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COVID-19 has caused unforgiving disruptions in public education all over the world, and brought about
threats of fragmentation in the society due to disparities in accessibility and connectivity in many systems.
In Bhutan too, continuity of education and learning has been severely affected as a result of sporadic
nationwide school closures, restrictions and health protocols. The disruptions exposed the limitation of
the existing ideologies and practices in education. This has deprived children living in poverty worldwide,
who rely on the physical settings of their schools for educational materials and guidance, of the learning
and other essential educational services. Cognizant of the global trend to embrace competency based
learning as education for the 21st century, the current priority of the Government is to transform the
knowledge and textbook based learning to competency based learning through open source and
experiential learning.

In the new normal education, human interaction and well-being is a priority. Technology, particularly
digital technology that enables communication, collaboration and learning across distance, is a formidable
tool though not a panacea but a source of innovation and expanded potential. As we embrace this
exceptional opportunity to transform education, it is imperative to reimagine the organisation of our
educational institutions and learning environments. In the post COVID 19 era, we must prioritise the
development of the whole person, not just the acquisition of academic knowledge. Inspiration for the
change can be drawn from the 1996 Delors report, learning the treasure within. Its four pillars of learning
as “learning to know”, “learning to do”, “learning to be”, and “learning to live together” are the current
global ethos of teaching and learning. Therefore, curricula must be increasingly perceived as an
integrated, themes based and problems based orientation that allows learners to develop a strong base
of knowledge about one’s self and about the world, and find purpose in life and be better able to
participate in social and political milieu.

The National School Curriculum is, not just a mere response to the pandemic, but also culmination of the
curriculum reform work for the last four years by the erstwhile Royal Education Council. It is an attempt
to transform education from the teaching of “what” to learning of “how” and “why” towards empowering
learners with the transversal competencies and the 21s t century skills, and preparing them to be lifelong
learners. In tandem with this initiative, we are optimistic that the paradigm shift in Mathematics education
orients our education process in empowering the young generation with the Mathematics mind-set and
disposition, and skills towards nurturing nationally rooted and globally competent citizens.

With this guide, we are optimistic that our learners and teachers are ushered through a life enriching
experiential Mathematics education.

Tashi Delek

(Karma Galay)

DIRECTOR GENERAL
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The 21st Century Education framework emphasises on the theme-based learning approach that broadens
opportunities for experiential learning contextualised to the learner’s physical, social, political, economic,
spiritual and cultural setting. This requires learning through active engagement of learners. The role of
teachers therefore, is transformed from knowledge transmitter to facilitation, guide, evaluator,
researcher and motivator.

The conventional education system is predominantly knowledge based and examination centred. This
system comprises the development of psychomotor and affective domains of learning thereby affecting
the holistic development of students.

Despite the devastating effect caused by COVID-19 pandemic, it presented scopes for creation,
innovation, generally perceived as more efficient and effective in work and social activities. The pandemic
situation explicated that the old ways of working, teaching and learning, and lifestyle have limitations.
Consequently, new normal ways of how we work and live, teach and learn must be critically analysed and
embraced.

Therefore, the education system needs to be transformed to meet contemporary requirements. Students
should learn to critically filter information that is flooded on the internet. Classroom instruction should
facilitate learners to construct knowledge, develop essential skills and values which are crucial for learners
to realise their potential towards becoming locally rooted and globally competent citizens who would
contribute towards making a just and harmonious society. Accordingly, classroom instruction from
teacher centred to learner centred calls for the following adjustment, or even the overhaul of a few
practices.

i Reduction of learning content to facilitate deep learning as opposed to the width of the teaching
through the active engagement of students.

ii. Integration of ICT as tools and ends of learner’s education. The use of multimedia and ICT software
is commonly utilised in teaching and learning as innovation to introduce variation in stimuli and
sustain learner’s interest and zeal in learning.

iii.  Adoption of theme-based learning content, which facilitates to broaden the horizon of learning
beyond the four walls, and stimulates the transfer of learnt concepts to the learner’s immediate
environment. This arrangement makes students aware of the realities of the social, political,
economic and cultural practices and ethos of the society. Being aware of the immediate
environment of the scopes and challenges, students are sensitised of the opportunities and issues,
which may need attention for a better future for the society.

iv.  Consideration to ground the curriculum design and instruction approaches the epistemological
theories is imperative to facilitate deep learning as opposed to factual learning. However, the
selection and use of them is subject to the nature of the respective subject. For instance,



constructivism is more apt for science, while connectivism is relevant for languages and ICT
curricula.

Active engagement of students is imperative for competency-based education and learning.
Inevitably, summative assessment has limitations in gauging the progressive development of the
learner. This is achieved objectively by the use of the continuous formative assessment (CFA).
However, if summative assessment evidence is used to provide feedback to help students in
learning, it can serve as one of the techniques of CFA.

This instructional guide provides a suggestive direction to the teachers to facilitate them to transform the
classroom instruction to the contemporary requirements stated above. The content of the instructions in

the guide are aligned with the mathematics curriculum framework with references to the existing
textbooks.

The instructional guides are developed to achieve the following objectives:

Vi.

Vii.

Facilitate learning anywhere, any time with the learner being responsible for the learning.
Facilitate deep learning with awareness and sensitivity of the realities of the world around.

Strengthen competency based learning and experiential learning to foster sensitivity of realities
of life and environment.

Strengthen blended learning and flip classroom with multimedia, digital pedagogies and ICT
devices and websites as the tools and learning content.

Guide parents in facilitating learning of their children.
Inspire teachers to assume the roles of facilitation, guide, motivator and evaluator.

Helps in the prioritisation of learning content with emphasis to create time and space for active
engagement of learners. Facilitate the use of CFA for learning through objective observation and
guidance.

The effective and efficient use of this guide is subject to the nature of the topic(s) and the target class.



Class PP
Mathematics




[300 minutes]

Introduction

Attributes of an object are things like colour, shape, size, mass, sound, position, its use, the
material it is made of, etc. Characteristics are specific examples of those attributes. For
example, an item might be red with respect to the attribute of a colour; red is a characteristic
of that item.

Utility and Scope

Learning visual attributes has been shown to be beneficial not only for improving performance of
object recognition but also for transferring learned knowledge to new categories.

Source: https://plato.stanford.edu/entries/spinoza-attributes/

A.

e Demonstrate the ability to identify different attributes of objects and apply the concepts
to describe objects in the real world.

e Identify different attributes of objects.
e Describe objects based on colour and material.
e Describe objects based on shape, size and texture.

e Students name common objects in the environment.

e Students explore concrete objects and manipulatives and discuss their attributes.

o Examine the variation in colours.
Name the colours.
Learning colour names in this lesson could be related to learning colours in English
and Dzongkha lessons.
Describe objects based on colours.

o Examine the variation in materials that common objects are made of.
Name the materials.
Describe objects based on the materials they are made of.
Discuss objects in the classroom and discuss the materials they are made of (plastic,
metal, wood, etc.)
This activity can be related to Science and Social Studies lessons in later stages of their
life.

o Examine the variation in sizes of objects.
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Describe objects based on their size, using appropriate terms. (To be accepted in any
language used by a child).

o Examine the variation in shapes of objects.
Describe objects based on their shape.
(Note: Students need not be able to name shapes at this stage.)

o Examine the variation in texture of objects.
Describe objects based on their texture.
Learning words related to texture and touch can be related to learning describing
words in English and Dzongkha lessons.

o Watch the video https://youtu.be/fuDFz8Ai|fM to learn how to describe objects based
on different attributes.

e Students explore objects in the environment.
o Describe the objects based on their attributes.
Examples:
o Take students for a field visit to collect and describe flowers based on colours.
o Name and describe the objects found at home which are made of different materials.
o Describe how different leaves feel upon touch.
o Discuss about leaves, like how leaves are food for animals, etc.

D.

Performance Task 1
Name objects and colours found in the environment.

Play the ‘Colour Hunt' game.

(Refer Understanding Mathematics, Teacher’s Guide for class PP for instruction).

Performance Task 2
Describe three objects using at least their attributes.

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP — Al Describing Attributes of Objects
Competency: - Demonstrate the ability to describe objects based on attributes and apply the

idea to recognize and sort objects in real life

Objective: - ldentify different attributes of objects.
- Describe objects based on colour and material.
- Describe objects based on shape, size and texture

Assessment: 1. Name objects and colours found in the environment.
Describe three objects using at least their attributes.



https://youtu.be/fuDFz8AijfM

Level of Achievement

Exceeding (5)

| Advancing (4)

| Meeting (3)

| Approaching (2)

| Beginning (1)

Attributes: colour, shape, size, mass, sound, position, its use, the material it is made of.

The learner could
name all objects
(manipulatives)
confidently.

The learner could
name most
objects
(manipulatives)
with confidence.

The learner could
name all objects
(manipulatives)
with some
assistance.

The learner could
name all objects
(manipulatives)
with little
assistance.

The learner could
hardly name the
objects
(manipulatives).

The learner could
accurately
identify multiple

The learner could
accurately
identify multiple

The learner could
accurately identify
multiple attributes

The learner could
identify all objects
(manipulatives)

The learner could
hardly identify
the objects

attributes of attributes of of objects with little help. (manipulatives)
objects objects (manipulatives)

(manipulatives) (manipulatives) with aid.

without support. | with assurance.

The learner could | The learner could | The learner could | The learner The learner is

accurately
describe multiple
attributes of
objects
(manipulatives)
without prompts.

describe most
attributes of
objects
(manipulatives)
with minimal
prompts.

describe required
attributes of
objects
(manipulatives)
with rare prompts.

struggles to
describe attributes
of objects
(manipulatives),

even with prompts.

unable to
describe
attributes of
objects
(manipulatives).

The learner could
describe objects
using color and
material precisely
and reliably.

The learner could
describe most
objects using
color and
material with
several errors.

The learner could
describe some
objects using color
and material with
few errors.

The learner
struggles to
describe objects
using color and
material with
numerous errors.

The learner is
unable to
describe objects
using color and
material.

Design appropriate assessment tools and record the students learning based on the

template in the annexure.

e Reflective Questions

ii. How are these the same? How are these different?

iii.  Describe your favourite toy.




Template to Record Student Achievement

Strand(s): Number and Topic(s): PP-A1 Describing Attributes of Objects
operations

Competency:
e Demonstrate the ability to describe objects based on attributes and apply the idea to
recognize and sort objects in real life.

Name of the Level of achievement
student

Beginning Approaching Meeting Advancing Exceeding

e Understanding Mathematics, Student Activity Book for class PP

e Understanding Mathematics, Teacher's Guide for class PP

e National School Curriculum, Mathematics for PP - XII

e Online
o Describing Objects and Things - https://youtu.be/fuDFz8AijfM
o Source: https://plato.stanford.edu/entries/spinoza-attributes/



https://youtu.be/fuDFz8AijfM
https://plato.stanford.edu/entries/spinoza-attributes/

[400 minutes]

Introduction

Sets in mathematics are simply a collection of distinct objects forming a group. A set can
have any group of items, be it a collection of numbers, days of a week, types of vehicles and
so on. Every item in the set is called an element in the set.

Utility and Scope

In mathematics, to compare sets means to examine the differences between numbers,
quantities, or values to decide if one is greater than, smaller than or equal to the other. We
use comparing skills when we compare quantity, our weight, height, marks, speed, length
and distance. Practising comparison improves number sense and helps students see the
relation between numbers.

A.

e |dentify the attributes of objects and sort objects based on the various sorting rules in
familiar and new situations.

e Compare sets using appropriate terms and apply the skill to describe comparison of
quantities in real life situations.

e Sort objects into different sets based on sorting rules, using actual objects and pictures
in familiar and in new situations.

e Distinguish between objects that belong to/do not belong to a given set.

o Differentiate between sets that have/do not have a given number of items.

e Justify estimation of quantity before counting, matching or lining.

e Compare quantities by saying words such as ‘more’, ‘fewer’ or ‘the same’ in sets (using
concrete objects).

e Students sort concrete objects into sets based on the attributes learnt in the previous
lesson.

e Watch thevideo https://youtu.be/2ZSWt9fyOSA to learn how to sort based on attributes.

e While using the concrete objects, discuss where the objects are found and how they are

used.
e Students identify the objects that belong to / do not belong to a given set.
e Explain the sorting rules used (to be accepted in any language used by a child).


https://youtu.be/2ZSWt9fyOSA

Play

the game ‘What Doesn't Belong' to practise sorting.

(Refer Understanding Mathematics, Teacher’s Guide for class PP for instruction)
e Students identify other sets that have the same number of items as the one shown.
o Differentiate between sets that have/do not have a given number of items. (to be
accepted in any language used by a child).

e Students compare sets by:

(0]

O O O O

(0]

Estimate the quantity of items in the sets and explain if a set has more or fewer
number of items than the other (without counting or matching the items).

Matching items one to one.

Lining up the items of two sets to compare.

Discuss the evaluation of their estimation.

Watch the video https://youtu.be/YZQCUzygn4Q to learn how to match for
comparison of sets.

Describe the comparison of sets using terms like ‘more’, ‘fewer’ or ‘the same’'.

e While comparing the sets in various ways, let children use different sizes of objects to
infer that:

(0]

(0]

Size of the object varies but the count is the same.
Smaller objects give a bigger count.

e Students watch the suggested video https://youtu.be/-fYv49Vd-cO to practise comparing
sets (pause the video before revealing the answers to each question) and using the
appropriate terms.

D.

Performance Task 1
Sort objects in different categories based on different attributes. Explain the sorting rules.

Performance Task 2
Describe comparison of sets (concrete and pictorial), with a maximum of 10 items using

terms ‘more’, ‘fewer’ or ‘the same’.

Performance Task 3
Create sets which have ‘more’, ‘fewer’ or ‘the same’ number of items to the given set.

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP — A2 Sets
PP- A3 Comparing Sets
Competency: - Identify the attributes of objects and sort objects based on the various
sorting rules in familiar and new situations.



https://youtu.be/YZQCUzyqn4Q
https://youtu.be/-fYv49Vd-c0

- Compare sets using appropriate terms and apply the skill to describe
comparison of quantities in real life situations.

Objective:

- Sort objects into different sets based on sorting rules, using actual objects

and pictures in familiar and in new situations.

- Distinguish between objects that belong to/do not belong to a given set.

- Differentiate between sets that have/do not have a given number of items.

- Justify estimation of quantity before counting, matching or lining.

- Compare quantities by saying words such as ‘more’, ‘fewer’ or ‘the same’ in

sets (using concrete objects)

Assessment:

1. Sort objects in different categories based on different attributes. Explain the

sorting rules.

2. Describe comparison of sets (concrete and pictorial), with a maximum of 10

items using terms ‘more’, ‘fewer’ or ‘the same’.

3. Create sets which have ‘more’, ‘fewer’ or ‘the same’ number of items to the

given set.

Level of Achievement

Exceeding (5)

Advancing (4)

Meeting (3)

Approaching (2)

Beginning (1)

The learner
consistently
provides accurate
estimates that are
very close to the
actual number of

The learner
frequently
provides
estimates that
are reasonably
close to the

The learner
generally provides
estimates that fall
within an
acceptable range
around the actual

The learner’s
estimates are often
somewhat far from
the actual number
but show some
awareness of the

The learner’s
estimates are
consistently far
from the actual
number,
indicating a lack

manipulatives. actual number of | number of task’s of understanding
manipulatives. manipulatives. requirements. of the task.
The learner The learner The learner The learner The learner does

accurately sorts
objects into
categories based
on multiple
attributes and

accurately sorts
objects into
categories based
on more than
one attribute

accurately sorts
objects into
categories based
on one attribute
with minimal

attempts to sort
objects into
categories
inconsistently.

not attempt to
sort objects.

makes no errors. | with minimal errors.

errors.
The learner The learner The learner The learner The learner
provides a clear provides a clear provides a basic attempts to explain | explains the
and detailed explanation of explanation of the | the sorting rule sorting rule
explanation of the | the sorting rules | required sorting used but the inefficiently.

sorting rules
used, including
why each
attribute was
chosen.

used for multiple
attributes.

rule.

explanation is
unclear.
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The student The student The student The student The student
consistently and accurately correctly identifies | attempts to struggles to
independently identifies most of | the objects that identify objects identify and
identifies all the correct belong and do not | that belong and do | categorize
objects that objects that belong to the set not belong to the objects correctly
belong and do not | belong and do with sufficient set but does so with respect to
belong to the set | not belong to the | accuracy (about with limited the set (less than
with 100% set with minimal | 75% accuracy). accuracy (50-70%). | 50% accuracy).
accuracy. errors (about

90% accuracy).

Notes:
Sorting Accuracy: The teacher assesses how well the student can sort objects based on visible attributes
such as color, size, shape, or other relevant characteristics.

Explanation of Sorting Rules: The teacher evaluates the student’s ability to verbalize or demonstrate
understanding of how and why objects were grouped as they were, highlighting their grasp of the
sorting concept.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions
i.  How do you know there are more than __?
ii.  How do you know there is the same number of as ?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher’s Guide for class PP
e National School Curriculum, Mathematics for PP - XII
e Concrete objects / Manipulatives
e Online
o Comparing Sets - https://youtu.be/YZQCUzygn4Q
o Fewer and More - https://youtu.be/-fYv49Vd-cO
o Sorting one Group in Different Ways - https://youtu.be/2ZSWt9fyOSA

1
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[300 minutes]

Introduction

Counting is important because the meaning attached to counting is the key conceptual idea
on which all other number concepts are based. Children have often learnt the counting
sequence as a rote procedure. They need to learn the meaning of counting by using counting
skills in a variety of meaningful situations.

Source: history of numbers and counting

Utility and Scope

Counting in preschool and the early elementary years supports the development of a variety

of other mathematical abilities. Patterning, part-whole relationships, place value,
composition and decomposition, equivalence, operations, and magnitude are all important
mathematical concepts that use counting as a foundation.

Source: https://prek-math-te.stanford.edu/counting/mathematics-counting-0

A.

e Apply the concept of counting till 100 in sequence to describe quantity in the
environment and develop number sense.

e Countin the correct sequence using concrete objects.

e Identify that the order in which objects are counted, doesn't change the amount.
e Recognize that the last number said is the count, using concrete objects.

e Recognize simple amounts without counting till 10.

e Countto30as’l and 1 moreis2,'2and 1 more is 3/, etc. using concrete objects.
e Chant numbers till 100 in the correct sequence.

C.

e Students practise counting till 10.

e Countinthe correct sequence and recognize that the last number said is the count,
using concrete objects.

e Realise that in a set, the items must be counted only once.

e Practice counting till 10 in correct sequence by singing number rhymes/songs.

e Students explore counting by starting the count from different objects in a set.

e Discuss that the order in which objects are counted doesn’t change the  quantity in the

set.
e |t doesn't matter which object a child chooses to start counting from.


https://www.deseret.com/2012/8/5/20505112/a-brief-history-of-numbers-and-counting-part-1-mathematics-advanced-with-civilization
https://prek-math-te.stanford.edu/counting/mathematics-counting-0

e It doesn't matter if the objects are counted from left to right or right to left as long as the
count is said in the correct sequence.
e Students practise subitizing counts till 10.
o Recognise the number of objects (till10) instantly, without actually counting them.

e Students chant numbers till 100.

o Practice counting numbers (orally) using concrete objects, pictures and 100 charts
starting from different points till 100.

o Chanting first till 10 then count numbers saying 10 and 1 more is 11 (till 30) and so
on.
Note: Chanting of numbers to be conducted in accordance to their progression and
not to be completed in one lesson

o Practice chanting till 100 by exercising and counting as shown in the video
https://youtu.be/0TgLtF3PMOc
This activity could be related to HPE activity

D.

Performance Task 1
Count till 10 in the correct sequence while playing the Jump and Count’ game.

Use the video https://www.youtube.com/watch?v=6xtPgtveyxA

(This video provides the instruction for the game as well as other games that can be played
for students to practise counting).

Performance Task 2
Count till 30 (orally) in correct sequence, using pictures or concrete objects. Choose different
objects to start counting from.

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP-A4 Counting Numbers till 100
Competency: Apply the concept of counting till 100 in sequence to describe quantity in the
environment and develop number sense till 30.
Objective: e Count in the correct sequence using concrete objects.
e Identify that the order in which objects are counted, doesn't change the
amount.

e Recognize that the last number said is the count, using concrete objects.

e Recognize simple amounts without counting till 10.

e Countto 30 as “landimore is 2, 2 and 1 more is 3’, etc. using concrete
objects/manipulatives.

e Chant numbers till 100 in the correct sequence.
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Assessment: 1. Count till 10 in the correct sequence while playing the Jump and Count’ game.
2. Count till 30 (orally) in correct sequence, using pictures or concrete objects.
Choose different objects to start counting from.
Assessment Criteria
Exceeding (5) Advancing(4) Meeting(3) Approaching(2) Beginning(1)
The learner The learner The learner chants | The learner The learner is unable

chants numbers
from 1 to 100
without errors.

chants numbers
from 1 to 100 with
minimal errors (1-
2 numbers
skipped or
mispronounced)

numbers from 1 to
100 with some
errors (3-5
numbers skipped,
repeated, or
mispronounced).

attempts to chant
numbers from 1 to
100 but makes
multiple errors
(more than 5
numbers skipped,
repeated, or
mispronounced)

to chant numbers in
sequence beyond a
basic range (e.g., only
1 to 30).

The learner The learner The learner The learner The learner often
maintains regularly maintains a fairly struggles to loses pace and
correct pace maintains correct | consistent pace maintain a rhythm during the
and rhythm pace and rhythm and rhythm consistent pace chanting.
throughout the | throughout the throughout the and rhythm
chanting. chanting. chanting. throughout the

chanting.
The learner The learner The learner The learner counts | The learner struggles
accurately accurately counts | accurately counts from 1 to 30 using | to count from 1 to 30
counts from 1 to | from 1 to 30 using | from 1 to 30 using | concrete object/ using concrete
30 using concrete concrete manipulatives but objects/manipulative
concrete objects/manipulat | objects/manipulati | makes occasional S.

objects/manipul

ives with minimal

ves with certain

sequencing errors.

atives without support. assistance.

any errors.

The learner The learner The learner The learner may The learner shows
demonstrates displays a good demonstrates a require prompts in | minimal

in-depth understanding of | basic numerical understanding of
understanding numerical order. understanding of understanding. numerical order.

of numerical numerical order.

order.

The learner The learner could | The learner could The learner could The learner struggles
could accurately | accurately identify | accurately identify | identify amounts to accurately identify
identify amounts without | amounts without without counting amounts without
amounts counting till 10 counting till 10 till 10 with several counting till 10.
without with random most of the time. errors.

counting till 10
consistently.

errors.
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Design appropriate assessment tools and record the students learning based on the
template in the annexure.
e Reflective Questions

i.  Which number is after___?

ii. Howmany___ arethere?

e Understanding Mathematics, Student Activity Book for class PP

e Understanding Mathematics, Teacher's Guide for class PP

e National School Curriculum, Mathematics for PP - XII

e Concrete objects / Manipulatives

e Online
o A brief history of numbers and counting, Part - https://bit.ly/3HOUNUZ
o The Mathematics of Counting - https://prek-math-

te.stanford.edu/counting/mathematics-counting-0
o Let'sgetfit- https://youtu.be/0TgLtF3PMOC
o Teaching numbers - https://www.youtube.com/watch?v=6xtPgtveyxA
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[300 minutes]

Introduction

A number is a mathematical object used to count, measure, and label. The original examples
are the natural numbers 1, 2, 3, 4, and so forth. Numbers can be represented in language
with number words.

Individual numbers can be represented by symbols, called numerals; for example, "5" is a
numeral that represents the number five. The most common numeral system is the Hindu-
Arabic numeral system, which allows for the representation of any number using a
combination of ten fundamental numeric symbols, called digits.

Source: https://en.wikipedia.org/wiki/Number

Utility and Scope

Knowing that numbers can be represented in a variety of ways is important for building the
number sense. It helps to develop an understanding of a number, its size and its relationship
with other numbers.

Students learn to represent numbers using concrete objects and pictures. Students relate

symbols to concrete and pictorial representations.

A.

e Represent and identify numbers till 30 concretely, pictorially, symbolically, and apply the
skill to deal with quantity and numbers in real life.

Represent numbers till 30 concretely and pictorially.

Identify symbolic representation of numbers till 30.

e Students recall chanting of numbers in correct sequence till 30.
e Students represent numbers till 30.
o Counts objects in a set till 30, concretely and pictorially.
o Use counters, snap cubes, base-ten blocks, and real objects outside the class, etc.
o Create sets for a given number till 30 concretely.
o Draw sets of items till 30.
e Students explore the use of ten frames to represent numbers.
o Represent numbers till 30 using the counters on ten frames.
o Draw dots on ten frames to show numbers till 30.
e Students identify symbolic representation of numbers till 30.
o l|dentify the 10 numerals.


https://en.wikipedia.org/wiki/Number

First identify numerals till 9 and then introduce the numeral O in order to identify
numbers10 till 30.

Relate concrete and pictorial representations to symbols.

Recognize number words till 30.

Note: Students do not need to memorise the spelling of the number words.

Play ‘Show These Many game to practise representing numbers using concrete
materials and to identify numerals using a number card.

o O O O

D.
Performance Task 1

ldentify numerals on a number card and represent the number with concrete objects.
Performance Task 2

Match pictures of sets to symbolic representation of numbers (till 30) correctly.

Performance Task 3

Mention at least three places outside the classroom and home where numbers are seen.

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP-A5 Representing Numerals till 30
Competency: Represent and identify numbers till 30 concretely, pictorially, symbolically, and
apply the skill to deal with quantity and numbers in real life.
Objective: - Represent numbers till 30 concretely and pictorially.
- ldentify symbolic representation of numbers till 30.
Assessment: - Identify numerals on a number card and represent the number with
concrete objects.
- Match pictures of sets to symbolic representation of numbers (till 30)
correctly.
- Mention at least three places outside the classroom and home where
numbers are seen.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner could The learner could | The learner The learner could The learner is able
identify numerals identify numerals | could identify identify some to identify certain
(0-30 or beyond) (0-30 and numerals (O- numerals (0-30) numerals (0-30).
accurately and beyond) with 30) with with significant
independently occasional certain assistance.
assistance. support.
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The learner could
precisely represent
numbers (0-30)
with concrete
objects/manipulati

The learner could
represent
numbers (0-30)
with concrete
objects/manipula

The learner
could
represent
numbers (0-30)
with concrete

The learner could
represent some
numbers (0-30)
with concrete
objects with

The learner is able
to represent
numbers 0-30 with
concrete
objects/manipulati

frames, using
manipulatives.

and beyond) on
10-frames, using
manipulatives.

numbers (1-30)
seamlessly on
10-frames,
using
manipulatives.

frames, using
manipulatives.

ves using a variety | tives with some objects/manip | significant ves with maximum
of techniques. guidance. ulatives with assistance. aid.

specific

support
The learner could The learner could | The learner The learner could The learner could
represent numbers | represent could represent numbers | represent numbers
(1-100) on 10- numbers (1-50 represent (1-30) fairly on 10- | (1-30)

inconsistently on
10-frames, using
manipulatives.

Design appropriate assessment tools and record

template in the annexure.

e Reflective Questions

i.  Canyou read this number?

the students learning based on the

ii.  What would you like to use to represent the number___? Why did you choose

that?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher’s Guide for class PP
e National School Curriculum, Mathematics for PP - XII

e Concrete objects/Manipulatives

e Ten frames
e Counters
e Online

o Numbers- https://en.wikipedia.org/wiki/Number

F.

Game: Show These Many

Material Required:

o Concrete Materials/Manipulatives

o Flash Card with symbols of numbers and Number words

18
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Instruction:
o Students play in teams.
o Teacher flashes a number card. .
o Students identify the number cards and quickly represent the number using the
concrete materials they have.
The team that finishes representing the number first takes the point.
Teacher flashes the number cards a few more times.
The team with the highest point wins.
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[400 minutes]

Introduction

In the process of writing, students clarify their own understanding of mathematics and
improve their communication skills. They must organise their ideas and thoughts more
logically and structure their conclusions in a more coherent way. Competency in writing can
only be accomplished through active practice; solving mathematics problems is a natural
way for increasing students’ writing competence.

Source: https://sciencing.com/teach-children-write-numbers-4870627.html

Utility and Scope

Writing numerals can help children express the counts, recognize numbers and solve
problems. Learning to write numbers is a key skill required in laying the foundation for
handwriting and maths skills later in life.

A.

Demonstrate the ability to write numbers to 30 and express quantity symbolically in real

life.

Form numerals by tracing in the air, on sand or on modelling clay.

Write numerals on paper by tracing and self-writing in sequence.

Represent numbers in a set symbolically.

Students revisit representing numbers concretely and pictorially, till 30.

o

Match concrete or pictorial representation of numbers in a set to numerals.

Students practise writing numerals till 30 correctly.

Teacher demonstrates how to write numerals from 0- 9 first.
Example: show 1 concrete object, let students tell how many and then show how to write:

o

O

in the air, then on the floor/sand/soil

trace on paper

Note: Students might write large numerals first. It should be accepted and students
should be encouraged to reduce the size of the numerals to acceptable size.

Watch the video https://youtu.be/divGGsmpQC8 (Video time: From start till 8: 34) to
learn how to write numerals from 0-10.

Write the numerals for the counters shown on ten frames (0 till 30)

Count number of items in a set and write the numerals till 20, then till 30

20
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D.

Performance Task 1

Count concrete objects in a set and write numerals (till 30) appropriately.

Performance Task 2

Identify the numbers represented with ten frames and write the numerals correctly.

Assessment Rubrics

accurately traces
numerals (in the

accurately traces
numerals (in the

accurately traces
numerals (in the

struggles slightly to
trace numerals (in

Strand: Numbers and Operations
Topic: PP-A6 Writing Numerals till 30
Competency: Demonstrate the ability to write numbers to 30 and express quantity
symbolically in real life
Objective: - Trace numerals in the air, on sand or on modelling clay.
- Write numerals on paper by tracing and self-writing in sequence.
- Represent numbers in a set symbolically
Assessment: 1. Count concrete objects in a set and write numerals (till 30) appropriately.
Identify the numbers represented with ten frames and write the numerals
correctly.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner tries

a little to trace
numerals (in the

with exceptional
precision,

with accurate
formation and

numerals (0-9)
with acceptable

(0-9) with
maximum support.

air, on sand/clay) | air, on sand/clay) | air, on sand/clay) | the air, on air, on

with precision with precision. with required sand/clay). sand/clay).

and consistently perfection.

The learner traces | The learner The learner The learner The learner

and writes traces and writes | successfully traces | struggles to trace hardly writes the
numerals (0-9) numerals (0-9) and writes and write numerals | numerals (0-9).

appropriately
identifies and

identifies and
writes numerals

identifies and
writes numerals

struggles to
identify and write

consistent and alignment. formation.
neat.
The learner The learner The learner The learner The learner

manages to write
numerals (1-10)

writes numerals (1-50) (1-30) with numerals (1-30) with assistance.
(1-30 and independently required precision. | accurately.

beyond) and accurately.

independently

and accurately.

The learner The learner The learner The learner The learner is
represents represents represents struggles to unable to
numbers in sets numbers in sets numbers in sets represent numbers | represent
accurately and accurately most with some in sets accurately, numbers in sets
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consistently,
showing a clear
understanding of
quantity

of the time, with
occasional errors
in quantity.

inaccuracies in
quantity, but
demonstrates
required
understanding.

with frequent
errors in quantity.

and shows little
or no
understanding of
quantity.

Design appropriate assessment tools and record the students learning based on the

template in the annexure.

Reflective Questions

i.  Can | write number ___like this? Why or why not?

e Understanding Mathematics, Student Activity Book for class PP

° Understanding Mathematics, Teacher’s Guide for class PP

° Self-Instructional Material, Key Stage |, Class |, Volume-|
° National School Curriculum, Mathematics for PP - XI|

e  Tracing sheet

° Online

° How to Teach Children to Write Numbers - writing numbers

o Mathematics Key Stage 1: Representing Numbers -
https://youtu.be/divGGsmpQC8
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https://sciencing.com/teach-children-write-numbers-4870627.html
https://youtu.be/divGGsmpQC8

[450 minutes]

Introduction

Addition is the process of adding two or more items together. In maths, addition is the
method of calculating the sum of two or more numbers. It is a primary arithmetic operation
that is used commonly in our day-to-day life. One of the most common uses of addition is
when we work with money, calculate our grocery bills, or calculate the time.

Utility and Scope

Addition helps students master the relationships between numbers and understand how
quantities relate to one another. Even when kindergartners can't reliably answer addition
problems or manipulate large numbers, basic addition skills give them a framework for
mastering maths in elementary school.

At this stage students use addition to find the total number of items they possess, total score
achieved while playing games, etc.

A.

e Demonstrate the ability to interpret the meaning of addition, using concrete and
pictorial models and solving simple addition problems.

e Explain‘addition’ as putting together by combining sets of concrete objects, with the sum
till 10.

e Estimate sums before adding.

e Relate addition to increase in quantity.

e Recognize that addition involves finding out ‘how many are there altogether’ in a set.

e Revisit students’ ability to recognize and count numbers till 30.

e Students explore addition by combining objects (quantities) till ten.
Note: Signs (+) used for addition are NOT to be introduced at this stage.
o Teacher demonstrates the concept of addition as putting together.
Example:

o Express their understanding of addition as putting together only verbally, concretely
and pictorially.
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o Use concrete objects to show increasing quantities by combining objects till 10.

e Students practise addition by:

o Adding objects to an existing set and counting on from the set.
Show a set. Let students estimate the quantity and then count. Add objects to see the
increase in quantity.

o Estimate the total number of items in the set before actually adding on items to a
given set.

o Combining two existing sets and counting all items, using real objects.
Show two sets and count the items in each set. Let them estimate the total.
Note: Sets when combined should not contain more than 10 items.

o Estimate the total number of items after combining the sets before actually
combining the items.

o Watch the video https://www.youtube.com/watch?v=sgRL0abO6 | to learn addition

as putting together.

e Students explore the online worksheet to practise addition, to realise the increase in
quantity. Use Pictures to Add To worksheet.

e Students discuss some simple and relatable real life situations where addition is applied.
Example: Finding out the total number of toys they and their friends have.

D.

Performance Task 1
Perform addition by adding on and explaining the increase in quantity.

Performance Task 2
Explain addition as putting together by combining sets, with total till 10.

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP-A7 Addition
Competency: Demonstrate the ability to interpret the meaning of addition, using concrete

(manipulatives) and pictorial models and solving simple addition problems.

Objective: - Explain ‘addition’ as putting together by combining sets of concrete objects,
with the sum till 10.

- Estimate sums before adding.

- Relate addition to increase in quantity.

- Recognize that addition involves finding out ‘how many are there altogether’
in a set.

Assessment: 1. Perform addition by adding on and explaining the increase in quantity.
2. Explain addition as putting together by combining sets, with total till 10

24


https://www.youtube.com/watch?v=sgRL0abO6_I
https://www.liveworksheets.com/du1114027zg

Level of Achievement

understanding of
addition

understanding of
addition

understanding of
addition concepts,

addition concepts,
but struggles to

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner
demonstrates a demonstrates a demonstrates a demonstrates demonstrates
strong good basic understanding of little to no

understanding of
addition

manipulatives to
show increasing
quantities till 10
with ease and
demonstrates a
profound
understanding of
the concept.

manipulatives to
show increasing
quantities till 10
with occasional
support and
demonstrates a
good grasp of the
concept.

manipulatives to
show increasing
guantities till 10
with some
support, meeting
the minimum
proficiency.

manipulatives to
show increasing
guantities till 10
but requires
significant
assistance.

concepts, concepts, explaining how explain how sets concepts.
accurately explaining how sets are combined | are combined to

explaining how sets are to find the sum. find the sum.

sets are combined | combined to find

to find the sum. the sum.

The learner The learner The learner makes | The learner The learner
consistently makes desired estimates | estimates with struggles to
makes accurate reasonable within a multiple errors. make accurate
estimates, even estimates reasonable range. estimation.
with larger sets or | consistently.

numbers.

The learner The learner The learner The learner The learner
consistently effectively successfully attempts to struggles to
combines combines combines combine combine

manipulatives to
show increasing
guantities till 10
and requires
extensive
support with
little sign of
understanding.

Note: The addition concept should be limited between (0-10) for grade PP. Do not introduce the
addition symbol (+) at PP. It will be done so in grade I.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions

I.  You have 3 candies with you and your mom gives you 5 more candies. How many
candies will you have altogether?

Refer Annexure of PP-A1 for the template to record student achievement
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Understanding Mathematics, Student Activity Book for class PP

Understanding Mathematics, Teacher’s Guide for class PP

National School Curriculum, Mathematics for PP - XII

Concrete Objects/Manipulatives

Online

o Whatis One More Than a Number -
https://www.youtube.com/watch?v=sgRL0abO6 |

o Addition - https://www.liveworksheets.com/du1114027z¢
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https://www.youtube.com/watch?v=sgRL0abO6_I
https://www.liveworksheets.com/du1114027zg

[350 minutes]

Introduction

Like addition, subtraction is also one of the oldest and the most basic arithmetic
operations. The word subtraction is derived from the two words, ‘sub’ and ‘tract,’ which mean
under or below and to pull or carry away, respectively. Therefore, subtraction means to carry
away the lower part.

Utility and Scope

Real life is full of opportunities for children to subtract, e.g., lending some toys to a friend
and calculating how many toys will be left, or spending some money and working out how
much money they should still have. Problems like this - about real things that children can
see and touch - bring subtraction to life.

A.

Interpret the meaning of subtraction as ‘taking away’, using concrete and pictorial
models, and solve simple real life problems.

Relate subtraction to decrease in quantity while taking away objects from a given set.
Estimate the difference before carrying out subtraction.

Compare two sets to find how many more items need to be added to the smaller set to
make it equal to the bigger set.

Students estimate and count the number of objects in sets.

Students explore subtraction by taking away objects from a set.

o Demonstrate taking away objects one by one to show the decrease in quantity.

o Estimate the remainder after taking away, before actually taking away items from a
set.

o Watch the video Early Subtraction | Teach Your Child how to 'Take Away' - YouTube to help

understand the meaning of subtraction as taking away.
o Explain subtraction as taking away.
Students experience finding the difference as a result of subtraction by:
o Counting the remainder
o Counting backwards from the total.
Students explore comparison of sets and perform subtraction.
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https://www.youtube.com/watch?v=jcPl36Qkk2s

o Compare sets and state how many objects need to be added to the smaller set to
make it equivalent to the larger set.

o Relate subtraction to ‘how many more'.

o Watch the video https://www.youtube.com/watch?v=mARCcT39eVw to learn how to
compare sets for subtraction.

e Students practise representation of subtraction pictorially.

e Students discuss some simple real life situations where subtraction is applied.
Example: Sharing candies with a friend and finding the leftovers.

