods.
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¢ Find the transpose of a matrix.

o Apply the concept of matrix in
manipulating commercial data.

e Define a determinant as a function
on set of square matrices.

¢ Evaluate determinants (up to second
order).

Comp. Work: Excel for matrix.

e Solve problems of
analysis

Comp. Work: Excel for system of
linear equations using matrix.

input/output

Calculus Limit and Continuity Derivatives
e Demonstrate an understanding of | e Find derivatives of polynomials of
the intuitive definition of the limit | degree upto three.
of a function at a point. eFind derivatives of functions
e Use the correct notation for the | involving square toots.
limit. e Explain the derivative as a slope.
eFind limits at a point by | eExplain the derivative as a rate
substituting, factorizing and | measurer.
rationalizing methods. e Demonstrate an understanding of
e Demonstrate an understanding of | rate of change by making
the intuitive definition of one-sided | connections between average rate of
limits change over an interval and
e Recognize, through investigation | instantaneous rate of change at a
with  or without technology, | point, using the slopes of secants
graphical and numerical examples | and tangents and the concept of the
of limits, and explain the reasoning | limit.
involved. e Apply constant rule, coefficient rule,
e Find one-sided limits. sum rule and power rule for powers
e Demonstrate an understanding of | upto three.
the continuity of functions at a | e Apply the derivatives in business
point. and economics.
e Test continuity of a function at a o
point using one-sided limits. Comp. Work: Excel for derivatives
Comp. Work: Excel for limits and
continuity
Financial Partnership Annuity

Mathematics

e Demonstrate an understanding of
simple and compound partnership,
and proportional division.

e Solve numerical partnership
problems.

Present worth and discount
e Demonstrate an understanding of

present worth, true discount, face
value, banker's discount, discounted
value and banker’s Gain.

e Compute their values.

e Demonstrate an understanding of the
ordinary annuity and Annuity due.

e Compute amount and present value
of annuity and annuity due.

e Solve other problems related to
ordinary annuity and annuity due.

Personal Finance
e Calculate the premium value of life

and nonlife insurance.

e Find the regular payments required
to amortize a debt.

eFind the amount that can be
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Mathematics of Buying

e Demonstrate an understanding of
invoices and trade discounts.

e Find the list price given the series
discount and the net cost.

e Express a series discount as an
equivalent single discount.

e Solve cash discount problems.

e Determine credit given for partial
payment of an invoice

Mathematics of Selling

e Use the basic formula for markup.

e Demonstrate an understanding of
markup based on selling price.

o Calculate markdown, reduced price,
and percent of markdown.

Budget sheet

o Prepare a budget sheet

including average monthly expenses

o Creating and Adjusting a

Budget

o Find the best buys according

to budget sheet and choose optional

personal expenses.

Debit and Credit Cards

e Demonstrate an understanding of
debit and credit card statements.

e Solve the problem related to
payment and minimum payment of
credit card.

e Solve the problem related to
prepayment and penalties.

Comp. Work: Excel for Financial

Mathematics

borrowed for a specified payment.

¢ Develop an amortization schedule.

eFind the total amount of interest
paid on an installment loan.

e Find the unpaid balance of a loan.

e Find the effect of paying an extra
amount

Stock Market

e Demonstrate an understanding of
buying and selling stock of NEPSE.

e Demonstrate an understanding of
rules for gain and loss, solve the
related problems and determine the
circuit breaks of particular stocks.

e Demonstrate an understanding of
stock tables and market indexes.

e Solve the problem related to rates of
return for stocks.

e Use the basic idea for pricing and
risk.

e Solve the problem of commission
and capital gain for buying and
selling of stocks.

eSolve the problem of stock
dividends and adjustment of price.

Business Investment Decisions
e Calculate the Net Present Value

(NPV) of an Investment
e Compare Investment Projects
e Find Internal Rate of Return (IRR)
e Compare NPV and IRR

Comp. Work: Excel for Financial
Mathematics

Optimization | Linear Programming Problem Linear Programming Problem
o Solve graphically linear inequalities | e Solve LP problems by graphical
in two variables. method.
¢ Solve graphically systems of linear | e Solve LP problems in economics
inequalities in two variables. and business.
Comp. Work: Excel for Linear | Comp. Work: Excel for Linear
inequalities Programming Problem
Statistics e Identify and interpret quartiles, | e Compute and interpret mean

deciles and percentiles for discrete
and continuous series.

eFind and interpret range and its
relative measure.

deviations from mean and median,
and standard deviation.

e Compute and interpret variance and
coefficient of Variation.
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e Compute and
deviation.

interpret

Comp. Work: Excel for statistics

quartile

sets .