D.

Performance Task 1
Perform subtraction by taking away items from a set to show decrease in quantity.

Performance Task 2
Explain subtraction as the difference between two sets using concretely or pictorially.

Assessment Rubrics

understanding of
subtraction by
accurately

subtraction by
effectively
relating it to

understanding of
subtraction by
relating it to

subtraction but
struggles to
consistently relate

Strand: Numbers and Operations
Topic: PP-A8 Subtraction
Competency: Interpret the meaning of subtraction as ‘taking away’, using concrete and
pictorial models, and solve simple real life problems
Objective: - Relate subtraction to decrease in quantity while taking away objects from a
given set.
- Estimate the difference before carrying out subtraction.
- Compare two sets to find how many more items need to be added to the
smaller set to make it equal to the bigger set.
Assessment: 1. Perform subtraction by taking away items from a set to show decrease in
quantity.
2. Explain subtraction as the difference between two sets using concretely or
pictorially
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner makes | The learner The learner
makes good makes a fair reasonable struggles to make makes
estimation estimation estimation with good estimation. unreasonable
consistently independently. prompts. estimation.
autonomously.
The learner The learner The learner The learner is The learner
demonstrates a shows a strong demonstrates a beginning to shows little to no
deep understanding of | basic understand understanding of

subtraction and
its relation to
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https://www.youtube.com/watch?v=mARCcT39eVw

explaining the decreasing decreasing it to decreasing decreasing
concept of taking | quantities. quantities. quantities. quantities.
away objects to

decrease the

quantity.

The learner shows | The learner does | The learner shows | The learner The learner
subtraction (take | subtraction (take | subtraction (take struggles to hardly manages
away) proficiently | away) away) subtract with to subtract single
and competently with | independently manipulatives. digit numbers.
independently some assistance | with concrete (1-10).

without using any | of manipulatives. | objects/

objects. manipulatives.

Note: The subtraction concept should be limited between (0-10) for grade PP. Do not introduce the
subtraction symbol (-) at PP. It will be done so in grade |

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions

i.  How many is left when is taken away?

ii.  Whatis the difference between two sets?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher’s Guide for class PP
e National School Curriculum, Mathematics for PP - XIl

e Concrete objects/ Manipulatives

o Early Subtraction | Teach Your Child how to 'Take Away"
Early Subtraction | Teach Your Child how to 'Take Away' - YouTube

o Compare sets:
https://www.youtube.com/watch?v=mARCcT39eVw
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https://www.youtube.com/watch?v=jcPl36Qkk2s
https://www.youtube.com/watch?v=mARCcT39eVw

[500 minutes]

Introduction

Ordinal numbers tell us the positions of an item in an arrangement. Since the counting
process requires labelling things with numbering, when objects or things are placed in an
order, ordinal numbers tell their exact position, or they help to put things in an order in a
collection.

The word “ordinal” comes from the Latin “ordo,” meaning “row or series,” which also gave us
the word “order.” Ordinals can be used as nouns, pronouns or adjectives, and can be written
either as words (“third”) or as numerals with suffixes approximating the sound of the word
(1st, 2nd, 3rd, 4th, etc.).

Source: http://www.word-detective.com/2014/07 /first-second-third/

Utility and Scope

Ordinal numbers are commonly used in mathematics, sciences, literature, and every walk of

life. The purpose of using ordinal numbers is to indicate position, or order of things or
objects. It is used to describe a way to arrange a collection of objects in order, one after
another. It can be used to describe rank, seating arrangements, reading dates on a calendar,
etc.

A.

e Apply the concept of ordinal numbers (till 10th) to identify and express the position of
objects in the real environment.

e Describe the position of objects from 1st to 10th.

e Identify ordinal numbers from 1st to 10th as symbols.

e Read ordinal numbers from 1st to 10th.

e Continue sequence of ordinal numbers from different starting places.

e Write ordinal numbers from 1st till 10th appropriately in correct sequence.

e Revisit counting from 1 - 10 orally as well as writing symbolically in correct sequence.
e Explore how we describe the position of things and people in our everyday life to
introduce ordinal numbers.
Example:
o Race and describe the position of runners using ordinal numbers.
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http://www.word-detective.com/2014/07/first-second-third/

o This activity could be related to HPE lessons, use of appropriate simple sentences for
English and Dzongkha lessons.
o It also allows teachers and students to discuss values of honesty, integrity and
leadership skills.
e Students practise chanting ordinal numbers from 1st till 10th in correct sequence.
Example:
o Display ten objects and describe their position by chanting ordinal numbers from 1st
till 10th in correct sequence.
Chant ordinal numbers while climbing and descending stairs.
o Practice saying ordinal numbers in continuation from different starting places.

o

Example:
Line up to describe position with ordinal numbers continuing from different starting
places.

o Watch the video https://www.youtube.com/watch?v=BaO1E21Spkl to learn ordinal
numbers from 1st till 10th.

o Play ‘'Remember my place’ game to help students practise ordering, to learn correct
sequencing of ordinal numbers. (Refer Annexure for instructions for the game)

o Note: discuss the difference of cardinal numbers and ordinal numbers briefly, in a
simple way, with the students.

e Students practise reading ordinal numbers when presented as symbols.
o lIdentify the symbolic representation of ordinal numbers by matching ordinal
numbers with position of objects, pictorially.
o Read the shown ordinal numbers appropriately.
e Students practise writing ordinal numbers from 1st till 10th.
o Practice writing ordinal numbers in the air or on the sand, etc.
o Trace ordinal numbers on provided tracing sheets.
o Describe position of objects by writing ordinal numbers for each.
o Practice writing ordinal numbers 1st till 10th in correct sequence, on their own,
without a copy.

D.

Performance Task 1
Use ordinal numbers to describe the position of objects placed in advance, orally.

Performance Task 2
Write ordinal numbers appropriately, 1st till 10th, in correct sequence.
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https://www.youtube.com/watch?v=BaO1E21SpkI

Assessment Rubrics

Strand: Numbers and Operations
Topic: PP-A9 Ordinal Numbers Till 10
Competency: Apply the concept of ordinal numbers (till 10" to identify and express the
position of objects in the real environment
Objective: - Describe the position of objects from 1% to 10",
- Ildentify ordinal numbers from 1% to 10™" as symbols.
- Read ordinal numbers from 1° to 10™.
- Continue sequence of ordinal numbers from different starting places.
- Write ordinal numbers from 1°t till 10" appropriately in correct sequence.
Assessment: 1. Use ordinal numbers to describe the position of objects placed in advance,
orally.
2. Write ordinal numbers appropriately, 1st till 10th, in correct sequence
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner could | The learner could | The learner The learner The learner
consistently usually apply demonstrates the | requires frequent heavily relies on
applies ordinal ordinal numbers | ability to apply guidance and constant

numbers (1%t —
10" and beyond)

(1t =10%) to
describe object/

ordinal numbers
(1t —10%") to

reminders to apply
ordinal numbers

assistance to use
ordinal numbers

to describe people’s describe object (1t —10%™) to (1t—10%") to
object/people’s positions /people’s describe describe object/
positions requiring positions requiring | object/people’s people’s
independently minimal with occasional positions correct positions.
without guidance. prompts.

prompting or

assistance.

The learner The learner The learner writes | The learner The learner
consistently writes ordinal ordinal numbers attempts to write demonstrates
writes ordinal numbers from from 1st to 10th ordinal numbers limited

numbers from 1st
to 10th accurately
and
independently
without errors.

1st to 10th but
may make
occasional errors
in sequencing or
spelling.

with correct
sequence and
minimal errors in
spelling.

but may make
significant errors in
sequencing or
spelling.

understanding of
ordinal numbers
and struggles to
write them
accurately.

The learner
chants all ordinal
numbers from 1st
to 10th with
perfect sequence,
rhythm, and
pronunciation.

The learner
chants all ordinal
numbers from
1st to 10th with
mostly correct
sequence,
rhythm, and
pronunciation.

The learner chants
all ordinal
numbers from 1st
to 10th with
correct sequence,
rhythm, and
pronunciation,
with occasional
minor errors.

The learner chants
most ordinal
numbers from 1st
to 10th with
correct sequence,
rhythm, and
pronunciation, but
with frequent
errors.

The learner is
hardly able to
chant ordinal
numbers from
1st to 10thin
correct
sequence.
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Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions
i.  What comes after the __position?
ii.  Which object is first/last?
iii.  Where can you use ordinal numbers in your daily life?

e Understanding Mathematics, Student Activity Book for class PP

e Understanding Mathematics, Teacher’s Guide for class PP

e National School Curriculum, Mathematics for PP - XII

e Concrete Objects/Manipulatives

e Online
o Ordinal Numbers: https://www.youtube.com/watch?v=BaO1E21Spkl
o Source: http://www.word-detective.com/2014/07/first-second-third/

F.

Game: ‘Remember My Place’
Materials Required:
e Common objects / manipulatives

Instruction:

e Students play the game in teams of 5 members each.

e Display 10 objects in order.

e Students observe the position of those objects.

o Shuffle the objects displayed earlier.

e Players from each team take turns to place the objects in their correct position and
read the position, as ordinal number, out loud.

e Each player gets 1 point for correct placement of the object and 1 point for reading
out the ordinal number correctly.

e Atthe end of the game, the players will add their scores.

e The team with the highest score wins the game.

Refer Annexure of PP-A1 for the template to record student achievement.
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https://www.youtube.com/watch?v=BaO1E21SpkI
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[300 minutes]

Introduction

When things are structured in a certain way that is predictable, it is a pattern. When some
things repeat over and over again, there is a pattern. Patterns are seen everywhere in nature.
For example: the pattern on kira/gho, on plants, in and around the classrooms, cycle of
moon, etc.

Utility and Scope

The ability to recognize patterns helps children make predictions, as they begin to
understand what comes next. Examining and identifying patterns can be used in singing
rhymes, following norms, etc. It helps enhance students’ ability to interpret creative arts.
Patterns will help children in understanding the working of the number system, including
place value concepts, number naming system, and the basic number operations.

A.

Identify repeating patterns in their environment and predict what follows in simple real
life situations.

e Examine simple repeating patterns in their immediate environment.

e Identify repeating patterns with concrete objects based on size, colour and shape.

e Examine sound and action-based patterns that repeat and predict the sound/action that
would follow.

e Students explore repeating patterns in the environment.

o Examine patterns observed on Kira/Gho, paintings of Bhutanese pillars, flowers, etc.
Discuss the patterns they have noticed.
Examine and describe patterns based on shape, size and colour.
Discuss the term repeating pattern and how a pattern is a repeating pattern.
Identify the ‘terms’ and the ‘core’ of a repeating pattern.
The objects or elements that form a pattern are called ‘Terms'.

o O O O O O

The coreis the part of a repeating pattern, the shortest string of elements, which stays
the same and repeats itself.

o In the example given below, the triangle and circle are the terms of the repeating
pattern. The triangle appearing first, followed by the circle, forms the core of the
pattern.
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o Note: It is difficult to identify a pattern from a small part of the pattern. Therefore, the
pattern core should be repeated at least more than twice.

A PA®AOA®

Core

o Watch the video repeating pattern to learn the concept of repeating patterns
(video to be shown till repeating pattern only).
o Describe places where they can find repeating patterns and explain how they are
repeating patterns.
e Students explore sound and action patterns.
o Listen to repeating sound patterns and predict the sounds that will follow.
o Examples: Beating on the table, snapping, clapping or humming

o Observe repeated actions and predict the actions which will follow.
Example: taking a step to the left, then a step to the right.

o Discuss the real life situations where they experience sound and action patterns.
These activities help students enhance their skills and interest in musical arts and also
help with poetry in literature in the later stages.

D.

Performance Task 1
Identify simple repeating patterns in the environment and describe them based on colour,
shape, size, sound or action.

Performance Task 2
Justify why a given pattern is a repeating pattern.

Example: Show a piece of a painting or a picture which has a repeating pattern, and ask
students to identify the pattern there. Ask how it is a repeating pattern?

Assessment Rubrics

Strand: Patterns & Algebra
Topic: PP-B1 Repeating Patterns
Competency: Identify repeating patterns in their environment and predict what follows in

simple real life situations.

Objective: - Examine simple repeating patterns in their immediate environment.

- ldentify repeating patterns with concrete objects based on size, colour and
shape.

- Examine sound and action-based patterns that repeat and predict the
sound/action that would follow

Assessment: 1. Identify simple repeating patterns in the environment and describe them

based on colour, shape, size, sound or action.
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https://www.youtube.com/watch?v=LvqFjQ29tFo&list=PL8WWToQ5Kvkea-a3QdyRkXrRUxOE2icIN

‘ 2. Justify why a given pattern is a repeating pattern

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner is
consistently suitably identifies | properly identifies | occasionally unable to
identifies and and describes basic repeating identifies repeating | identify
describes basic repeating patterns using one | patterns but may repeating
complex patterns using to two attributes. | confuse attributes. | patterns or
repeating more than two confuses with
patterns using attributes. structured
multiple sequences.
attributes (size,

color, shape,

material, weight).

The learner The learner The learner The learner The learner does

predicts with
accuracy what
follows in a
pattern and can
create extensions

correctly predicts
what follows in
the pattern and
may extend the
pattern by one

correctly predicts
what follows in
the pattern using
given attributes.

attempts to predict
what follows but is
often incorrect;
understands the
concept of a

not understand
how to predict
what follows in a
pattern.

of the pattern attribute. pattern.

beyond the next

element.

The learner The learner The learner The learner The learner does
actively finds and | identifies and identifies basic recognizes patterns | not recognize
describes describes simple | repeating patterns | in the environment | patterns in the
complex repeating in familiar settings | only with direct environment or
repeating patterns in when prompted. guidance and only responds to
patterns in familiar settings prompting. direct and
multiple settings | with minimal repeated
without prompting. demonstrations.
prompting.

The learner The learner The learner The learner The learner does
demonstrates identifies and identifies recognizes not recognize
advanced predicts basic sound/action sound/action sound/action

understanding by
identifying and
predicting
complex
sound/action
patterns and
suggesting
alternatives.

sound/action
patterns and
suggests logical
next steps.

patterns and
predicts the next
sound/action
correctly.

patterns but
struggles to predict
the next step
accurately.

patterns or
cannot predict
what comes
next.
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Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions
i.  What makes this a pattern?
ii.  What part of the pattern is being repeated?

e Understanding Mathematics, Student Activity Book for class PP

e Understanding Mathematics, Teacher’s Guide for class PP

e National School Curriculum, Mathematics for PP - XII

e Self-Instructional Material, Key Stage |, Class PP, Volume-I

e National School Curriculum, Mathematics for PP - XII

e Manipulative and/or concrete objects

e Online

o Mathematics Key Stage 1 : Patterns-

https://www.youtube.com/watch?v=LvgFjQ29tFo&list=PL8WWToQ5Kvkea-
a3QdyRkXrRUxOE2icIN&index=58
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https://www.youtube.com/watch?v=LvqFjQ29tFo&list=PL8WWToQ5Kvkea-a3QdyRkXrRUxOE2icIN&index=58

Topic: PP-B2 Representing Patterns Concretely [350 minutes]

Introduction

When things are structured in a certain way that is predictable, it is a pattern. When some
things repeat over and over again, there is a pattern. Patterns are seen everywhere in nature.
For example: The pattern on kira/gho, patterns on plants, patterns in and around the
classrooms, cycle of moon, etc.

Utility and Scope

The ability to recognize and create patterns helps us make predictions based on our
observations. This is an important skill in mathematics. Understanding patterns help prepare
children for learning complex number concepts and mathematical operations. Patterns
allow us to see relationships between numbers and operations, and develop generalisations.

A.

e Interpret and create repeating patterns in various ways and apply the concept to solve
simple real life problems.

e Represent repeating patterns in different ways (e.g., a snap, clap, snap, clap, snap, clap
pattern could be represented by a blue, red, blue, red, blue, red patternorbya 1, 2, 1, 2,
1,2 pattern)

e Read repeating patterns in different ways (e.g., ABC pattern can be read as 1 2 3)

e Create their own pattern using the concept of a repeating pattern.

e Students explore representing repeating patterns in various ways.
o ldentify repeating patterns in the environment.
o Interpret the pattern.
o ldentify and discuss the pattern’s core and its terms.
o Represent the terms of the core using concrete objects/manipulatives.
Example:

AANAAENAAR

/7 Repeating pattern represented using pattern blocks (shapes)

o 8
\

Repeating pattern represented using linking cubes (colours)

A simple repeating pattern on Kayra

o Represent the terms of the core using sounds and actions.
Example: The pattern on the kayracan be represented as
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clap, clap, snap, clap, clap, snap, clap, clap, snap... pattern.
o Represent the terms of the core using letters.
The terms of the core can be represented using letters such as A, B, C, etc.
Example: The pattern on the kgyracan be represented as
A A B, A A B, A A B... pattern.
o Represent the terms of the core using numbers.
Example: The pattern on the kayra can be represented as
1,1,2,1,1,2,1,1, 2... pattern.
e Students explore different ways of reading a repeating pattern.
Repeating patterns can be read as letter or number patterns.
o Interpret a repeating pattern.
o lIdentify and discuss the pattern’s core and its terms.
o Read repeating patterns using letters.
Example: AB pattern, AAB pattern, ABB pattern or ABC pattern.
The pattern on the kayra, in the example given above, can be read as an AAB pattern.
o Read repeating patterns using numbers.
Example: 12 pattern, 112 pattern, 122 pattern, or 123 pattern.
The pattern on the kayra can be read as a 112 pattern.
e Students further practise representation of repeating patterns.
o Watch the video https://www.youtube.com/watch?v=pztRAgQFVec to learn how

repeating patterns can be created/extended
o Extend given repeating patterns.
o Model given repeating patterns in various ways.
e Students create repeating patterns of their own.
o Explain the terms of the core of their pattern.
o Describe their pattern as colour, shape, size, letter or number patterns.

D.

Performance Task 1
Interpret any repeating pattern (given by teacher) and connect it to the pattern they have
seen in the environment.

Performance Task 2
Create at least two repeating patterns of their choice using concrete objects found in the

environment. Explain the pattern.
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Assessment Rubrics

ways accurately
and explains their
choices clearly.

accurately.

Strand: Patterns & Algebra
Topic: PP-B2 Representing Patterns Concretely
Competency: Interpret and create repeating patterns in various ways and apply the concept to
solve simple real life problems
Objective: - Represent repeating patterns in different ways (e.g., a snap, clap, snap, clap,
snap, clap pattern could be represented by a blue, red, blue, red, blue, red
patternorbyal, 2,1, 2,1, 2 pattern).
- Read repeating patterns in different ways (e.g., ABC pattern can be read as 1
23).
- Create their own pattern using the concept of a repeating pattern.
Assessment: 1. Interpret any repeating pattern (given by teacher) and connect it to the
pattern they have seen in the environment.
2. Create at least two repeating patterns of their choice using concrete objects
found in the environment. Explain the pattern.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner could | The learner could | The learner could | The learner The learner is
represent represent represent attempts to unable to
repeating repeating repeating patterns | represent represent
patternsin three | patternsin two in one way repeating patterns | repeating
or more different | different ways accurately. but with errors. patterns or does

so inaccurately.

The learner reads

The learner reads

The learner reads

The learner

The learner is

patterns (shape,
colour, size or
material).

colors or size).

and colors),
fulfilling the basic
activity
requirements.

occasionally
confuses the
shapes or colors.

repeating repeating repeating patterns | attempts to read unable to read
patterns in patternsin at in one way repeating patterns | repeating
multiple ways and | least two accurately. but with errors. patterns or does
can explain their different ways so inaccurately
interpretation accurately.

clearly.

Note: AB, ABC, AAB, ABB patterns, etc.

The learner The learner The learner The learner The learner
independently correctly creates | accurately creates | attempts to create | requires

creates complex patterns (shapes, | patterns (shape patterns but substantial

assistance to
construct basic
patterns,
demonstrating a
need for further
teaching.
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Design appropriate assessment tools and record the students learning based on the
template in the annexure.

Reflective Questions
i. How are these two patterns the same?
ii.  How are they different?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher's Guide for class PP

e Self-Instructional Material, Key Stage |, Class PP, Volume-IV

e National School Curriculum, Mathematics for PP - XIl

e Concrete objects / Manipulatives

e Online

o Learn patterns- https://www.youtube.com/watch?v=pztRAgQFVec
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[600 minutes]

Introduction

The term "length" refers to a measurement that determines the distance between two
places. It is used to measure how long or tall an object is or how far away a place is. Length
is one of the most common measurements used every day.

Comparing how much one feature of an object is compared to the identical feature of
another thing is what measurement is all about. Length can be compared directly and
indirectly, without the use of a unit. Direct comparison of length involves comparing by
aligning the objects and just looking at them. Indirect comparison of length is the process of
comparing the lengths of two objects that cannot be directly aligned, using a third object.
Source: https://www.qcaa.gld.edu.au/downloads/p_10/kla_maths_info_measurement.pdf

Utility and Scope

Understanding length assists you in solving practical difficulties not only in the classroom

but also in everyday life.

One often uses direct and indirect comparison of length in the absence of a measuring tool
to describe lengths. For example, before entering a room, one makes a direct comparison of
the height of the door to their own height and then decides whether to bend or not. Similarly,
students make direct comparisons of the length of their pencil to the length of the pencil
case and then decide to use either of the two objects, or find an appropriate solution
(sharpening the pencil).

Being able to compare length directly helps in making quick judgements and decisions.
Indirect comparison of length is used when the two objects whose lengths need to be
compared cannot be put beside one another and aligned.

A.

e Compare length directly and indirectly using appropriate terms and justify the use of
indirect comparison in real life, in simple language.

e Sort different objects based on their length as short or long objects.

e Compare lengths directly using the terms ‘longer than’ and ‘shorter than'.

e Explain the importance of aligning endpoints to compare lengths.

e Compare lengths indirectly and describe lengths of objects as ‘longer /shorter than’, or
‘of the same length’ in relation to the third object.

e Order three different lengths using indirect comparison.

Explain the use of indirect comparison in real life, in simple language.
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Students explore sorting based on lengths/height.

o

o

O

O

Discuss length as an attribute of objects.
Examine lengths and heights of different objects.
Sort different lengths as ‘long’ or ‘short'.

Sort different heights as ‘tall’ or ‘short'.

Students compare length of objects directly (just by looking at the objects). Example: Take
students for a field visit

(o}
(o}
(o}

Examine the length of two different objects.

Predict which one is longer or shorter.

Place the objects beside one another and compare their length by just looking at
them.

Describe the comparison of length using the terms ‘longer’, ‘shorter’ and ‘about the
same’.

Examine comparison of lengths by aligning and not aligning the end points of the two
objects.

Then discuss the importance of aligning endpoints for fair comparison of lengths.
This activity helps students use simple language in Dzongkha and English for
communication.

Compare lines of different lengths directly.

Watch the video https://www.youtube.com/watch?v=taepCGIOvww practice
comparing various lengths directly.

Comparer heights directly using the terms ‘taller’ and ‘shorter’

Watch this video https://www.nagwa.com/en/videos/543146786264/ to learn how to
compare heights directly.

Play Jump Like Me’ game to practise indirect comparison of length.

(Refer the Annexure for the instruction).

Compare three different lengths directly and order from shortest to longest, and vice
versa.

Students compare length of objects indirectly (using a third object).

(o}
o
(o}

Describe the length of two objects in comparison to a third object.

Example: Compare the length of a chalk and a ruler using a pencil as the third objects.
Watch this video https://youtu.be/IFP4aSRGtpE to learn how to compare using a third
object and also to order length.

Watch the video comparing length to learn how to compare heights indirectly, using
a third object.

Order three different lengths using indirect comparison.

Practise comparing lengths using the terms ‘long’, ‘short’, ‘longer’, ‘taller’, and ‘shorter’
through this video https://youtu.be/szZvBfCk1BU

Students discuss the use of indirect comparison of lengths in real life situations.

Explain the use of indirect comparison in real life, in simple language.
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o Where and when is it used?

Example: While comparing the length of the TV at one’s home and at a friend's home.
o Why is it used?

Example: It is used when the two lengths to be compared cannot be put beside one

another and aligned for direct comparison.

D.

Performance Task 1
Compare at least 5 pairs of lengths directly using appropriate terms.

Performance Task 2
Compare at least 3 pairs lengths indirectly, using a third length and sort them based on their
length, using a sorting mat.

Example of sorting mat:

Shorter than About the same length Longer than

Performance Task 3

Order lengths of various objects from shortest to longest/tallest and vice versa, concretely
and pictorially.

Assessment Rubrics

Strand:

Measurement

Topic:

PP- C1 Comparing Length Directly and Indirectly

Competency: Compare length directly and indirectly using appropriate terms and justify the use

of indirect comparison in real life, in simple language

Objective:

- Sort different objects based on their length as short or long objects.

- Compare lengths directly using the terms ‘longer than’ and ‘shorter than’.

- Explain the importance of aligning end points to compare lengths.

- Compare lengths indirectly and describe lengths of objects as ‘longer /shorter
than’, or ‘of the same length’ in relation to the third object.

- Order three different lengths using indirect comparison.

- Explain the use of indirect comparison in real life, in simple language

Assessment: 1. Compare at least 5 pairs of lengths directly using appropriate terms.

Compare at least 3 pairs lengths indirectly, using a third length and sort them
based on their length, using a sorting mat.

3. Order lengths of various objects from shortest to longest/tallest and vice
versa, concretely and pictorially.
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Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Compares lengths | Compares Attempts to Struggles to Unable to
accurately using lengths using compare lengths compare lengths effectively
"longer than" and | "longer than" using "longer using "longer than" | compare lengths
"shorter than" and "shorter than" and "shorter | and "shorter than", | using "longer
consistently and than" with than" with some often making than" and

effectively.

occasional errors
but generally
effectively.

accuracy. errors.

"shorter than".

Sorts objects
accurately,
consistently

Sorts objects
with occasional
errors, generally

Sorts objects with
some errors,
demonstrating an

Sorts objects
inconsistently,
struggling to

Has difficulty
sorting objects
based on length,

distinguishing distinguishing emerging distinguish often confusing
between short between short understanding of between short and | short and long.
and long. and long. short and long. long.

The learner The learner The learner orders | The learner The learner is
accurately orders | correctly orders objects lengthwise | attempts to order unable to order
objects all objects correctly but with | objects lengthwise | objects
lengthwise and lengthwise but minimal or no but makes errors in | lengthwise
explains may lack a clear explanation. sequence. correctly or does

reasoning clearly.

explanation.

not understand
task.

Demonstrates a Demonstrates a Demonstrates a Demonstrates a Demonstrates
deep solid basic limited little to no
understanding of | understanding of | understanding of understanding of understanding of
how aligning how aligning how aligning how aligning how aligning
endpoints endpoints endpoints endpoints endpoints
ensures accurate | contributes to contributes to contributes to contributes to
length accurate length accurate length accurate length accurate length
comparison, and comparison, and | comparison, and comparison, and comparison.

can apply this can apply this can apply this struggles to apply

concept to concept to some | concept to simple | this concept to

various scenarios | scenarios with scenarios with scenarios even

with confidence accuracy. assistance. with assistance.

Student compares | Student Student compares | Student compares | Student

at least 5 pairs of | compares 4 pairs | at least 3 pairs of 2 pairs of lengths compares less
lengths indirectly, | of lengths lengths indirectly, | indirectly, but than 2 pairs of
utilizing a third indirectly, using a third struggles with lengths indirectly
length accurately. | effectively length accurately. | using a third length | and struggles to

utilizing a third
length

consistently.

use a third length
effectively.

Design appropriate assessment tools and record the students learning based on the

template in the annexure.
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e Reflective Questions

Do you think ___is longer than ___? Why?

Can you build something that is as tall as ...?

How would you compare the length of the table at your home and the length of the
table in the classroom?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher’s Guide for class PP

e Self-Instructional Material, Key Stage |, Class PP, Volume-IV
e National School Curriculum, Mathematics for PP - XIl

e Concrete objects / Manipulatives

e Online

(0]

F.

About Measurement: Information for Teachers -
https://www.qgcaa.qgld.edu.au/downloads/p_10/kla_maths_info_measurement.pdf
Longer and Shorter activities -

https.//www.youtube.com/watch?v=taepCGIOvww

Identifying which Object is the Tallest or Shortest -
https.//www.nagwa.com/en/videos/543146786264/

Order three objects by length; compare the lengths of two objects indirectly by
using a third - https://www.youtube.com/watch?v=IFP4aSRGtpE

Ordering by length - https://www.khanacademy.org/math/cc-1st-grade-math/cc-1st-
measurement-geometry/copy-of-cc-early-math-length-intro/v/order-by-length
Comparing lengths- https://youtu.be/szZvBfCk1BU

Game: Jump like Me
Materials Required:

0 Marker (Chalk)
0 A common object to measure length (e.g. a rope or a long stick)
Instruction:
0 Let students stand on common starting line
0 Make them jump forward as far as they can
0 Take turns to jump
0 Let one child from the team mark their landing spot with a chalk
0 All the students in a team would be given a common object of certain length to
compare the distances jumped.
0 Student with the longest distance wins the game from each team.
o0 Discuss the value of respect, responsibility, resilience, acceptance and cooperation.

They can enhance their social skills through this game.
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[300 minutes]

Introduction

The capacity of a container is the amount of something it can hold or contain. How much a
container can hold depends on the space it has inside. A container which has more space
inside has greater capacity than a container which has less space inside. For example, the
amount of oil in the tank, amount of water in the swimming pool, etc...

Like length, capacity of containers can also be compared directly and indirectly, without the

use of a unit. Direct comparison of capacity involves comparing the space inside containers
just looking at them. Indirect comparison of capacity is the process of comparing the capacity
of containers by using a third container.

Utility and Scope

Understanding capacity is especially important when one is dealing with liquid
measurement. Being able to compare capacity of containers directly helps in making quick
judgements and decisions: in choosing appropriate containers or estimating the amount of
liquid a container can hold. Indirect comparison of capacity is used when the two containers
whose capacities need to be compared cannot be put beside one another for direct
comparison. For example, one would use indirect comparison of capacity while purchasing
a new container to replace the one at home.

A.

e Demonstrate the ability to compare capacity of containers used in their daily life directly
and indirectly, using appropriate terms.

e Compare capacity of different containers directly.

e Describe comparison of capacity using the phrases ‘holds more’, ‘holds less’ and ‘holds
the same’.

e Compare capacity of containers indirectly (using a third container) and describe
comparison using appropriate phrases.

e Students explore different sized containers and make estimation of capacity directly
(without measuring)
o Discuss the meaning of capacity.
o Examine space inside containers and estimate their capacity.
o Examine the capacity of containers by actually filling them up with water or grains.
o Examine same sized containers but with different capacities.
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Discuss that although containers may be of the same size, their capacity may vary
depending on the space inside them.
o Compare the capacity of containers using the terms ‘holds more’, ‘holds less’ or ‘holds

the same’.
o Watch this video https://www.youtube.com/watch?v=mHK3-D2Y YU4 to learn to
compare capacity directly.
e Students explore comparing the capacity of containers indirectly.
o Demonstrate how to compare capacity of containers indirectly (using third container)
Example: Compare the capacity of a glass and a jug using a bottle.
The glass holds less than a bottle. The jug holds more than a bottle. So, the glass holds
less than a bottle.
o Find containers that would hold more/less than a given container.
o Discuss when we use indirect comparison of capacity in real life.
e Students compare the capacity of containers used in their daily life.
Example: Compare the capacity of containers used while preparing Bhutanese cookies
(Khabzey).
(Refer annexure for the instruction)
Students can enhance their motor skills, incorporate shapes and apply in their real life
while shopping, cooking, buying and drinking using capacity words through this activity.
Learning capacity in this lesson could be related to English, Dzongkha lessons.

D.

Performance Task 1
Find three containers that will hold more water than a given container and three that will

hold less water.

Performance Task 2
Compare the capacities of the pair of containers and write which ‘holds more’, 'holds less’,

and ‘holds the same’. (Refer Student Activity book)

Performance Task 3
Compare the capacity of pairs of containers using a third container of their choice.
Explain the choice of the third container.

Assessment Rubrics

Strand: Measurement
Topic: PP-C2 Comparing Capacity Directly and Indirectly
Competency: Demonstrate the ability to compare capacity of containers used in their daily life

directly and indirectly, using appropriate terms.

Objective: - Compare capacity of different containers directly.
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- Describe comparison of capacity using the phrases ‘holds more’, ‘holds less’

and ‘holds the same’.

- Compare capacity of containers indirectly (using a third container) and

describe comparison using appropriate phrases.

Assessment: 1. Find three containers that will hold more water than a given container and

three that will hold less water.

2. Compare the capacities of the pair of containers and write which ‘holds
more’, "holds less’, and ‘holds the same’
Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner is
consistently estimates the estimates the attempts to unable to
estimates the capacity of capacity of estimate the estimate the
capacity of containers containers with capacity of capacity of
containers accurately most reasonable containers but with | containers
accurately of the time. accuracy. limited accuracy. accurately.
The learner could | The learner The learner The learner could The learner has
accurately precisely correctly identifies | sometimes identify | difficulty

identify which
container holds
more or less and

identifies which
container holds
more or less

which container
holds more or less
using comparative

which container
holds more or less
but may require

identifying which
container holds
more or less,

explains with using appropriate | terms ("more hints or assistance. | even with
comparative comparative than," "less than," support.
terms ("more terms ("more or "holds the

than," "less than," | than," "less same."), with

or "holds the than," or "holds certain support.

same." the same."), with

consistently. petite support.

The learner The learner The learner The learner The learner
accurately effectively compares the attempts to struggles to
compares the compares the capacity of compare the compare the
capacity of capacity of containers capacity of capacity of
containers containers indirectly using a containers containers

indirectly using a
third container,
demonstrating a
deep
understanding of
the concept.

indirectly using a
third container,
showing a solid
grasp of the
concept.

third container,
meeting the basic
requirement of
the task.

indirectly using a
third container but
demonstrates
limited
understanding.

indirectly, using a
third container,
showing minimal
understanding of
the concept.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

Reflective Questions

I. Do you think this jug will hold more than the cup?

ii.  What makes you think that it will hold more (or less) than the cup?
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iii.  How would you check if a container can hold more or less?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher's Guide for class PP
e Self-Instructional Material, Key Stage |, Class PP, Volume-IV
e National School Curriculum, Mathematics for PP - XIl
e Containers with various capacity
e Online
o Measuring Capacity and area - https://www.youtube.com/watch?v=hFO110dgmuU

F.

Preparations of Bhutanese cookies (Khabzey)
e Material Required:

flour,

water,

oil,

salt,

bowls (of different sizes)

spoons (of different sizes)

cups (of different sizes)

©O O 0O 0O 0 O o

® |nstruction:

o Students work in teams

o Students prepare the dough in a bowl by measuring water, oil and salt with a spoon
and cups.

o Discuss the comparison of the capacity of the different containers used.
Example: Ask which holds more, the spoon or the cup? So which one are we using
more, sugar or water?
Students make shapes having triangular, rectangular and circle faces.
Display the fried shapes and let them choose the shape they want to eat.
Ask: Why do you choose the shapes?
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[600 minutes]

Introduction

The mass of an object is the amount of matter in it. How heavy or light an object is depends
on its mass. An object which is heavier has more mass than an object which is lighter.

Mass is something that students cannot observe; it must be felt. This is different from other
types of measurements. It makes the need for concrete experiences rather than the use of
pictures or diagrams

We use mass every day from weighing vegetables to weighing ourselves. Teaching mass is
about how heavy or light something is and mass is important because of two major factors
affecting how things move in space: inertia and gravity. The more mass something has the
more of both its experiences.

Being able to compare mass of objects directly helps in making quick judgements and
decisions: in choosing to carry a certain object or while choosing a container to carry the
object. Indirect comparison of mass helps students describe the mass of an object using the
mass of other objects. This develops a student’s ability to make appropriate estimations of
mass.

A.

e Demonstrate the ability to compare mass and describe objects as heavier/lighter objects
in the environment.

e Compare mass directly (with no units) by hand or using pan balance.

Compare mass indirectly, using the mass of a third object.

Describe comparison of mass using terms like ‘heavier/lighter than'/ ‘about the same’
Discuss the common misconceptions such as:

o objects of same mass but of different size

o oObjects of same size but of different mass

o objects which are large but light

o objects which are small but heavy

e Sort different objects according to their mass.

e Students explore a mass of objects.
o Discuss the meaning of mass.
o Guess if the objects would be heavy/light by looking at them.
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o Feel the mass of different objects by lifting them.

o Compare their guess with how the objects actually feel (mass).
Discuss that the mass of an object cannot be described by just looking at the object,
it needs to be felt.

o Compare the mass of objects by lifting them.

Describe comparison of mass using the phrases ‘heavier than’, ‘lighter than’ ‘about

the same’

Compare mass of different objects using pan balance.

O

Demonstrate how to use a pan balance.

Observe which pan goes down/up.

Learn how a heavier object pulls down the pan.

Discuss the places where they have seen pan balance being used.

o Watch the video https://www.youtube.com/watch?v=pEot9b07Ink to learn how to

o O O O

compare two objects based on mass.
e Students explore common misconceptions of mass by comparing mass of various
objects.
o Objects of different sizes but having the same mass

Example: a bag of potatoes and a bag of cotton
o Objects of the same size but having different mass.
Example: same-sized brick and sponge.
o Objects which are large but can be light
Example: paper cards or plastic bags.
o Objects which appear small but can be heavy.
Example: a stone or a metal bar.
e Students explore the comparison of mass indirectly.
o Compare the mass of pairs of objects using a third object.
o Compare the mass of each of the two objects against the mass of a third object.

COMPARING MASSES INDIRECTLY

= ~~

e Students use the concept of comparing mass of objects indirectly to arrange objects
according to their mass, using appropriate terms.

e Play the game ‘Pull Me’ to practise ordering objects based on their mass.
(Refer Annexure for instructions)
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D.

Performance Task 1

Compare the mass of objects directly and choose appropriate terms to describe the
comparison.

(Refer Annexure for a sample worksheet)

Performance Task 2
Compare the mass of objects indirectly, using a third object, and sort the objects based on
their mass.

Sample of sorting mat to be used:

Lighter than Heavier than About the same

Performance Task 3
Use indirect comparison of mass to order objects from heaviest to lightest and vice versa.

Assessment Rubrics

Strand: Measurement
Topic: PP-C3 Comparing Mass Directly and Indirectly
Competency: Demonstrate the ability to compare mass and describe objects as heavier/lighter

objects in the environment.

Objective: - Compare mass directly (with no units) by hand or using pan balance.
- Compare mass indirectly, using the mass of a third object.
- Describe comparison of mass using terms like ‘heavier/lighter than’/ ‘about
the same’
- Discuss the common misconceptions such as:
e objects of same mass but of different size
e objects of same size but of different mass
e objects which are large but light
e objects which are small but heavy
- Sort different objects according to their mass

Assessment: 1. Compare the mass of objects directly and choose appropriate terms to
describe the comparison.

2. Compare the mass of objects indirectly, using a third object, and sort the
objects based on their mass.

3. Use indirect comparison of mass to order objects from heaviest to lightest
and vice versa.
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Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner
compares the accurately correctly attempts to struggles to

mass of objects

compares the

identifies which

compare the mass

compare the mass

accurately and mass of objects. object is heavier of objects but of objects.
consistently. or lighter. does so

inconsistently.
The learner uses The learner uses The learner uses The learner The learner rarely

comparative
terms like
(‘heavier/lighter
than’ and ‘about

comparative
terms
(‘heavier/lighter
than’ and ‘about

basic terms
(‘heavier/lighter
than’ and ‘about
the same’)

occasionally uses
terms

(‘heavier/lighter
than’ and ‘about

uses comparative
terms
(‘heavier/lighter
than’ and ‘about

the same’) the same’) appropriately. the same’) but the same’).
accurately and precisely. may use them

creatively. incorrectly.

The learner sorts | The learner sorts | The learner The learner The learner is

all provided almost all successfully sorts | attempts to sort unable to sort the

objects accurately

provided objects

the objects into

the objects by

objects by mass

according to their | b mass correctly correct groups by | mass but makes correctly.
mass. and makes mass. several errors in

minimal errors placement.
The learner The learner shows | The learner meets | The learner The learner
demonstrates a a good the basic attempts to demonstrates
deep understanding of | requirement of compare mass little to no

understanding of

comparing mass

comparing mass

indirectly but

understanding of

comparing mass indirectly. indirectly. struggles to do so | comparing mass
indirectly. accurately. indirectly.
The learner The learner The learner The learner The learner

communicates
ideas clearly and
effectively using

communicates
ideas clearly using
mostly

communicates
ideas with some
clarity, but may

struggles to
communicate
ideas clearly, with

communicates
unclear ideas,
with little to no

appropriate appropriate struggle with frequent lapses in | use of

mathematical mathematical mathematical mathematical mathematical

vocabulary. vocabulary, with vocabulary. vocabulary. vocabulary.
occasional lapses.

Note:

Observation and Feedback: Watch how students approach sorting and comparing tasks in
measurement. Provide specific feedback based on observed errors or misunderstandings.
Progress Monitoring: Use this rubric as a baseline to monitor student progress across multiple

activities.

Customization: Feel free to modify the criteria or descriptions based on classroom experiences or
specific student needs.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.
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F.

Reflective Questions

i.  Which object is heavier? How do you know?

ii. If something is big, does it have to be heavy? Explain.
iii.  Canyou look at something to decide if it is heavy?

Understanding Mathematics, Student Activity Book for class PP
Understanding Mathematics, Teacher's Guide for class PP
Self-Instructional Material, Key Stage |, Class PP, Volume-IV

National School Curriculum, Mathematics for PP - XII

Common objects with different mass.

Online

o Comparing mass: https://www.youtube.com/watch?v=pEot9b07Ink

Game: Pull Me!

Materials Required: Collection of objects with various masses.

Instruction:

0 Students estimate and explain which is heaviest or lightest.

Students work in pairs.

Each pair selects three objects

Tie a rope/ thread around each object.

Pull the objects across the floor.

Then place the items in order of their mass

Explain how the mass of the objects were compared and how they were arranged.
The pair to complete the task first wins the game.

©O O 0O 0O o0 o o

Sample worksheet for performance Task 1

Heavier or lighter
Circle the correct word

D [
l j'}) heavier

Lighter

The bottle is than the mug

heavier

Lightes

The apple is _ _ than the bottle

<3 heavier

lighter

Theballis = than the chick
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Topic: PP-D1 Spatial Sense: Position in Space [300 minutes]

Introduction

Spatial sense is an understanding of shape, size, position, direction, and movement - being
able to describe and classify the physical world we live in. ' For little ones, spatial sense is
mainly about their awareness of themselves in relation to the people and things around
them.

Source: https://www.learningpotential.gov.au/articles/early-maths-skills-2-spatial-sense

Utility and Scope

Spatial awareness allows us to be conscious of the things in our environment as well as our

position relative to them. This ability is important for several reasons, such as:

Location: helps relate objects to location. E.g., Knowing that a cup is on a table as opposed
to under it.

Movement: informs you of how people and objects move through the environment. This can
help you navigate your surroundings.

Social: affects social functions like respecting personal space.

Reading and writing: helps in using appropriate space while writing. Also helps
understanding sentence structure and grammar.

Mathematics: enhances mathematical understanding. Examples include geometry and
ordering or arranging numbers.

A.

e Examine the position of an object in real life and describe them in relation to the position
of another object and the observer.

e Describe position in space, including the relative position of:
o one object to another,
o the object to the observer.

e Explain positions using terms like ‘beside’, ‘above’, ‘below’, ‘between’, ‘in front of,
‘through’, ‘behind’, etc.

e Connect perception to action (experiential) where the child moves.

e Student explore position of objects in space in relation to another object
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O

Describe the position of objects using prepositions such as ‘beside’, ‘above’, ‘below’,
‘between’, ‘in front of', ‘behind’, etc.

Example: The chair is behind the table.

o Watch the video https://www.youtube.com/watch?v=ykmFyHJq6FY

to learn different ways to describe an object’s position in space.
The activity is related to learning prepositions in English and Dzongkha.
o Discuss the fact that the object remains the same in shape and size, irrespective of its
position in the space.
o Play the game Treasure hunt' to practise understanding of the terms to describe
position of objects in space.
(Refer annexure for the instruction).
e Students explore the position of objects in relation to the observer.
o Describe the position of objects using prepositions such as ‘beside’, ‘above’, ‘below’,
‘between’, ‘in front of, ‘behind’, etc.
Example: The chair is in front of me.
e Students explore the difference in position of objects after moving around.
o Describe the position of an object in relation to another object and the viewer.
o Then, move to a different position and again describe the position of the object in
relation to the other object and the viewer.
o Compare their description of the positions and explain how position changes when
they move.

D.

Performance Task 1
Identify three objects in the classroom and describe their position in relation to other objects
using appropriate terms.

Performance Task 2
Describe position of objects, presented pictorially, using appropriate terms.

Performance Task 3

Explain how the movement of an observer affects the way position of an object is described
by demonstrating an example.
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Assessment Rubrics

'between’, 'in
front of', 'behind’,
etc.,
demonstrating a

relationships,
with occasional
minor errors.

demonstrating
basic
understanding of
spatial

spatial
relationships.

Strand: Geometry
Topic: PP-D1 Spatial Sense: Position in Space
Competency: Examine the position of an object in real life and describe them in relation to the
position of another object and the observer
Objective: - Describe position in space, including the relative position of:
v" One object to another,
v" The object to the observer.
- Explain positions using terms like ‘beside’, ‘above’, ‘below’, ‘between’, ‘in
front of’, ‘through’, ‘behind’, etc.
- Connect perception to action (experiential) where the child moves
Assessment: 1. Identify three objects in the classroom and describe their position in relation
to other objects using appropriate terms.
Describe position of objects, presented pictorially, using appropriate terms.
Explain how the movement of an observer affects the way position of an
object is described by demonstrating an example
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner
consistently and frequently effectively attempts to struggles to
accurately describes the describes the describe the describe the
describes the position of position of objects | position of objects | position of
position of objects using using prepositions | using prepositions, | objects using
objects using a appropriate such as 'beside’, but with prepositions,
variety of prepositions, 'above’, 'below!, inconsistency and displaying
prepositions such | showing 'between’, 'in limited accuracy, minimal
as 'beside’, understanding of | front of', 'behind’, | showing emerging | understanding of
'above’, 'below', spatial etc., understanding of spatial

relationships.

objects relative to

and the viewer.

viewer.

deep relationships.

understanding of

spatial

relationships.

The learner The learner The learner proves | The learner The learner has
demonstrates a displays a good a basic attempts to difficulty

deep understanding of | understanding of describe the describing the
understanding of | object position object position by | position of objects | position of
object position by | by describing the | describing the but struggles with objects and
accurately position of position of objects | accuracy and requires
describing the objects relative relative to one clarity. significant
position of to one another another and the support to do so.
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one another and
the viewer.

Design appropriate assessment tools and record the students learning based on the

template in the annexure.

F.

Reflective Questions
i.  Whereis ?

ii.  Will the shape change if you move it?

Understanding Mathematics, Teacher’s Guide for class PP
National School Curriculum, Mathematics for PP - XII
Concrete objects /Manipulatives

Online
o All Around the Farm | Directional Words & Spatial Concepts
https://www.youtube.com/watch?v=ykmFyHJq6FY
o Source: https://www.learningpotential.gov.au/articles/early-maths-skills-2-spatial-

sense

Game: Treasure Hunt

Materials required: Common objects.

Instruction:

o Students play the game in teams.

o Players of the teams take turns to find treasures which are hidden in various places,
following the descriptions by the teacher.
Note: The teacher must describe the position of the object in relation to another
object.

o The team whose player finds the object first wins a point.

o The team with maximum treasures discovered wins the game.
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[600 minutes]

Introduction

2-D shapes are flat and can be drawn on paper. 3-D shapes are solid shapes and occupy
space. You can draw diagrams of 3-D shapes on paper, but these diagrams only show the
view from one perspective.

Utility and Scope

Learning shapes not only helps children identify and organise visual information, it helps
them learn skills in other curriculum areas including reading, maths, and science. Learning
shapes also helps children understand other signs and symbols.

A.

e Explain the attributes of given 3-D and 2-D shapes and classify them as 3-D or 2-D
shapes, to recognize shapes in their immediate surroundings.

e Identify and discuss attributes of 3-D and 2-D shapes to compare and sort the shapes in
different ways, through hands-on experiences.

e Use shape names (not memorise) such as triangle, circle, rectangle, cylinder, cone, sphere,
rectangular prism.

e Examine how shapes can be transformed into other shapes by building various shapes
and structures, focusing on the attributes.

e Distinguish 3-D and 2-D shapes by exploring non-examples in their surroundings.

e Explore perceptual constancy concept (a shape can be moved by sliding, flipping or
turning, and still be exactly the same shape).

e Students explore 3-D shapes.
o Play the game ‘what is in the bag?’ to examine and describe 3-D shapes to check
students' prior knowledge of shapes.
(Refer the Annexure for the instruction)
o ldentify real objects which resemble the 3-D manipulatives.
e Students explore the attributes of 3-D (Rectangular prism, Cylinder, Cone and Sphere).
o Examine the 3-D shapes.
o Compare the 3-D shapes with one another.
o Identify attributes of the 3-D shapes and describe the attributes using simple
appropriate terms.
o Name the shapes.
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Note: Students need not memorise the names of the shapes at this stage.

Explore non-examples of the above mentioned 3-D shapes.

Watch the video https://www.youtube.com/watch?v=guNd]5MtX1A to learn the song
of 3-D shapes. (Modify the song by replacing the term cube with ‘Rectangular Prism’
as ‘Cube’ is not introduced at this stage).

e Students explore constructing different structures using the 3-D shapes.

o

o

O O O O

Build structures using the 3-D manipulatives of the learnt 3-D shapes.

Explain their structure with simple descriptions.

Explain the way the structure has been built (describing the attributes of the shape)
Example: The sphere is round, so it doesn’t hold other shapes on top of it.
Introduce 2-D shapes

Introduce 2-D shapes as the face of 3-D shapes

Use shadows of 3-D shapes to represent 2-D shapes.

Present 2-D shapes as drawings on charts.

Note: If the outlines are cut out, they no longer remain 2-D shapes.

e Students explore the attributes of 2-D shapes. (Rectangle, triangle and Circle).

O
o

o

Examine the 2-D shapes.

Compare the 2-D shapes with one another.

Identify attributes of the 2-D shapes and describe the attributes using simple
appropriate terms.

Name the shapes.

Note: Students need not memorise the names of the shapes at this stage.

o Explore non-examples of the above mentioned 2-D shapes.
o Watch thevideo https://www.youtube.com/watch?v=0EbRDtCAFdU to learn the song

o

of 2-D shapes. (Omit square from the song, as it is not introduced at this stage).
Practice drawing the 2-D shapes, in the air, on the sand and on paper.

e Students explore creating new designs by combining 2-D shapes.

o

o

Draw new images by drawing combinations of the learnt 2-D shapes.
Explain their drawing with simple descriptions.(describing the attributes of the shape)
Example: The triangle drawn above the rectangle creates the image of a house.

e Students explore the difference between 3-D and 2-D shapes.

o

o

Describe 3-D shapes as solid object that can be held and 2-D shapes as flat surfaces
that cannot be held,
Distinguish shapes and sort as 2-D or 3-D shapes.

e Students explore perceptual constancy of shapes in space.

O

O

Slide, flip, roll and turn the 3-D manipulatives and objects.
Examine and discuss whether the shapes are 3-D shapes or not.
Slide, flip, and turn the drawings of 2-D shapes.

Examine and discuss whether the shapes are 2-D shapes or not.
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o Discuss how a shape remains exactly the same even when the above actions are
applied to it.

D.

Performance Task 1

Sort pictures of shapes as 3-D and 2-D shapes and explain the difference of 3-D and 2-D

shapes in simple sentences.

Performance Task 2

Describe the attributes of 3-D shapes and 2-D shapes using simple phrases.

Performance Task 3

Trace the 2-D shapes given on a worksheet (Refer Student Activity Book).

Assessment Rubrics

Strand: Geometry
Topic: PP-D2 3-D Shapes
Competency: Explain the attributes of given 3-D and 2-D shapes and classify them as 3-D or 2-D
shapes, to recognize shapes in their immediate surroundings.
Objective: - ldentify and discuss attributes of 3-D shapes to compare and sort the shapes
in different ways, through hands-on experiences.
- Use shape names (not memorize) such as cylinder, cone, sphere, rectangular
prism.
- Examine how shapes can be transformed into other shapes by building various
shapes and structures, focusing on the attributes.
- Explore perceptual constancy concept (a shape can be moved by sliding,
flipping or turning, and still be exactly the same shape).
Assessment: 1. Sort models of 3-D shapes and explain simple similarities and differences.
2. Describe the attributes of 3-D shapes using simple phrases.
Assessment: 1. Sort models of 3-D shapes and explain simple similarities and differences.
2. Describe the attributes of 3-D shapes using simple phrases.
3. Use 3-D models to construct/build any structure they could come up with.

Level of Achievement

Note: 3-D shapes to

learn in grade PP are cone, cylinder, sphere, rectangular prism

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner names | The learner The learner
confidently names 3-D 3-D shapes as attempts to name struggles to
names 3-D shapes | shapes expected with some 3-D shapes name 3-D shapes
flawlessly and in accurately slight prompts. with imprecisions. | even with
detail. showing a good support.

grasp of the

concept.
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The learner
describes
attributes of
learnt 3-D shapes

The learner
describes
attributes of
learnt 3-D shapes

The learner
describes basic
attributes of learnt
3-D shapes clearly.

The learner
describes some
attributes of learnt
3-D shapes, but

The learner is
unable to
describe
attributes of

exactly in detail. with minor lacks detail. learnt 3-D shapes
inaccuracies. effectively.
The learner builds | The learner The learner The learner The learner
complex effectively uses efficaciously uses attempts to use 3- | struggles to use
structures, using 3-D models to 3-D shapes to D shapes to build 3-D shapes
3-D shapes, build structures, build various structures with effectively in
creatively. showing structures as some difficulty. building
understanding of | desired. structures.
basic attributes.
The learner The learner The learner shares | The learner shows | The learner does

articulates that
shapes remain

shares that
shapes remain

that shapes
remain unchanged

some
understanding of

not recognize
that a shape

the same despite | unchanged in when moved as shape constancy remains the
being moved in most provided demonstrated but makes same when
complex examples and with basic substantial errors moved’.
scenarios beyond | describes the examples. explaining.
basic examples. concept with

minor errors.
The learner The learner The learner The learner moves | The learner has
skillfully manipulates correctly moves shapes in some of | difficulty
manipulates shapes correctly | shapes by sliding, | the required ways manipulating

shapes in various | in most required | flipping, and but struggles with shapes in some
ways, showing ways and turning as accuracy. of the described
creativity or experiments with | instructed. ways (sliding,
advanced movements flipping, turning).
understanding in | somewhat
how shapes can independently.
be moved.
Strand: Geometry
Topic: PP-D2 2-D Shapes
Competency: Explain the attributes of given 3-D and 2-D shapes and classify them as 3-D or 2-D
shapes, to recognize shapes in their immediate surroundings.
Objective: - ldentify and discuss attributes of 2-D shapes.
- Name shapes (triangle, circle, and rectangle) verbally.
- Explore perceptual constancy concept (a shape can be moved by sliding,
flipping or turning, and still be exactly the same shape)
Note: Use cut out 2-D shapes because 2-D shapes cannot be held
Assessment: 1. Sort pictures of 2-D shapes and explain the difference in simple sentences.
2. Describe the attributes of 2-D shapes using simple phrases.
3. Trace the 2-D shapes given on a worksheet (Refer Student Activity Book).
Level of Achievement
Exceeding (5) | Advancing (4) | Meeting (3) | Approaching (2) | Beginning (1)
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The learner The learner The learner names | The learner The learner is
appropriately and | fittingly names required 2-D sometimes names | unable to name all
consistently required 2-D shapes correct, 2-D shapes but one-two 2-D
names 2-D shapes | shapes and more | may confuse with | often needs shapes.

including less without similar shapes. prompts and

common ones assistance. assistance.

like ovals.

The learner The learner The learner The learner The learner
identifies and identifies correctly identifies | identifies some struggles to
articulates attributes of basic attributes of | attributes of identify or discuss
detailed each shape shapes (e.g., sides | shapes but lacks attributes of

attributes of each
shape, including
sides and corners,
and uses specific
vocabulary such

correctly and
uses appropriate
vocabularies.

and corners) with
minimal
assistance.

detail
understanding.

shapes, showing
significant
misunderstanding.

as "vertex."

The learner The learner The learner shows | The learner has The learner
demonstrates correctly basic limited demonstrates
understanding by | explains how a understanding of | understanding of little to no
accurately shape can be shape constancy perceptual understanding of

describing and
showing how
shapes remain
constant despite
being moved,
flipped, or
turned.

moved or flipped
yet remains the
same, with
minor errors.

as desired.

constancy, with
confusion about
how movement
affects shape
identity.

the concept of
perceptual
constancy.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions

I.  Where can you see shapes?

ii. Howistheshape___different from the shape __ ?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher's Guide for class PP

e Self-Instructional Material, Key Stage |, Class PP, Volume-IV

e National School Curriculum, Mathematics for PP - XII

e Concrete Objects / Manipulatives
e Drawings of 2-D shapes
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e Online

o 3-D Shapes Song - https://www.youtube.com/watch?v=guNd]5SMtX1A
o 2-Dshapes Song - https://www.youtube.com/watch?v=0EbRDtCAFdU

F.

Game ‘What is in the bag?
e Materials Required:

(0]

3-D shapes (Small concrete objects or manipulatives)

e |nstruction:

(0}

(0}
(0}
(0}

Put the shapes in a bag.

Students take turns to pick a shape from the bag.

Students describe the shape in the words or language.

Check if students can name the shape using a common language or even
local language.

Example: Students might say ball for a sphere, box for a rectangular prism, or
can for a cylinder.

Students can be rewarded with candies or points for successful attempts in
describing the shapes.
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[300 minutes]

Introduction

Geometry is the study of shapes, both 2-Dimensional and 3-Dimensional - their features like
sizes, positions, orientations; relationships among the various features of a shape; effects on
the position and orientation of shapes due to certain transformations applied to them.

Utility and Scope

Learning shapes not only helps children identify and organise visual information, it helps
them learn skills in other curriculum areas including reading, maths, and science. For
example, an early step in understanding numbers and letters is to recognize their shape

A.

e Discover various examples of learnt 3-D and 2-D shapes in the environment and foster
spatial sense for real life context.

e Identify examples of 3-D and 2-D shapes in the environment.

e State names of learnt 3-D and 2-D shapes.
e Identify shapes inside other shapes in the environment.

e Students explore 3-D shapes in the environment.
o lIdentify structure or objects that are similar in shape to the 3-D shapes learnt in the
class.
o Draw the pictures of the structures/objects identified.
o Model the identified 3-D shapes using dough/clay.
o Name the 3-D shapes.
e Students Explore 2-D shapes in the environment.

O

Examine the faces of structures or objects in the environment.
Identify the learnt 2-D shapes and on the faces of structures/objects.
o Use Microsoft paint to draw 2-D shapes.

o Name the 2-D shapes.

o

e Students explore the connection between 3-D and 2-D shapes.
o Draw the outline of the 3-D shapes and recognize the 2-D shapes which appear in the
outline.
o Use shadow of 3-D shapes to see the 2-D shapes on them
o (Students learn properties of light and shadow simultaneously)
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o Play the game ‘Who am I' to practise naming shapes correctly.
(Refer Annexure for the instruction)

D.

Performance Task 1
Show them a picture and let the students name all the shapes that they see in the picture.

Performance Task 2
Instruct children to use any shape they see in their environment and using a torch ask
them to say which 2-D shape do we get on the wall as a shadow.

Assessment Rubrics

Strand: Geometry
Topic: PP-D3 3-D and 2-D Shapes in Real Life
Competency: Discover various examples of learnt 3-D and 2-D shapes in the environment and

foster spatial sense for real life context.
Objective: - ldentify examples of 3-D and 2-D shapes in the environment.

- State names of learnt 3-D and 2-D shapes.

- ldentify shapes inside other shapes in the environment
Assessment:

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner is
unfailingly identifies several | identifies basic 3-D | struggles slightly unable to
identifies multiple | 3-D and 2-D and 2-D shapes but can identify identify 3-D and
3-Dand 2-D shapes correctly correctly in the some 3-Dand 2-D | 2-D shapes in

Microsoft Paint to
create highly

Microsoft Paint
effectively, with

Microsoft Paint to
draw shapes with

attempts to use
Microsoft Paint but

shapes in the and can point out | environment and shapes with the environment

environment and | shapes within recognizes simple | assistance. and does not

accurately points | other shapes with | shapes within Difficulty in recognize shapes

out shapes within | minimal other shapes. recognizing shapes | within other

other shapes assistance. within other shapes.

without shapes is evident.

assistance.

The learner The learner The learner The learner The learner fails

examines carefully examines examines to examine

structures/objects | examines most structures/objects | structures/objects structures or

having 2-D structures/objects | having 2-D outline | having 2-D outlines | objects, having

outlines in detail having 2-D adequately but but overlooks 2-D outlines and

and accuracy. outlines in good may miss some details and may be | lags behind in
detail and details. inaccurate. understanding.
accuracy.

The learner uses The learner uses The learner uses The learner The learner is

unable to use
Microsoft Paint
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accurate and minor errors, to some accuracy; struggles with to represent
creative accurately draw minor accuracy; shapes shapes
representations most shapes. misunderstandings | are not clearly accurately with
of identified may be evident. represented. significant
shapes. guidance.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

Reflective Questions
i.  Whatis this shape called?
ii.  What shape can you see inside this shape?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher's Guide for class PP

e Self-Instructional material, Key Stage I, Class PP, Volume -IV

e National School Curriculum, Mathematics for PP - XII

e Concrete Objects

F.

Game: Who am | game?
e Instruction:
o0 Teacher reads out the attributes 3-D and 2-D shapes.
0 Students take turns to identify the shape described.
o Students will be rewarded with candies or points for correct identification of the
shapes.
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[450 minutes]

Introduction

Data is a collection of facts or opinions. Data may be collected for a purpose through a
planned design, or may be already available. Collecting data can help measure a general
state of affairs, not limited to specific cases or events. When data is gathered, tracked and
analysed in a credible way over time, it becomes possible to measure progress and success
(or lack of it).

Utility and Scope

We use data to extract certain understanding and meaning out of it; to predict future events
under similar situations; to confirm certain assumptions; and to help make decisions.

A.

Collect, organise and interpret data using pictures and charts and answer simple
questions related to real life situations.

Respond to questions of interest (weather, favourite snack, more boys or girls, etc.)
Perform Simple experiments and record the responses.

Establish and organise the collected data pictorially (using pictures, or charts)
Predict results and discuss the finding of the collected data.

Students explore how to collect data using simple questions.

o Respond to simple questions of interest.
Example: Which animal is your favourite?

o Record responses on a chart.
Tick beside the picture of their favourite animal on a chart.
Teacher might like to be the first respondent and show the class how to do that.
The size of the group from whom students collect data should be fairly small at this
stage, for example 10 or fewer.
Discuss values of loving and taking care of animals.
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Example of a chart:

5

[ REaLs
L {h

o Students interpret the collected data in their own language.
e Students explore performing experiments to collect data.
o Perform simple experiments.

o

Example: Picking out coloured cubes from a jar.
o Record responses using appropriate charts.
o The maximum number of trials/responses is to be 10 or fewer.

O

Interpret the collected data.
e Students explore collecting data using yes/no questions.
o Ask questions with ‘Yes'/'No’ responses.
o Record data using the chart.
The size of the group from whom students collect data should be fairly small at this
stage (10 or fewer).
Display appropriate charts and demonstrate how the chart is used for collecting the
data from children with a ‘yes’' ‘no’ question.
o Discuss their interpretations.
e Students discuss how collecting data pictorially or using charts makes it easier to
interpret data.
Discuss where they can use data collection in real life experiences.

D.

Performance Task 1
Collect and record data by conducting a simple experiment.
Example: Landing the pebble on coloured circles while throwing it from distance

Performance Task 2

Collect data for a Yes or No question from a small group (Question could be of student's
choice). Share the collected data to the class. Interpret the collected data. Share how this
data can be used.

Example, are you coming to my birthday party tonight?

After collecting data, students interpret their data and share how this data can help them
organise a party.
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Performance Task 3
Collect the data from their family members and predict the results. (Class PP Activity Book)

Assessment Rubrics

accurately from

accurately from

accurately from

data with errors

Strand: Data Management and Probability
Topic: PP-E1 Collect and Organise Data and Interpret Data (Pictorially, in Chart Form)
Competency: Collect, organize and interpret data using pictures and charts and answer simple
questions related to real life situations.
Objective: - Respond to questions of interest (weather, favourite snack, more boys or girls,
etc.)
- Perform simple experiments and record the responses.
- Establish and organize the collected data pictorially (using pictures, or charts)
- Predict results and discuss the finding of the collected data.
Assessment: 1. Collect and record data by conducting a simple experiment
2. Collect data for a Yes or No question from a small group (Question could be of
student’s choice).
3. Share the collected data to the class.
4. Interpret the collected data.
5. Share how this data can be used.
6. Collect the data from their family members and predict the results.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner has
collects data collects data collects data attempts to collect | difficulty

collecting data;

explains clearly
and creatively
how the data can
be used,
providing specific
examples.

explains how the
data can be used,

explains how the
data can be used

an attempt to
explain how the

all group most group some group and gathers collects very little
members without | members with members with incomplete data or incorrect data.
assistance minimal some assistance. from group

assistance. members.
The learner The learner The learner shares | The learner shares | The learner
shares data shares data their data using data, but shares very little
clearly using clearly using simple sentences. | explanations may data anditis
complete mostly complete be unclear or unclear.
sentences. sentences. incomplete.
The learner offers | The learner The learner The learner offers a | The learner is
a detailed explains what the | validates what the | basic interpretation | unable to
explanation of data shows with | data is about. of the data with interpret the
what the data some detail. some assistance. data even with
displays. assistance.
The learner The learner The learner The learner makes | The learner is

unable to explain
how the data can

providing a ina data can be used be used or the
relevant example | straightforward but lacks clarity or | explanation is
with minimal manner, may relevance. not relevant.
guidance.
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require prompting
for details.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.

e Reflective Questions
i.  What can you conclude about our class?
ii.  How do you know which is more by looking at the collected data?

e Understanding Mathematics, Student Activity Book for class PP
e Understanding Mathematics, Teacher’s Guide for class PP

e National School Curriculum, Mathematics for PP - XII

e Concrete objects /Manipulatives.
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Topic: PP-E2 Concrete Graphs: (Actual Objects and People Graphs)
[400 minutes]

Introduction

Graphs are a common method to visually illustrate relationships in the data. The purpose of
a graph is to present data that are too numerous or complicated to be described adequately
in the text and in less space.

Utility and Scope

Graphs and charts condense large amounts of information into easy-to-understand formats
that clearly and effectively communicate important points.

A.

e Examine concrete graphs involving real objects and people to Interpret information
presented through concrete graphs.

e Study concrete graphs using real objects and people.

e Exhibit the understanding of the importance of a common start line.
e Describe data focusing on one-to-one correspondence.

e Discuss interpretation of the formed graphs and its application.

e Students examine concrete graphs using real objects/people.
Demonstrate how to construct a concrete graph on a graphing mat.

o Decide on an appropriate topic for the graph. Then write it and place it on top of the
graph.

o Example: The name of their village/ the locality they come from.

o Write the labels (name of the villages) and place it at the bottom of the graph.

o Have students stand in the line of their village.
Ensure the following:
m A common baseline for students to start their line from.
m If the students are standing in one -to -one correspondence.

A
I\ :
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Rivana Tashigang Babana
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Describe the concrete graph that has been created.
Compare the data presented for each village.
Explain the use of one-to-one matching as a strategy for comparing data.

o O O O

Ask questions like: From which village do most of the students come from?

This activity caters to other subjects such as geography as well as place-based
approach.

o Explains how graphs can be formed using real objects or people.

e Students explore concrete graphs with people using Yes/No questions.

o Discuss the information presented by the concrete graph.

o Interpret the graph.
o Along with the teacher, students learn to collect data (recording the answers) on
charts and simultaneously describe one to one correspondence.
e Students explore interpretation of concrete graphs with actual objects.

D.

Performance Task 1
Examine a concrete graph, made using actual objects, and answer simple questions related
to the graph.

Performance Task 2
Create a simple concrete graph using actual objects on a provided graphing mat.

Assessment Rubrics

Strand: Data Management and Probability
Topic: PP-E2 Concrete Graphs: (Actual Objects and People Graphs)
Competency: Examine concrete graphs involving real objects and people to Interpret

information presented through concrete graphs.

Objective: - Study concrete graphs using real objects and people.

- Exhibit the understanding of the importance of a common start line.
- Describe data focusing on one-to-one correspondence.

- Discuss interpretation of the formed graphs and its application.

Assessment: Examine a concrete graph, made using actual objects, and answer simple

questions related to the graph.
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‘ Create a simple concrete graph using actual objects on a provided graphing mat.

Level of Achievement

Exceeding (5)

Advancing (4)

Meeting (3)

Approaching (2)

Beginning (1)

The learner
accurately places
objects on the
graphing mat,

The learner
effectively places
objects on the
graphing mat,

The learner
adequately places
objects on the
graphing mat,

The learner
inconsistently
places objects on
the graphing mat,

The learner
struggles to place
objects on the
graphing mat,

representing data | mostly representing some | often failing to failing to

points precisely representing data points with represent data represent data

and consistently. | data points minor points accurately. points
accurately. inaccuracies. accurately.

The learner The learner The learner The learner The learner fails

demonstrates a demonstrates a demonstrates a struggles to to interpret the

deep good basic understand the graph accurately.

understanding of | understanding of | understanding of graph.

the graph. the graph. the graph.

The learner offers | The learner can The learner The learner shows | The learner does

a thoughtful explain the understands the limited not demonstrate

explanations on importance of a need for a understanding of understanding of

why a common
start line is
crucial, giving
examples beyond
the task
requirements.

common start
line with minimal
errors. Shows
better than
required
understanding

common start line.
Meets all expected
requirements
appropriately.

the importance of
a common start
line, with errors or
incomplete
explanations.

a common start
line. Needs
significant
improvement
and guidance to
meet basic

Demonstrates and slightly more requirements.
advanced complex

understanding application.

and application.

The learner The learner The learner selects | The learner selects | The learner has

accurately selects
appropriate
objects or images

to represent data.

selects mostly
appropriate
objects or images
to represent

suitable objects or
images to
represent data.

objects or images
but struggles to
match them with
data.

difficulty
selecting
appropriate
objects or images

data. to represent
data.
The graph is The graph is The graph is The graph is The graph is
neatly organized mostly organized | organized and the | somewhat disorganized and

and the learner
clearly
communicates
the data.

and the learner
communicates
the data with
some clarity.

learner
communicates the
data adequately.

disorganized and
the learner does
not effectively
communicate the
data.

the learner does
not effectively
communicate the
data.

Design appropriate assessment tools and record the students learning based on the
template in the annexure.
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Reflective Questions
i.  How does the graph make it easy to tell which there is more of?
ii.  Why s it important to match items when we make the graph?

Understanding Mathematics, Student Activity Book for class PP
Understanding Mathematics, Teacher’s Guide for class PP
National School Curriculum, Mathematics for PP - XII

Concrete objects
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Instructional Guide
Class |
Mathematics



[300 minutes]

Introduction

Sets in mathematics are simply a collection of distinct objects forming a group. A set can
have any group of items, be it a collection of numbers, days of a week, types of vehicles, and
so on. Every item in the set is called an element of the set.

Introduction on sets: https://www.cuemath.com/algebra/sets/

Utility and Scope

In maths, to compare sets means to examine the differences between numbers, quantities,
or values to decide if it is greater than, smaller than, or equal to another quantity. We can
use comparing skills when we compare our weight, height, marks, speed, sometimes
distance, quantity, etc. So, practising comparing improves number sense.

A.

Demonstrate the ability to use familiar vocabulary to compare quantities in real life.

Estimate to compare the sets that total up to 20, using terms such as ‘more’, ‘fewer’, ‘the
same’ (orally).

Compare quantities by using words such as ‘more’, ‘fewer’, or 'the same’ in sets (using
concrete objects).

Create sets where the number of items is made equal or added or taken away to use the
words ‘more’, ‘fewer’, ‘the same’.

Use appropriate words to describe the comparison of sets found in their daily life.

Students estimate the number of items in a set using terms such as ‘more’,

‘fewer’, ‘the same’ (orally) by looking at the materials found in the classroom.

Example: Comparing the number of chalks and the number of pencils

Students compare sets.

o Demonstrate first and let students match objects one to one.

o Line up the items of the two sets, parallel to one another to compare the number of
items in each set.

o Use words like ‘more’, ‘fewer’, or ‘the same’ to describe the comparisons made.

o Watch the video 'more’, 'fewer' or 'same' to learn how to use the terms ‘more’, ‘fewer’
or ‘the same'.

Students create sets with more, fewer, or the same number of items as the given set.

Note: A maximum of 20 items to be used.

o Count the number of items in the given set.

o Create other sets with more, fewer, or the same number of items as the given set.
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Example: Go out to a flower garden and create sets with stones, sticks, and flowers.
o Describe the sets created using the terms ‘more’, ‘fewer’, or 'the same' accordingly.

D.

Performance Task 1
Describe comparison of sets (concrete and pictorial), with a maximum of 20 items using
terms ‘more’, ‘fewer’, or 'the same’.

Suggested worksheet: https://www.liveworksheets.com/qn869151yg

Performance Task 2
Create sets of their own (up to 20 items) by adding and taking away and then explain by

comparing the sets using the words ‘more’, ‘fewer’, or 'the same’

Assessment Rubrics

compares sets
totaling up to 20
using terms like
"more," "fewer,"
or "the same,"
accurately
identifying which
set has more,
fewer, or if they
are equal.

compares sets
totaling up to 20
using terms like
"more," "fewer,"
or "the same,"
and can usually
identify which set
has more, fewer,
or if they are
equal.

compare sets
totaling up to 20
using terms like
"more," "fewer,"

or "the same," but

struggles to
consistently
identify which set
has more, fewer,
or if they are
equal.

misidentifies which

set has more,
fewer, or if they
are equal when
comparing sets
totaling up to 20.

Strand: Numbers and Operations.

Topic: Al-Compare Sets

Competency: Demonstrate the ability to use familiar vocabulary to compare quantities in real
life.

Objective: Estimate to compare the sets that total up to 20, using terms such as ‘more’,
‘fewer’, ‘the same’ (concretely).

Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Confidently Generally Attempts to Frequently Rarely compares

sets totaling up
to 20 using terms
like "more,"
"fewer," or "the
same," and
frequently
misidentifies
which set has
more, fewer, or if
they are equal.

Design appropriate assessment tools and record the student learning based on the
template given in the annexure

e Reflective Questions

i.  How do you know whether one set has more than another?

ii. 10 books are more than 10 pencils? Do you agree? Why?

iii.  How would you count the number of students in your class? Why?
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https://www.liveworksheets.com/qn869151yg

Template to Record Student Achievement

Strand(s): Number and
operations

Topic(s): I-AT Compare sets: Use phrases ‘more’, ‘fewer’, ‘the
same’ Creating equivalent sets

Competency:
e Demonstrate the ability to use familiar vocabulary to compare quantities in real
life.
Name of Level of achievement
the
student

Beginning

Approaching Meeting Advancing Exceeding

e Understanding Mathematics, Student Activity Book for class |

e Understanding Mathematics, Teacher’s Guide for class |

e National School Curriculum, Mathematics for PP - XII

e Online

o Introduction on sets : https://www.cuemath.com/algebra/sets/

o More, Fewer Same | Good to Know | WSKG
https://www.youtube.com/watch?v=ci] gM5rnv4

o worksheet to compare sets -‘more’, ‘fewer’ or ‘the same’ -
https://www.liveworksheets.com/qn869151yg
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[300 minutes]

Introduction

Counting numbers/ natural numbers are the collection of numbers that we use to count, 1,
2, 3,4, 5 and so on. Count defines the quantity or the total number of objects in a set or a

group.

Numbers and counting began about 4,000 BC in Sumeria, one of the earliest civilizations to
organise or to keep track of their crops, livestock and goods.