e Use the coefficient of variation to
compare variation in different data

Comp. Work: Excel for statistics

4. Scope, Sequence and elaboration of Contents
Grade 9
S | Area Contents Possible activities Possible Working
N evaluation Hrs.
process (Th.+Pr.)
1. | Algebra | Logic Use the mathematical | There are | 30 + 10 =
o Statements, Logical | processes [C,Cn, T, V, R, M, | several ways | 40
Connectivesy E, PS]* to assess the
Compound  Statements | L09IC students
and truth tables e Introduce statements, truth | learning. Sqme
« Negation of Compound value, open  sentences, | Of the possible
Logical connectives, | Ways can be

Statements

Equations
e Systems of  Linear

Equations two variables

e Modeling with linear
equations

Inequalities

e Inequalities and their
properties

e Absolute values and
their properties
(without proof)
Functions

e Functions and their
visualization

e Basic Elementary
Functions  (Constant,

Identity, Square, Cube,
Square root) and their
graphs

e Inverse functions and
composite functions

e Modeling with
functions (simple
cases)

Linear Functions
e Linear functions and its

compound statements, truth
table with examples. Ask to
give examples of these
concepts with justification.

¢ Discuss how connectives are
used in everyday life and in
mathematics with examples,
Ask to give examples how
connectives are used in
everyday life.

e Construct Truth tables for
determining the truth values
of compound statements.

e Discuss on the negation of
compound statements with
examples.

Equations
e Discuss on solving
simultaneous linear

equations of two variables.

e Discuss on Modeling with
the  system of linear
equations to solve real world
problems.

Inequalities
e Introduce
notations.

e Explain order properties of

inequality

used to assess

the  student's

learning are as

follows:

= Oral task

= written task

" quiz

= gobservation

= self
evaluation

= interview

= portfolio

= Project work

= Practical
work
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graph

e Slope and intercepts of
aline

e Two point form of a
line

¢ Linear modeling

Applications of Linear

Functions

e Supply and Demand
Analysis

¢ Break-Even Analysis

e Consumer and producer
surplus

e Elasticity of demand,
supply and income

¢ Budget and
constraints

cost

Sequences and series

¢ Arithmetic  Sequences
and series

¢ Applications of
sequences and series in
economics and business

Comp. Work: Excel for
algebra

real numbers.

e Introduce linear inequalities.

eSolve  linear  inequality
problems.

o Apply linear inequalities in
economics and business.

o Introduce the absolute

value of real numbers.

e Explain, using examples,
how distance between two
points on a number line can
be expressed in terms of
absolute value.

¢ Determine the absolute value
of a numerical expression.

e Compare and order
absolute values of
numbers in a given set.

e Solve, algebraically, an
equation with a single
absolute value, and verify
the solution.

the
real

Functions
e Introduce a function with

contextual examples.

eDiscuss on domain, co
domain and range of a
function.

¢ Visualize functions.

o Sketch the graphs of Basic
Elementary Functions (y =
const, y =X, y = x4, y = X,

y=+x) plotting several
points.
e Introduce the inverse

function of a function.

eFind inverse functions of
given functions.

e Discuss on and find the
composition of two
functions.

e Show that [ g=gl] f.

e Discuss on modelling with
functions (simple cases) and
solve the model.

Linear Functions
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e Introduce linear functions.

¢ Discuss domain and range of
a linear function.

e Sketch the graph of a linear
function.

e Discuss and find slope and
intercepts of a line.

e Discuss on linear modelling
to solve real world problems.

Applications  of  Linear

Functions

¢ Discuss on linear supply and
demand functions.

o lllustrate linear supply and

demand functions
algebraically and
graphically.

e Discuss on and compute
equilibrium condition.

e Discuss on consumer's and
producer's  surplus  with
graphical illustrations.

e Discuss on and build cost,
revenue and profit functions.

e Discuss on and compute
break-even condition.

e Discuss on and compute
elasticity of demand, supply
and income with practical
significance.

e Discuss on  consumer's
Budget and cost constraints.
e Discuss on Budget and cost
lines, significance of the
slope and y-intercept of the
budget line and isocost line.

Sequences and series

e Identify the assumption(s)
made when defining an
arithmetic ~ sequence  or
series.

eProvide and justify an
example of an arithmetic
sequence.

¢ Derive a rule for determining
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the general term of an
arithmetic sequence.
e Describe the relationship

between arithmetic
sequences and linear
functions.

¢ Derive a rule for determining
the sum of n terms of an
arithmetic series.

e Determine t1, d, nor Snin a
problem that involves an
arithmetic series.

e Explain  the
means,

eSolve a problem that
involves an  arithmetic
sequence or series.

e Solve economics and
business problems involving
arithmetic  sequences and
series .

arithmetic

Comp. Work: Excel for
algebra

Matrix
and
Determi
nant

o Matrix and its
Operations

e Laws of Matrix
Algebra

e Transpose of a matrix

e Apply the concept of
matrix in manipulating
commercial data

e Determinants  (up to
second order)

Comp. Work: Excel for
matrices

Use the mathematical

processes [C, Cn, T, PS]*

e Motivate the study of
matrices with real world use.