Egyptians invented different types of symbols for different numbers. They had symbols for
one, which was just a line and for ten was just a rope.

Read more at: https://bit.ly/3L9MOED

Utility and Scope

Counting is important because the meaning attached to counting is the key conceptual idea
on which all other number concepts are based. Children have often learnt the counting
sequence as a rote procedure. They need to learn the meaning of counting by using counting
skills in a variety of meaningful situations.

It develops an understanding of many ways that numbers are related to each other and to
understand the relationship between numbers and quantities.

It enhances the numeracy skills, the ability to recognize and apply maths concepts in real life
situations. Example: while counting, comparing, shopping, sharing and cooking.
Read more at: https://bit.ly/35ROrXn

A.

Apply the concept of counting till 100 in sequence to describe quantity in real life situations
and develop the number sense.
e Recognize the number arrangement patterns and use the concept to chant numbers

beyond 100 till 500 from any starting point in the correct sequence.

Explain, counting order doesn't change the amount.

Count in the correct sequence and recognize that the last number said is the count,
using the concrete objects from the environment and singing counting rhymes.
Recognise and count numbers till 100 in correct sequence.

Chant numbers till 500 from any starting point in the correct sequence.
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C.

e Students practice counting till 100 in correct sequence.

(0]

Count from different points to realise that counting order does not change the
amount.

Count in correct sequence and recognise that the last number said is the count, using
base ten blocks, 100 charts, rice, puffed rice (zaw), seeds, twigs and pebbles, starting
from different points till 100.

'y &-
4

Point at the objects while counting and assign a number to each object.
Example 1:

Distribute a handful of bean seeds to each child.

Put their fingers on the first bean seed and say;, 1

Count along touching the next...2, 3....

Count till their bean seed finishes. (till 100)

Watch this video to count numbers from 1 to 100:
https://www.youtube.com/watch?v=bGetgbgDVaA

Number Song 1 to 100:

https://www.youtube.com/watch?v=B5iAW-jnkPw

e Students explore and recognise number till 100

Example: Develop two sets of number cards (1 -100). Paste one set of numbers on the
chairs and distribute another set to the students. Send students out of the classroom.
Let them enter and look for the same numbers on the chairs. They get to sit only if they
can match their number with the numbers on the chairs.

Discuss/ ask:
Example: What number did you get?
Are you looking for number 50?
Which number do you need for you to sit on the chair?
e Students recognise numbers while playing, ‘Pick Me, place me’ game.
Game: Pick Me, Place Me

Materials required:

A box / container

Number cards from 1- 100 (small size)
100 chart without numbers

Adice

Counter
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Instructions:

O O 0O 0O o o o o o o

Divide the class into a team of 6 members each.

Tag each child with a number from 1 -6.

Put the number cards in the box.

Place the 100 chart and the box at the centre of the table.

The first player rolls the dice and if he gets his number.

The player can pick a number card from the box and read out the number.
Then place/ paste it on the 100-chart.

The player earns a counter and gets a second chance to roll the dice.

If the player fails to get his number, the next player takes turn.

The player with the maximum counters will read the numbers from 1 -100 on 100-
chart.

e Students chant numbers till 500 from any starting point in the correct sequence.

0

Practice chanting numbers (orally) along with the song or rhymes.
Watch this video: Number chant till 100 chant along and Number chant till 500 learning to
count from 1 to 500.

e Students hop and chant greater than 100 but less than or equal to 500.
Game: Hop you Go the Numbers

D.

Materials required:

(o}
(0}

Ankle skip rope/ skipping rope/ rope
Paper ball / soft ball

Instruction:

(o}
o
(o}

Divide the class into teams of 5 members each.

The first player will tie ankle skip/ skipping rope to their ankles.

The player starts hopping by swinging the skip rope and other members chant the
numbers.

If the player stops, the next player takes over and starts chanting the numbers from
where the first player has stopped.

All the players take their turns to hop while chanting the numbers.

The team which can chant greater than 100 but less than or equal to 500 shall get to

play again.

Performance Task 1
Provide 100-chart and counters/ bottle tops to each team/ individual child. Call out any
numbers, students cover that number with bottle tops/ counters on 100-chart.
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Performance Task 2
Provide cut out number strips of 100-chart to each team. Students arrange the number strips
in the correct sequence and put it back.

Assessment Rubrics

Strand: Numbers and Operations.
Topic: A2-Counting numbers till 500
Competency: e Apply the concept of counting till 100 in sequence to describe quantity in
real life situations and develop the number sense.
e Recognize the number arrangement patterns and use the concept to chant
numbers beyond 100 till 500 from any starting point in the correct sequence.
Objective: 1. Recognize and count numbers till 100 in correct sequence.
Chant numbers till 500 from any starting point in the correct sequence.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)

Learner can
recognize and
count numbers up
to 100 in correct
sequence.

Learner can
recognize and
count numbers
up to 80.

Learner can
recognize and
count numbers up
to 50.

Learner can
recognize and
count numbers up
to 20.

Learner can
recognize and
count numbers
up to 10 only.

Chants numbers
up to 500 from
any starting point
and maintains
correct sequence
throughout. The
learner can start
from any point
independently
and fluently.

Chants numbers
up to 400 from
any starting point
and mostly
maintains correct
sequence. The
learner can start
from any point
independently.

Chants numbers
up to 300 from any
starting point and
rarely skips or
repeats numbers.
Learner can start
from a different
point with minimal
prompting

Chants numbers up
to 200 from any
starting point but
occasionally skips
or repeats
numbers.

Learner needs
occasional
prompting to start
from a different
point

Chants numbers
up to 100 from
any starting point
but frequently
skips or repeats
numbers.
Learner requires
significant
prompting to
start from a
different point

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

e Reflective Question

i.  What number comes after 997

ii.  Tell us the greatest number you know.

iii. Do you think that counting order will change the amount? Look at the following

diagram.
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Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |

Self-Instructional Material, Key Stage |, Class |, Volume-|
National School Curriculum, Mathematics for PP - XII

Online

0

(o}
(o}
(o}

o O

Count to 100 song: https://www.youtube.com/watch?v=bGetgbgDVaA
Introduction Source : https://bit.ly/3L9MOED

Utility and scope: https://bit.ly/35ROrXn

Number song 1 to 100, Learn to Count:
https://www.youtube.com/watch?v=11eckLm]JEMw

Chant along (1-100): https://youtu.be/[QMUa2zIchs?feature=shared
Learning to count from 1 to 500: https://www.youtube.com/watch?v=J5zesBlJrMU
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[300 minutes]

Introduction

A number is a mathematical object used to count, measure and label. The original examples
are the natural numbers 1, 2, 3, 4, and so forth. Numbers can be represented in language
with number words.

Individual numbers can be represented by symbols, called numerals; for example, "5" is a
numeral that represents the number five. The most common numeral system is the Hindu-
Arabic numeral system, which allows for the representation of any number using a
combination of ten fundamental numeric symbols, called digits.

Source- https://en.wikipedia.org/wiki/Number

Utility and Scope

Knowing that numbers can be represented in a variety of ways is important for building the
number sense. It helps to develop an understanding of numbers, their size, and their
relationship with other numbers. Students will learn to represent numbers using concrete
objects and symbols. Students relate symbols to concrete representations and number
words.

A.

e Represent and identify numbers to 100 using concrete objects, ten frames, and symbols,
and use it in their daily life.

Students can chant numbers to 100 in sequence.

Represent numbers to 100 using concrete objects (counters, snap cubes, base-ten blocks,
fingers in teams and ten frames).

e |dentify and write numerals in symbols and words till 100.

e Explain some situations where we count in our day-to-day life.

e Students explore representation of numbers till 100.
o Go outside the classroom and count sets of objects they come across.
o Demonstrate representation of numbers from 30 to 50 using different concrete
objects.
o Demonstrate representation of numbers using Ten Frames, and Base ten blocks.
o Count and represent as: 30 and 1 more is 31,31 and 1 more is 32/, etc.,
30 and 10 more is 40', ‘40 and 10 more is 50, etc.,
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https://en.wikipedia.org/wiki/Mathematical_object
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e Students read and write the numerals as well as the number names in sequence till

100.

o Write numerals from 30 till 50.
Write numerals from 50 till 70.

O O O

D.

Performance Task 1
Represent any five numbers from 0-100 using concrete objects.

Performance Task 2
Represent given numbers on ten frames concretely and pictorially.

Performance Task 3
Match number words to symbols correctly.

Assessment Rubrics

Write numerals from 70 till 100.
Relate number words to numerals.
Further explore to write numbers for the representation and name numbers to 100
using the fun online activity Activity link to write number names

numbers accurately
to 100 using a
variety of concrete
objects (counters,
snap cubes, base-
ten blocks, fingers
in teams, and ten
frames) in various
contexts.

numbers to 100
using concrete
objects in most
contexts with
minor errors.

using concrete
objects in some
contexts, with
occasional errors
or inconsistencies.

numbers to 100
using concrete
objects, but with
significant errors
and
inconsistencies.

Strand: Numbers and Operations.
Topic: A3-Representing Numbers concretely till 100.
Competency Represent and identify numbers to 100 using concrete objects, ten frames, and
symbols, and use it in their daily life.
Objective: Represent numbers to 100 using concrete objects (counters, snap cubes, base-
ten blocks, fingers in teams and ten frames).
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Consistently Effectively Represents Attempts to Struggles to
represents represents numbers to 100 represent represent

numbers to 100
using concrete
objects accurately
in most contexts.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.
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https://www.iknowit.com/lessons/a-write-name-numbers-to-100-by-10s.html

Reflective Questions

i.  Show me a number thatis more than ___and lessthan __?
ii. Howdoyouknow___ismorethan__ ?
iii.  Count back from 100 to 50 in groups of 4.

Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |

Self-Instructional Material, Key Stage |, Class I, Volume-|
National School Curriculum, Mathematics for PP - XII

Online
e Introduction to Numbers: https://en.wikipedia.org/wiki/Number
o Write and Name Numbers to 100 (By 10s): https://www.iknowit.com/lessons/a-write-

name-numbers-to-100-by-10s.html
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[250 minutes]

Introduction

Ordinal numbers tell us the positions of an item in an arrangement. Since the counting
process requires labelling of things with numbering when objects or things are placed in an
order, ordinal numbers tell their exact position, or they help to put things in order in a
collection. The word “ordinal” comes from the Latin “ordo,” meaning “row or series,” which
also gave us the word “order.” Ordinals can be used as nouns, pronouns or adjectives, and
can be written either as words (“third”) or as numerals with suffixes approximating the sound
of the word (1st, 2nd, 3rd, 4th, etc.).

Source: http://www.word-detective.com/2014/07/first-second-third/

Utility and Scope

Ordinal numbers are commonly used in mathematics, sciences, literature, and every walk of
life. The purpose of using ordinal numbers is to indicate the position or order of things or
objects. It is used to describe a way to arrange a collection of objects in order, one after
another. It can be used to describe rank, seating arrangements, reading dates on the
calendar, etc.

Source: https://en.wikipedia.org/wiki/Ordinal_numerical competence

A.

e Read and write ordinal numbers (1st-20th) and apply the concept to describe sequence
in real life situations.

e Read ordinal numbers till the 20th.

e Describe the position in the correct sequence, using ordinal numbers from 1st till 20th.
e Connect to real-life situations, stories, actions (situational, not symbolic)

e Write ordinal numbers from given samples (1st till 20th)

e Relate ordinal numbers in words to symbols (1st - First).

e Students recall reading and writing ordinal numbers, in correct sequence, till 10th.
o Play the game ‘Put Me Together’ to practise sequencing of ordinal numbers till 10th.
(Refer Annexure for instructions)
e Describe the position of things and people in our everyday life using ordinal numbers.
o Students race and describe the position of runners using ordinal numbers.
This activity could be related to the HPE lesson, the use of appropriate simple
sentences for English.
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This activity also allows teachers and students to discuss values of honesty, integrity,
and leadership skills.
Examples of questions to discuss:
i. Who stood first in the race?
ii. Why do you think he/she was the first person to reach the end?
iii. Canyou give some situations where the ordinal numbers are used?

Students explore the occurrence of events.

(0]

Describe occurrence of events and ordering events using terms such as ‘before’,
‘after’, first’, ‘then’, and ‘last’. Ask a series of questions about the event that happened.
Example: Activities carried out daily from the time they wake up to the time they go
to bed.

The procedure to prepare a simple Kewa Datshi dish.

Students practise using ordinal numbers from 1st till 20th in the correct sequence.

(0]

Display twenty objects and describe their position by chanting ordinal numbers from
1st till 20th in the correct sequence.

Chant ordinal numbers while walking in front of the classroom.

Describe position with ordinal numbers continuing from the different starting places.
Practice using ordinal numbers to describe positions using the online fun activity
Ordinal numbers activity link

Student practice reading and writing ordinal numbers both in symbols and words
Example: 1st=first

o Watch the video to learn about ordinal numbers Ordinal numbers

o Match ordinal numbers with the position of objects (pictures) to identify the symbolic
representation of ordinal numbers.

o Match ordinal numbers with ordinal words.

o Practise relating ordinal numbers to words with the online worksheet
https://www.liveworksheets.com/fv75473xh.

o Play ‘Remember’ game to practise matching ordinal numbers with words.

D.

Performance Task 1
Arrange ordinal numbers till 20th in correct sequence and read them correctly.

Performance Task 2
Write ordinal numbers (as word and as symbol) till 20th in correct sequence.

Performance Task 3
Describe position of students in a line using ordinal numbers, orally, and symbolically.
(Note: Maximum number of students in the line must be 20)
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https://www.iknowit.com/lessons/a-ordinal-numbers-up-to-20.html
https://www.youtube.com/watch?v=Si7Wkt7AdfI
https://www.liveworksheets.com/fv75473xh

Assessment Rubrics

Strand: Numbers and Operations.
Topic: A4 - Ordinal Numbers: Recognizing ordinal numbers from 1st till 20th. Sequencing
real life events.
Competency Read and write ordinal numbers (1st-20th) and apply the concept to describe
sequence in real life situations.
Objective: 1. Describe the position in the correct sequence, using ordinal numbers from 1st
till 20th.
2. Relate ordinal numbers in words to symbols (1st — First).
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Consistently Describes Describes positions | Attempts to Struggles to
describes positions in the in the correct describe positions | describe positions

positions in the
correct
sequence using
ordinal numbers
from 1st to 20th
accurately and
without errors.

correct sequence
using ordinal
numbers from 1st
to 20th with
minor errors or
occasional
inconsistencies.

sequence using
ordinal numbers
from 1st to 20th
with occasional
errors or
inconsistencies.

in the correct
sequence using
ordinal numbers
from 1st to 20th,
but with
significant errors
or inconsistencies.

in the correct
sequence using
ordinal numbers
from 1st to 20th,
with frequent
errors or
inconsistencies.

Correctly relates
ordinal numbers
in words to
symbols
accurately
without any
errors (e.g.,
"1st" to "First").

Relates ordinal
numbers in words
to symbols with
minimal errors,
maintaining
accuracy in the
majority of cases.

Relates ordinal
numbers in words
to symbols with
some errors,
occasionally
requiring
correction.

Attempts to relate
ordinal numbers
in words to
symbols but often
makes errors,
requiring frequent
correction.

Struggles to relate
ordinal numbers
in words to
symbols
accurately,
making numerous
errors even with
correction.

Design appropriate assessment tools and record the student learning based on the template
given in the annexure.

Reflective Questions

I If  am in 15th place, how many are there in front of me?

ii.  Think of some situations where the ordinal numbers are used?

iii.  How will you use st, nd, rd, and th?
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Understanding Mathematics, Student Activity Book for class |

Understanding Mathematics, Teacher's Guide for class |

National School Curriculum, Mathematics for PP - XII

Online

o Introduction to ordinal
numbers-http://www.word-detective.com/2014/07/first-second-third/

o Ordinal numerical competence -
https://en.wikipedia.org/wiki/Ordinal_numerical competence

o Ordinal numbers (Up to 20), worksheet -
https://www.iknowit.com/lessons/a-ordinal-numbers-up-to-20.html

o Maths Ordinal numbers 1 -20h: https://www.youtube.com/watch?v=Si7Wkt7Adfl

o Matching ordinal numbers with ordinal words-

https://www.liveworksheets.com/fv75473xh
o Ordinal Numbers (Printable sheet for Game-Put Me Together) -
https://www.superteacherworksheets.com/ordinal-numbers/ordinal-numbers-1.pdf

. Game: Put Me Together

Materials Required:

o0 Picture cut into strips (Refer Resources for the printable samples of pictures to be
cut)

o0 Glue or cello tapes

o Blank paper

Instruction:
o Students work in teams.

o Each team gets a set of paper strips.

o Inteams, students must:

o Identify the ordinal numbers written on the strips of papers.

o Arrange the strips of papers according to the ordinal numbers, in the correct

sequence, from 1st to 10th.

Paste the strips on to the blank paper to complete the whole picture.
|dentify the whole picture.

The team to complete the picture first wins.
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B. Game: Remember Remember
Number of Players: In teams (4 to 5 students)

Materials Required: Ordinal Number cards with symbols (1st -20th)

Ordinal Number cards with words (First - Twentieth)

Instruction:

(0]

o

Each team gets a set of cards each (both ordinal numbers and ordinal number
words).

Shuffle the cards to mix evenly.

Then display the cards upside down on the table.

Students take turns to pick up two cards at a time and they keep the cards if the
two cards match (e.g. 10th and tenth) and they get to pick once more.

They put the cards back if the two cards do not match but they need to remember
them so that they can pick up that card next time with the matching ones. Then
the next member gets to pick up the cards.

Students take turns to pick up the cards until all the cards are finished.

The member with the highest number of cards in a team wins the game.
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[200 minutes]

Introduction

Estimation is a part of our everyday experience. It is an important aspect of quantitative
thinking and critical life skills in a world in which we often need to make decisions based on
inexact or undefined information. When we estimate, we find an answer that is close to, but
not exactly, the accurate answer for a problem. Students at every grade level, from
kindergarten to high school, should learn estimation skills.

Source: https://en.wikipedia.org/wiki/Estimation

Utility and Scope

Estimating skill is useful to figure out quantities at a glance. It is useful when one is shopping
in a grocery store or sharing money or objects, etc. Estimation also helps students determine
the reasonableness of answers to mathematical calculations.

Learning how to estimate is important, not only because estimating is something we need
to do all the time, but also because proficiency at estimation is substantially correlated with
many aspects of numerical understanding. Estimation can be used to develop a sense of
numbers.

Source: Early development of estimation skills

A.

e Demonstrate the ability to estimate the amounts till 20 using different strategies and
effectively estimate fewer quantities encountered in their daily life.

e Estimate simple amounts till 20.
e Develop estimation strategies such as chunking and using referents.
e Relate estimation to real-life situations.

e Practice subitizing (instantly recognizing the number of objects without actually
counting them) till 10.

e Students try estimating quantities till 10.
o First, estimate quantity in a handful (maximum of 5 items)
o Validate their estimation by counting and check the closeness of their estimation.
o Next try estimating quantities till ten and again validate their estimation.
o Discuss the meaning of estimation.

e Students explore strategies for estimation using concrete objects and pictures, till 20.
o By chunking.

Chunking is breaking down quantities to smaller groups.
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o By using referents.

o Referents are smaller, easily countable numbers such as 2, 3, 5, etc.

Watch the video Estimating to practice estimation of small counts

e Students explore estimating quantities till 20 in their surroundings.
Example: Estimating the number of petals of the flowers that are found around the
school and then count to validate the closeness of the estimation.

D.

Performance Task 1
Estimate the quantity, till 20, using either chunking or referents.

Play the game ‘Guess and check’ (Refer Annexure for instruction).

Performance Task 2
Estimate the quantity, shown by the printed set and explain the strategy used.

Assessment Rubrics

amounts up to 20.

20.

Strand: Numbers and Operations.

Topic: A5 — Estimating amounts to 20.

Competency: Demonstrate the ability to estimate the amounts till 20 using different
strategies and effectively estimate fewer quantities encountered in their daily
life.

Objective: Estimate simple amounts till 20.

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)

The learner The learner The learner The learner The learner

consistently consistently and accurately demonstrates struggles to

demonstrates accurately estimates some ability to estimate
exceptional ability | estimates amounts up to 20 | estimate amounts up to

in estimating amounts up to 20. | most of the time. | amounts up to 20.

Uses advanced
strategies with
ease and accuracy,
such as mental
math or

Uses strategies
such as rounding
or breaking
numbers into
smaller parts to

Demonstrates a
good
understanding of
grouping items to
facilitate

Makes attempts

to group items to
make estimation
easier.

Often counts
individual items
rather than
making quick
estimations.

by a small
margin.

visualizations. make estimations. | estimation.
Makes precise Rarely Generally makes Occasionally Shows limited
estimations with underestimates or | reasonable overestimates or | understanding
minimal error. overestimates and | estimations, underestimates, | of the concept
can adjust occasionally but with some of estimation.
estimations as underestimating accuracy.
needed. or overestimating
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https://www.youtube.com/watch?v=xnUkIsdvfGY&t=231s

Design appropriate assessment tools and record the student learning based on the template
in the annexure.

Reflective Questions

i.  How many chalks do you think are in the box?
ii.  Was it easy to guess the answer?
iii.  How many steps do you think will be there from ...... (e ?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
e National School Curriculum, Mathematics for PP - XII
e Online
o Estimation - https://en.wikipedia.org/wiki/Estimation

o Early Development of Estimation Skills- Early development of estimation skills
o Estimating! | Mini Math Movies - Estimating

F.

Guess and Check game

e Materials Required:
o0 20 objectsin a bag for each team

® |nstruction:

o Students will play this game in teams.

o Each team will be given about 20 items in a box.

o They will be numbered serially.

o First, player number one picks up some items from the box and displays them on the

table.

Then number two estimates the number of items on the table.

Then player number three records the answer on the given record sheet against their

number.

o Then player number counts the items and puts the items back in the bag.

o Again, player number three records the count stated by player number two.

o In the next round, player number two picks some items, player number three
estimates the number of items displayed on the table and player number four
records the stated answer.

o It goes on till all the members get to state their estimation and the actual count of
items.

o The player who has the closest estimation to the actual count wins the game in each
team.

o O
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o Record Sheet

Serial Number | Estimated Answer Actual Counts

1

2
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[200 minutes]

Introduction

In math, skip counting can be defined as the method of counting forward by numbers other
than 1. To skip count, we keep adding the same number each time to the previous number.

Introduction to skip count -https://bit.ly/3328gdA
Utility and Scope

The ability to count in 2s, 5s and 10s makes it easier and quicker to count 2-Digit numbers.
The skill enables students to better understand numbers and patterns. It helps to count
things a lot faster. Therefore, improving their problem-solving skills and preparing them for
more complex mathematical concepts.

A.

Apply the idea of counting on and backward by 2s, 5s, and 10s, and count large quantities
effectively in real life situations.

Count by 2s, 5s, and 10s using various ways.
Count on or backward from a given number (up to a range of 20).

Students explore counting by 2s, 5s, and 10s with body parts.

o Tell the whole class to count the eyes of those two students one by one.

o Afterthat, let those students raise their hands so that the class can count the number

of fingers and ask if there are any other ways to count (Demonstrate counts by 2s,5s,

and 10s).

The suggested videos:

https://youtu.be/bpr1RXYzHCO (count by 2s)

https://youtu.be/E7XdL5SNOFw (count by 5s)

https://www.youtube.com/watch?v=Ftati8iGQcs (count by 10s)

Students count by 2s, 5s, and 10s using base ten blocks, currency, and then

100- charts.

o Discuss the patterns that we find while doing the counts.

o Doing such counts help students count quickly and also learn about multiplication
indirectly.

Display picture cards/write numbers on green board up to 20. Let students count on and

backward from any number.

o Continue the number pattern (28, 30, _, 34, 36, 38, )

o Continue the number pattern (20, 18, 16, 14, _, 10, 8, )

o Discuss how skip counting is used in our daily lives.

o
o
(o}
(o}
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Example: There are 5 pencils in a box. | have 3 boxes of pencils at home. How many do |

have at home?

D.

Performance Task 1
Continue counting by 2s, 5s, and 10s on and backward from a given number.

Performance Task 2
Find the missing numbers while counting by 2s, 5s and 10s.

Assessment Rubrics

Strand: Numbers and Operations.
Topic: A6 - Counting 2-Digit Numbers
Competency Apply the idea of counting on and backward by 2s, 5s, and 10s, and count large
quantities effectively in real life situations.
Objective: Count on or backward from a given number (up to a range of 20).
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner can | The learner The learner can The learner
excels in count on or consistently count on or struggles to count

counting on or
backward from a
given number,
demonstrating
exceptional
accuracy and
fluency.

Displays mastery
of number
recognition skills
up to 20 and can
count effortlessly
and accurately.

backward from
a given number
independently
with high
accuracy.

Demonstrates
strong number
recognition skills
up to 20 and can
count fluently
and confidently.

counts on or
backward from a
given number
with minimal
assistance.

Demonstrates
solid number
recognition skills
up to 20 and can
count
independently
with occasional
errors.

backward from a
given number
with some
assistance. Makes
occasional errors
but shows
improvement over
time.

Demonstrates
basic number
recognition up to
20 but may
require occasional
prompting.

on or backward
from a given
number making
frequent errors and
requires extensive
assistance.

Demonstrates
limited
understanding of
number sequence
and struggles to
recognize numbers
beyond single digits.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.
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Reflective Questions

Why do you think counting by 2s, 5s, and 10s is helpful?

How many fingers does each of us have in total? How do we use our fingers to skip
count?

Which number would you choose to skip count to find the number of students in
your class?

Understanding Mathematics, Student Activity Book for class |

Understanding Mathematics, Teacher's Guide for class |

Self-Instructional Material, Key Stage |, Class |, Volume-|
Self-Instructional Material, Key Stage |, Class I, Volume-lI
National School Curriculum, Mathematics for PP - XII

Base ten blocks
Currency notes
100 chart
Online

(0]

o
(o}
o

Introduction to skip count -https://bit.ly/3328gdA

Skip counts by 2s video- https://youtu.be/bpr1RXYzHCO
Skip counts by 5s video-https://youtu.be/E7XdL5SNOFw
Skip counts by 10s video - https://www.youtube.com/watch?v=Ftati8iGQcs
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[300 minutes]

Introduction

In maths, every digit in a number has a place value. Place value can be defined as the value
represented by a digit in a number based on its position in the number. Place Value is as
simple as knowing that "every value has a place". The place tells us “What kind”, the value
tells us “How many" of that kind is being shown.

Source: https://mathsaustralia.com.au/math-u-see/is-place-value-important/

Utility and Scope

Place value is the basis of our entire number system. This is the system in which the position
of a digit in a number determines its value. The number 42 is different from 24 because the
digits are in different positions. In the standard system, called the base ten number system
(or decimal system), each place represents ten times the value of the place to its right. You

can think of this as making groups of ten of the smaller units and combining them to make
a new unit.

A.

e Demonstrate the ability to apply the concept of place value of 2-Digit numbers to identify
and represent 2-Digit numbers accurately.

e Examine place value patterns and explain the connection between numbers and place
value models.

e Model whole numbers to 2 places by grouping tens and ones.

e Distinguish between the place value of Tens and Ones.

e Explain how digit placement denotes the value of each digit of a number.

e Demonstrate the understanding of placement by using group-able to pre-grouped
models of base ten blocks to:
o Identify a 2-Digit number given in a place value chart.
o Represent a 2-Digit number in a place value chart by identifying tens and ones

correctly.

e Connect numbers to place value models concretely (e.g. what happens to the numeral

when 10 is consistently added or taken away?)

101


https://mathsaustralia.com.au/math-u-see/is-place-value-important/

Students explore representation of 2-Digit numbers using base ten blocks.
o ldentify tens block (rods) and ones block (units)
o Discuss what each of the blocks represents.
o Represent 2-Digit numbers using base ten blocks concretely and pictorially.
Introduce place value charts.
o Explain the value of each place (tens and ones) on a place value chart.
Students explore placement of 2-Digit numbers on a place value chart.
o Represent 2-Digit numbers on a place value chart using base ten blocks first.
» First use group-able models (i.e. using a stack of 10 units/ ones block to model
numbers in the tens place).
» Then use pre-grouped models (i.e. rod/tens block to model tens and units/ones
block to model ones.
» Explain the relation between Tens and Ones.
»  Watch the video to https://www.youtube.com/watch?v=247VIy-n6G8 to learn how
to group numbers - (Trim the video till 3:36 min).

o ldentify 2-Digit numbers given on place value charts.

o Write the numbers in standard form.

o Represent a 2-Digit number on a place value chart by identifying tens and ones
correctly.

Students explore place value patterns to connect numbers to place value models.

o Explain what happens to numerals when a 10 is added or taken away consistently.
Examples:
10 added to 1 makes 11 (The 1 on the right side stays in ones place and the 1 on the
left moves to the Tens place).
10 added to 11 makes 21.
10 added to 21 makes 31.
10 taken away from 31 makes 21, etc.
Discuss the relation between the value of Tens and Ones place.
Discuss the increase in place value in relation to the value of the place on the right.
Interpret that 10 ones = 1 ten

Performance Task 1
Represent 2-Digit numbers using base ten blocks for the numbers provided and explain the

representations.
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Performance Task 2

Interpret and write 2-Digit numbers represented by base-ten blocks.

Assessment Rubrics

numbers in a
place value chart,
correctly
identifying the
tens and ones
places and can
demonstrates a
deep
understanding of
place value by
consistently
grouping tens and
ones correctly
when modeling
whole numbers.

represents 2-
digit numbers in
a place value
chart, with
mostly correct
identification of
the tens and
ones places and
shows a good
understanding
of grouping tens
and ones when
modeling whole
numbers, with
occasional
minor errors.

numbersin a
place value chart,
generally
identifying the
tens and ones
places correctly
and demonstrates
a basic
understanding of
grouping tens and
ones when
modeling whole
numbers, with
some errors that
are corrected with
guidance.

numbers in a place
value chart but
struggles to
consistently
identify the tens
and ones places
correctly and
shows limited
understanding of
grouping tens and
ones when
modeling whole
numbers, often
requiring
significant
assistance.

Strand: Numbers and Operations.
Topic: | - A7 Place Value (2-Digit numbers): Identifying the value of digit placement
using base ten block models.
| - B3 Place Value Patterns
Competency: e Demonstrate the ability to apply the concept of place value of 2-Digit
numbers to identify and represent 2-Digit numbers accurately.
Objective: 1. Represent a 2-Digit number in a place value chart by identifying tens and
ones correctly.
2. Model whole numbers to 2 places by grouping tens and ones.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner accurately | Learner Learner Learner attempts Learner has
represents 2-digit | effectively represents 2-digit | to represent 2-digit | difficulty

representing 2-
digit numbersin a
place value chart
and struggles to
identify the tens
and ones places
correctly and
shows minimal
understanding of
grouping tens and
ones when
modeling whole
numbers,
requiring constant
support and
guidance.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

e Reflective Questions

i.  Why do you think you need to know about the place value of a number?

ii. Describe 32 as tens and ones.
iii.  How are 12 and 21 different?
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Understanding Mathematics, Student Activity Book for class |

Understanding Mathematics, Teacher's Guide for class |

National School Curriculum, Mathematics for PP - XII

Online

o Place Value - How Important Is It Really - https://mathsaustralia.com.au/math-u-

see/is-place-value-important/
o Place Value Grouping Video for 1st and 2nd Grade -
https://www.youtube.com/watch?v=24ZVIy-n6G8
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[200 minutes]

Introduction

In maths, to compare means to examine the difference between numbers, quantities, or
values. By comparing we decide if the quantity or value of something is more than, fewer/less
than, or the same as the other.

In mathematics, benchmarks can be defined as the standard or reference point against
which something can be measured, compared, or assessed.

Benchmark numbers are numbers against which other numbers or quantities can be
estimated and compared.

Source: https://bit.ly/353bHkC

Utility and Scope

Comparing numbers is an important part of building a student's number sense. Number

sense is the ability for a student to recognize a number, its value (ability to determine more
and fewer, greater than, less than, and putting a group of numbers in order), and its
relationship with other numbers. The last component is important, as it is built by comparing
numbers.

Source: https://www.mrsbalius.com/2020/08/comparing%20numbers.html|

A.

e Exhibit the skill of comparing 2-Digit numbers using benchmarks to recognize the value
of a number and its relation to other numbers.

e Compare numbers using benchmark numbers.
e Make use of ‘more than’, ‘less than’ or ‘is the same as' to describe comparison.
e Differentiate 2-Digit whole numbers with:

o differenttens

o anequal number of tens

e Students revisit recognizing and reading 2-Digit numbers.
o Play ‘Hooray! Game. (Refer Annexure for the instruction).
e Students explore comparison of 2-Digit numbers.
o Use 10-frames, base-ten blocks and number lines to compare numbers
o Watch the video https://youtu.be/m3zPc4hd-i8 to learn how to compare numbers

using the number line and counting tens.
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D.

(0]

(0]

Express comparison using symbols (<,>, =)
Watch the video https://youtu.be/C7D8glOsoYg to learn the use of symbols for
comparison of numbers.

Introduce the use of benchmarks to compare numbers.

(0]

(0]

Demonstrate comparing numbers using the benchmark.

Examples:

» Comparing 18 and 23. If the benchmark is 20, 18 is less than 20, and 23 is more
than 20. So, 18 is less than 23. (18 <23)

» Comparing 37 and 32. If the benchmark is 40, it is greater than both the numbers.
But 37 is closer to 40 than 32. So, 37 is greater than 32. (37 > 32)

Compare numbers using the terms ‘more than’, ‘less than or ‘is the same as’ verbally

as well as in writing.

Express comparison using appropriate symbols.

Students Compare 2-Digit numbers by looking at tens and express which number has

more /less tens or which pair of numbers have the equal number of tens using number

cards.
Example: 17 and 37)

(0]

Compare numbers having more/ less tens

Example: While comparing 17 and 37. 17 has 1 ten and 37 has 3 tens. 37 has more
tens. So, 37 is greater than 17. (17<37)

Compare numbers having the same tens.

Example: While comparing 23 and 28. Both the numbers have the same tens, that is
2 tens. But 23 has only 3 ones and 28 has 8 ones. 8 ones is greater than 3 ones. So,
28 is greater than 23. (23<28)

Practice comparing numbers with the suggested worksheet.
https.//www.liveworksheets.com/hl1917530y

Performance Task 1

Compare at least five pairs of 2-Digit numbers using benchmarks and record the
comparisons using correct symbols.

Performance Task 2

Compare pairs of 2-Digit numbers having different tens as well as the same tens and explain
the comparison.

Design appropriate assessment tool and record the student learning based on the template
in the annexure.

106


https://youtu.be/C7D8glOsoYg
https://www.liveworksheets.com/hl191753oy

Reflective Questions

Why do you think we need to learn about the place value of numbers?
How are 12 and 21 the same? How are they different?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |

e National School Curriculum, Mathematics for PP - XII

e Mat, Counters, Number Cards

e Online

(0]

F.

Teaching the skill of comparing numbers -
https://www.mrsbalius.com/2020/08/comparing%20numbers.html

Benchmark - Definition with Examples - https://bit.ly/353bHkC

Comparing and Ordering using Number Line and Counting Tens-
https.//youtu.be/m3zPc4hd-i8

Comparing Numbers-https://youtu.be/C7D8glOsoYg

Comparing Numbers Worksheet- https://www.liveworksheets.com/hl1917530y

Hooray Game

e Materials Required:

(0}
(0}
(0}

Number Mat,

Number cards

Picture cards (With pictorial representations of numbers such as ten frames or base-
ten blocks)

® |nstruction:

o
(o}
o

Provide a mat and 16 number cards to each group.

Place the mat at the centre of the table.

The teacher shuffles the picture cards and number cards and takes a card from the
deck. Show the card with the numeral or number name or representation.

Students recognize and read aloud the number.

Students check the number on their cards.

If the number exists on their cards, they place the card on the number mat and shout
out ‘Hooray’!

If the number does not exist, students in the group remain silent.

The teacher repeats shuffling and taking out cards till all the cards in the teacher's
deck finishes.

The winner of the game is the group who finishes placing all their number cards on
the mat first.

Sample of Number Mat:
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https://youtu.be/m3zPc4hd-i8
https://youtu.be/C7D8glOsoYg
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Variation: This game can be used to assess children's ability to recognize numbers from 1-
100.
Note: Here educators have the freedom to modify, adapt or create their activities.
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[200 minutes]

Introduction

Fractions are numbers that aren't whole; they are a part of a whole.
A fraction (from Latin fractus, "broken") represents a part of a whole or, more generally, any
number of equal parts. Fractions have two numbers, a numerator (the part-displayed above
the line) and a denominator (the whole displayed below the line).

Source: https://en.wikipedia.org/wiki/Fraction

Utility and Scope

Fractions are important because they tell you what portion of a whole you need, have, or

want. We use fractions every day. Some examples of fractions are: telling the time, dividing
bills, setting aside budgets, and even splitting a share.

A.

e Exhibit understanding of a whole and its part called fraction and apply the conceptin real
life situations to describe halves as parts.

e Identify half as equal sets or equal parts.
e Represent halves using concrete objects in various ways.
e Discuss the use of fractions in real life experiences.

e Students explore ‘half’

Fold papers into two parts

Examine the parts of the folding to compare the parts

Analyse the comparison of parts.

Distinguish the folded parts as ‘equals’ and ‘not equal’

Identify equal parts as ‘halves’ and unequal parts as ‘not halves'.

e Explore half as one of two equal shares, part of a whole and part of a set using any 2-D
shape cut-outs.
Real life halves photos

e Show how to represent halves using concrete objects and how it is written symbolically
)
o Discuss what the numerator and denominator means.
o Watch the video : https://youtu.be/uUfLWCNkH6w

Note: Teacher needs to show each shape one by one

O O O O ©O
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e Express example of how fractions can be used in real life experiences
o Money- half of Nu 10 is Nu 5 or dividing of cookies.

o Sharing of fruits by cutting them into equal parts to show half (other examples: tree

leaves, papers).

o This activity allows teachers and students to discuss the values of sharing and how

such actions are important in the human world.

D.

Performance Task 1
Identify halves and not halves. Write ‘Yes' in the blank if the representation is a half and 'No'

if not.

Suggested online worksheet: https://www.liveworksheets.com/js161367ia

Performance Task 2
Create half as a part of the set using concrete objects, manipulatives or shapes and explain

the parts.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

Assessment Rubrics

understanding of
halves as equal
sets or equal
parts,
consistently
recognizing that
a whole can be
divided into two
equal parts.

equal parts in
most situations,
understanding
that each part is
equal to the other
and together they
form a whole.

equal sets or equal
parts in basic
situations,
demonstrating an
understanding that
a whole can be
divided into two
equal parts.

understanding of
halves as equal sets
or equal parts,
occasionally
recognizing that a
whole can be
divided into two
parts but struggling
to consistently
apply this concept.

Strand: Numbers and Operations.
Topic: A9 - Fractional Parts: Equal shares, Partitioning, one by one Exploring ‘Halves’
Competency e Exhibit understanding of a whole and its part called fraction and apply the
concept in real life situations to describe halves as parts.

Objective: 1. Identify half as equal sets or equal parts.

2. Represent halves using concrete objects in various ways.

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner effectively | Learner Learner Learner has
demonstrates a identifies half as consistently demonstrates difficulty
deep equal sets or identifies half as limited identifying half as

equal sets or
equal parts,
frequently
struggling to
understand that
a whole can be
divided into two
equal parts.

Can describe
halves accurately

Describes halves
accurately in

Struggles to
describe halves

Shows minimal
ability to
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Can confidently
identify and

in different
contexts, with

simple contexts
with occasional

accurately and may
require significant

describe halves
accurately and

describe halves minor guidance if | prompting, support and often requires
accurately in needed, and is showing a guidance to constant support
various contexts, | able to articulate developing ability understand that and guidance to
both verbally and | why each part to articulate their each part comprehend that
using concrete represents one understanding of represents one half | each part
objects, half of the whole. | halves as parts of a | of the whole. represents one
demonstrating an whole. half of the whole.
advanced grasp

of the concept.

Represents Represents halves | Represents halves Attempts to Has significant
halves using using concrete using concrete represent halves difficulty
concrete objects | objects in several | objectsin a few using concrete representing

in multiple ways, | ways, ways, showing objects but with halves using
showing demonstrating a some limited success and | concrete objects,
creativity and good understanding of understanding of with little
flexibility in understanding of | partitioning into partitioning, often | understanding of
partitioning partitioning into equal parts, and requiring partitioning into

objects into
equal parts, and
can explain their
reasoning behind
each
representation.

equal parts and
showing emerging
creativity in their
representations.

can explain their
reasoning behind
their
representations
with minimal
assistance.

assistance to
correctly divide
objects into two
equal parts.

equal parts, and
may require
extensive
assistance to
create accurate
representations.

Reflective Questions

I.  If I split a biscuit into two equal parts, are the parts halves or not halves? Why?
ii.  How many halves are there in a whole?
iii.  If 3 sweets make a half, how many sweets would make a whole?

Money
Online

Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher’s Guide for class |
Self-Instructional Material, Key Stage |, Class |, Volume-V
National School Curriculum, Mathematics for PP - XlI
Concrete objects/Manipulatives

o Introduction of Fractions - https://en.wikipedia.org/wiki/Fraction
o Pictures showing Half - https://www.twinkl.com.au/resource/t-n-2920-real-life-
halves-display-photos

o Video on fractions -https://youtu.be/uUfLWCNkH6wW

o lIdentify halves and not halves online worksheet:

https://www.liveworksheets.com/js161367ia
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[300 minutes]

Introduction

Addition is the process of adding two or more items together. In math, addition is the method

of calculating the sum of two or more numbers. It is a primary arithmetic operation that is
used commonly in our day-to-day life..

Source: https://www.cuemath.com/numbers/addition/

Utility and Scope

Addition is useful in everyday situations. Addition helps kids master the relationships

between numbers and understand how quantities relate to one another. Some uses of

addition are when we find the total number of people, or the total number of items or money

we possess, when we calculate our grocery bills, or calculate the time, etc.

Source: https://www.skillsyouneed.com/num/addition.html

A.

Express the meaning of addition using models, diagrams, and symbols and effectively
apply the concept to find the sum up to 20.

Explain the meaning of addition as putting together by using concrete materials.
Draw inference that altering addends does not change the sum.

Record additions using addition signs.

Apply different strategies to add sums to 20.

Use models, diagrams, and symbols to represent addition situations

Students discuss how quantities increase while combining objects till 10 (already learned

in class PP)

Students discuss addition as putting together.

o Combine objects of two sets together and find the total.

o Discuss how addition involves increase in quantity.

o Introduce and discuss addition sign and the term ‘sum’

o Practice writing addition sentences.

Students explore the commutative property of addition

o Realize that altering addends does not change the sum.
Example:4+2=6,2+4=6).

112


https://www.cuemath.com/numbers/addition/
https://www.skillsyouneed.com/num/addition.html

e Students explore different strategies to add till the sums of 20.

o Add by combining two sets.

Adding objects to an existing set, then counting together or combining two existing

sets and counting together.
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o Add using counting on.

Count on | more
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o Add using double facts for 10

Watch the video https://youtu.be/AtOquRa90rs to learn the fun song on double facts.

Note: Trim the video till 1:06 - (10 + 10 = 20)
o Add by makinga 10.

Watch the video https://youtu.be/g9h4skGoW|8) to learn how to use ‘make a 10’

strategy for addition.
o Adding relating to a known fact and counting on.

e Students explore representation of addition situations using models, diagrams, and

symbols.

e Students could practice 'addition situations' through role-playing as a shopkeeper and

the customer.

D.

Performance Task 1

Add the items in two sets and explain addition as putting together. Record the solutions, as

addition sentences, using symbols correctly.

Performance Task 2

Solve addition problems using a strategy of their choice and explain the strategy used.

Play Dice Game

(Refer ‘Understanding Mathematics, Teacher’s Guide for class I’ for instructions)

Assessment Rubrics

Strand: Numbers and Operations.
Topic: A10 — Addition
Competency Express the meaning of addition using models, diagrams, and symbols and

effectively apply the concept to find the sum up to 20.

Objective: Apply different strategies to add sums to 20.
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Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Learner consistently | Learner Learner Learner Learner shows
demonstrates consistently demonstrates demonstrates minimal
mastery of addition | demonstrates basic limited proficiency in
concepts, accurately | proficiency in competency in proficiency in addition skills,
solving all addition addition skills, addition skills, addition skills, with extensive
problems with sums | with occasional with some errors | with frequent errors in
up to 20 and minor errors in in calculations errors in calculations and
independently calculations and and may require | calculations and requires constant
selects appropriate | generally works some guidance requires support and
strategies, such as independently, or prompting to significant guidance to
counting on, making | but may require select guidance and complete addition
tens, or using occasional appropriate support to tasks, with limited
doubles, to find guidance or strategies for complete independent
correct solutions. clarification. certain problems. | addition tasks. problem-solving

ability.

Design appropriate assessment tools and record the

template given in the annexure.

e Reflective Questions

Student’s learning based on the

i.  Toadd, do you need to count forward or backward?
ii. ~ Name one method to add and explain how to use it?

iii.  Which pairs of numbers will make the sum 12?

+ =

e Understanding Mathematics, Student Activity Book for class |

e Understanding Mathematics, Teacher’s Guide for class |
Self-Instructional Material, Key Stage |, Class I, Volume-|

National School Curriculum, Mathematics for PP - XlI

Shopping items

Self-created device to show addition (e.g., plastic cups and a box)
Online

o Addition - https://www.cuemath.com/numbers/addition/

o Utility and scope: https://www.skillsyouneed.com/num/addition.html
o Addition as double facts for 10 - https://youtu.be/AtOquRa90rs
o How to use ‘make a 10’ strategy for addition.https://youtu.be/q9h4skGoW)8)
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[300 minutes]

Introduction

Subtraction has been known to mathematicians for more than 6000 years. German
Mathematicians first used the symbol of subtraction as markings on barrels. It was then used
as an operational symbol in the 1500s. Later in 1557, it became common when Robert
Recorded, a famous Physician and Mathematician, used it in the Whetstone of Witte.

Like addition, subtraction is also one of the oldest and the most basic arithmetic operations.
The word subtraction is derived from the two words, ‘sub’ and ‘tract,” which mean under or
below and to pull or carry away, respectively. Subtraction is the term used to describe how
we ‘take away' one or more numbers from another. Subtraction is also used to find the
difference between two numbers. Subtraction is the opposite of addition.

Utility and Scope

Real-life is full of opportunities for children to subtract, e.g., lending some toys to a friend
and calculating how many toys will be left, or spending some money and working out how
much money they should still have. Problems like this - about real things that children can
see and touch - bring subtraction to life.

A.

e Express the meaning of subtraction using models, charts, and symbols, and effectively
apply the concept to find the differences between numbers.

e Relate the meaning of subtraction as taking away or separating while exploring.

e Use concrete materials to take away objects physically to:
o countthe remainder
o count backwards from the total

e Compare two sets to find how many more items need to be added to the smaller set to
make it equal to the bigger set.

e Identify real life situations where subtraction is used.

e Record subtraction facts correctly.

e Students explore subtraction of 1-digit numbers from 1-digit numbers.
o Subtract by taking away concrete objects from a given set and count the remainder.

o Watch the video https://youtu.be/GylOU2e vHo to learn Subtraction For Numbers 1
to 9.
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o Watch the video Subtraction using fingers to learn how to subtract using fingers.
o Subtract by counting backward from total using the number line.

sssse\,e\,e\,
7—3=4

o Discuss how subtraction involves decrease in quantity.

o Introduce subtraction sign (-) and the term ‘difference’.

o Record subtraction as subtraction facts using the subtraction sign and placing the
minuend, subtrahend and difference correctly.

o Watch the video https://www.youtube.com/watch?v=ShCq1BVVbQO to learn ways to

subtract.
o Practice subtraction by taking away objects with the online worksheet
Printable worksheet

o Practice counting back to subtract with the online worksheet.
Subtraction worksheet

o Play Card Game (instructions in the Annexure)

Students explore subtraction by comparing items of two sets, concretely and pictorially.

o Interpret how many more items need to be added to the smaller set to make it equal
to the bigger set.

Students discuss how subtraction is different from addition.

o Subtraction involves decrease in quantity while addition involves increase in quantity.

o Subtraction does not have the commutative property. The positions of the minuend
and subtrahends cannot be altered to achieve the same difference.

Students explore how subtrahend and difference can be exchanged using various

representations.

Example: 7-2=5and 7-5=2

Students explore subtraction of 1-digit numbers from 2-Digit numbers.

Students discuss real life situations where subtraction is applied using simple sentences.

This activity can be related to enhancing simple communication skills in English.

Performance Task 1

Explain the meaning of subtraction as taking away by demonstrating subtraction concretely.

Performance Task 2

Solve a real life situation that involves subtraction of single digit numbers. Explain the

strategy used to find the difference.

Example: Lhendup has Nu 10, he goes to a shop and buys a pencil worth Nu 5.
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How much money will he get back from the shopkeeper?

Assessment Rubrics

deep
understanding
of subtraction,

understanding of
subtraction, using
models, charts,

understanding of
subtraction, using
models, charts,

understanding of
subtraction,
struggling to

Strand: Numbers and Operations.

Topic: Al11 — Subtraction

Competency Express the meaning of subtraction using models, charts, and symbols, and
effectively apply the concept to find the differences between numbers.

Objective: Relate the meaning of subtraction as taking away or separating while exploring.

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)

Learner Learner Learner Learner Learner

consistently demonstrates a demonstrates a demonstrates a demonstrates

demonstrates a | solid basic limited minimal

understanding of
subtraction, unable
to effectively use

subtraction to
the concept of
taking away or
separating
accurately and
can explain the
meaning of
subtraction in
real-life contexts
with clarity.

subtraction to the
concept of taking
away or
separating
accurately and can
explain the
meaning of
subtraction in
real-life contexts
with some

support/

subtraction to the
concept of taking
away or
separating, but
may require
occasional
prompting or
clarification to
fully understand
the meaning of
subtraction.

relating
subtraction to the
concept of taking
away or
separating and
may require
frequent
prompting or
explanation to
grasp the meaning
of subtraction.

using various and symbols and symbols to effectively use models, charts, or
models, charts, | effectively to represent models, charts, symbols to

and symbols represent subtraction and symbols to represent
effectively to subtraction problems, represent subtraction
represent problems most of | although with subtraction problems.
subtraction the time. some problems.

problems. inconsistencies.

Relates Generally relates Generally relates Shows difficulty in | Shows little to no

understanding of
the meaning of
subtraction as
taking away or
separating,
requiring constant
explanation and
support to grasp
the concept.

Design appropriate assessment tools and record the student’s learning based on the

template given in the annexure.

e Reflective Questions

i.  Which strategy would you use to subtract? Why?

ii.  Where do you use subtraction in real life?

iii. ~ Which pairs of numbers will have a differenceof 37 ____ - =
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e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |

Self-Instructional Material, Key Stage |, Class I, Volume-|
National School Curriculum, Mathematics for PP - XII

e Online
o Concept of subtraction-https://youtu.be/GylOU2e vHo
o subtract using fingers- https://www.youtube.com/watch?v=zeVdB9bzbkE
o different ways of subtraction- https://www.youtube.com/watch?v=ShCq1BVVbQ0
o Subtraction- http://cleverlearner.com/number-activities/printable-subtraction-
worksheets-for-kindergarten.html
o Counting back to subtract with the online worksheet.
https://www.kidsacademy.mobi/printables/grade-1/math/addition-
subtraction/grade-1-count-back-to-subtract-substraction-worksheet.pdf
F.
Card Game

e Material Required: A deck of cards with numbers 1 - 10.
e Instruction:

(o}
(o}

O O OO0 O o oo

Students play in threes.

While two players pick cards and find the difference, the third player judges their
answers.

Shuffle the cards.

Two players take a card each from the deck and turn the card over.

Take turns to turn over any two cards at a time.

The players must then quickly subtract the lower number from the higher.

The first person to answer the difference correctly takes the cards.

If both players answer correctly at the same time, place the cards back on the table.
The three players take turns to be the players and the judge.

The game continues till all the cards in the deck have been taken.

The winner of the game is the person with the maximum cards.

Variation: This game can be played in groups and can be used in addition too.
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[300 minutes]

Introduction

Addition and subtraction are intrinsically related. In any situation involving an addition, there
is an equivalent subtraction situation and vice versa (inverse operations of each other). To
put it simply, this means that they are the opposite. You can undo an addition through
subtraction, and you can undo a subtraction through addition.

Patterns can be found everywhere in our daily lives and should be pointed out to small
children. One can observe patterns in addition and subtraction facts. Additions involve
increasing number patterns, while subtractions involve decreasing number patterns.

Utility and Scope

Being able to identify patterns in addition and subtraction enhances a student's ability to
calculate sums and differences quickly and mentally. It also helps students understand the
relation of numbers and the inverse relation of addition and subtraction.

A.

e Relate addition and subtraction facts using the model and apply the concept to solve real
life problems involving addition and subtraction effectively.

e Apply identified patterns to solve addition and subtraction, then apply the pattern learnt
in real-life situations.

e Model situations to represent addition and subtraction facts.

e Infer that addition and subtraction “undo” each other.

e Use the concept of addition and subtraction facts in situations where:
o theresultis unknown.
o the addend/subtrahend is unknown.

e Identify and use patterns in Addition or Subtraction facts.

e Explore and show the patterns found in the hundred charts.

e Students recall the concept of addition and subtraction by discussing
o The meaning of addition and subtraction.
o The representations of addition and subtraction.
o Addition and subtraction facts.
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Students explore the relation between addition and subtraction.

Represent addition and subtraction using the same set of concrete models or number
lines.

o Relate addition and subtraction.

o Observe and discuss how they are inverse operations.

Addition and subtraction undo each other

Example:3+4=7, 7-3=4 /7-4=3

o Watch the video: https://www.youtube.com/watch?v=bU-UcCnK-aM relationship
Discuss stories or word problems to discuss the relation of addition and subtraction

Students create addition and subtract fact families

o Write addition and subtraction facts for concrete and pictorial representations.
o Model addition and subtraction fact families using concrete objects or pictorial
representations.

o Watch the video https://youtu.be/aK3FKEZ|Kec to learn about addition and
subtraction Fact Families.

Addition Facts Subtraction Facts
3+2=5 5-2=3
2+3=5 5-3=2

Students examine addition and subtraction facts.

o Identify patterns in Addition or Subtraction facts.

Example:2+2=4,2+3=5,2+4=6

o Discuss that if an addend is increased by 1 the sum also increases by 1 and if the
subtrahend is decreased by 1, the difference also decreases by 1.

o Use the patterns to complete a given addition or subtraction fact.

Students explore and discuss the patterns found in the hundred chart.

Students apply the concept of relation of addition and subtraction to solve addition and

subtraction problems.

o When the result is unknown
o When the addend/ subtrahend is unknown, etc.

Example:

f5+3=8then8-3=__,

- If9-2=7,then2+__=9
Students solve word problems by applying the concept of relation of addition and
subtraction.
Example: There are 10 students in a group and 6 of them are boys. How many of the
students are girls?
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D.

Performance Task 1
Create concrete or pictorial models of fact families and explain the relation between addition
and subtraction.

Performance Task 2
Examine concrete models / pictorial representations and record addition and subtraction
fact families.

Performance Task 3
Find the missing addend/subtrahend/sum/difference using a given addition or subtraction

fact.

Design appropriate assessment tools and record the student’s learning based on the
template given in the annexure.

Reflective Questions

I.  Give one example of addition and subtraction fact families.
ii.  How is addition different from subtraction?
iii.  Which one do you like, addition or subtraction? Why?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
e National School Curriculum, Mathematics for PP - XII
e Online
o0 Relationship between addition and subtraction video-
https://www.youtube.com/watch?v=bU-UcCnK-aM
o Addition and Subtraction Fact Families Videos-
https://youtu.be/aK3FKEZ|Kec
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[250 minute]

Introduction

Mental math is a group of skills that allow people to do math "in their head" without using a
pencil or a calculator. Mental math actually keeps our brains quick and sharp. The brain, like
the muscles, gets stronger and more efficient with use. Mental math also greatly improves a

person's number sense, the ability to understand the relationships between quantities.

Source: https://www.mathnasium.com/littleton-news-3-benefits-of-mental-math

Utility and Scope

Mental math helps children calculate quickly. Having a good mental math skill can be helpful
in our daily lives in situations such as finding the total number of items, or the missing items

or how many more is required. The skill is also effective while shopping, adding prices or

calculating changes or while cooking, using proportional thinking to alter a recipe, etc.

A.

Apply various strategies to mentally calculate sums and differences till 10 and solve
simple problems in real life effectively.

Apply various strategies to calculate sums and differences mentally.
Choose an appropriate strategy to solve addition and subtraction problems mentally
related to our real life situations.

Students recall the understanding of a benchmark of 10, relating to a known fact,
counting on, etc. (already learned in earlier topics).
Students explore various strategies to add and subtract mentally.
o Countingon
Example:9-5=7?
Simply count from 5till 9. (6, 7, 8,9, =4 counts. S0 9 - 5 is 4)
Watch Video https://www.youtube.com/watch?v=u2MzqgFdyzvc to learn mental
subtraction using counting on and counting backward.
o Useabenchmark of 10
Example: To solve 8 + 4 =?
Show how 8 can be made 10, by taking 2 from 4.
Then show 8 + 4 can be written as 10 + 2 which makes it easier to find the sum
mentally.
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Relating to known facts
Example: To solve 6 + 5 =7, students could use any of the following known facts.

5+5is10,6is5and 1 moreso6+5is 10 and 1 more, thatis 11.
6+6is12,5isonelessthan 6,so6+5is 1 less than 12, thatis 11.
6+4is10.5is 1 morethan 4. So, 6 + 4 is 1 more than 10, thatis 11.

Addition and Subtraction Facts to !8
10 - O = 10
O+ 10 - 10 PR T D B Y
10 o 10 t t f t t j
10 10 o
9 +« 1 - 10
1+9 =10 E f
10 -9 = 1 % |
10 1 Qo
8 +«+2 =10 il
2+8=10 il f
10 8 -2 - 4
10 4 P9

Using Double facts
Example:2+2=4,3+3=6,6-3=3,4-2=2

Students explore word problems and solve them mentally.

O O 0O 0O O O

Discuss the information provided and the question asked.
Solve the problem mentally.
Explain the strategy used.

Example questions:
There are 2 cows and 7 sheep in a farm. How many animals are there in a farm?

There are 8 apples in the basket. If you eat 3 apples, how many apples would there

be left?
Practice solving word problems using mental maths with the sample worksheet

Sample worksheet

Performance Task 1
Calculate sums and differences, till 10 using any two strategies.

Performance Task 2

Solve a relatable real life problem, involving sums or differences till 10, using mental
calculation. Explain the strategy used.

Design appropriate assessment tools and record the student’s learning based on the

template given in the annexure.

Reflective Questions

Why do you think you would have to use mental calculations?
Tell all pairs of numbers which will make the sum 10.
Tell all pairs of numbers which will give the difference of 5.
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Online

o 3 Benefits of Mental Math - https://www.mathnasium.com/littleton-news-3-benefits-

of-mental-math
o Subtracting numbers mentally by counting on and counting backward-
https://www.youtube.com/watch?v=u2MzqgFdyzvc

o Word problems on Addition and Subtraction-
https://www.pinterest.com/pin/115967759131807460/

124


https://www.mathnasium.com/littleton-news-3-benefits-of-mental-math
https://www.mathnasium.com/littleton-news-3-benefits-of-mental-math
https://www.youtube.com/watch?v=u2MzqFdyzvc
https://www.pinterest.com/pin/115967759131807460/

[300 minutes]

Introduction

Patterns can be found everywhere in our daily lives and should be pointed out to small
children. When things are structured in a certain way that is predictable, it is a pattern. When
some things repeat over and over again, there is a pattern. Patterns are seen everywhere in
nature. For example: the pattern on kira/gho; patterns on plants; patterns in and around the
classrooms; cycle of moon, etc.

Utility and Scope

Patterns help children make predictions because they begin to understand what comes next.
They also help children learn how to make logical connections and use reasoning skills.
They play a key role in understanding mathematical ideas and relationships, and in
understanding the order, logic, and concepts of mathematics.

Patterns can be used to create art, sing rhymes, follow norms, etc. Patterns will help children
in understanding the working of the number system, including place value concepts, the
number naming system, and the basic number operations.

A.

e Identify repeating and growing patterns in the environment and apply the concept of
patterns in real life situations.

e Identify repeating and growing patterns focusing on attributes of shapes.

e Extend repeating and growing patterns.

e Represent repeating with numerals and growing patterns with numbers after counting
the items.

e Create repeating and growing patterns in various ways.

e Students revisit repeating patterns (based on size, colour, and shape).
o Discuss repeating patterns observed in the environment
Example: Paintings on the walls, doors, windows, clothes, pictures, etc.
o ldentify and discuss cores of repeating patterns.
o Observe the core of a given repeating pattern and extend the pattern.
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o Model repeating patterns concretely and pictorially.
Pattern Core Form
X212 22 2 X2 A B
Qo) Yoy 4o a ©
.3727337273 3-F T3
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FIGURE 1: lllustration of the relational components of core and form of repeating
patterns.

e Students explore growing patterns with concrete and pictorial representations.
o Examine growing patterns based on size and length.
o Explore growing patterns based on quantities.
Realise that growing patterns can be represented with numbers.
Count the number of objects in each set and write numbers below the set. Make
students realise that 'growing' patterns can also be represented with numbers.
Watch the video https://youtu.be/LvgFjQ29tFo to learn about repeating and growing
patterns.
This video is about different types of patterns. Show video till growing pattern only.
o Explore growing patterns in the environment.
o Observe given growing patterns and extend them.
Explore growing patterns with fun worksheets.
Sample worksheet: https://www.pinterest.com/pin/11470174036885473/
o Create one’s own growing patterns.
e Students identify repeating and growing patterns.
Practice identifying repeating and growing patterns with fun worksheets.
Sample worksheet: https://www.pinterest.com/pin/3940718414231680/
e Students explore number patterns.
o Represent repeating patterns with numerals
o Represent growing patterns with numbers.
o Extend given repeating and growing number patterns.
o Create new repeating and growing number patterns.

D.

Performance Task 1
|dentify repeating and growing patterns and extend given patterns.

Performance Task 2
Create repeating and growing number patterns and explain the patterns created.
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Performance Task 3
Identify patterns in the environment. Explain the pattern as repeating or growing patterns

and model those patterns using manipulatives.

Assessment Rubrics

Strand: Patterns and Algebra
Topic: B1 - Copy, Extend, Create Patterns
Competency e |dentify repeating and growing patterns in the environment and apply the
concept of patterns in real life situations.
Objective: Identify repeating and growing patterns focusing on attributes of shapes.
Create repeating and growing patterns in various ways.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Creates complex | Creates repeating | Creates repeating | Attempts to create | Shows little to no
repeating and and growing and growing repeating and ability to create

growing patterns
with shapes
using various
attributes such as

patterns with
shapes using
different
attributes

patterns with
shapes using basic
attributes,
although patterns

growing patterns
with shapes, but

patterns may lack
coherence or

repeating and
growing patterns
with shapes, with
patterns lacking

color, size, and effectively, may lack consistency in coherence or
orientation, showing creativity | complexity or design, showing consistency in
showing and flexibility in originality in limited creativity design and little
creativity and pattern design. design. or understanding | creativity
originality in of pattern demonstrated.
pattern design. concepts.

Independently Generally Requires some Requires Requires constant
identifies identifies patterns | guidance or significant explanation and
patterns in accurately and prompting to guidance and support to identify

various contexts
and confidently
creates original
patterns,
showing a high
level of
proficiency and
understanding in
pattern
recognition.

creates original
patterns with
some guidance or
support, showing
proficiency and
understanding in
pattern
recognition.

identify patterns
accurately and
create original
patterns, showing
some
understanding but
limited proficiency
in pattern
recognition.

support to identify
patterns
accurately and
create original
patterns, showing
minimal
understanding
and proficiency in
pattern
recognition.

patterns
accurately and
create any
patterns
independently,
with little
understanding or
proficiency in
pattern
recognition.

Design appropriate assessment tools and record the student’s learning based on the
template given in the annexure.

Reflective Questions

i.  How can you say if a given pattern is a repeating or a growing pattern?

ii.  Where can you see patterns?
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iii.  You sleep every night and wake up every morning. What kind of pattern is this?

Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |

Self-Instructional Material, Key Stage |, Class I, Volume-IV
National School Curriculum, Mathematics for PP - XII

Manipulative and/or concrete objects
Online

o Mathematics Key Stage 1 : Patterns
https://youtu.be/LvqFjQ29tFo
o Growing pattern worksheet- https://www.pinterest.com/pin/11470174036885473/

o Growing and Repeating pattern worksheet-
https://www.pinterest.com/pin/3940718414231680/
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Introduction

Patterns can be found everywhere in our daily lives and should be pointed out to small
children. One can observe patterns in addition and subtraction facts. Additions involve
increasing number patterns, while subtractions involve decreasing number patterns.

Utility and Scope

Being able to identify patterns in addition and subtraction enhances a student's ability to
calculate sums and differences quickly and mentally. It also helps students understand the
relation of numbers and the inverse relation of addition and subtraction.

A.

Apply identified patterns to solve addition and subtraction problems effectively.

|dentify and use patterns in Addition or Subtraction facts.

Explore and show the patterns found in the hundred charts.

C.

Note: The Learning Experiences and Assessment for this topic has been included with I-A11.
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Introduction

In math, every digit in a number has a place value. Place value can be defined as the value
represented by a digit in a number based on its position in the number. Place Value is as
simple as knowing that "every value has a place". The place tells us “What kind”, the value
tells us “How many" of that kind is being shown.

Source: https://mathsaustralia.com.au/math-u-see/is-place-value-important/

Utility and Scope

Place value is the basis of our entire number system. This is the system in which the position
of a digit in a number determines its value. The number 42 is different from 24 because the

digits are in different positions. In the standard system, called the base ten number system
(or decimal system), each place represents ten times the value of the place to its right. You
can think of this as making groups of ten of the smaller units and combining them to make
a new unit.

A.

e Examine place value patterns and explain the connection between numbers and place
value models.

Connect numbers to place value models concretely (e.g. what happens to the numeral
when 10 is consistently added or taken away?)

Note: The Learning Experiences and Assessment for this topic has been included with I-A6.

C.
Online:

Introduction:https://mathsaustralia.com.au/math-u-see/is-place-value-important/
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[300 minutes]

Introduction

The term "length" refers to a measurement that determines the distance between two
places. Comparing how much one feature of an object is compared to the identical feature
of another thing is what measurement is all about. You'll measure lengths in non-standard
units and compare them.

Ancient measurement of length was based on the human body, for example the length of
foot, the length of a stride, the span of a hand, and the breadth of a thumb.
Source: Source link

Utility and Scope

We use length to talk about the distance between two points. Example: We use length to
describe how long an object is; how tall our height is; how long a distance is.

It assists you in solving practical difficulties not only in the classroom but also in everyday
life. It helps to know the exact value and quantity of something.

A.

e Demonstrate the understanding of measurement through the application of different
principles of measurement.

e Demonstrate the ability to measure length and distance using non-standard units to
describe length in real life situations.

e Explore measurement through hands-on experiences.

e Measure length using objects as non-standard units.

e Measure lengths using body parts as non-standard units.

e Justify the choice of a non-standard unit to measure length.

e Explain the importance of common starting points for measuring lengths using simple
language

e Explain how the use of bigger units results in smaller counts and vice versa.

e Explain the need to repeatedly use a single unit to complete the measurement.

e Students revisit comparing length of objects directly (just by looking at the objects). And
indirectly (using a third object)
e Introduce use of non-standard units for measuring length
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o Discuss the need for measuring length?
When we want to check how long something is.
o Demonstrate how to use smaller concrete objects to measure the length of objects.
o Explain how to choose an appropriate unit for measuring certain lengths.
e Students explore measuring lengths using objects as non-standard units.
o Choose appropriate non-standard units to measure length.
o Measure the same length using different units and compare the measurements
obtained.
o Examine and explain the following while using non-standard units to measure
length:
» need to align the end points.
The measurement is incorrect if an end point of an object and the starting point

BREEEE ) BEEEEEE
@ @ @ @ \_
“ —— ‘(‘ R—

of the unit to be measured are not aligned.

»  Use of bigger units results in smaller counts and vice versa.

COIoIOioIoo)
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» The need to repeatedly use a single unit to complete the measurement.
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» The need to arrange the objects (units) end to end.
X pEEEEEE
[ q & w—— [ i—

e Students explore measuring lengths using their body parts.
o Identify the lengths that can be measured using their body parts.
Use hand spans, arm spans and feet to measure lengths.
Compare their measurement to that of their friend's.
Discuss how body parts are not uniform units for measuring lengths.

o O O o©

Discuss the real life situations where such non-standard units are used for measuring
lengths.

o Watch the video https://www.youtube.com/watch?v=FrQgkwdAK2M to learn how to
use non-standard units for measuring length.
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D.

Performance Task 1
Measure the lengths of common objects using appropriate objects as non-standard units
and justify the choice of the unit.

Performance Task 2
Measure the lengths using appropriate body parts as non-standard units and justify the

choice of the unit.

Assessment Rubrics

appropriate objects
and consistently
applies them
accurately.

concepts and
consistently uses
appropriate objects
as non-standard
units.

uses non-standard
units but with
occasional
inaccuracies.

Strand: Measurement
Topic: C2 -Measuring Length using Non-Standard Units
Competency: Demonstrate the ability to measure length and distance using non-standard

units to describe length in real life situations.
Objective: Measure length using objects as non-standard units.

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Shows mastery of Demonstrates a Understands the Demonstrates Does not
measurement good concept of some understand the
using non-standard | understanding of measurement understanding of | concept of
units and chooses measurement using objects and | measurement measurement

and attempts to
use objects as
non-standard
units but
inconsistently.

and is unable to
use objects to
measure length.

Precisely compares
length and
understand
concepts like
longer, shorter,
equal lengths and
works
independently.

Accurately
compares lengths
and shows
understanding of
relative sizes and
works
independently
most of the time.

Able to compare
lengths but may
struggle with
precision and
requires
occasional
assistance to
complete the task
independently.

Difficulty in
comparing
lengths
accurately and
needs constant
guidance to
complete tasks.

Shows minimal
understanding
of comparing
lengths.

Design appropriate assessment tools and record student learning based on the template in

the annexure

e Reflective Questions

I.  Why s it important to have common starting points for measuring lengths?

ii.  Whatisthe reason for obtaining different measurements while using your hand and

the teacher’s hand for measuring a length?
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iii.  Which object would you choose to measure the length of your classroom? Why?

Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |

Self-Instructional Materials, Key Stage |, Class |, Volume-IV
National School Curriculum, Mathematics for PP - Xl

Concrete objects/ Manipulatives

Online

o Introduction
https://www.google.com/search?g=ancient+measurement+of+length&og=Ancient+
measurement+of+length&aqgs=chrome.0.0i512j0i22i3019.1101j0j7&sourceid=chrom
e&ie=UTF-8

o Length Uniform Non - Standard Units -
https://www.youtube.com/watch?v=FrQgkwdAK2M
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[200 minutes]

Introduction

The capacity of a container is the amount of something it can hold or contain. How much a
container can hold depends on the space it has inside. A container which has more space
inside has greater capacity than a container which has less space inside.

Early civilizations used standard measuring pottery to measure volume.

Using non-standard units for measurement is taught before standard units. This helps
students to determine an estimation of how much a container can hold, without actually
using standard measurement tools. It also helps students realize the importance of using
standard units for measurement.

Utility and Scope

Understanding capacity is especially important when one is dealing with liquid
measurement.

Being able to measure capacity using smaller containers helps students estimate how much
a container can hold. They are also able to choose appropriate containers for assigned
purposes.

A.

e Demonstrate the understanding of measurement through the application of different
principles of measurement.

e Demonstrate the ability to use non-standard units of measurement to estimate and
measure the capacity of common containers effectively.

e Explore measurement through hands-on experiences.

e Estimate the capacity of a container in relation to smaller containers.

e Measure capacity of containers using non-standard units.

e Explain how the use of bigger units results in smaller counts and vice versa.

e Explain the need to repeatedly use a single unit to complete the measurement.
e Compare and order different containers based on their capacity.

e Students recall comparing the capacity of containers directly and indirectly.

o Name some common containers.

o Use phrases like ‘holds more’/ ‘holds less'/ ‘holds the same’ for comparing capacity.

o Recallthe purpose of using indirect comparison for comparing capacity of containers.
e Introduce measuring capacity using non-standard units.
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Discuss the need to measure capacity.

Demonstrate how to use smaller containers to measure the capacity of a large
container.

Filling up a large container by pouring water into it using a smaller container filled
with water.

Explain how to choose an appropriate container for measurement.

e Students explore using smaller containers as non-standard units for measuring capacity.

(0]

Choose appropriate non-standard units (smaller containers) to measure the capacity
of a large container.

Estimate the capacity of the large container in terms of the smaller container.
Example: How many glasses of water do you think the kettle can hold?

Measure the same container using different units and compare the measurements
obtained.

Examine and explain the following while using non-standard units to measure
capacity:

= Use of bigger units results in smaller counts and vice versa.

&
_Ugoor .

» The need to repeatedly use a single unit to complete the measurement.
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=  The need to fill the unit with the same amount for each use.
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Compare the measurements obtained and order the containers based on their
capacity.

e Students discuss the real life situation where the capacity of containers are measured
using smaller units,
Filling buckets with water using a jug.
Filling a bottle with juice or water using a mug/glass.
Measuring rice using a cup or Phueta.
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o Discuss how measuring capacity of containers using non-standard units is helpful in
solving problems in real life situations.

D.

Performance Task 1
Estimate and measure the capacity of containers using a given non-standard unit.

Performance Task 2
Estimate and measure the capacity of containers using appropriate non-standard units.
Explain the choice of unit.

Assessment Rubrics

understanding of
the concept of
capacity and
provides clear and
detailed
explanations for

Strand: Measurement
Topic: C3 - Measuring Capacity Using Non-Standard Units
Competency: e Demonstrate the ability to use non-standard units of measurement to
estimate and measure the capacity of common containers effectively.
Objective: 1. Estimate the capacity of a container in relation to smaller containers.
Measure capacity of containers using non-standard units.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Demonstrates a Shows a solid Demonstratesa | Shows some Lacks
deep understanding of basic understanding of | understanding of

the concept of
capacity and
provides
reasonable
explanations for
the choice of unit,

understanding
of the concept
of capacity and
provides simple
explanations for
the choice of

the concept of
capacity and
provides minimal
or unclear
explanations for
the choice of

the concept of
capacity and is
unable to explain
the choice of unit.
Needs extensive
support and

the choice of unit, | considering basic unit. unit. Requires guidance to make
considering factors | factors like size and significant progress.
like size, shape, and | shape of the assistance.
quantity. container.
Checklist
Strand: Measurement
Topic: C3 - Measuring Capacity Using Non-Standard Units
Competency Demonstrate the ability to use non-standard units of measurement to estimate
and measure the capacity of common containers effectively.
Objective: e Compare and order different containers based on their capacity.

e Estimate the capacity of a container in relation to smaller containers.
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Checklist e @1 ®

Can identify different containers available for comparison.

Can compare the sizes of containers visually.

Can determine which containers hold more or less by observation.

Can arrange the containers in order from smallest to largest capacity.

ik |wiNe

Can use appropriate vocabulary such as "smaller," "larger," "more," and

"less" when discussing capacity.

Design appropriate assessment tools and record the student learning based on the
template in the annexure.

Reflective Questions

i.  Which one would hold more water, bucket or bottle? Why?
ii.  How will you compare the capacity of two containers?
iii.  Which object would you choose to measure the capacity of a bucket? Why?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |

Self-Instructional Materials, Key Stage I, Class I, Volume-IV
National School Curriculum, Mathematics for PP - XII

e Containers of various sizes and with various capacities.
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[200 minutes]

Introduction

The mass of an object is the amount of matter that the object contains. The mass of an object
does not change whether it is on the Earth or on the Moon. Mass is a measurable attribute
of objects.

The term 'mass' is derived from the Latin massa meaning a lump of dough or paste.

Using non-standard units for measurement is taught before standard units. This helps
students to determine how heavy or light an object can be, without actually using standard
measurement tools. It also helps students realize the importance of using standard units for
measurement.

Utility and Scope

Mass is much more precise and can be used to measure very tiny things. Mass also serves
as a universal unit of measurement. That means it can be used to communicate
measurements to people all over the world. It can also be used to communicate with
astronauts doing experiments in space.