¢ Define a matrix and discuss
on forms of matrices in
practical use.

¢ Discuss on algebraic
operations of matrices.

e Define the transpose of a
matrix.

e Discuss on modeling with
matrices.

o Represent a system of linear
equations in matrix notation.
e Apply the concept of a
matrix  in  manipulating

commercial data.

e Introduce determinants with
illustration.

e Define a determinant as a
function on set of square
matrices.

9+3=12
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¢ Evaluate determinants (up to
second order).

Comp. Work: Excel for
matrices

Calculus

Limit and Continuity
e Limit of a function

e One sided limits

e Continuous functions
¢ One sided continuity
e Discontinuities

Note: Intuitive concept
for Algebraic functions
only

Comp. Work: Excel for
limits and continuity

Use the mathematical
processes [C,Cn, T, V, M, E,
PS]*

Limit and Continuity

¢ Give the meaning of "tends
to".

¢ Give the intuitive definition
of the limit of a function at a
point.

e Use the correct notation for
the limit of a function at a
point.

¢ Give the graphical
illustration of the limit of a
function at a point.

e Compute limits at a point by
substituting, factorizing and
rationalizing methods.

¢ Give the intuitive definition
of the one sided limits.

o Give the graphical
illustration of the one sided
limits.

e Explain the relationship
between one-sided and two-
sided limits.

o [llustrate  functions  with
holes and closing in on the
holes with examples.

e Define and test continuity of
a function at a point.

e Discuss on discontinuities
graphically and
algebraically.

Comp. Work: Excel for limits
and continuity

Financia
|
Mathem
atics

Partnership
¢ Simple and compound
partnership

Present worth and

Use the mathematical
processes [C, Cn, T, M, E,
PS]*

Partnership

o Explain simple and

9+3=12
30 + 10 =
40
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discount
e Present Worth, True

Discount, Face Value,
Banker's Discount,
Discounted Value,
Banker’s Gain

Mathematics of Buying
elnvoices and Trade

Discounts

e Series Discounts and
Single Discount
Equivalents

e Cash Discounts

Mathematics of Selling
e Markup on Cost and

Selling Price
e Markdown

Budget sheet
e Average

Expenses
¢ Creating and Adjusting
a Budget
e Best Buys
¢ Optional
Expenses

Debit and Credit Cards
e Debit and Credit Card

Statements
¢ Payment and
Prepayment Penalties

Comp. Work: Excel for
Financial Mathematics

Monthly

Personal

compound partnership.

e Explain basic terms together
with proportional division
with illustration.

¢ Solve numerical partnership
problems in various contexts.

Present worth and discount
e Explain present worth, true

discount, face value, banker's
discount, discounted value
and banker’s Gain and derive
their formulas.
e eave other
students to
themselves.

formulas to
derive

Mathematics of Buying

e Explain invoices and trade
discounts.

¢ Give the problem solving
strategy to find the list price
given the series discount and
the net cost.

e Discuss on expressing a
series discount as an
equivalent single discount.

e Solve cash discount
problems with dating.

e Discuss on  determining
credit given for partial
payment of an invoice.

Mathematics of Selling
e Discuss on the terms used in

selling.

e Discuss on the basic formula
for markup on Cost.

e Calculate markup based on
cost.

e Explain markup based on
selling price.

eSolve markup problems
when selling price is the
base.

e Explain the term markdown
when applied to selling.

e Calculate markdown,
reduced price, and percent of

¥\




markdown.

Budget sheet

¢ Discuss the Average
Monthly Expenses.

e Calculate the creating and
adjusting a budget.

¢ Calculate the best buys for
reducing the expenditure.

e Calculate ~ the  optional
personal expenses.

Debit and Credit Cards

e Discuss the debit and credit

card statements.

eFind the payment and
minimum payment.

e Discuss the criteria for
prepayment penalties.

Comp. Work: Excel for
Financial Mathematics

Optimiz
ation

Linear Programming
Problem

e Linear inequalities in
two variables and their
graphical solutions
eSystem  of  Linear
inequalities in  two
variables and their
graphical solutions

Comp. Work: Excel for
Linear inequalities

Use the mathematical
processes [C, Cn, T, PS]*
Linear Programming
Problem

e Graph the boundary line
separating the two half
planes for an inequality.

e Explain, using examples,
how test points can be used
to determine the solution
region that satisfies an
inequality.

e Explain, using examples,
when a solid or broken line
should be wused in the
solution for an inequality.

o Sketch the graph of a linear
inequality.

eSolve a problem that
involves a linear inequality.

e Graph the boundary line
between two half planes for
each inequality in a system
of linear inequalities.

¢ Determine, graphically, the
solution region for a system
of linear inequalities, and
verify the solution.

9+3=12
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¢ Explain, using examples, the
significance of the shaded
region in the graphical
solution of a system of linear
inequalities.

e Model a problem, using a
system of linear inequalities
in two variables.

Comp. Work: Excel for

Linear inequalities

6. | Statistics

e Measures of position
(Quartiles, deciles and
percentiles for discrete
and continuous series)

e Measures of variation
(Range and its relative
measure, guartile
deviation  and its
relative measure)

Comp. Work: Excel for
statistics

Use the mathematical
processes [C,Cn, T, V, M, E,
PS]*

e Introduce the formula of the
percentile for a discrete
series with illustrations.

e Using the formula of the
percentile, introduce the
formulas of deciles and
quartiles for a discrete series
with illustrations.

e Introduce the formula of the
percentile for a continuous
series with illustrations.

e Using the formula of the
percentile, introduce the
formulas of deciles and
quartiles for a continuous
series with illustrations.

e Introduce and interpret range
and its relative measure

e Introduce and interpret inter
guartile range, and their
relative measures.

Comp. Work:
statistics

Excel for

9+3=12

Total

9 + 32 =
128

Grade 10

S | Area

Contents

Possible activities

Possible
evaluation
process

Working
Hrs.
(Th.+Pr.)

1. | Algebr

Logic

¢ Conjugate
conditionals

e Variants of

o Explain

Use the mathematical processes
[C,Cn, T,V,R, M, E, PS]*
Logic

¢ Analyze a conditional statement.
conjugates of a

There are
several ways
to assess the
students

learning. Some

30 + 10 =
40
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conditional

Equations

¢ Quadratic equations

eSystem of linear-
guadratic equations.

o System of quadratic-
quadratic equations

¢ Modeling with
Quadratic equations

Inequalities
o Quadratic Inequalities

Functions
e Bijective function

o Relation

between Bijective and

inverse function

Quadratic Functions

e Quadratic Functions

e Sketching the graph
of a guadratic
function  with its
characteristics

e Quadratic modeling

Applications of
Quadratic Functions
o Supply and Demand

Analysis
¢ Break-Even Analysis
e Optimization

¢ Polynomials

e Division of
polynomials

e Remainder theorem

and its application
e Factor theorem and its

application

Sequences and series

e Geometric  sequence
and series

o Applications of
Geometric sequences
and series in
economics and

conditional statement; determine
their truth-values.

e Demonstrate, using examples,
that the converse or inverse of a
statement may not have the same
truth-value as that of the original
statement.

e Demonstrate, using examples,
that the truth-value of a
conditional statement does imply
the truth-values of its
contrapositive.

¢ Explain variants of a conditional
in practice.

Equations
e Determine, by factoring, the

roots of a quadratic equation, and
verify by substitution.

¢ Derive the quadratic formula

e Determine, using the quadratic
formula, the roots of a quadratic
equation.

e Solve a quadratic equation by
using strategies such as:

o factoring

. completing the square

. applying the quadratic
formula.

e Select a method for solving a
quadratic equation, justify the
choice, and verify the solution.

e Explain, using examples, how
the discriminates may be used to
determine whether a quadratic
equation has two, one or no real
roots;

e Solve systems of linear-quadratic
and quadratic-quadratic
equations in one variable.

e Model a situation, using a system
of linear-quadratic or quadratic-
quadratic equations.

eRelate a system of linear-
quadratic or quadratic-quadratic
equations to the context of a
given problem.

¢ Solve a problem that involves a

of the possible

ways can be

used to assess

the  student's

learning are as

follows:

= Oral task

= written task

" quiz

= observation

= self
evaluation

= interview

= portfolio

= Project work

= Practical
work

40




business

Comp. Work: Excel
for algebra

system of linear-quadratic or
quadratic-quadratic ~ equations,
and explain the strategy used.

Inequalities

e Determine the solution set of
quadratic  Inequalities  using
number line and constructing a
table of signs of factors.

e Demonstrate an understanding of
modeling with guadratic
Inequalities and solve the
models.

Functions
e Discuss on bijective functions

with graphical and algebraic
illustrations

e Discuss and prove that for the
existence of the inverse of a
function the bijectivity of the
function is sufficient.

Quadratic Functions

e Discuss on quadratic functions
relating with quadratic equations

e Discuss on main characteristics

of Quadratic Functions
(Openness, intercepts  and
vertex).

o Sketch the graph of a quadratic
function with its main
characteristics.

e Discuss on modelling with
quadratic functions and solve
them.