Using non-standard units to measure mass is helpful in our daily life. For example, being
able to use non-standard units to measure mass of an object helps students to make
appropriate choices of objects that they would like to carry.

https://bit.ly/3Ap1bzW

A.

e Demonstrate the ability to compare mass directly and indirectly to apply in day to day life
using the concept and principles of measurement of mass.

e Explore measurement through hands-on experiences.

e Estimate mass of an object in relation to the mass of smaller objects.

e Measure mass of objects using non-standard units.

e Explain how the use of bigger units results in smaller counts and vice versa.

e Explain the need to repeatedly use a single unit to complete the measurement.
e Compare and order different objects based on their mass.

e Students recall comparing mass of objects directly and indirectly.
o Name some common objects.
o Use phrases like ‘heavier’/ ‘lighter’ for comparing mass of objects.
o Recall the purpose of using indirect comparison for comparing mass.
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e Introduce measuring mass using non-standard units.
o Discuss the need to measure mass
o Demonstrate how to use smaller objects to measure the mass of a large object.
Example: Use potatoes to measure the mass of a pumpkin.
o Explain how to choose an appropriate object for measurement.
e Students explore using smaller objects as non-standard units for measuring capacity.
o Choose appropriate non-standard units (smaller objects) to measure the mass of a
larger object.
o Estimate the mass of the larger object in relation to the smaller object.
Example: How many potatoes will weigh the same as the pumpkin?
o Measure the same object using different units and compare the measurements
obtained.
o Examine and explain the following while using non-standard units to measure mass:
= Use of bigger units results in smaller counts and vice versa.

The mass of the potato is about 25 linking cubes. [The mass of the potato is about 2 small bars of soap.

» the need to repeatedly use a single unit to complete the measurement.
-

i

[ i -
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cu

» The need to use the same size and shape of units for measurement.

o Compare the measurements obtained and order the objects based on their capacity.
e Students discuss the real life situation where the mass of objects are measured using
smaller units,

o Discuss how measuring mass using non-standard units is helpful in solving problems
in real life situations.
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D.

Performance Task 1
Estimate and measure the mass of common objects using a given non-standard unit.

Performance Task 2
Estimate and measure the mass of objects using appropriate non-standard units. Explain the

choice of unit.

Assessment Rubrics

demonstrating
understanding
of relative mass.

some guidance,
showing

may struggle
with

guidance,
showing limited

Strand: Measurement
Topic: C4 - Measuring Mass Using Non-Standard Units
Competency e Demonstrate the ability to compare mass directly and indirectly
to apply in day to day life using the concept and principles of
measurement of mass.
Objective: 1. Estimate mass of an object in relation to the mass of smaller
objects.
2. Measure mass of objects using non-standard units.
Level of Achievement
Criteria Exceeding (5) | Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Successfully Mostly uses Sometimes Attempts to use | Unable to
uses appropriate | appropriate uses appropriate use
non-standard non-standard appropriate non-standard appropriate
Measuring | units (e.g., units to non-standard units to non-standard
Mass blocks, cups of measure mass units to measure mass units to
sand) to accurately with | measure mass | but often measure
measure mass minimal with requires mass.
accurately assistance, assistance, but | guidance,
without showing some may struggle showing limited
assistance, understanding with unit understanding
demonstrating of unit choice. choice. of unit choice.
understanding
of unit choice.
Consistently and | Mostly uses Sometimes Attempts to use | Unable to
accurately uses | terms like uses terms like | terms like use terms
terms like "heavier" and "heavier" and "heavier" and like "heavier"
"heavier" and "lighter" to "lighter" to "lighter" to and "lighter"
"lighter" to compare mass compare mass | compare mass to compare
Comparing | compare mass of objects of objects with | of objects but mass of
Mass of objects, accurately with | assistance, but | often requires objects.
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understanding
of relative mass.

understanding
relative mass.

understanding
of relative mass.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

Reflective Questions

i.  How do you know the object you are comparing is heavy/light?
ii.  How would you compare the mass of two objects?
iii.  Why do we measure the mass of objects?

e Understanding Mathematics, Student Activity Book for class |

e Understanding Mathematics, Teacher’s Guide for class |

Pan balance
Concrete objects
Manipulatives
Online

Self-Instructional Materials, Key Stage |, Class |, Volume-IV
National School Curriculum, Mathematics for PP - XI|

o What is Mass? - Lesson for Kids - https://bit.lv/3Ap1bzW
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[200 minutes]

Introduction

The area can be defined as the space occupied by a flat shape or the surface of an object.
Area is the surface space covered. We measure the area of 2-D surfaces. The origin of the
word area is from ‘area’ in Latin, meaning a vacant piece of level ground. The origin further
led to an irregular derivation of area as ‘a particular amount of space contained within a set
boundaries’

Source: https://www.splashlearn.com/math-vocabulary/geometry/area

Utility and Scope

There are many real-life reasons where you would need to calculate the area of various
shapes. For example, we need to know the area of our living room floor to cover it with a
carpet; we need to know the area of a table to buy tablecloths for it, we need to know the
area of a land if we need to build a house on it, etc.

A.

e Exhibit the understanding of area as surface space to estimate the space required for
objects in the real world.

e Explain the meaning of area as ‘surface space’/the amount of surface covered.
e Compare area directly (no units)
e Compare area indirectly (using a third surface)

e Students explore the meaning of area as the surface space or the amount of surface
space covered by an object.
o Trace the outline of objects on floor or other surfaces and describe that as the space
used by a surface of the object.
Example: Place a book on the table, outline its surface and describe the space within
the outline as the surface covered by the book; the area of the surface of the book.
o Cover atable by a piece of cloth and describe the amount of cloth used as area, the
surface space of the table
o Define area as a surface space or the amount of space covered, using simple
language.
e Students explore the comparison of areas directly.
Examples:
Provide two cut-out of similar shapes with different sizes and let students predict which
one has the bigger area.
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Provide two books, one small and the other large, and ask which book would take up
more space on the table.
o Compare the area of the two cut-outs/ books directly, just by looking at them.
o Place one cut out/ book on top of the other to compare their area.
o Describe comparison of area using appropriate terms.
e Students explore the comparison of areas indirectly.
o Use the surface of a third object to compare the area of two surfaces.
o Describe comparison of area using appropriate terms.
e Students discuss situations where they can apply the concept of comparing areas directly
and indirectly.
Examples:

To check whether an object with a flat surface can fit in a box or not.
To decide which tablecloth could be used on.
To decide if we can safely place an object on a shelf.

D.

Performance Task 1

Compare area of surfaces directly using appropriate terms.

Performance Task 2
Compare the area of two surfaces, indirectly and justify the use of the third surface for

comparison.

Assessment Rubrics

Strand: Measurement
Topic: C5—Area
Competency: Exhibit the understanding of area as surface space to estimate the space required for
objects in the real world.
Objective: Compare area directly (no units)
Level of Achievement
Criteria Exceeding (5) Advancing (4) | Meeting (3) Approaching (2) | Beginning (1)
Understands Understands Understands Struggles to Does not
what "area" the concept of | the concept of | understand the | understand the
means and can area and can area but concept of area | concept of area
Demonstr- identify and compare struggles to and has and is unable
ates Under- | explain surface sizes accurately difficulty to compare
standing differences in using words compare comparing surface sizes
surface size like "big," surface sizes surface sizes accurately.
using words like | "small," and using words accurately.
"big," "small," "equal" with like "big,"
and "equal." some help. "small," and
"equal."
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Learner can

apply
knowledge of

Learner can

apply
knowledge of

Learner
attempts to

apply

Learner
struggles to
apply

Learneris
unable to apply
knowledge of

comparing comparing knowledge of | knowledge of comparing
surface sizes to surface sizes comparing comparing surface sizes to
real-life to real-life surface sizes surface sizesto | real-life
Application | situations, such | situations to real-life real-life situations
as choosing a with some situations but | situations even | accurately.
larger piece of guidance and | often requires | with guidance
paper or accurately assistance and | and frequently
identifying the choose may make makes errors.
smaller areaon | between errorsin
a worksheet, options choosing
independently provided. between
and accurately. options
provided.
Strand: Measurement
Topic: C5—Area
Competency Exhibit the understanding of area as surface space to estimate the space
required for objects in the real world.
Objective: Compare area indirectly (using a third surface)
Checklist Yes @ No @
1. Identify two surfaces to be compared.
2. Select a third surface that is different from the first two surfaces.
3. Place the third surface against one of the first two surfaces.
4. Observe and determine which surface covers more area.
5. Move the third surface to the other surface and repeat the observation.
6. Compare the observations to determine which surface has the greater

area.

7. Use appropriate terms like "more area" or "less area" to describe the

comparison.

8. Discuss or explain the comparison with a partner or teacher.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

e Reflective Questions

I.  Why do you think we need to learn to compare areas?

ii.  Can we keep this box on the table safely? Why or why not?
iii.  Which object would you choose to measure the area of your table? Why?
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Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |
National School Curriculum, Mathematics for PP - XII

Concrete object

Introduction Source:
https.//www.splashlearn.com/math-vocabulary/geometry/area
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[200 minutes]

Introduction

Time is an on-going and nonstop arrangement of events that occur in sequence, from the
past through the present to the future.

The invention of sundials in Ancient Egypt around 1500 B.C., marked the beginning of time
measurement. The basic unit of time for Egyptians and for the next three millennia was the
period of daylight. The Egyptians divided the time from dawn to sunset.

Utility and Scope

The concept of time refers to the length of time it takes for an event to occur. Acquire a sense
of time as the length of time it takes for an event to occur. They will also figure out how to
tell time to the hour.

Time is used to quantify, measure or compare the duration of events or the intervals
between them, and even, sequence events.

A.

e Apply the concept of time value in daily life by reading the time on analog and digital
clocks in hours.

e Compare time directly (no units) by comparing the duration for various tasks.
e Expresstime in‘hour on analog and digital clocks.
e Create plans/schedules for daily activities using hours.

e Students compare time without using any unit.
o Explore the durations taken for various simple activities.
o Example: Collecting stones/leaves from the garden and bringing them back to the
class.
o Compare the durations.
Example: Tashi took longer time than Deki. Sonam took the shortest time, etc.
Through this activity, students can enhance their language and physical development.
They can also discuss values such as punctuality, respect, and responsibility.
e Students explore reading time in hours on analog clocks.
o Teacher demonstrates how to read time in hours on an analog clock.
o Discuss what the face of the analog clock shows.
The numbers from 1 to 12 show the time, hours.
The long hand shows the minutes.

The short hand shows the hours.
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Explore analog clocks by moving the minute and hour hands.

Observe and discuss how a complete cycle of the movement of the minute hand
moves the hour hand.

Realise that the minute hand points at 12 when we read the time in hours.

Read and express time in hours as __ o’clock using numerals as well as words.

Watch this video https://www.youtube.com/watch?v=8uzV1aTx6AM to read time
based on an hour and minute hands on an analog clock.

e Students explore reading time in hours on digital clocks.
o Teacher demonstrates how to read time in hours on a digital clock

o

o

O

o

o

Discuss what the numbers represent in the digital clocks.

Identify the colon as the separator for hours and minutes.

Observe and discuss how the hour changes after a complete cycle of the minutes
from 01 -59.

Realise that the part shows 00 when we read the time in hours on a digital clock.
Read and express time in hours as __ o’clock, using numerals as well as words.

e Students use analog and digital clocks to represent time.

(0]

(o}
(o}
(o}

Watch this video https://www.youtube.com/watch?v=xdR7s8mwyp8 to tell the time.
Represent a given time (in hours) on analog as well as digital clock, pictorially.
Discuss the similarities and differences between digital clocks.

Recognize the time presented on an analog clock and represent it on a digital clock,
and vice versa.

e Students discuss the use of time in their daily lives.

(o}
o
o
(o}

D.

describe the time of the daily activities in hours,

Plan and create a schedule for their daily activities using hours.

Discuss the value of time.

Talk about the importance of time and how not to waste time in their daily lives.

Performance Task 1
Identify time in hours on analog and digital clocks and write the time correctly.

Sample worksheet: Telling time worksheet

Performance Task 2
Model time said/given times on analog and digital clocks correctly.

Performance Task 3
Plan hourly activities for at least 3 hours after school and create a schedule.
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Assessment Rubrics

Strand: Measurement
Topic: C6 -Time: Compare Time Duration. Reading Time by Hours
Competency Apply the concept of time value in daily life by reading the time on analog
and digital clocks in hours.
Objective: 1. Compare time directly (no units) by comparing the duration for
various tasks.
2. Express time in ‘hour’ on analog and digital clocks.
Level of Achievement
Criteria | Exceeding (5) | Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Can Mostly identifies | Sometimes Attempts to Unable to
consistently the hour hand identifies the identify the hour | identify the
and accurately | and minute hour hand and hand and minute | hour hand and
identify the hand positions minute hand hand positions minute hand
hour hand and | on an analog positionsonan | on an analog positions on an
Analog | minute hand clock accurately | analog clock clock to analog clock to
Clock positions on an | to determine accurately to determine the determine the
analog clock to | the time to the determine the time to the time to the
determine the | nearest hour time to the nearest hour but | nearest hour
time to the with some nearest hour often requires
nearest hour. guidance. with assistance. | significant
guidance.
Can accurately | Can read and Periodically Tries to read the | Cannot read
read and interprets the reads and hour numbers on | and
interpret the hour digitson a | interprets the a digital clock to | understand the
Digital | hour digitsona | digital clock hour digitson a | figure out the hour numbers
Clock | digital clockto | accurately most | digital clock time to the on a digital
determine the | of the times to accurately to closest hour, but | clock to tell the
time to the determine the determine the often needs a lot | time to the
nearest hour. time to the time to the of help nearest hour.
nearest hour nearest hour
with some with assistance.
guidance.
Strand: Measurement
Topic: C6 -Time: Compare Time Duration. Reading Time by Hours
Competency Apply the concept of time value in daily life by reading the time on analog and
digital clocks in hours.
Objective: e Compare time directly (no units) by comparing the duration for various
tasks.
e Express time in ‘hour’ on analog and digital clocks.
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Checklist ies © No ®

Can identify the hour hand and minute hand.
Write the correct time in hours and half-hours (e.g., 3:00, 3:30).
Read the hour digits on the digital clock.

o

Write the correct time in hours, including AM and PM if necessary
(e.g., 8:00 AM, 3:00 PM).

5. Write down specific times for events or activities, such as school start
time or bedtime.

6. Use clocks in the classroom or at home to practice writing time in
hours regularly.

Design appropriate assessment tools and record the student learning based on the template
in the annexure
e Reflective Questions
i.  When do you come to school? How long does it take to reach school?
ii.  Thelong hand on the clock is called hand.
iii.  What would happen to us if we don't have clocks or watches?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |

Self-Instructional Materials, Key Stage I, Class I, Volume-V
National School Curriculum, Mathematics for PP - XlI

Hand-made analog wall clock
Digital clock
Online

o Telling Time to the hour
https://www.youtube.com/watch?v=8uzV1aTx6AM

o Telling the Time for Kids: O' Clock Times
https://www.youtube.com/watch?v=xdR7s8mwyp8

o Sample worksheet for telling the time
https://www.homeschoolmath.net/worksheets/grade/telling time worksheets gr1.

php
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[200 minutes]

Introduction

Spatial sense is an intuitive feel for shape and space. It involves the concepts of traditional
geometry.

Visual-spatial memory skills involve the ability to recall shapes and colours as well as their
locations and movements.

Figure-ground perception is the ability to differentiate visually between an object and its
background. It is a person's ability to separate an object from its surrounding visual field.
The object that a person focuses on is called the figure; everything else is referred to as
background, or simply ground.

Source: https://psychology.jrank.org/pages/246/Figure-Ground-Perception.html

Utility and Scope

Do you know why a child bumps, reads letters in reverse and has poor organisational skills?
It shows the child must be having difficulty with visual-spatial relations.

Visual memory skills help children in letter/number recognition for reading, writing,
mathematics calculations, fine motor tasks and movement-based activities. It develops their
spatial sense by visualising, drawing, comparing, representing and transforming shapes and
figures. It creates awareness of one's surroundings and objects in them. Can apply their
spatial sense and knowledge of the properties of shapes and space to the real world, by
remembering.

Figure-background perception is used when a child sees any object in the environment;
recognizes printed words on white paper; differentiates one object from another for
comparisons, etc.

A.

e Exhibit development of visual memory by recalling objects or drawings and applying
spatial sense of shapes and space to the real world.

e Create visual memory by recalling objects or drawings which are no longer in view.
e Recognize figures against a complex background.
e Assemble parts to make a whole.

e Students develop visual memory.
o Observe an object in the environment and close their eyes for 1 minute.
Recall the image of the object and describe the object.
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Draw the image on the paper.
Students develop figure-ground perception.
|dentify figures in pictures.

O

o Spot particular objects in the environment.
o Play games that require finding objects or images in a complex background.
o Watch this video https://youtu.be/fh-u9xdMcG8 to create awareness on spatial sense.

Students assemble parts to create a whole.

o Solve picture puzzles by assembling puzzle pieces to create the whole picture

o Combine pattern blocks and create a new shape.

D.

Performance Task 1

Draw three images from the environment (field visit).

Performance Task 2

Combine various pattern blocks to create a new shape.

Assessment Rubrics

Strand: Geometry
Topic: D1- Spatial Sense: Visual Memory. Figure-Ground Perception
Competency Exhibit development of visual memory by recalling objects or drawings and
applying spatial sense of shapes and space to the real world.
Objective: Create visual memory by recalling objects or drawings which are no longer in
view.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
The learner The learner The learner The learner The learner is
accurately recalls remembers remembers some attempts to recall | unable to recall
multiple objects most of the of the objects or objects or objects or
(around 5) or objects or drawings (around drawings (around | drawings and
drawings, provides | drawings 3) providing some 1- 2) but often provides minimal

detailed and
specific
descriptions
independently

without assistance.

(around 4) and
provides a clear
description
without help.

descriptions of
recalled items
requiring some
assistance.

struggles and
provides limited
descriptions
requiring frequent
assistance.

orno
descriptions of
the recalled
items.

Design appropriate assessment tools and record the student learning based on the template
in the annexure.

Reflective Questions

I.  How can you differentiate an image from its background?

ii.  Will the size of a book change if you change the place? Why?
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iii.  Will the colour of a shape change when you move it to a different place? Why?

Understanding Mathematics, Student Activity Book for class |
Understanding Mathematics, Teacher's Guide for class |
National School Curriculum, Mathematics for PP - XII

Different types of images

Pattern blocks/ concrete objects

Online

o Figure-Ground Perception - https://psychology.jrank.org/pages/246/Figure-Ground-
Perception.html

o Spatial Awareness Game for children - https://youtu.be/fh-u9xdMcG8
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[350 minutes]

Introduction

2-D shapes are flat and can be drawn on paper. 3-D shapes are solid shapes and occupy
space. You can draw diagrams of 3-D shapes on paper, but these diagrams only show the
view from one perspective.

Geometry began with a practical need to measure shapes. The word geometry means to
“measure the earth” and is the science of shape and size of things. It is believed that
geometry first became important when an Egyptian pharaoh wanted to tax farmers who
raised crops along the Nile River. To compute the correct amount of tax the pharaoh'’s agents
had to be able to measure the amount of land being cultivated.

Early Greeks (600 BC-400 AD) developed the principles of modern geometry beginning with
Thales of Miletus (624-547 BC). Euclid was a great mathematician and was often called the
father of geometry.

Source: http://www.thegeodes.com/templates/geometryhistory.asp

Learning shapes not only helps children identify and organise visual information, it helps
them learn skills in other curriculum areas including reading, math, and science. Learning
shapes also helps children understand other signs and symbols.

A.

e Distinguish 2-D shapes from 3-D shapes and interpret constructions of various objects in
the real world.

e Identify and discuss the attributes of 3-D shapes

e Identify and describe the attributes of 2-D shapes

e Recognize and name shapes: rhombus, trapezoid, hexagon, cylinder, sphere, cone and
cube

e Explain similarities and differences among shapes.

e Students sort 3-D shapes and 2-D shapes.

o Examine the difference between 3-D and 2-D shapes.
Example: Distribute a ball and a piece of paper to each team.
Let them draw a circle on paper.
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Make them touch the ball.
Let them throw, roll, dribble, kick or pass the ball. Ask if they can do the same with
the circle drawn.
Discuss if they would prefer a ball or a drawn circle. Why?
o Discuss that 3-D shapes are solid objects while 2-D shapes are figures of flat
surfaces.
o Sort 3-D shapes and 2-D shapes.
o Discuss the sorting rules used.
e Students explore 3-D (rectangular prism, triangular prism, rectangular pyramid,
triangular pyramid, cube, cylinder, sphere and cone).
o Discuss the attributes of the 3-D shapes (base, edges, corners/vertices, faces and
apex)
|dentify and name 3-D shapes.
Watch this video https://www.youtube.com/watch?v=2nZYK83utuO to learn and
sing along to the song of 3-D shapes.
e Students explore 2-D (rectangle, triangle, circle, rhombus, trapezoid, hexagon)
o Discuss the attributes of the 2-D shapes (sides and corners)
o Identify 2-D shapes and name them.
o Discuss the similarities or differences between 2-D shapes based on their
attributes.
e Students explore prisms and pyramids
o Examine and discuss the similarities and differences between the following shapes.
m Rectangular prism and rectangular pyramid
m Triangular prism and triangular pyramid.
o Realise how shapes are named according to their base.
e |dentify and name the shapes, 3-D and 2-D shapes.

o Play ‘Lift Me Up’ game to practise identifying and naming shapes.
(Refer Annexure for the instructions).

D.

Performance Task 1
Model 3-D shapes with dough/ mud and display them with their name on it. Describe the
shapes using their attributes.

Performance Task 2
Build towers using 3-D provided shapes and explain the choice of placing a shape in a

particular position.
Example: Why is a rectangular prism used as a base? Why is a cone used at the top?
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Assessment Rubrics

Strand:

Geometry

(Rectangle, triangle,
circle, rhombus,
trapezoid, hexagon) in
different orientations
and sizes and can
describes shape
attributes such as
number of sides and
presence of corners
accurately and
consistently without
the teachers help.

(5) accurately
with some
occasional errors
in the shape
recognition and
also describes
shape attributes
accurately with
some minor
errors with some
assistance from
the teacher.

accurately but may
struggle with
certain shapes or
orientations and
describes the
shape attributes
accurately but may
overlook certain
details. The learner
often requires
significant
assistance.

shapes (2-3) but
often makes
errors in shape
recognition
providing
inaccurate or
incomplete
attributes even
with guidance.

Topic: D2 - 3-D & 2-D Shapes
Competency: Distinguish 2-D shapes from 3-D shapes and interpret constructions of
various objects in the real world.
Objective: Identify and describe the attributes of 2-D shapes
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Accurately identifies Identifies most of | Identifies some 2-D | Attempts to Lacks
various 2-D shapes the 2-D shapes shapes (4) identify 2-D understanding

of 2-D shapes
and their
attributes and
unable to
identify or
describe the
shapes
accurately.

attributes of 3D
shapes, such as the
number of faces,
edges, base and
vertices effectively.

also describes
shape attributes
accurately with
some minor errors.

describes the
shape attributes
accurately but may
overlook certain
details.

provides
inaccurate or
incomplete
attributes.

Strand: Geometry
Topic: D2 - 3-D & 2-D Shapes
Competency: Distinguish 2-D shapes from 3-D shapes and interpret constructions of various

objects in the real world.
Objective: Identify and describe the attributes of 3-D shapes

Level of Achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Correctly identifies Identifies most of Identifies some 3-D | Attempts to The learner is
various 3-D shapes the 3-D shapes (5) | shapes (4) identify 3-D unable to
(Prism, pyramid, accurately with accurately but may | shapes (2-3) but | identify 3D
cube, cylinder, some occasional struggle with often makes shapes
sphere,cone) and can | errors in the shape | certain shapes or errors in shape accurately and
describe key recognition and orientations and recognition and | also lacks

understanding
of the
attributes.
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Design appropriate assessment tools and record the student learning based on the template
in the annexure.

e Reflective Questions
i.  Would you prefer a ball or a drawn circle to play? Why?
ii.  How would you differentiate between 3- D and 2-D shapes?
iii.  Which shapes do you find more around you?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
Self-Instructional Materials, Key Stage |, Class |, Volume-IV
National School Curriculum, Mathematics for PP - XII
Manipulative and/or concrete objects
Mud /clay/dough
Online

o Introduction:
http://www.thegeodes.com/templates/geometryhistory.asp

o 3-D Shapes Song For Kids | Spheres, Cylinders, Pyramids, Cubes, & Cones -
https://www.youtube.com/watch?v=2nZYK83utu0

F.

Game: Lift me up!

e Materials Required:
o A cube with names of colours on its faces.
o A dummy body. (See the picture given below).
o Pictures of 2-D and 3-D shapes.
o Reward counters

e Instruction:

o Divide the class into teams of 5 members each.

o Place the dummy body at the centre of the table.

o The first player rolls the colour cube and reads out the colour that appears on the top
of the cube.

o The player earns a counter for naming the colour correctly.

o The player must identify and name the body part which is of the colour that has
appeared on the cube.
The player earns one more counter for naming the body part correctly.
Then lift the body part and identify the shape underneath the part.

o Player earns 2 counters each for naming the shape correctly.
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o The players take turns.

o Ifthe playerrolls a colour that had previously appeared, they must roll the cube again,
till they get a different colour.

o If a player fails to name the shape correctly, the next player takes the chance and
earns the 2 counters.

o The player with maximum counters wins the game.

Concepts and lessons related to many subjects can be taught through this simple game such
as identification of colours and body parts in English, Dzongkha and science. We can
inculcate the value of waste management, respect and fair play. This game helps students
enhance their creativity, imagination and social skills
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[300 minutes]

Introduction

Whatever we see around us are all 3-D shapes including ourselves. Example: pencil, eraser,
table etc. If we look outside, what do you see? All these are 3-D shapes. Faces of the 3-D
shapes are the 2-D shapes. Example: surface of the table, surface of your book etc.

Utility and Scope

Without 3-D shapes, where will you live? How will you sleep? How will you eat, touch and
study etc. 3-D shapes are an important part of our life.

When students are able to identify plane 2-D shapes in objects and structures around them
they are able to consider why the given shape is suitable for its purpose. For example, wheels
are circular so they roll freely, floors are usually rectangles because they are easier to build
and things fit efficiently, etc.

Source: Plane Shapes
A.

e Demonstrate the ability to identify 2-D faces on 3-D shapes and recognize how three-
dimensional objects are built from flat shapes.

e |dentify 3-D and 2-D shapes in the environment and consider how a shape/structure is
suitable for its purpose.

e Identify similar faces in different solids.

e Distinguish 3-D shapes by 2-D faces.

e Identify 3-D and 2-D shapes in the environment of various sizes and proportions.
e Model the 3-D shapes spotted in the environment.

e Recognize how a shape is suitable for the purpose of its structure.

Revisit names of 3-D and 2-D shapes learnt in the previous lesson.
Students explore the faces of 3-D shapes.
o Trace the outlines of the surfaces of 3-D shapes on a paper or light a torch on the 3-
D shape and identify the shadow as the 2-D shape.
o ldentify the faces on 3-D shapes and 2-D shapes.
The flat surfaces of 3-D shapes are called faces and are made up of 2-D shapes
o lIdentify similar faces on different solids.
Example: Rectangular faces on rectangular prisms, rectangular pyramids, and
circles on cone and cylinder.
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o Distinguish 3-D shapes by 2-D faces.

Example: Prisms have more rectangular faces, pyramids have more triangular faces,

and cylinders and cones have circular faces.
e Students explore and identify 3-D and 2-D shapes in the environment.
Take students for a field visit.

o Observe the objects or structures in the environment and identify the shapes. Draw

and name the shapes in their notebook.
o Model the 3-D shapes spotted in the environment using mud/clay/dough.

o Watch this video https://youtu.be/7x95-tiFGTk to make connections with the real

world.
e Students discuss how a structure is of a particular shape.
o Discuss how a shape is suitable for the purpose of its structure.
o Example: A ball is a sphere and it can roll in any direction from any side.

D.

Performance Task 1
Students to fill up the table as mentioned below to recognize faces of 2-D shapes in 3-D
shapes

SI. No. | 3-D shapes image with name | Name of 2-D shapes found in that 3-D shapes

Cylinder Circle

Rectangular prism Rectangle, square

Performance Task 2
Colour 2-D faces on 3-D shapes and name them.

Example:

Performance Task 3
Create models of structures using 3-D and 2-D shapes.

(Refer Annexure for the instruction).

Assessment Rubrics

Strand: Geometry
Topic: D3 2-D figures on 3-D Shapes
D4 2-D & 3-D Shapes in the Environment
Competency Identify 3-D and 2-D shapes in the environment and consider how a shape/

structure is suitable for its purpose.

Objective: 1. Identify 3-D and 2-D shapes in the environment of various sizes and
proportions.
2. Model the 3-D shapes spotted in the environment
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No

Checklist Yes @) ®

Look for shapes on walls, floors, objects, and pictures.

2. Name each shape as you find them (e.g., "There's a cube," "That's a
rectangle").

3. Describe the attributes of each shape, such as the number of sides,
edges, vertices, or whether it's flat or solid.

Use materials like clay, blocks, or paper to create a model of the shape.

5. Pays attention to the shape's features, such as its faces, edges, and
vertices, while modeling.

Compare the model to the shape they spotted

The created shape has the right features.

Design appropriate assessment tools and record the student learning based on the template
in the annexure.

e Reflective Questions
I.  Why do you think a glass is in the shape of a cylinder?
ii.  What shapes can you see in the box? Why do you think these shapes have been
used to make the box?
iii.  Will'it be easy and enjoyable to play a cube shaped football? Why?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
Self-Instructional Materials, Key Stage I, Class I, Volume-IV
National School Curriculum, Mathematics for PP - XII
Manipulative and/or concrete objects
Mud/clay/dough
Online
o Introduction: https://nzmaths.co.nz/ao/gm2-4-identify-and-describe-plane-shapes-
found-objects
o 3-D shapes in the environment
https://youtu.be/7x95-tiFGTk
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https://youtu.be/zPZegz690Mg?feature=shared

F.

Instruction for creating models:

(0}
(0}

Let students act as engineers and make models using 3-D and 2-D shapes in teams.
Example: Team 1 will make a model of house.

Team 2 will make a model of pole/ clock tower etc.
Provide the necessary materials such as coloured papers, dough, mud and concrete
objects.
Display their model in different locations of the class.
Explain their model to the class. Explain the shapes they have used for their
construction.
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[200 minutes]

Introduction

We can subdivide and combine two or more shapes to create another shape. We should be
able to see shapes within shapes. Example: A rectangle can have two triangles. We also
should be able to see the combination of different shapes.

Utility and Scope

Learning to see smaller shapes within a shape and to combine shapes to form a new shape
will help students create new shapes. Such skill can be used in creative drawings,
constructions and also to understand the structures around them.

A.

e Combine and subdivide shapes to form new shapes and recognize how
objects/structures are built or formed in the environment.

e Combine shapes to compose new shapes with the provided shapes.
e Examine the resulting new shapes formed when shapes are subdivided.
e Recognize combinations of shapes in the environment.

e Students explore what other shapes can be formed when shapes are combined.

o Combine traced outlines or cut-outs of 2-D shapes and explore new shapes formed.
o Combine pattern blocks to form new shapes.
Example: Two trapezoids when combined form a hexagon.

o Watch this video Combination and subdividing to understand the combination and

subdividing of 2-D shapes/ plane figures.
e Students explore subdividing shapes.

o Subdivide 2-D shapes to see smaller shapes within a shape.

o Example: A hexagon can be subdivided into two trapezoids; three rhombuses, a
trapezoid, a rhombus and a triangle.

o (Refer annexure for example)

o Examine surfaces of 3-D shapes and spot the 2-D shapes on the surfaces of the 3-D
shapes.
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e Students explore the environment and examine combinations of shapes.
o ldentify a combination of 2-D shapes on the surface of a structure in the environment.
o Draw the shapes which they see on the surface.

o Model the structures examined and design the surfaces using a combination of
smaller shapes, concretely.

D.

Performance Task 1
Create new shapes by joining traced outlines of the surfaces of objects and combining.

(Refer annexure for the instructions).

Performance Task 2
Design a painting for a surface of a structure of their choice using a combination of patterns.
Present the design on an A4-sized paper.

Example: design a painting for the surface of a pillar or the surface of their bedroom wall,

etc.

Assessment Rubrics

Strand: Geometry

Topic: D5 2-D Shapes: Combining Shapes. Subdividing Shapes

Competency Combine and subdivide shapes to form new shapes and recognize how objects/
structures are built or formed in the environment.

Objective: 1. Combine shapes to compose new shapes with the provided shapes.
2. Examine the resulting new shapes formed when shapes are subdivided.

Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)

Learner explores a
variety of shapes
combinations,
effectively
combining shapes
to create new and
unique shapes
beyond the given
examples.
Demonstrates
creativity and
curiosity in
experimenting
with different
combinations and

Learner explores
several shapes
combinations,
successfully
combining shapes
to create new

shapes, beyond the

given examples.
Shows some
creativity and
curiosity in trying
out different
combinations and
can describe the
properties of some

Learner explores
some shapes
combinations,
combining
shapes to create
new shapes,
following the
given examples.
Demonstrates
basic curiosity in
trying out
different
combinations
and can

describe the

Learner attempts
to explore shapes
combinations, but
with limited
success in
combining shapes
to form new
shapes. Shows
some interest in
trying out
different
combinations, but
struggles to
articulate the
properties of the

Learner struggles
to explore shapes
combinations
effectively, with
minimal success
in combining
shapes to form
new shapes.
Shows little
interest or
understanding in
trying out
different
combinations

and struggles to
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can articulate the | of the new shapes properties of new shapes describe the

properties of the formed. some of the formed. properties of the
new shapes new shapes new shapes
formed. formed. formed.

Design appropriate assessment tools and record the students’ learning based on the
template in the annexure

Reflective Questions

i.  What shapes were combined to form the above shape?
ii.  Which 2-D shapes do you find mostly around you?
iii.  How would a car move if it is fitted with rectangle-shaped tiers?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
e National School Curriculum, Mathematics for PP - XII

Manipulative and/or concrete objects
Online

o Combining and Subdividing Plane Figures -
https://www.youtube.com/watch?v=CrDnoRfl43s

i.  Examples of Combination and Subdivision of 2-D shapes.

[\
@
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i. Performance Task 1
Instruction for
e Trace the outline of a surface of given concrete objects/ manipulatives.

e Trace another outline of a different shaped surface connecting with the first
outline.

e Members take turns to trace outlines of different surfaces joining the
previously drawn outline.

e Upon completion of the drawing, a member from each team presents their
drawing to the class.
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[200 minutes]

Introduction

A shape is symmetrical when it is the same on both sides. A shape has
symmetry if a central dividing line (a mirror line) can be drawn on it, to
show that both sides of the shape are exactly the same. This line is called
the ‘Line of symmetry'.

In the 19th century the French mathematician, Evariste Galois, discovered

the concept of symmetry.

Utility and Scope

Symmetry is a fundamental part of geometry, nature and shapes. It is easily noticeable in
various arts, buildings, and monuments. Identifying symmetry can help students understand
the design of shapes and objects in our world. One can use the idea of symmetry to enhance
their skill in creative arts.

Source: https://bit.ly/33nKhW4

A.

Demonstrate the ability to recognize symmetry and create different types of symmetrical

shapes in relation to nature and the real life applications.

Recognize symmetrical shapes.
Create symmetrical shapes.
|dentify the use of reflective symmetry in the real world.

Students revisit learning about halves.
Discuss some examples of halves and not halves.
Students explore symmetrical and asymmetrical figures.

(0]

(o}
(o}
(o}

Use cut outs of regular and irregular shapes.

Predict if a shape can be folded into halves or not and explain why they think so.
Fold the shapes into exact equal halves, without overlapping.

Explain that figures that can be folded/divided into identical halves are called
symmetrical.

For figures that cannot be folded into equal halves, explain that the images that
cannot be divided into identical halves are asymmetrical.

Recognize the crease formed while folding the symmetrical figures as the ‘line of
symmetry'.

» Aline of symmetry is a line that cuts/divides a shape exactly in half.

» Aline of symmetry can run horizontally, vertically or diagonally.
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o Watch this video https://www.youtube.com/watch?v=L3g9B5Hzz04 learn more
about symmetrical and asymmetrical shapes.

o Discuss that reflective symmetry is when a shape or pattern is reflected in the exact
same way.

o The half of a symmetrical figure is the reflected image of the other half.

e Students explore reflective symmetry used in the environment.

o Discuss the symmetrical objects found inside the class or at home.

o Examples: Books, chalkboard, some of our clothes, cupboards, windows, carpets, etc.

o Examine some alphabets and numerals and discuss the application of reflective
symmetry.

o Example: Letters, A,B,C,D,E, H]I,K, M0, T, U, V, W, X, Y and the numerals 0, 3, 8.

o ldentify symmetry on the surfaces of buildings or other constructions.

o Go outside the classroom and explore reflective symmetry in nature.
Discuss how they are symmetrical.
Examples: reflection of trees in the water, butterfly’s wings, on some flowers, etc.
Discuss values such as appreciating nature and being responsible towards
conservation of the beauty of nature.

o Watch the video https://youtu.be/YFzkt)[NmnPU to learn more about examples of real
life symmetrical and asymmetrical objects.

e Students create models using reflective symmetry.

o Draw shapes or images having reflective symmetry.

o Create structures having reflective symmetry on surfaces. Explain their structure and
the use of reflective symmetry.

D.

Performance Task 1
Identify symmetrical images and colour them.
(Refer Annexure for sample worksheet)

Performance Task 2
Find at least 3 objects having reflective symmetry on their surfaces and explain how each is
symmetrical. (Example: leaves, flowers, etc.)

Assessment Rubrics

Strand: Geometry
Topic: D6 2-D Reflective Symmetry
Competency Demonstrate the ability to recognize symmetry and create different types of
symmetrical shapes in relation to nature and the real-life applications.
Objective: 1. Recognize symmetrical shapes.
2. Identify the use of reflective symmetry in the real world

Level of Achievement
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Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner can Learner can Learner can Learner attempts Learner

identify and identify and identify and to identify struggles to
accurately distinguish distinguish symmetrical and identify
distinguish between between asymmetrical symmetrical and
between symmetrical and symmetrical and shapes, but with asymmetrical

symmetrical and
asymmetrical
shapes with ease,
demonstrating a
deep
understanding of
symmetry. Can
provide examples
of symmetrical

asymmetrical
shapes correctly
most of the time,
with occasional
errors. Shows a
good
understanding of
symmetry and can
provide examples

asymmetrical
shapes correctly
some of the time,
but may struggle
occasionally.
Demonstrates a
basic
understanding of
symmetry and can

limited success,
often making
errors. Shows
some
understanding of
symmetry but
struggles to

provide examples.

shapes
effectively, with
minimal success
and frequent
errors. Shows
little
understanding
of symmetry
and is unable to

and asymmetrical | of symmetrical and | provide examples provide
objects in the asymmetrical of symmetrical examples.
environment. objects. shapes.