Applications  of  Quadratic

Functions

o lllustrate quadratic supply and
demand functions graphically

e Discuss on equilibrium condition

e Compute equilibrium demand
and supply

e Discuss on quadratic cost,
revenue and profit functions

e Discuss on Break-Even condition

e Compute Break-Even point

eFind the optimum value of a
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Quadratic Function

Polynomials

o Recall the long
division algorithm for ordinary
arithmetic.

e Follow the same algorithm for
dividing polynomials.

e Introduce synthetic division as
a shorthand method for the
special case of dividing by a
linear factor whose leading
coefficient is 1.

e Explain the use of synthetic
division for finding zeroes (or
roots) of polynomials.

eDiscuss on the remainder
theorem and its application.

e Discuss on the factor theorem
and its application.

Sequences and series
o |[dentify assumptions made when

identifying a geometric sequence
or series.

e Provide and justify an example
of a geometric sequence.

¢ Derive a rule for determining the
general term of a geometric
sequence.

eDetermine t1, r, n or tn in a
problem  that involves a
geometric sequence.

¢ Derive a rule for determining the
sum of n terms of a geometric
series.

e Determine t1, r, n or Sn in a
problem  that involves a
geometric series.

e Generalize, using inductive
reasoning, a rule for determining
the sum of an infinite geometric
series.

¢ Explain why a geometric series is
convergent or divergent.

e Solve a problem that involves a
geometric sequence or series.

¢ Explain the geometric means

L




e Solve economics and business
problems involving geometric
sequences and series .

Comp. Work: Excel for algebra

Matrix | e Adjoint and Inverse | Use the mathematical processes
and of a matrix [C,Cn, T, PS]*
!Determ eSolving System of e Find adjoint and inverse of a
inant linear equations in | Matrix.
two variables by ¢ Solve system of linear equations
using Cramer’s rule in two variables by Cramer’s rule
and inverse matrix | @nd inverse matrix method.
methods e Solve problems of input/output
e Input/output analysis analysis.
Comp. Work: Excel Comp._ Work:  Excel  for
for Determinant Determinants
Calcul | Derivatives Use the mathematical processes
us e Derivatives of | [C,Cn, T,V, M, E, PS]
polynomials of degree | Derivatives
up to three and square e Define the Derivative of a
roots. function
o Derivative as a slope e Determine, from first principle,
e Derivative as a rate | the derivatives of polynomials of
measurer degree upto three and square
o Constant rule, roots of linear functions
coefficient rule, sum ¢ Explain the Derivative as a slope
rule and power rule e Explain the Derivative as a rate
for powers upto three | Measurer
o Applications in | @ Discuss and verify constant rule,
business and | coefficient rule, sum rule and
economics power rule for powers upto three
¢ Discuss the derivative of a square
Comp. Work: Excel | root of a linear function as a
for derivatives power rule
e Using the rules, find derivatives
of polynomials of degree upto
three and functions involving
square toots
Comp. Work:  Excel for
derivatives
Financi | Annuity Use the mathematical processes
al ¢ Ordinary annuity and | [C, Cn, T, M, E, PS]*
Mathe Annuity due Annuity
matics eIntroduce the basic terms

Personal Finance
e Insurance  Premium
Calculation

e |Installment Loans

involved with annuities
e Introduce the notions of ordinary
annuities and annuities due.

9+3=12
9+3=12
30 + 10 =
40
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¢ Fixed-Rate Mortgage

¢ Finding regular
Payments

o Amortization
Schedule

Stock Market

eBuying and Selling
Stock

e Rules for gain and
loss

e Stock  Tables
Market Indexes

e Rates of Return for
Stocks

e Pricing and Risk

e Commission
Capital gain

e Stock Dividends and
adjustment of price

and

and

Business Investment
Decisions
eThe Net Present

Value (NPV) of an
Investment

e Comparing
Investment Projects
einternal Rate  of
Return (IRR)

e Comparing NPV and

IRR
Comp. Work: Excel
for Financial

Mathematics

e Use geometric series to model
the present value and the future
value of an annuity.

e Compute the future and present
values of ordinary annuities and
annuities due

e Compute the payment required to
establish a sinking fund

e Solve other problems related to
ordinary annuity and annuity due

Personal Finance
eDiscuss and calculate

insurance premium

e Explain installment loans and
fixed-rate mortgage

e Discuss and find the regular
payments required to amortize a
debt

e Discuss and find the amount that
can be borrowed for a specified
payment

eDiscuss and develop an
amortization schedule

e Discuss and find the total amount
of interest paid on an installment
loan

e Discuss and find the unpaid
balance of a loan

e Discuss and find the effect of
paying an extra amount

the

Stock Market

¢ Discuss the buying and selling
Stock

e Discuss the
loss

e Discuss the Stock Tables and
Market Indexes

eFind the Rates of Return for
Stocks

¢ Discuss the Pricing and Risk

e Discuss and find
Commission and Capital gain

e Discuss and find Stock
Dividends and adjustment of
price

rules for gain and

the
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Business Investment Decisions

¢ Calculate the net present value
(NPV) of a capital investment
and use the NPVto decide
whether the investment should be
made

e Under conditions of capital
rationing, choose the best
combination of investments from
a group of acceptable capital
investment opportunities

e Select the best investment from
two or more mutually exclusive
investments

e Calculate the internal rate of
return  (IRR) of a capital
investment and use the IRRto
decide whether the investment
should be made

e Calculate the payback period of a
capital investment

Comp. Work: Excel for Financial
Mathematics

Optimi
zation

Linear Programming
Problem
o Graphical method of

solving LPP

o Application of LPP in
economics and
business

Comp. Work: Excel
for Linear
Programming Problem

Use the mathematical processes
[C,Cn, T, PS]*

Linear Programming Problem

e Model a Linear Programming
problem.

e Explain the significance of
objective function and
constraints

e Explain, using examples, the
significance of the shaded region
in the graphical solution of
Linear Programming problem.

e Determine,  graphically, the
solution region for a system of
constraints.

e Explain the signification of
corner points of the solution
region for a system of
constraints.

e Solve optimization problems,
using linear programming.

e Solve LP problems in economics
and business

Comp. Work: Excel for Linear

9+3=12
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Programming Problem

6. | Statisti | e Measures of variation | Use the mathematical processes
cs (Mean deviations | [C, Cn, T, V, R, M, E, PS]*
from  mean  and | ®Introduce mean deviations from
median,  Standard | Mean and median

deviation, Variance, | ® Introduce  the  formula  of
Coefficient of | Standard  deviation of a
Variation) population and of a sample with
illustration

Comp. Work: Excel | ¢ Explain the significance of
for statistics Standard deviation

e Interpret the standard deviation
eIntroduce the formula of
Variance with illustration

e Compute Coefficient of
Variation

eExplain how to use the
coefficient of variation to
compare Vvariation in different
data sets

e Discuss when to use different
measures of dispersion

Comp. Work: Excel for statistics

9+3=12

Total

96 + 32 =
128

* See the mathematical processes [C, Cn, T, V, R, M, E, PS] in detail in
Facilitation Methods and Process.

5. Possible activities for project work and practical work
Grade 9
Sample project work/practical work

Teaching

SN | Area Sample project work/practical work

Working
hrs.

1. Algebra Write any one real life problem related to system of linear equations
and Prepare the mathematical model.

Write any one linear function, construct function tables and draw
the graph of the function using excel.

10

2. Matrix and | Search the importance and applications of matrices in business and
Determinant | economic activities.

Multiply 2 x 2 matrices using excel.

3. Calculus Find analytically the limit of the function f(x) at x = c by
considering any function and also check the continuity of the
function at that point.

Set up a table to estimate a limit and continuity using excel.

4, Financial A and B form a partnership. A invests Rs. 5,00,000 and B invests
Mathematics | Rs. 6,00,000. B is to receive on annual salary of Rs.1,50,000.
Interest at 6% allowed on the invested capital. The balance profits
or losses are to be shared equally. If the profit at the end of the first

10
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year be Rs.5,00,000 and at the end of the second year Rs.2,00,000;
find the total share of profit of each in the two years.
Prepare your household budget using excel.

5. Optimization | Construct and verify that the graph of the inequality of the form ax | 3
+by+c<0,a b>0,c <0 represents only one of the two half
planes by taking a particular example.

Solve linear inequalities using excel.

6. Statistics Select eight of your friends randomly from your class. Measure | 3
their height in centimeter and weight in kilogram. Then compare
the two series of height and weight of figures in respect of their
dispersion by quartile deviation.

Find quartile deviation using excel.

Grade 10

Sample project work and practical work

SN | Area Sample project work/practical work x\:grkmg

1. Algebra If a brick factory produces 2 lakh bricks in the first year and | 10
produces double bricks each year than previous year for the first 10
years. Find the total number of bricks produced in first 10 years by
developing a mathematical model.

Write any one quadratic function and sketch the graph of the
quadratic function using excel.

2. Matrix and | Write any one real life problem related to system of linear equations | 3

Determinant | and Solve that problem by using matrix method.
Solve system of linear equations using excel.

3. Calculus Formulate a profit function y in terms of x where x is the number of | 3

production units. Find the marginal profit.
Compute the average rate of change of a function using excel.
4. Financial If your parents started to deposit Rs. 10,000 in a bank at the | 10

Mathematics | beginning of each year for your college expenses for last 10 years.
At interest rate of 8% p.a. How much money will be available in
your bank account for your college expenses after 12 years from the
beginning? What will be the difference in the total amount if your
parents deposited the same sum at the end of each year?
Prepare a buying and selling bill of any stock listed in Nepse using
excel.