Learner accurately | Learner identifies Learner identifies | Learner attempts | Learner
identifies objects objects like a objects like a to identify struggles to
like butterflies, rectangle or square | circle or oval and examples of identify
hearts, or flowers | and correctly describes how reflective examples of
that have explains how they | they have symmetry in reflective
reflective have reflective reflective objects but may symmetry in

symmetry and
explains how their
halves are mirror

symmetry along
their centerline.

symmetry when
divided in half.

confuse
symmetrical and
asymmetrical

objects and may
not recognize
any examples of

images of each shapes, such as reflective

other. mistaking a symmetry in
rectangle for their
having reflective environment.
symmetry.

Strand: Geometry

Topic: D6 2-D Reflective Symmetry

Competency Demonstrate the ability to recognize symmetry and create different types of

symmetrical shapes in relation to nature and the real-life applications.
Objective: Create symmetrical shapes.
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Checklist Yes No
1. Selected a shape to make symmetrical. *

2. Successfully drew the selected shape.

3. Identified the line where the shape can be folded in half.

4. Drew the mirror image of the shape on the other side of the line of
symmetry.

5. Folded the paper along the line of symmetry.

6. Attempted to create symmetrical shapes with different shapes.

Design appropriate assessment tools and record the student learning based on the template
in the annexure

Reflective Questions

i.  Where and how do you think you can use the idea of reflective symmetry in your
life?
ii.  Where do we find the line of symmetry on a folded paper?
iii.  Does a line of symmetry divide a shape into two equal parts? Why?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
e National School Curriculum, Mathematics for PP - XII
Manipulative and/or concrete objects
Online
o Utility and scope:
https://bit.ly/33nKhW4
o Symmetrical And Asymmetrical Shapes -
https://www.youtube.com/watch?v=1 3g9B5Hzz04
o Intro to Symmetry: All About Symmetry for Kids
https://youtu.be/YFzktINmnPU
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Sample worksheet for performance Task 1

Symmetey =]
Colour the obiocn ot nave symmetry.
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[250 minutes]

Introduction

Data is a collection of facts or opinions. Data may be collected for a purpose through a
planned design or may already be available. We use data to extract understanding and
meaning out of it.

The first forms of early data were in the form of tally or tick marks. These were collected in
order to keep track or record inventories such as food for ancient civilizations. Later the
abacus was invented to help with the calculations of such records. Then, other data related
to astrological studies and time-keeping resulted in scientific discoveries.

Utility and Scope

Collecting data can help:

O O O O O o

>

Measure a general state of affairs.

Predict future events under similar situations.

Store and analyse important information.

Confirm certain assumptions and to help make decisions.
Track and analyse in a credible way over time.

Measure progress and success (or lack of it).

Demonstrate the ability to collect data by designing simple questions and recording
responses to collect information in real life.

Design simple questions requiring ‘Yes' or ‘No’ responses (orally) to collect data.
Record responses (collecting data) appropriately.
Use tallies to organise and present the collected data.

Students revisit and collect data.
Present a simple question for students to respond with a ‘Yes’ or ‘N0’ answer.
Example: Do you like mango? Do you like mango?
o Demonstrate how to record responses.
o Letstudents describe the collected data.
Students can enhance their communication skills while i i i i; ’;’; |
using simple sentences, both in English and Dzongkha. 111 I
They can also learn the value of respect and good
manners.

Yes No
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e Demonstrate how to use tallies to organise the collected data.

Do you like mango?

Yes No

Iri Il
I I 11
I /1

v

Do you like mango?

Tallies
Yes No
H M
H(1 |

o Watch the video https://voutu.be/XI8gcG-iLOU to learn how to draw tallies.

o Let students describe the organised data.

o Discuss how using tallies organise data helps a viewer to interpret the collected data.

e Students practise collecting data in teams.
Take students for a field visit.

Example: Provide charts to each team.

Let them observe the colour of the flowers.
Count and record their findings.

Let them record on the chart.

O O O 0o O

Colour

Tallies

Number

Blue

Yellow

Red

Others

Watch this video: Reading tally charts to learn how to record using a tally chart.
Through such activities students get connected with nature and develop

appreciation for the things around them. They can also enhance team spirit and

communication skills.

e Students explore designing questions and collecting data.

o Design a simple question that requires a yes or no answetr.

o Collect data for the question
o Use tallies to organise data.
o Describe the organised data.

D.

Performance Task 1

Design a simple and appropriate question and collect data.

Performance Task 2

Use tallies to organise and present the collected data. Describe the presented data.

173



https://youtu.be/XI8gcG-iL0U
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Assessment Rubrics

effectively uses
tallies to organize
and present data,
demonstrating a
deep
understanding of
tally marks.
Presents data
accurately and
neatly, with clear
labeling. Uses
tallies to
represent data in
a variety of

tallies to
organize and
present data
with accuracy,
showing a good
understanding
of tally marks.
Presents data
clearly, with
appropriate
labeling. Uses
tallies to
represent data
in different

to organize and
present data
correctly most of
the time,
demonstrating a
basic
understanding of
tally marks.
Presents data with
some clarity, with
basic labeling. Uses
tallies to represent
data in familiar
contexts and

to use tallies to
organize and
present data but
with limited
success, sometimes
making errors in
tallying. Presents
data with some
difficulty, with
minimal labeling.
Attempts to use
tallies to represent
data but struggles
to communicate

Strand: Data and Probability
Topic: E1 - Collecting Data
Competency Demonstrate the ability to collect data by designing simple questions and
recording responses to collect information in real life.
Objective: Use tallies to organise and present the collected data.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner uses Learner uses tallies | Learner attempts Learner struggles

to use tallies to
organize and
present data
effectively, with
frequent errors in
tallying. Presents
data with
significant
difficulty, with
unclear labeling.
Struggles to use
tallies to
represent data
and is unable to

- Common base line.
- One-to-one correspondence.

contexts and contexts and communicates the | the results communicate the

effectively communicates results adequately. | effectively. results effectively.

communicates the results

the results. effectively.

Strand: Data and Probability

Topic: E1 - Collecting Data

Competency Demonstrate the ability to collect data by designing simple questions and
recording responses to collect information in real life.

Objective: Create concrete graphs with representative objects while paying attention to:

Checklist

Yes No

1. Canidentify different types of graphs (e.g., bar graph, pictograph).

w

graph.

2. Can gather appropriate objects to represent the data points in the
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Can label the horizontal and vertical axes of the graph correctly.

4. Can place the representative objects on the graph accurately according
to the data.
5. s able to count the number of objects for each category or data point.

6. Can add a title to the graph that describes what it represents.

Design appropriate assessment tools and record the students’ learning based on the
template in the annexure.

e Reflective Questions
I. Do you think your data will change if you ask this same question after next week?
ii.  How does tally make it easy for you to tell the number for each answer?

iii.  Why do we collect data?

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
Self-Instruction Material, Key Stage I, Class I, Volume-V
National School Curriculum, Mathematics for PP - XII
Manipulative and/or concrete objects
Online
o How to Do Tally Marks- https://youtu.be/XI8gcG-iLOU
o Reading and Adding Tally Marks - https://www.youtube.com/watch?v=qP6IADOtEF8
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[250 minutes]

Introduction

Graphs are powerful data displays since visual displays are easy to interpret very quickly. A
Concrete graph is made using the actual objects or people on a graphing mat. A picture
graph, or pictograph, is a graph used to display information that uses images or symbols to
represent data.

Utility and Scope

Graphs and charts condense large amounts of information into easy-to-understand formats
that clearly and effectively communicate important points. Graphs are powerful data
displays since visual displays are easy to interpret very quickly.

A.

Demonstrate the ability to create concrete graphs and interpret pictographs to present
and understand information in real life.

Create concrete graphs with representative objects while paying attention to:
o Common base line.

o One-to-one correspondence.

Examine pictograph and Interpret information presented by a pictograph.

Select a question that requires ‘Yes' or ‘N0’ answers and collect data.

Students explore concrete graphs.

Demonstrate how to construct a concrete graph on a graphing mat.

o Decide on an appropriate topic for the graph. Then write it and place it on top of the
graph.

o Write the two labels and place it at the bottom of the graph.

o Place the objects according to the data collected above the correct label.
Ensure the following:
» A common base line when starting to place the objects.
» If the objects are arranged in one -to -one correspondence.

o Describe the information presented by the concrete graph (the title, labels and the
data for each label).

o Discuss the result and interpret the graph.
Use one-to-one matching of the objects, in the two columns, to compare data and
state which of the labels/categories have ‘more’ or ‘fewer’ objects.
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e Students explore constructing concrete graphs with more than two categories of labels.
Example: Favourite fruits, Colours of flowers, favourite sport, etc.

Watch the video Concrete graph to learn how to construct a simple concrete graph using
actual objects.

e Students create concrete graphs using representative objects instead of actual objects.
Example: To create a concrete graph on favourite fruits, instead of actual fruits, students
could use pattern blocks, counters or picture cut-outs of fruits.

Watch the video https://www.youtube.com/watch?v=BnS1ZrURoOY to learn how to use
representative manipulative to create concrete graphs.

e Students explore interpretation of pictographs.

Explain that information of a concrete graph can also be presented using a pictograph.

(0]

D.

Teacher presents a pictograph using the same data that was used to construct the
concrete graphs.

That way, students relate concrete graphs to pictographs.

Ensure the following:

= Title and labels are placed appropriately.

» The scale of the graph is 1 unit =1 (i.e. 1 image= 1 count).

» The same image is used to represent data for all the labels/categories

= A common baseline to start drawing the images for all the labels.

» One-to-one correspondence of images, for all the labels.

Students discuss the information presented by the pictograph (the title, labels and
the data for each label).

Discuss the image used to represent the data.

Explain the need for one-to-one correspondence of the images.

It not only helps with neater presentation of the data but also helps in interpreting
the data.

Discuss the result and interpret the graph.

Use one-to-one matching of the images among the labels to compare data.

Answer questions related to the pictograph.

Watch the video Data Representation to learn how information is presented using
pictographs. (Trim the video till 2:44 min).

Discuss the similarities and differences between a concrete graph and a pictograph.

Performance Task 1

Create a concrete graph using representative objects (counters/ pattern blocks/ linking
cubes) for a given data.

Performance Task 2
Interpret a given pictograph and answer questions related to the pictograph.
Sample worksheet: https://www.liveworksheets.com/dj67379li
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Assessment Rubrics

the pictograph
and can explain
the data
represented.

with the symbols
used and can
make basic
interpretations of
the data.

with understanding
certain symbols but
can still make
reasonable
interpretations.

Strand: Data and Probability
Topic: E2 - Graphs: Creating Concrete Graphs. Interpreting Picture Graphs.
Competency Demonstrate the ability to create concrete graphs and interpret pictographs to
present and understand information in real life.
Objective: Examine pictograph and Interpret information presented by a pictograph.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Can examine Demonstrates Understands the Shows limited Has difficulty
pictographs good basics of understanding of understanding
thoroughly and | understanding of | pictographs and pictographs and pictographs and
interpret pictographs and can interpret struggles to struggles to
information can interpret information interpret interpret
accurately. information with | correctly most of information information
Understands the | some accuracy. the time. Requires | accurately. presented.
symbols used in | Shows familiarity | some guidance Requires frequent Requires

assistance in
understanding the
symbols and
making
interpretations of
the data.

significant support
and guidance to
grasp the concept
of pictographs and
their data
representation.

Design appropriate assessment tools and record the student learning based on the template

in the annexure.

I.  What do we need to create a concrete graph?

Reflective Questions

ii.  Which one is easier for you to understand and use? A concrete graph or a

pictograph? Why?

iii.  Have you seen graphs in and around our school? Where was it?
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Online

(0]

Making a Concrete Graph -
https://www.youtube.com/watch?v=rg |[rM4BQD4

Kindergarten Math 12.4, Make a Concrete Graph -
https://www.youtube.com/watch?v=BnS1ZrURoQY

Data Representation - Pictograph -
https.//www.youtube.com/watch?v=RQsHOe0z57s

Pictograph Practice -
https://www.liveworksheets.com/dj67379li
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[150 minutes]

Introduction

Probability is the study of the chances of something happening. It is about predicting an
event occurring in the future. Generally, we base most of our predictions on the pattern of
what has already happened within the available data. Probability has its origin in the study
of gambling and insurance in the 17th century.

Source: https://www.britannica.com/science/probability

Utility and Scope

Probability provides information about the likelihood that something will happen.
Meteorologists use weather patterns to predict the probability of rain.
Source: https://www.iwh.on.ca/what-researchers-mean-by/probability

A.

Use probability language to describe the occurrence of simple future events
appropriately and apply the concept of probability to make appropriate decisions.

Predict the occurrence of simple future events.

Describe occurrence of future events using the terms ‘impossible’, ‘possible’, or ‘certain’.
Identify and describe different situations where we can use probability language.

Make appropriate decisions according to predictions of future events.

Students predict occurrences of simple future events by asking various questions.
Examples:

o Do you think you will sleep tonight?

o Do you think the sun will not go behind the mountain today?

Introduce use of probability language (impossible, certain, possible)

o Explain what probability means.

o Discuss the occurrence of simple and relatable future events.

o Use appropriate probability language to describe the occurrence of the future events.
o Watch this video https://www.youtube.com/watch?v=7XuNVVID98g to learn how to

use probability language to describe future events.

Students explore different situations/future events to use probability language.

o Describe the probability of future events using the terms ‘Certain’, ‘Possible’ and
‘Impossible’.

o Explain the choice of the word for describing the probability of the event.
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o Watch this video https://youtu.be/cjaE5RU FC8 on predicting future events using
probability languages (teacher explains possible, impossible and certain situations)

o Discuss their decision towards a future event after learning the probability of that
future event.

D.

Performance Task 1
Choose the correct word to describe the probability of stated future events, appropriately.

Example:

Read the following sentences. Describe the chances of each event happening, using the
words Certainly, Possible and Impossible, correctly.
1. You will go to the shop later in the evening.

2. You will eat metal for dinner tonight.

3. If today is Thursday, the next day will be Friday.

Performance Task 2

Describe three future events using the three different probability words.

Assessment Rubrics

demonstrates an
exceptional
understanding of
future events and
confidently uses
terms like
'impossible’,
'possible’, and
‘certain’
accurately.

Provides detailed

strong
understanding of
future events and
consistently uses
terms like
'impossible’,
'possible’, and

'certain' correctly.

Provides clear
explanations and
examples,

demonstrates a
basic
understanding of
future events and
mostly uses terms
like 'impossible’,
'possible’, and
'certain' correctly.
Provides simple
explanations and
examples,

some
understanding of
future events but
struggles with
using terms like
'impossible’,
'possible’, and
'certain’
accurately.
Provides limited
explanations and

Strand: Data and Probability
Topic: E3 - Probability of Everyday Events
Competency: Use probability language to describe the occurrence of simple future events
appropriately and apply the concept of probability to make appropriate decisions.
Objective: Describe occurrence of future events using the terms ‘impossible’, ‘possible’, or
‘certain’.
Level of Achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner shows a Learner Learner shows Learner struggles

to understand
future events and
frequently
misuses terms like
'impossible’,
'possible’, and
'certain’. Provides
unclear
explanations and
examples,
showing a limited
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explanations and demonstrating a showing a examples, grasp of
examples, showing | solid grasp of reasonable grasp indicating a need probability
a deep grasp of probability of probability for further concepts.
probability concepts. concepts. practice with
concepts. probability

concepts.

Design appropriate assessment tools and record the students’ learning based on the
template in the annexure.

e Reflective Questions
i. Do you think you will sleep tonight? Why?
ii.  Tell us an event that will certainly happen.
iii.  Tell us an event that will not happen at all.
iv.  Tell us an event that will happen sometimes.

e Understanding Mathematics, Student Activity Book for class |
e Understanding Mathematics, Teacher’s Guide for class |
Self-Instructional Materials, Key Stage |, Class |, Volume-IV
National School Curriculum, Mathematics for PP - XII
Manipulative and/or concrete objects
Online
o Probability! | Mini Math Movies | Scratch Garden:
https.//www.youtube.com/watch?v=7XuNVVID98g
o Mathematics Key Stage 1: Probability Language:
https://youtu.be/cjaE5RU_FC8
o Introduction:
https://www.britannica.com/science/probability
o Utility and scope: https://www.iwh.on.ca/what-researchers-mean-by/probability
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[30 minutes]

Introduction

In mathematics, the natural numbers are those numbers used for counting and ordering. In
common mathematical terminology, words colloquially used for counting are ‘Cardinal
Numbers’ and words used for ordering are “Ordinal Numbers”.

An interesting and helpful method of continuing larger numbers can be by skip counting. In
maths, skip counting can be defined as the method of counting forward by numbers other
than 1. To skip count, we keep adding the same number to the previous number each time.
Source: https://en.wikipedia.org/wiki/Natural number

Utility and Scope

Skip counting is a helpful skill in counting greater numbers of items. Counting by 2s, 5s, 10s,

25s, 50s and 100s makes it easier to count numbers quickly. It enables students to
enhance number sense and to see patterns in numbers. This skill will also be useful when
students learn multiplication.

Practising skip counting using the number line provides the students with visual support that
they are likely to need at this stage.

A.

e Count numbers from 100 to 999 in various ways and apply the skill to count large
quantities effectively.

e Count numbers till 999 by counting in various ways.
e Count numbers till 999 backward in various ways.

e Students recall counting on numbers till 100 by 2s, 5s and 10s.
o Play the ‘Run up the Mountain’ to practise skip counting.
o Try counting numbers backwards.
o Discuss some questions related to skip counting.
Examples:
= If you are counting by 2s, continue after 36, 38, ...
= Ifyou are counting by 10s, what will be the next number? 20, 30, ...
= If you say the number 50, what could you have been counting by?
e Students explore counting on and backwards numbers from 100 till 999.
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o Use number lines and representatives to count by 2s, 5s and 10s.

o Use number lines, base-ten blocks, representative pictures and dummy currency
notes to count by 25s, 50s and 100s.

o Count on from different starting points.

o Say the numbers aloud while counting.

o Try fun skip counting online activities https://mathsisfun.com/numbers/skip-

counting.html
o Discuss the difference of using smaller and greater numbers to skip count large

numbers.

D.

Performance Task 1

Count numbers on from a given starting point by 10s, 50s and 100s number lines and dummy

currency notes.

Performance Task 2

Skip count numbers backward from a given number (till 999), using a number of their choice.

Assessment Rubrics

Strand(s): Number and operations
Topic(s): [I-A1 Counting Beyond 100: Counting on and backward
Competency Count numbers from 100 till 999 in various ways and apply the skill to count large

guantities effectively.
Objectives: 1. Count numbers till 999 by counting in various ways.

2. Count numbers till 999 backward in various ways.
Assessment: e Count numbers on from a given starting point by 10s, 50s and 100s number

lines and dummy currency notes.
e  Skip count numbers backward from a given number (till 999), using a number
of their choice.
Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner Learner meets the | Learner Learner has not
consistently and | demonstrates basic demonstrates yet achieved
accurately counts | proficiency in requirements by limited ability in proficiency in
numbers from counting numbers counting numbers | counting numbers | counting
100 till 999 using | from 100 till 999, from 100 till 999 from 100 till 999, numbers from
multiple utilizing various using standard requiring 100 till 999.
methods. methods with few methods. significant support

errors. and prompting.
Learner Learner counts on Learner partially Learner attempts Learner unable
accurately counts | by 10s, 50s, and counts on by 10s, | to count on by to count on by
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on by 10s, 50s,
and 100s using
both number
lines and dummy
currency notes.

100s using number
lines and dummy
currency notes with
minor errors.

50s, and 100s
using number
lines and dummy
currency notes.

10s, 50s, and 100s
using number
lines and dummy
currency notes,
with significant
errors.

10s, 50s, and
100s using
number lines
and dummy
currency notes
effectively.

Learner
demonstrates a
thorough
understanding of
skip counting
backward up to
999.

Learner
demonstrates a
good understanding
of skip counting
backward up to 999,
with occasional
mistakes.

Learner
demonstrates a
basic
understanding of
skip counting
backward up to
999, with frequent
errors.

Learner struggles
to skip count
backward up to
999, with frequent
mistakes

Unable to skip
count backward
up to 999
accurately.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

e Reflective Questions

i If a number is more than 37, what other numbers must it be more than?

ii.  What number would you choose to count by, if you needed to count backward from

4507

Template to Record Student Achievement

Strand(s): Number and

Topic(s): II-A1 Counting Beyond 100:

operations Counting on and Backward
Competency:
e Count numbers from 100 till 999 in various ways and apply the skill to count large quantities
effectively.
Name of the Level of achievement
student

Beginning

Approaching

Meeting

Advancing

Exceeding
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e Understanding Mathematics, Teacher's Guide for class I
e Self-Instructional Material, Key Stage |, Class II, Volume - IlI
e National School Curriculum, Mathematics for PP - XIl
e Base-Ten Blocks
e Dummy Currency notes.
e Online
o Skip Counting- https://mathsisfun.com/numbers/skip-counting.html

o Source: https://en.wikipedia.org/wiki/Natural number

F.

Game: Run Up the Mountain
e |nstruction:
o Students stand in a circle.

Start running in a circle singing ‘Run up the mountain, run, run, run’.
o The teacher calls a number and students quickly form smaller groups of that

number.
o Discuss skip counting based on the groups formed.
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[300 minutes]

Introduction

Although the dates are written as cardinal numbers it is read as ordinal numbers in English.
Ordinal numbers tell us the positions of an item in an arrangement. Since the counting
process requires labelling of things with numbering when objects or things are placed in an
order, ordinal numbers tell their exact position, or they help to put things in order in a
collection.

The word “ordinal” comes from the Latin ‘ordo,’ meaning “row or series,” which also gave us
the word “order.” Ordinals can be used as nouns, pronouns or adjectives, and can be written
either as words (“third”) or as numerals with suffixes approximating the sound of the word
(1st, 2nd, 3rd, 4th, etc.).

Source: video on cardinal number

Utility and Scope

A calendar provides a natural context for students to see and use the numbers from 1 to 31.

They have an opportunity to read and represent numerals and to see the order of the first
31 numbers. The calendar is also a natural place for using ordinal numbers like first (1st),
second (2nd), third (3rd), and so on, up to thirty first (31st).

Relating ordinal numbers to the calendar will help students to interpret the information
provided by the calendar. This can then help students to plan their schedules and value time
in real life. Reading dates appropriately as ordinal numbers helps students improve their
communication skill in English.

A.

e Interpret information delivered by calendar and read dates as ordinal numbers,
appropriately.

e Read and write ordinal numbers from 1st till 31st.
e Use ordinal numbers to read dates in the calendar.
e Interpret the days from the calendar.

e Recall reading and writing ordinal numbers till 20th.
e Students read and write ordinal numbers till 31st, using dates on a calendar.
o Demonstrate on how to read ordinal numbers till 31st.
o Demonstrate how to write ordinal numbers till 31st.
o Demonstrate and explain how dates are read as ordinal numbers in English.
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o Practice reading dates as ordinal numbers forward as well as backward.
o Discuss ordinal numbers in relation to months and weeks.

Examples:

How many months are there in a year?

What month is it now?
Which dates fall in the first week of the next month?

e Students discuss the important dates.
o Discuss the important dates marked on the calendar.

o Discuss the dates that are important in their lives.
Example: dates for local festivals, birthdays, etc.

D.

Performance Task 1
Identify missing ordinal numbers in a given sequence (till 31st).

Performance Task 2
Read dates correctly to answer questions related to the calendar.

Example:

When is the Fifth King's birth Anniversary?
When did we start school this year?

Assessment Rubrics

Strand(s): Number and operations
Topic(s): [I-A2 Relating Ordinal Numbers to Calendar
Competency Interpret information delivered by calendar and read dates as ordinal

numbers, appropriately.
Objectives: 1. Read and write ordinal numbers from 1st till 31st.

2. Use ordinal numbers to read dates in the calendar.

3. Interpret the days from the calendar.
Assessment: e Identify missing ordinal numbers in a given sequence (till 31st).

e Read dates correctly to answer questions related to the calendar.

Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Learner reads Learner reads Learner reads Learner has Learner shows
and writes and writes and writes trouble reading limited ability to
ordinal numbers | ordinal numbers | ordinal numbers | and writing read and write
from 1 to 31 with | from 1 to 31 with | from 1 to 31 with | ordinal numbers | ordinal numbers
accurately and accurately. minor errors. from 1 to 31 with | from 1 to 31 with
consistently. consistent errors. | frequent errors.
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Learner reads
dates on the
calendar
accurately and
consistently
using ordinal
numbers.

Learner reads
dates on the
calendar
generally and
accurately using
ordinal numbers.

Learner makes
appropriate use
of ordinal
numbers to read
dates on the
calendar.

Learner has
trouble
accurately
reading dates on
the calendar
using ordinal
numbers.

Learner is unable
to use ordinal
numbers to read
dates on the
calendarin an
efficient manner.

Learner exhibits
a thorough
understanding of
the days
presented on the
calendar,
including
spotting trends
and making
predictions.

Learner exhibits
a solid
understanding of
the days listed on
the calendar,
however
occasionally may
need help
understanding
particular parts.

Learner exhibits
a basic
comprehension
of the days
shown on the
calendar, but
may occasionally
require
prompting or
clarification.

Learner shows
difficulties
interpreting the
days shown on
the calendar and
necessitates
substantial help
and direction.

Learner needs a
lot of help and
guidance and
demonstrates
just a limited
comprehension
of the days that
are listed on the
calendar.

(Design appropriate assessment tools and record the students’ learning based on the

template in the annexure.)

Reflective Questions

I.  What difference do you see in the way the dates are read and are written on a

calendar?

ii.  Why do you think we need to learn to understand a calendar?

e Understanding Mathematics, Student Activity Book for class Il

e Understanding Mathematics, Teacher's Guide for class Il

e National School Curriculum, Mathematics for PP - XII

e Online

o Introduction to Ordinal Numbers -
http://www.word-detective.com/2014/07 /first-second-third/
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[250 minutes]

Introduction

Estimation is a part of our everyday experience. It is an important aspect of quantitative
thinking and critical life skills in a world in which we often need to make decisions based on
inexact or undefined information. When we estimate, we find an answer that is close to, but
not exactly, the accurate answer for a problem. Students at every grade level, from
kindergarten to high school, should learn estimation skills.

Source: https://en.wikipedia.org/wiki/Estimation

Utility and Scope

Estimating skill is useful to figure out quantities at a glance. It is useful when one is shopping

in a grocery store or sharing money or objects, etc. Estimation also helps students determine
the reasonableness of answers to mathematical calculations.

Learning how to estimate is important, not only because estimating is something we need
to do all the time, but also because proficiency at estimation is substantially correlated with
many aspects of numerical understanding. Estimation can be used to develop a sense of
numbers.

Early on development of Estimation Skills

A.

e Justify the estimate of counts till 100 and apply it to describe quantities in simple real
life situations.

e Estimate counts till 100 by applying estimation strategies such as chunking and using
referents.
e Apply estimation to solve real life problems.

e Students revisit estimating counts till 20 using various strategies.
Explain that estimating is not guessing, rather a rough calculation that gives us a value
that is close to the actual value.
e Students explore estimating counts up to 100 using referents.
Referents are smaller, easily countable numbers such as 5, 10, 20, etc.
e Students explore estimating counts up to 100 by chunking.
Chunking refers to breaking the quantities into smaller groups.
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o Estimate quantities of concrete objects/manipulatives in sets.
o Estimate quantities of items in sets in pictures.
o Explore estimation of large quantities (up to 100 items) in the real environment.

Example: Number of leaves on a plant. Number of cars at the parking. Number of

students in the school, etc.

e Students discuss the real life applications of estimation
o Discuss real life situations where estimation had been/could be used.

o Discuss how use of estimation is helpful.

Example: If we want to stack lots of books in a store, estimating the count of books
can help choose the space to place the books.
Such discussions help students express connection to life science and enhance their
decision making skills.

e Students explore their own strategies for estimating counts.

D.

Performance Task 1

Estimate numbers of items in a few given sets (not more than 100 items) and explain the
strategy they used.

Performance Task 2

Solve a given real life problem using estimation.
Example: How many biscuits could there be in a packet? How many packets would one

need to have about 100 biscuits?

Assessment Rubrics

Strand(s): Number and operations
Topic(s): [I-A3 Estimating Numbers till 100
Competency Justify the estimate of counts till 100 and apply it to describe quantities in simple
real-life situations.
Objectives: 1. Estimate counts till 100 by applying estimation strategies such as chunking
and using referents.
2. Apply estimation to solve real life problems.
Assessment: e Estimate numbers of items in a few given sets (not more than 100 items) and
explain the strategy they used.
e Solve a given real life problem using estimation.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner Learner estimates | Learner attempts Learner struggles
accurately demonstrates numbers in sets to estimate to estimate
estimates consistent and up to 100 items numbers in sets numbers in sets
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numbers in sets
exceeding 100
items and
articulates a clear

accurate
estimation of
numbers in sets up
to 100 items with a

and provides a
reasonable
explanation of
their estimation

up to 100 items
but lacks a clear or
coherent
explanation of

up to 100 items
and provides
little to no
explanation of

and effective logical explanation | strategy. their strategy. their approach
strategy. of their approach.

Learner Learner Learner Learner attempts Learner struggles
accurately solves | successfully applies | demonstrates to apply to apply

a real-life estimation skills to | basic estimation to a estimation skills
problem using solve a real-life understanding of | real-life problem to solve a real-
estimation problem with using estimation but lacks life problem and
techniques with adequate to solve a real-life | coherence or provides minimal
thorough explanation and problem with accuracy in their or no explanation

explanation and
justification.

justification.

some explanation
provided.

solution.

of their solution.

(Design appropriate assessment tools and record the student learning based on the
template in the annexure.)

Reflective Questions

I. Ifthere are 5 people in this group, how many people do you think are there in the

class?

e Understanding Mathematics, Teacher's Guide for class Il

e National School Curriculum, Mathematics for PP - XII

e Concrete objects/Manipulatives.

e Pictures of sets containing items not more than 100.

e Introduction:

https://en.wikipedia.org/wiki/Estimation

e Sense of numbers.

Article on developing number sense
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[550 minutes]

Introduction

An important part of having a good number sense foundation is knowing that numbers can
be represented in a variety of ways. As students learn to see numbers in different ways, it
helps them to expand their understanding of the number and what it means.

The system of numbers we use is called the base-ten number system. It is a place-value
number system in which 10 digits, 0 through 9, are used to represent a number. The position
of a digit in a number determines its value. It is called place value. The value of each place is
10 times the value of the place to its right.

Source: video on place value

Utility and Scope

Counting numbers is very important to know so that we can understand that numbers have

an order and also be able to count numbers easily. ... In our real life we can relate numbers
to quantities.

Understanding the place value of digits in numbers helps in writing numbers in their
expanded form. A place value chart can help us in finding and comparing the place value of
the digits in numbers through millions.

Source: counting numbers

A.

e Read and represent 3-digit numbers concretely, pictorially and symbolically.
e Explain how place value increases in relation to the value of the place to its right.

e Model and interpret 3-digit numbers concretely (using base ten blocks), pictorially
(using place value charts) and symbolically.

e Infer that each place value increases ten times the value of the place to its right

e Explain what happens to the number when the model is changed, adding or subtracting
10s and 100s concretely & symbolically.

e Conduct a brief revision of representing 2-digit numbers using base-ten blocks and
place value charts.
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e Introduce Hundreds block (flats) and relate it to Tens block (rods) and Ones block (units)
to help students understand renaming numbers in different ways later.
(An alternative to base ten blocks could be a bundle of sticks).

111111111

Ten block (rod)

g O

one blocks (cubes)

Hundred block (flat)

o Introduce hundreds place, in a place value chart
o Discuss how the value increases 10 times as a digit moves towards the left.
o Discuss how a digit could be the same but its value depends on where it is in the
number. (E.g. in 222 the three 2s have different values as per their placement).
e Students explore representing 3-digit numbers in various ways.
o Model using base ten blocks (concretely and pictorially).
o Express using a place value chart.
o Model using dummy currency notes.
o Write the number using symbols (numerals).
o Discuss questions related to each of their representations.
o Example: How are the models for 203 and 303 similar? How are they different?
e Students practise reading 3-digit numbers represented with base-ten blocks and place
value charts, and written symbolically.
o Discuss the value of digits in relation to how different currency notes denote
different values.
o Discuss relatable real life situations where 3-digit numbers are mostly used.
o Example: Price of clothes or toys.
Number of students in a school.

D.

Performance Task 1
Represent 3-digit numbers using base-ten blocks (concretely and pictorially) and place
value chart

Performance Task 2
Explain the value of each digit for 3-digit numbers represented on a place value chart.
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Performance Task 3
Read and write 3-digit numbers represented by base-ten blocks and on place value charts.

Assessment Rubrics

Strand(s): Number and operations
Topic(s): [I-A4 Represent 3-Digit Whole Numbers: Using Base-Ten Blocks.
[I-B5 Place Value Patterns
Competency Read and represent 3-digit numbers concretely, pictorially and symbolically.
Explain how place value increases in relation to the value of the place to its right.
Objectives: 1. Model and interpret 3-digit numbers concretely (using base ten blocks),
pictorially (using place value charts) and symbolically.
2. Infer that each place value increases ten times the value of the place to its
right
3. Explain what happens to the number when the model is changed, adding or
subtracting 10s and 100s concretely & symbolically.
Assessment: e Represent 3-digit numbers using base-ten blocks (concretely and pictorially)
and place value chart.
e Explain the value of each digit for 3-digit numbers represented on a place
value chart.
e Read and write 3-digit numbers represented by base-ten blocks and on
place value charts.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner accurately | Learner effectively | Learner Learner struggles Learner is unable
represents 3-digit | represents most demonstrates to represent 3-digit | to represent 3-
numbers using 3-digit numbers understanding of | numbers using digit numbers
both base-ten using base-ten representing 3- base-ten blocks using base-ten
blocks and place blocks and place digit numbers and place value blocks and place
value chart with value chart with a | using base-ten chart, with value chart
clear good blocks and place | significant effectively,
understanding of | understanding of | value chart, but inaccuracies and lacking basic
their relation. their relation. with some misunderstandings. | understanding
inaccuracies or
gaps.

Learner provides
thorough and
accurate
explanations for
the value of each
digit in 3-digit
numbers on a
place value chart,
demonstrating a

Learner provides Learner provides | Learner struggles
clear explanations | explanations for | to provide accurate

for the value of the value of each | explanations for
each digit in most | digit in 3-digit the value of each
3-digit numbers numbers on a digit in 3-digit

on a place value place value chart, | numbers on a place
chart, showing a but with some value chart,

solid inconsistencies demonstrating
understanding. or inaccuracies. limited

understanding.

Learner is unable
to provide
accurate
explanations for
the value of each
digit in 3-digit
numbers on a
place value chart,
lacking basic
understanding.
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deep
understanding.

Learner accurately
reads and writes
3-digit numbers
using base-ten
blocks and place
value charts with
exceptional
precision.

Learner reads and
writes 3-digit
numbers using
base-ten blocks
and place value
charts with minor
errors.

Learner reads
and writes 3-digit
numbers using
base-ten blocks
and place value
charts with
occasional errors.

Learner
demonstrates
difficulty in
accurately reading
and writing 3-digit
numbers using
base-ten blocks
and place value
charts.

Learner struggles
to read and write
3-digit numbers
using base-ten
blocks and place
value charts.

(Design appropriate assessment tools and record the students’ learning based on the
template in the annexure.)

e Reflective Questions

i.  How many rods did you use to show 100? Why?

iil.  How are the models for the numbers and alike? How are they different?

e Understanding Mathematics, Student Activity Book for class II
e Understanding Mathematics, Teacher's Guide for class Il

e Self-Instructional Material, Key Stage |, Class II, Volume - |

e National School Curriculum, Mathematics for PP - XII

e Online

o Introduction on Numbers - video on ways to represent numbers

o Utility and scope, Counting Numbers -

counting numbers upto 10
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[300 minutes]

Introduction

In maths, to compare means to examine the differences between numbers, quantities or
values to decide if it is greater than, smaller than or equal to another quantity. By comparing,
we can also define or find by how much a number is greater or smaller.

Source: https://bit.ly/3zIbTk]

Utility and Scope

Number lines and place value charts are useful models for representing and comparing
numbers. It is easy for students to learn the “rule” that a number to the right on a number
line is greater and a place value chart helps them see why it is greater.

The skill of comparing numbers is often applied in everyday situations. Example, when
someone has made a choice based on quantities or price, describe quantity or value in

comparison to another, interpret order of numbers, etc.

A.

Explain and use different methods to compare 3-digit whole numbers to express the
value of numbers in comparison to other numbers.

Compare 3-digit whole numbers and explain the method used for comparing the
numbers.
State comparison of numbers orally and symbolically.

Conduct a brief revision of comparing 2-digit numbers using a place value chart and
representing 3-digit numbers on a place value chart.
Students explore comparison of 3-digit whole numbers.
o Compare 3-digit whole numbers using the number line.
o Relate placement of 3-digit numbers on the number line to placement of 2-digit
numbers learnt in class I.
o Compare 3-digit whole numbers using a place value chart.
o Describe comparison of numbers using appropriate phrases such as ‘greater
than'/'less than'.
o Express comparison of numbers using appropriate symbols (>, <, =).
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o Watch the video https://www.youtube.com/watch?v=hLsnpcP8hu0 to learn how to

compare large numbers using appropriate phrases and symbols.
e Students explore ordering 3-digit numbers.
o Order 3-digit numbers from least to greatest and vice versa.
o Explain the strategy used.
e Discuss real life situations where comparison of numbers is used.
Example: We compare prices while shopping.

D.

Performance Task 1
Using any method to compare pairs of 3-digit numbers and record the comparison using
symbols (>, <, =).

Performance Task 2
Explain the method they used for comparing the 3-digit numbers

Assessment Rubrics

Strand(s): Number and operations
Topic(s): 1I-A5 Comparing 3-Digit Whole Numbers
Competency Explain and use different methods to compare 3-digit whole numbers to

express the value of numbers in comparison to other numbers.