5. Optimization | Write any one real life problem related to linear programming | 3
problem and Prepare the mathematical model.

Solve LP problems using excel.

6. Statistics Collect the mark sheet of first terminal examination of your five | 3
friends. Examine who has get the uniform marks using statistical
tools.

Solve any one business related problem computing coefficient of
variation using excel.

6. Mathematical Process skills

The

level-wise competencies

incorporate the following

interrelated mathematical

processes. Students must encounter the following mathematical processes regularly in order
to achieve the goals of mathematics education:
= Communicating [C]: expressing mathematical ideas in a variety of ways and contexts

through written, oral, symbolic, and visual forms of expression with opportunities to read

about, listen to, discuss, represent, view, and write about mathematical ideas.

9




= Connecting [Cn]: mathematical ideas, other concepts in mathematics, everyday
experiences, and other disciplines in order to view mathematics as useful, relevant, and
integrated.

= Using technology [T]: as a tool for learning that enables students to explore and create
patterns, examine relationships, test conjectures, and solve problems.

= Visualizing [V]: that is, thinking in pictures and images, and being able to perceive,
transform and recreate different aspects of the visual-spatial world, thereby providing
students with opportunities to understand mathematical concepts and make connections
among them.

= Reasoning and proving [R]: that is, answering questions such as “Why do you believe
that’s true/correct?” or “What would happen if...? ’to develop confidence in their abilities
to think logically, analyze, synthesize and make sense of mathematics.

= Mental Mathematics [M]: a combination of cognitive strategies that enhance flexible
thinking and number sense to determine answers without paper and pencil and improve
computational fluency by developing efficiency, accuracy, and flexibility in reasoning and
calculating.

= Estimation [E]:used for determining approximate values or quantities, usually by
referring to benchmarks or referents, or for determining the reasonableness of calculated
values and also used to make mathematical judgments and to develop useful, efficient
strategies for dealing with situations in daily life.

= Problem Solving [PS]: to face with new situations and respond to questions of the type,
How would you...? or How could you..?, and to develop students’ problem-solving
strategies by listening to, discussing, and trying different strategies.

7. Teaching Facilitation Process and Methods

Before starting teaching of business mathematics for grade 9 and 10, the teacher should
focused and aware on the following:

= One of the most important principles in mathematics teaching is "Let It Make
Sense'. The course assumes minimal mathematical background but includes the
usefulness and relevance of basic mathematics in economics, finance, and business.

= Students need to be able to navigate their lives in this ever-so-complex modern
world.
This involves dealing with interest, annuities, loans, purchases, insurance, budgeting
etc. Our youngsters need to be able to handle money wisely. All that requires good
understanding of parts, proportions, and percents.

= Another very important approach of mathematics education as a whole is to enable
the students to understand information around us. In today's world, this includes
quite a bit of scientific information. Being able to read through it and make sense of it
requires knowing statistics.

= We need to prepare our students for further studies. Not everyone ultimately needs
algebra, calculus, linear programming, but many do, and teens don't always know
what profession they might choose or end up with.

= Then one more: let students see some beauty of mathematics and to learn to like it,
or at the very least, make sure they don't feel negatively about mathematics.
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= Finally, let students be familiar with modern computation skill. This involves
working with excel.

It's important to learn how to use any tool the student might acquire. Quantity won't equal
quality. Knowing a few "math tools" inside out is more beneficial than a mindless dashing to
find the newest activity to spice up the math lessons. In this course, we do not show how the
mathematical results have been obtained and proved, but we show how they may be used in
real-life economics and business.
Gaining purposeful learning experiences through solving problems in relevant and
meaningful contexts allows students to view mathematics in a practical setting relevant to
their intended careers, and also motivates them to move on to increasingly more abstract
concepts.
The teacher has to analyze and diagnose the weakness of the students and create appropriate
learning environment to solve mathematical problems in the teaching learning process. In all
the content areas, teachers may adopt any method according to the specific piece of
mathematics, available resources and number of students in a class.

The following are some of the teaching methods that can be used to develop mathematical
competencies and process skills on the students:

Problem solving method

The most important way to foster conceptual understanding is through the problems. The
outline of general steps in the problem-solving process is as follows:

(i) Understand the Problem.

(ii) Devise a Plan.

(iii) Carry Out the Plan

(iv) Look Back (Check the solution)

The other methods which can be used in teaching this course are as follows:

Inductive Method

It proceeds from the particular to the general, from known to unknown, from the concrete to
the abstract, from the hypothesis to the conclusion, from example to rule or formula. This
method is useful to introduce a new mathematical concept along with a formula or rule.
Inductive method is used to establish laws, principals, formulas and methods instead of
solving mathematical problems. Therefore it can be used in all branches of mathematics but
establishing laws or formulas at the secondary level is only involved in algebra, matrices,
calculus and to some extent financial mathematics.

Deductive Method
It proceeds from the general to the particular; from the abstract to the concrete, from the

conclusion to the hypothesis.

Deductive method is the highly used method in mathematics. It is used to solve those
problems in which complicated procedures are not involved and they can be solved by
applying different kinds of already established laws, methods, formulas and principles
directly. Such kind of problems can be found in all units of syllabus of mathematics at
secondary level.

Analytic Method

We start from the conclusion and break it up into simpler arguments establishing connections
with the relationships assumed in the hypothesis. Because of discovery approach, only such
kind of problems can be taught with the help of this method in which we have to prove
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something. At secondary level, such problems can only be found in algebra and financial
mathematics.

Synthetic Method

It proceeds from the hypothesis to the conclusion. Just like analytic method, this method can
be used for such problems in which we have to prove something. It is also useful to find out
something unknown with the help of given conditions in the problem statement. These
problems can be found in the units of algebra and financial mathematics.

Heuristic (or discovery) method

This method requires the student to solve problems experimentally. Each student is required
to discover everything himself and is to be told nothing. The students are led to discover facts
with the help of experiments, apparatus and books. In this method the student behaves like a
research scholar.

Teacher only facilitates them by raising relevant questions. Heuristic method can be used to
teach all branches of mathematics. It is helpful when students are not master to solve
problems related to one particular concept and they need guidance. When students get master
of different methods and formulas then they are encouraged for deductive or problem solving
methods to solve the same problems.

Laboratory method

Laboratory method has the capacity to deal with practical work in mathematics. It is a method
of “learning by doing”. That is why, different kinds of tools and equipments are used in it to
perform practical work which includes drawing of different shapes, taking measurements of
geometrical figures and making of charts and graphs, using the computer. Students go
through different experiments in laboratory or classroom and learn by observing and
calculating themselves. During this process, they get opportunity to draw conclusions and
generalize different laws and formulas.

In this course, it can be used to establish or verify the laws and theorems in every area. These
laws and theorems are usually proved through inductive method but laboratory method can
be used as an alternative basis to create interest among the students.

Project method
This method is also based on the philosophy of “learning by doing”. It is taken as “whole-

hearted purposeful activity”. In this method, students are engaged in such kind of projects in
which they get opportunity to apply their theoretical knowledge and learn practically. In these
projects, students work in natural environment outside or within the boundary of school.
During this process, they face different mathematical kind of problems in real life and then
try to solve them with previously gained knowledge. Projects may be allocated at individual
level but sometimes students are divided in the small groups to accomplish them.

Project method provides cooperative learning in which not only students share the ideas and
knowledge but they also get motivated to complete the tasks as soon as possible.

This method is not used to teach one particular concept of mathematics. When students get
master of different areas of mathematics with the help of other teaching methods then project
method provides opportunity to them to apply their already learnt knowledge in real life
scenarios.

Question Answer Method

1 40)



Questioning is a powerful technique of teaching subjects. Through this technique, the teacher
transacts lot of learning experiences. The teacher asks questions and the responses given by
the students are strengthened and elaborated.

In order to increase the effectiveness of questions, the teacher may take the following steps:

= State the question clearly and precisely: A question must be clear and precise. There
should not be any ambiguity in the question.

= Pause after asking the question and allow it to “hang overhead*: The teacher should
ask the question clearly and then pause before calling on someone to respond. This helps
students to think about their answer.

= Call on students at random

» Provide immediate feedback to students: The teacher should give immediate feedback
after receiving students’ responses. He should tell the students if the response is partially
correct or wholly correct.

Questions can be classified in various ways. One way is to categorize questioning according

to Educational Objectives.

i. Knowledge (or simple recall):“What is a determinant?”

ii. Comprehension (or understanding):“What do you mean by the absolute value of a real

number? Explain with examples”

iii. Application (using information):”What are the values of x that satisfy the inequality |x—

2|<5”

iv. Higher ability: “What will be the impact on the graph of a line y = x if x is replaced by

x|?”

8. Student’s Assessment
Students must be assessed in order to make sure their adequate progress at their grade level.

(a) Internal assessment/evaluation (25 %)

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

(i) Marks from trimester examinations
Marks from each trimester examination will be converted into full marks 3 and calculated
total marks of two trimesters 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 six project works and practical works will be documented

«1



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. Marks for project work/practical work are given as follows:

S.N. | Criteria Elaboration of criteria Marks
1. Project Investigation/Observation/Experiment (Data collection, 4
work/ data processing, analysis and drawing conclusion)
Practical Report writing (background, objective,
work methodology/procedure, findings and conclusion with its | 4
application)
Presentation 4
2. Viva-voce | According to the submitted report of project 4
work/practical work
Total 16

External examination/evaluation (75 %)

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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