Objectives: 1. Compare3-digit whole numbers and explain the method used for
comparing the numbers.

2. State comparison of numbers orally and symbolically.

Assessments: e Using any method to compare pairs of 3-digit numbers and record the
comparison using symbols (>, <, =)

e Explain the method they used for comparing the 3-digit numbers

Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner clearly Learner explains | Learner describes a | Learner providesa | Learner
explains a a method for method for basic explanation unable to
systematic method | comparing comparing of a method for explain a

for comparing numbers with numbers, but with | comparing method for
numbers, minor gaps in some inaccuracies | numbers, but lacks | comparing
demonstrating a understanding or | or limited detail. coherence or numbers.
deep understanding | clarity. understanding.

of place value and

comparison

principles.

Learner consistently | Learner mostly Learner uses Learner attempts Learner

uses correct uses correct correct comparison | to use comparison | unable to use
comparison symbols | comparison symbols (>, <, =), symbols (>, <, =) comparison
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(> <,=)and
accurately
compares numbers.

symbols (>, <, =)
and accurately
compares
numbers, with

occasional errors.

but with frequent
errors in comparing
numbers.

but often uses
them incorrectly or
inconsistently.

symbols (>, <,
=) correctly to
compare
numbers.

Learner
demonstrates a
deep understanding
of comparing
3-digit numbers
and can apply the
concept flexibly in
various contexts

Learner shows a
solid
understanding of
comparing
3-digit numbers
but may struggle
with more
complex
scenarios.

Learner
demonstrates a
basic
understanding of
comparing

3-digit numbers
but may need
support with more
challenging tasks.

Learner shows
some
understanding of
comparing

3-digit numbers
but struggles with
basic concepts or
application.

Learner lacks
understanding
of comparing
3-digit
numbers and
requires
significant
support.

(Design appropriate assessment tools and record the student learning based on the
template in the annexure.)

Reflective Questions
i How do we know that 370 is more than 270?

ii.  Are 24 tens greater or less than 140? How do you know?

e Online

o Introduction:

https://bit.ly/3zIbTk]

Understanding Mathematics, Textbook for class Il
Understanding Mathematics, Teacher's Guide for class Il
National School Curriculum, Mathematics for PP - XII

o Comparing Large Numbers - https://www.youtube.com/watch?v=hLsnpcP8hu0
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[250 minutes]

Introduction

Money is an object that has a value placed on it, which allows for the trade of goods and
services such as metal coins and papers. Children often see adults using money, exchanging
currency notes when they buy things. As children grow and start to make choices, they learn
that people, things, and money have value.
The Mesopotamian shekel - the first known form of currency - emerged nearly 5,000 years
ago. In Bhutan, fine machine struck silver and copper coins were introduced in 1928, during
the reign of the second King, Druk Gyalpo Jigme Wangchuck. The first series of banknotes
issued by the Ministry of Finance and the Bank of Bhutan were all of the same size, which
made it difficult to differentiate between the denominations. Then a new series was issued
in 2006 with different size, colour and design. The currently used Ngultrum banknotes were
issued to the publicin 2013.
Source: https://intuit.me/3o0uUZSf

https://www.rma.org.bt/history.jsp

Utility and Scope

The concepts and value of money forms the foundation for understanding the importance

of spending, sharing, and saving. How to handle money and begin to make financial
decisions are important life skills that can be taught as soon as children can count.
Recognizing the value of each currency note helps children perform trading activities
independently and effectively. It also helps children understand the difference between a
“want” and a “need.”

Source: article to gain concept of money

A.

e Calculate change by investigating relations among currency notes (till Nu. 500) in our
everyday life.

e Examine and explain the relationship among currency notes (till Nu 500).
e Calculate change by carrying out trading activities.

e Discuss students’ prior knowledge about money.
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o Show the dummy Ngultrum notes and let students share where they see those
mostly.
o Discuss their awareness of the value of the notes.
o Discuss their experiences of using the Ngultrum notes.
o Example: Using the notes while shopping and collecting change.
e Students explore the relation among various Bhutanese currency notes.
o lIdentify the value of each of the notes. (Ngultrums 5, 10, 20, 50, 100 and 500).
o Examine the relation among the notes by exchanging the notes of greater value with
the notes of smaller value.
o Explain the relationship in simple language.
Example: Five Ngultrum 100 notes make Ngultrum 500.
Ten Ngultrum 50 notes make Ngultrum 500, etc.
e Students participate in fun trading activity to examine relations among the currency
notes and calculate change.
Note: Change here means the money you get back when you hand out more money
than the cost of something that you buy.
This activity allows students to apply addition and subtraction skills for calculating total
amounts and changes to be returned.

D.

Performance Task 1
Explain the relation of each currency note to other currency notes of smaller value.

Performance Task 2
Calculate change correctly using appropriate currency while carrying out a trading activity.

Assessment Rubrics

Strand(s): Number and Operations
Topic(s): [I-A6 Money
Competency Calculate change by investigating relations among currency notes (till Nu. 500) in

our everyday life.

Objectives: 1. Examine and explain the relationship among currency notes (till Nu 500).
2. Calculate change by carrying out trading activities.

Assessment: e Explain the relation of each currency note to other currency notes of smaller
value (till Nu 500).

e Calculate change correctly using appropriate currency while carrying out a
trading activity (till Nu 500).

Level of achievement

Exceeding (5) ‘ Advancing (4) ‘ Meeting (3) ‘ Approaching (2) ‘ Beginning (1)
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Learner
demonstrates a
deep
understanding of
the relation
between currency
notes of various

Learner shows a
solid
understanding of
the relation
between currency
notes of various
denominations up

Learner
demonstrates a
satisfactory
understanding of
the relation
between currency
notes of various

Learner exhibits a
partial
understanding of
the relation
between currency
notes of various
denominations up

Learner exhibits a
partial
understanding of
the relation
between currency
notes of various
denominations up

denominations up | to Nu 500. denominations up | to Nu 500. to Nu 500.
to Nu 500. to Nu 500

currency.
Learner Learner mostly Learner calculates | Learner struggles | Learner struggles
accurately calculates change | change with minor | with calculating with calculating
calculates change | correctlyina errorsin a trading | change accurately | change accurately
in a trading trading activity activity involving in a trading in a trading

activity involving
amounts up to Nu
500 using
appropriate
currency.

involving
amounts up to Nu
500 using
appropriate
currency.

amounts up to Nu
500 using
appropriate

activity involving
amounts up to Nu
500 using
appropriate
currency.

activity involving
amounts up to Nu
500 using
appropriate
currency.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

e Reflective Questions

i. If you bought a pencil worth Nu 5 from a shop but you gave Nu 20 note to the

shopkeeper, how much money will you get back as the change? Which notes could

you receive as a change?

ii.  Why do we work?

iii.  How much money would there be in a bundle of Nu 5, Nu 10, etc...?

e Understanding Mathematics, Teacher's Guide for class Il

e National School Curriculum, Mathematics for PP - XII

e Dummy Ngultrum Notes
e Common objects for trading activity.

e Online;

o History of Money - https://intuit.me/3ouUZSf

o Brief History of Currency of Bhutan -

https://www.rma.org.bt/history.isp

o Let's Learn About Money! - an article on money
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[150 minutes]

Introduction

Around 500 CE we know the Hindu culture was using fractions very much like we do today.
The number system they used developed into the one we use today, including a zero. Like
the Chinese, the numerator was placed over the denominator and there was no line to
separate them.

Fractions represent a part of a whole or a set. If a shape is divided into equal parts, each part
is called a fraction. The name of the fraction depends upon the number of equal parts a
whole is divided into. If a shape is divided into 2 equal parts, each part is one half; if it is
divided into 3 equal parts, each part is one third; if it is divided into 4 equal parts, each part
is one fourth, and so on.

Utility and Scope

Learning to model fractions helps students understand the concept of fractions and also to
interpret fractional representations in the real world and their usage in real life.

A.

e Interpret and model simple fractions in various ways and relate to real life
representations of fractions.

e Identify and read fractions (Halves, Thirds and Fourths) correctly.

e Model fractions, (Halves, Thirds and Fourths), concretely, pictorially, and symbolically, as
part of a whole and part of a set.

e Explore and discuss representations of fractions in real life.

e Students apply the concept of halves and explore the concept of fractions.
o fraction as part of a whole
o fraction as part of a set
o parts must be of equal size
e Students explore representation of simple fractions and identify the fractions Halves,
Thirds and Fourths/Quarters.
o Examine and discuss concrete representations of fractions (with pattern blocks or
other objects).
o Examine and discuss pictorial representation of fractions (partly shaded grids).
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o Read the fractions correctly.
e Students practise representing simple fractions as equal parts of a whole / set.
o Model fractions concretely.

o O O O O O

Represent fractions pictorially.
Write fractions in words.
Write fractions symbolically.

|dentify the numerator and denominator of fractions.

Explain what the numerator and denominator mean for each fraction they represent.
Watch the video https://www.youtube.com/watch?v=MESbyiKFs1c to learn about

halves, thirds and fourths.
e Students identify and discuss representations of fractions in their daily lives or their
immediate environment.

D.

Performance Task 1

|dentify, read and write fractions shown by concrete and pictorial representations

Performance Task 2

Model the fractions Halves, Thirds and Fourths, using pattern blocks and pictures of grids.

Assessment Rubrics

Strand(s): Number and Operations
Topic(s): [I-A7 Simple Fractions: Modelling Numerators and Denominators
Competency Interpret and model simple fractions in various ways and relate to real life
representations of fractions.
Objectives: 1. Identify and read fractions (Halves, Thirds and Fourths) correctly.
2. Model fractions, (Halves, Thirds and Fourths), concretely, pictorially, and
symbolically, as part of a whole and part of a set.
3. Explore and discuss representations of fractions in real life.
Assessment: e Identify, read and write fractions shown by concrete and pictorial
representations.
e Model the fractions Halves, Thirds and Fourths, using pattern blocks and
pictures of grids.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)

Learner accurately
identifies, reads,
and writes
fractions

Learner mostly Learner identifies,

identifies, reads, reads, and writes
and writes fractions with
fractions shown moderate

by concrete and accuracy when

Learner struggles
to consistently
identify, read, and
write fractions
shown by

Learner unable to
identify, read, and
write fractions
correctly when
shown concrete
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demonstrated by
concrete and
pictorial
representations.

pictorial
representations.

shown concrete
and pictorial
representations.

concrete and
pictorial
representations.

and pictorial
representations.

Learner effectively
models fractions
(Halves, Thirds,
and Fourths) using
pattern blocks and
grid pictures.

Learner
demonstrates a
good
understanding of
modelling
fractions (Halves,
Thirds, and
Fourths) using
pattern blocks
and grid pictures.

Learner
demonstrates a
basic
understanding of
modelling
fractions (Halves,
Thirds, and
Fourths) using
pattern blocks
and grid pictures.

Learner shows
limited
understanding of
modelling
fractions (Halves,
Thirds, and
Fourths) using
pattern blocks
and grid pictures.

Learner shows
little to no
understanding of
modelling
fractions (Halves,
Thirds, and
Fourths) using
pattern blocks
and grid pictures.

Learner
demonstrates a
thorough
understanding of
representations of
fractions in real
life, discussing
multiple examples
with insightful
connections.

Learner
demonstrates a
good
understanding of
representations of
fractions in real
life, discussing
several examples
with relevant
connections.

Learner
demonstrates a
satisfactory
understanding of
representations of
fractions in real
life, discussing a
few examples
with basic
connections.

Learner Shows
limited
understanding of
representations
of fractions in real
life, struggling to
discuss examples
or make
connections.

Learner Shows
little to no
understanding of
representations
of fractions in real
life.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

e Reflective Questions

I.  What fraction of this shape is coloured?

ii.  How many equal parts is this shape divided into?

iii.  Whatis the name for each part when we have two equal parts?

e Understanding Mathematics, Student Activity Book for class Il

e Understanding Mathematics, Teacher's Guide for class Il
e Self-Instructional Material, Key Stage |, Class Il, Volume - V

(Note: Use the activities to practice only till fourths/quarters)

e National School Curriculum, Mathematics for PP - XII

e Pattern Blocks

e Concrete objects and Manipulatives

e Online

o What are Fractions? Halves, Quarters and Thirds Explained -

https://www.youtube.com/watch?v=MESbyiKFs1c
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[450 minutes]

Introduction

The addition is a process of adding or summing up 2 or more integers to get the final value.
The addition is one of the highly important and common operations in the fields of
mathematics and statistics. The numbers that are to be added are referred to as addends.
The resulting value of this summation step is called the sum. The Plus (+) sign denotes the
addition operation. The symbols of addition and subtraction were invented around the 16th
century, but before that, the equations were written in words, making it really time-
consuming to solve the problems.

Source: https://www.vedantu.com/maths/properties-of-addition

Utility and Scope

Understanding properties of addition will help us in defining the various conditions and

norms to be followed while adding a set of numbers. Students should learn to think of and
tell simple stories from addition and subtraction number sentences. This will deepen their
understanding of addition concepts which will help them effectively solve word problems or
simple real life problems which require addition.

A.

Explore addition properties to solve and record simple addition problems, concretely,
pictorially and symbolically.

e Solve simple addition problems by applying the properties of addition.
e Carry out addition concretely (using base ten blocks), pictorially and symbolically.
e Relate the use of addition and its properties to real life situations.

e Reuvisit addition of single digit numbers with sums up to 10.
o Represent addition concretely, pictorially and symbolically.
e Students explore simple addition solutions and explain the properties of addition:
o Commutative (2+3=5 and 3+2 =5)
Realise that altering addends does not change the sum.
o Associative (1+(2+3)=6and (1+2) +3 =6)
Realise that altering the order of addends does not change the sum.
e Students practise addition of two and more single digit numbers by applying the

properties of addition.
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o Use base ten-blocks or other concrete materials to represent addition and find the

sum.

o Draw simple pictures to represent.
o Use digits and addition symbols correctly to express addition sentences.
e Discuss how the properties of addition are applied to solve additions effectively in real

life situations.

D.

Performance Task 1
Explain commutative and associative properties while solving simple addition problems with
single digit numbers.
(This assessment could be carried out while students are exploring addition problems)

Performance Task 2

How they solved the additions involving three single digit numbers using concrete objects,
illustrations and then numbers and the addition symbols.

Assessment Rubrics

understanding of
addition
properties and
effectively applies
them to solve a

addition
properties and can
apply them to
solve most

understanding of
addition
properties and
can solve simple

addition
properties and
struggles to solve
addition
problems.

Strand(s): Number and Operations
Topic(s): 11-A8 Properties of Addition: Commutative, Associative
Competency Explore addition properties to solve and record simple addition problems,
concretely, pictorially and symbolically.
Objectives: 1. Solve simple addition problems by applying the properties of addition.
2. Carry out addition concretely (using base ten blocks), pictorially and
symbolically.
3. Relate the use of addition and its properties to real life situations.
Assessment: e Explain commutative and associative properties while solving simple addition
problems with single digit numbers. (This assessment could be carried out
while students are exploring addition problems)
e How they solved the additions involving three single digit numbers using
concrete objects, illustrations and then numbers and the addition symbols.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) | Beginning (1)
Learner Learner shows a Learner Learner shows Learner shows
demonstrates a good demonstrates a limited little to no
deep understanding of | basic understanding of | understanding of

addition
properties and
cannot effectively
solve addition
problems.
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variety of addition | addition addition

problems. problems. problems.

Learner Learner generally, | Learner uses Learner has Learner unable to
accurately uses uses concrete concrete difficulty using use concrete
concrete materials, pictorial | materials, pictorial | concrete materials,
materials, representations, representations, materials, pictorial
pictorial and symbolic and symbolic pictorial representations,
representations, notation to notation to representations, or symbolic

and symbolic demonstrate demonstrate or symbolic notation for
notation to addition, with addition, but with | notation addition.
demonstrate occasional errors frequent errors or | effectively for

addition. or inconsistencies. | inconsistencies. addition.

Learner clearly
relates addition
and its properties
to real-life
situations,
providing
insightful
connections.

Learner makes
some connections
between addition
and real-life
situations, but
may need some
support in
identifying
relevant contexts.

Learner attempts
to relate addition
to real-life
situations, but
connections may
be limited or
superficial.

Learner struggles
to relate addition
to real-life
situations and
may not
demonstrate
understanding of
its relevance.

Learner does not
make
connections
between addition
and real-life
situations.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

Reflective Questions

I.  What are some different ways you could add 5 + 8 + 5?

ii.  How do you know the sum of 4 + 4 + 8 will be more than 10?

e Understanding Mathematics, Teacher's Guide for class Il

e National School Curriculum, Mathematics for PP - XII

e Base-ten Blocks

e Concrete Objects / Manipulatives

e Introduction: https://www.vedantu.com/maths/properties-of-addition
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[300 minutes]

Introduction

The first official evidence of addition is that Egyptians and Babylonians used it in 2000 B.C.
Addition is the first mathematical operation that students learn followed closely by
subtraction. Addition helps kids master the relationships between numbers and understand
how quantities relate to one another. Students begin studying these skills through the use
of manipulatives, or physical tools that represent objects and continue building their skills,
adding and subtracting ever larger numbers through elementary school. When the skills are
initially introduced, students perform rudimentary calculations using single digits. Later in
their study, they practice applying these skills through the completion of story problems.
Source: video on addition

Utility and Scope

Exploring various methods to add numbers develops number sense and enhances student'’s

understanding of addition and relation among numbers. Developed addition skills would
help students in learning multiplication.

Students can use their understanding and skill of addition to effectively solve real life
situations involving addition. For example, while shopping, they find the total amount that
needs to be paid; while playing games, they can total the scores correctly; provide
appropriate estimates for a total of objects or number of people, etc.

A.

Estimate sums (till 100) to check the reasonableness of the answers to additional
problems solved using various methods.

e Estimate sums to 100.
e Apply strategies (such as counting on, double facts for 50, benchmark of 20, relating
facts for 10 etc.) to find sums to 100.

e Conduct a quick revision of adding single digit numbers using various strategies.
o Counting on,
o Using number lines
o Using double facts till 10
o Using benchmark till 10
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o Using facts for 10
e Students explore addition of 2-digit numbers (sums till 100).
o First estimate the sums.
o Add 2-digit numbers using:
m Double facts till 50
m Explore double facts till 50.
m  Watch the video to revisit how to use doubles facts for addition video on double

facts

Benchmarks till 20

Facts for 10

Place value chart

Watch the video https://www.youtube.com/watch?v=Q9sLfMrH8 w to learn how
to add using digit placement.

o Compare their estimations to the sums obtained to check the reasonableness of the

answer.
Discuss the importance of estimating first.
o Record addition using correct addition sentences.
e Students practise solving word problems involving addition of 2-digit numbers using
various methods.
o Discuss how these different strategies affect the way they find sums.
e Students apply mental calculation to find sums of numbers till 20.
While applying the mental calculations the students will be made to talk about the
situation where we apply the mental calculation.

D.

Performance Task 1
Estimate first and add two-digit numbers using any one of the strategies. Justify their
answers by relating them to their estimate.

Performance Task 2
Add 2-digit numbers using at least two different strategies. Explain the strategies used.

Assessment Rubrics

Strand(s): Number and Operations
Topic(s): 11-A9 Addition Strategies: Sums till 100
Competency Estimate sums (till 100) to check the reasonableness of the answers to additional

problems solved using various methods.

Objectives: 1. Estimate sums to 100.
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2. Apply strategies (such as counting on, double facts for 50, benchmark of 20,

relating facts for 10 etc.) to find sums to 100

Assessment: e Estimate first and add two-digit numbers using any one of the strategies.

Justify their answers by relating them to their estimate.

e Add 2-digit numbers using at least two different strategies. Explain the
strategies used.
Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner capably Learner Learner Learner struggles
demonstrates estimates sums to | adequately demonstrates to estimate sums
exceptional ability | 100 with a high estimates sums to | partial ability to to 100 accurately.
to estimate sums | level of accuracy. | 100 with estimate sums to
accurately up to reasonable 100.
100. accuracy.

Learner appliesa | Learner appliesa | Learner applies Learner applies Learner

variety of range of addition | basic addition some addition demonstrates
advanced strategies strategies strategies but limited

addition effectively, effectively to find | inconsistently and | understanding
strategies including some sums to 100. with limited and application of
consistently and advanced effectiveness. addition
effectively. techniques. strategies.
Learner Learner mostly Learner generally, | Learner Learner rarely
consistently checks the checks the occasionally checks the

checks the reasonableness of | reasonableness of | checks the reasonableness of

reasonableness of
answers and
adjusts strategies
accordingly.

answers and
makes minor
adjustments as
needed.

answers and
makes
adjustments
when necessary.

reasonableness of
answers but
struggles to make
appropriate
adjustments.

answers and
struggles to make
appropriate
adjustments.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

e Reflective Questions

I.  How muchis 15 + 15? How does that help you figure out 15 + 17?

ii.  Suppose you are adding 13 + 5 + 8. Where would you start? Why would you start

there?

iii.  What would be the sum for 38 and 10? How do you know that?
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Understanding Mathematics, Student Activity Book for class Il

Understanding Mathematics, Teacher's Guide for class Il

Self-Instructional Material, Key Stage |, Class II, Volume - |

National School Curriculum, Mathematics for PP - XII

Online

o Using Doubles Facts to Add - https://www.youtube.com/watch?v=WDZoZytc94Q

o Double-Digit Addition for Kids - https://www.youtube.com/watch?v=Q9sLfMrH8 w
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[250 minutes]

Introduction

Like addition, subtraction is also one of the oldest and the most basic arithmetic operations.
The word subtraction is derived from the two words, ‘sub’ and ‘tract,’ which mean under or
below and to pull or carry away, respectively. Therefore, subtraction means to carry away
the lower part.

Source: https://bit.ly/3gEcLOV

Utility and Scope

Subtraction is an important tool we use to help us find out what is left when taking one
number away from another. Students can use their understanding and skill of subtraction

to effectively solve real-life situations involving subtractions. For example, while shopping,
they find the change that will be returned; while playing games they can estimate the
additional score required for winning a game; providing appropriate estimates of remaining
objects or number of people, etc.

Exploring various methods to subtract numbers enhances students’ understanding of
subtraction and would help students in learning division in the later stages.

A.

e Apply various strategies to solve subtraction problems and use estimation to check the
reasonableness of the answers obtained.

e Estimate differences to check the reasonableness of answers acquired.

e Apply strategies (such as double facts for 50, the benchmark of 20, relating to a known
fact, counting on and etc.) for subtracting:
o 1-digit numbers from 2-digit numbers
o 2-digit from 2-digit numbers

e Mentally subtract numbers till 20.

e Conduct a quick revision using various strategies to add 2-digit numbers.
e Discuss how subtraction is the inverse operation of addition.
e Discuss the strategies learnt to add 2-digit numbers using various strategies.
e Students explore subtraction using various strategies.
o Subtract 1-digit numbers from 2-digit numbers.
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o Subtracting 2-digit numbers from 2-digit numbers.
o First, estimate the differences
o Apply various strategies to subtract.
m double facts till 50
Watch the video https://www.youtube.com/watch?v=70rruPQL6RQ to learn how
to subtract using doubles.
m Benchmarks till 20
m Factsfor 10

m  Watch the video https://www.youtube.com/watch?v=47zLTWrbzuk to learn

how to use facts for 10 to subtract.

m  Review the facts for 10 and the related subtraction facts.

m Extend this concept to solve a subtraction problem like 13 - 6, in which the
strategy is to first think about the problem as 10 - 6 to get 4, and later add 4 to 3
to get 7.

It will be beneficial for students to model these with 10-frames and counters

m Subtracting as tens and ones

m  Watch the video subtraction using place value to learn how to use place value to
subtract from 2-digit numbers.

m Using the place value chart.

o Compare their estimations to the differences obtained to check the reasonableness
of the answers.
o Record subtraction using the correct subtraction sentence.
e Students practise solving word problems involving subtraction of 1-digit and 2-digit
numbers from 2-digit numbers using various methods.
e Students apply a mental calculation to find differences of numbers till 20.
Discuss the application of mental calculation in real-life situations.

D.

Performance Task 1
Estimate and subtract 1-digit numbers from 2-digit numbers using at least two different
strategies. Explain the strategies used.

Performance Task 2

Estimate and subtract 2-digit numbers from 2-Digit numbers using a strategy of their choice.
Explain the strategy used.
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Assessment Rubrics

Strand(s): Number and Operations
Topic(s): II-A10 Subtraction Strategies: 1-Digit Numbers from 2-Digit Numbers.
2-Digit Numbers from 2-Digit Numbers.
Competency Apply various strategies to solve subtraction problems and use estimation to
check the reasonableness of the answers obtained.
Objectives: 1. Estimate differences to check the reasonableness of answers acquired.

2. Apply strategies (such as double facts for 50, the benchmark of 20, relating
to a known fact, counting on and etc.) for subtracting: o 1-digit numbers
from 2-digit numbers o 2-digit from 2-digit numbers

3. Mentally subtract numbers till 20.

Assessment: e Estimate and subtract 1-digit numbers from 2-digit numbers using at least
two different strategies. Explain the strategies used.

e Estimate and subtract 2-digit numbers from 2-Digit numbers using a
strategy of their choice. Explain the strategy used.

Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner applies Learner applies Learner struggles | Learner
consistently multiple subtraction to consistently difficulty
applies a variety of | subtraction strategies apply subtraction | applying
subtraction strategies with adequately. strategies. subtraction
strategies proficiency. strategies
effectively. effectively.
Learner Learner uses Learner uses Learner rarely Learner does
demonstrates estimation to estimation to verify | uses estimation to | not use
exceptional verify answers answers verify answers. estimation to
estimation skills to | most of the time. | sometimes. verify answers.
verify answers.
Learner mentally Learner can Learner Learner shows Learner unable

subtracts numbers
up to 20 with ease
and accuracy.

mentally
subtract
numbers up to
20 accurately in
most cases.

demonstrates basic
proficiency in
mentally
subtracting
numbers up to 20.

limited ability in
mentally
subtracting
numbers up to 20.

to mentally
subtract
numbers up to
20 with
accuracy.

(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

Reflective Questions
I.  Whatis the difference of 13 - 82 Why is 13 - 8 three more than 10 - 8?

ii. A farmer has 15 cows and 8 horses. How many more cows than horses does the

farmer have?
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Understanding Mathematics, Student Activity Book for class Il

Understanding Mathematics, Teacher's Guide for class I

Self-Instructional Material, Key Stage |, Class II, Volume - |

National School Curriculum, Mathematics for PP - XII

Online

o Introuction: https://bit.ly/3gEcLOV

o 1-9 Use Doubles to Subtract:
https://www.youtube.com/watch?v=70rruPQL6RQ

o Make a 10 to subtract -

https://www.youtube.com/watch?v=47zL TWrbzuk
o Double-Digit Subtraction for Kids - double digits subtraction
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[450 minutes]

Introduction

Addition and subtraction are the inverse operations of each other. Put simply, this means
that they are the opposite. You can undo an addition through subtraction, and you can undo
a subtraction through addition.
The symbols of addition and subtraction were invented around the 16th century, but before
that, the equations were written in words, making it really time-consuming to solve the
problems.
An additional table is a tool that can be used to find the sum of two chosen numbers in the
table. It can help with teaching or learning addition. The addition table helps children add
numbers by forming a specific pattern and where the numbers are arranged in rows and
columns.
Source: https://www.math.net/addition-table

https://bit.ly/3qgSPXP

Utility and Scope

Generally, subtraction facts are harder for children to learn than addition facts. If a child

knows that 6 + 9 = 15, and he or she sees the subtraction sentence 15 -9 = __, the child can
think, 9 and what are 15? If children learn the important inverse relationship between
addition and subtraction, subtraction facts will become much easier.

Simply using the addition table to find various sums can help a child familiarise themselves
with addition facts. The addition table helps children quickly get the result of the summation
of two numbers without actually adding them. It also enhances their understanding of the
commutative property of addition.

Examining and identifying patterns in addition and subtraction enhances students’ ability to
calculate sums and differences quickly and mentally. It also helps students understand the
relation of numbers and the inverse relation of addition and subtraction.

Source: https://bit.ly/3f26yes

Source: addition and subtraction reverse and facts

A.

e Relate addition and subtraction to calculate mentally (till 20) and use it in real life
situations.
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e Identify patterns in the addition table and apply them to calculate sums and differences
effectively.
e Respond to open sentence problems by exploring patterns in addition and subtraction.

e Model situations to represent addition and subtraction facts

e Examine the relationship between addition and subtraction facts (Addition and
Subtraction undo each other) then apply the concept while performing addition or
subtraction.

e Identify and explain patterns in an additional table.

e Discover missing addends/subtrahends or the missing sums/differences by exploring
simple patterns in addition and subtraction.

e Students discuss addition and subtraction facts.
o Discuss the commutative of addition.
Example:10+5=15and5+10=15
o Discuss how the subtrahend and the difference are interchangeable.
Example:12-7=5,12-5=7
e Students explore and discuss the inverse relation of addition and subtraction.
o Model addition and subtraction facts using the same set of numbers, concretely and
pictorially.
o Discuss how addition and subtraction undo each other.
o Discuss the commutative property of addition.
o Express understanding of the relation of addition and subtraction symbolically.
Example: If 6 +9=15then 15 -6 =9
o Use concrete and pictorial representations to create and discuss addition and
subtraction fact families.
o Record the fact families symbolically.
o Discuss how knowing an addition fact helps them solve subtraction.
o Explore the video https://www.youtube.com/watch?v=aK3FKEZ|Kec to learn about

the relation of addition and subtraction.
o Practice calculating sums and differences mentally (till 20).
e Students explore the addition table.
o Explain and demonstrate how to fill the addition table.
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o Students examine the pattern in the addition table and discuss the increasing number
pattern during addition and decreasing pattern during subtraction.
Example: The numbers increase by one as it moves to the right (8 + 5 is one more
than 8 + 4).
The rows are the same as the columns, so the order of adding does not matter.
o Use the observed patterns to predict the sums or differences for given addition and
subtraction facts (mental calculation).
e Students solve open sentence problems by applying the understanding of the relation of
addition and subtraction and also using patterns observed on the addition table.
o Use known/given addition facts to find missing differences or subtrahends.
o Use known/given subtraction facts to find missing sums or addends.
e Discuss how realising the relation of addition and subtraction enhances their ability to
calculate mentally.
e Discuss some problems in real-life situations, which could be solved effectively using the
concept of the fact family.

D.

Performance Task 1
Create addition and subtraction fact families using sets of three numbers.
Sample online worksheet: https://www.liveworksheets.com/se1272406mv

Performance Task 2
Describe a few observed patterns in the addition table. Use the patterns to predict the sum
or difference of a given addition or subtraction problem.

Performance Task 3
Solve open sentence problems and justify their solutions.
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Assessment Rubrics

Strand(s): Number and Operations
Topic(s): Topic: [I-A11 Addition and Subtraction Facts: Represent Addition and
Subtraction Facts. Relation of Addition and Subtraction
Competency Relate addition and subtraction to calculate mentally (till 20) and use it in real
life situations.
Objectives: 1. Model situations to represent addition and subtraction facts
2. Examine the relationship between addition and subtraction facts (Addition
and Subtraction undo each other) then apply the concept while performing
addition or subtraction.
Assessment: Create addition and subtraction fact families using sets of three numbers.
https://www.liveworksheets.com/se1272406mv
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner mostly Learner creates Learner struggles | Learner is unable
consistently creates accurate addition and to create addition | to create addition

creates accurate
addition and
subtraction fact
families for given

addition and
subtraction fact
families for given
sets of three

subtraction fact
families for given
sets of three
numbers with

and subtraction
fact families for
given sets of

three numbers.

and subtraction
fact families for
given sets of

three numbers.

sets of three numbers. occasional errors.

numbers.

Learner Learner Learner Learner Learner
demonstrates a demonstrates a demonstrates a demonstrates demonstrates a
deep good basic limited lack of

understanding of
the relationship
between addition
and subtraction.

understanding of
the relationship
between addition
and subtraction.

understanding of
the relationship
between addition
and subtraction.

understanding of
the relationship
between addition
and subtraction.

understanding of
the relationship
between addition
and subtraction.

Learner mentally

Learner mentally

Learner mentally

Learner

Consistently relies

calculates addition | calculates calculates occasionally relies | on written

and subtraction addition and addition and on written methods for

(till 20) accurately | subtraction (till subtraction (till methods for addition and

and efficiently ina | 20) accurately in 20) accurately in addition and subtraction (till

variety of real-life | most real-life some real-life subtraction (till 20) in real-life

situations. situations. situations. 20) in real-life situations.

situations.

Strand(s): Number and operations

Topic(s): II- B3 Finding Patterns Using Addition Table

Competency Identify patterns in the addition table and apply them to calculate sums and
differences effectively.

Objectives: Identify and explain patterns in an additional table.

Assessment: -Describe a few observed patterns in the addition table. Use the patterns to

predict the sum or difference of a given addition or subtraction problem.
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Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner clearly Learner identifies | Learner identifies | Learner struggles to | Learner unable
identifies multiple | some patternsin | a basic patternin | identify patternsin | to identify

patterns in the
addition table.

the addition
table.

the addition
table.

the addition table

patterns in the
addition table.

Learner makes

Learner makes

Learner makes

Learner makes

Learner unable

accurate mostly accurate some accurate inaccurate to make
predictions based | predictions based | predictions based | predictions or relies | accurate
on identified on identified on the identified | heavily on guessing | predictions for
patterns for a patterns for most | pattern for some | rather than pattern | addition and
variety of addition | addition and addition and recognition for subtraction
and subtraction subtraction subtraction addition and problems based
problems. problems problems. subtraction on patterns.
problems.
Strand(s): Number and Operations
Topic(s): [I-B4 Open Sentences: Simple Patterns in Addition and Subtraction
Competency Respond to open sentence problems by exploring patterns in addition and
subtraction.
Objectives: Discover missing addends/subtrahends or the missing sums/differences by
exploring simple patterns in addition and subtraction.
Assessments: Solve open sentence problems and justify their solutions.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner Learner Learner rarely Learner does not
consistently frequently occasionally identifies and fills | demonstrate an

identifies and
accurately fills in
missing
addends/subtrahe
nds or
sums/differences
using a variety of
strategies,
demonstrating a
deep
understanding of
patternsin
addition and
subtraction.

identifies and
accurately fills in
missing
addends/subtrahe
nds or
sums/differences
using multiple
strategies,
demonstrating a
solid
understanding of
patterns in
addition and
subtraction.

identifies and
accurately fills in
missing
addends/subtrahe
nds or
sums/differences
using basic
strategies,
demonstrating a
satisfactory
understanding of
patterns in
addition and
subtraction.

in missing
addends/subtrahe
nds or
sums/differences,
showing limited
understanding of
patterns in
addition and
subtraction.

understanding of
how to identify or
fill in missing
addends/subtrahe
nds or
sums/differences,
indicating
significant
challenges with
patternsin
addition and
subtraction.

Learner provides
clear and accurate
justifications for
solutions.

Learner provides
adequate
justifications for
solutions.

Learner provides
basic justifications
for solutions.

Learner provides
limited or
incorrect
justifications for
solutions.

Learner unable to
provide
justifications for
solutions.
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(Design appropriate assessment tools and record the student learning based on the

template in the annexure.)

e Reflective Questions

What strategies can you use to figure out the missing number in 13 - ---=9?
Why can you subtract 7 from 12 to solve 12 - =7?

Karma has 15 pebbles. He has 8 more than Dorji. How many pebbles does Dorji
have?

How can addition facts be helpful with solving 16 - ---=8?

e Understanding Mathematics, Activity Book for class Il

e Understanding Mathematics, Teacher's Guide for class Il

e Self-Instructional Material, Key Stage |, Class Il, Volume -

e National School Curriculum, Mathematics for PP - XII

e Online

(0]

(o}
(0}
(0}

Relation between Addition and Subtraction - https://bit.ly/3ggSPXP
Introduction: https://www.math.net/addition-table

Utility and scope - https://bit.ly/3f26yes Addition Explanation and Examples

Utility and scope - addition and subtraction reverse and facts - Inverse Relationship

between Addition and Subtraction

Addition and subtraction fact families -
https://www.youtube.com/watch?v=aK3FKEZ|Kec

Two-Digit Fact Family https://www.liveworksheets.com/se1272406mv
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[200 minutes]

Introduction

An even number is a number that can be divided into two equal groups. Even numbers end
in 2,4, 6, 8, and 0 regardless of how many digits they have.

An odd number is a number that cannot be divided into two equal groups.

Pythagoras was the first man to come up with the idea of odd and even numbers. To him,
the odd numbers were male; the evens were female.

Source: video on even and odd

Utility and Scope

Identifying even and odd numbers is an important skill that children need to help them

understand our number system and aid in their preparation to group whole number
operations. It will also help prepare them to learn multiplication, division, prime numbers,
and even square roots in the later stages.

Source: https://bit.ly/3LCS437

A.

e Identify even numbers as doubles of a number and apply the concept to deal with
numbers in various mathematical situations.

e Recognize the pattern in even and odd numbers. (Even numbers doubles)
e Model the pattern in even numbers by folding rectangles.

e Students revisit counting numbers by 2s.
e Students explore even and odd numbers.
o Mark numbers counted in 2s on a Hundred chart.
Examine and discuss the pattern observed on the Hundred chart.
Identify the doubles.
Introduce even and odd numbers.
Discuss odd and even numbers using a hundred chart.
Explain even numbers as doubles.

O O O O O O

Explain the definition of even and odd numbers.
An even number is the double of a number.
An odd number are those numbers which cannot be divided into two equal parts.
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(Instead of the word ‘divided’ teacher could use the word ‘shared’)

e Students explore modelling even numbers.
o Fold rectangle papers.
Count the folded parts and relate it to the even number.

o Represent concretely
Divide a set into two equal parts.

o Watch the video https://www.youtube.com/watch?v=tLWFt vVW33E to learn about
even and odd numbers.

o Practice identifying even and odd numbers.
Sample online worksheet: https://www.liveworksheets.com/ua1630500v

D.

Performance Task 1

|dentify the numbers as even or odd numbers.

Performance Task 2

Justify how a number is an even or odd number by explaining the definition of even and odd
numbers in simple language.

Assessment Rubrics

Strand(s): Patterns and Algebra
Topic(s): Topic: 1I-B1 Even and Odd Numbers
Identify even numbers as doubles of a number and apply the concept to deal
Competency . . . . . .
with numbers in various mathematical situations.
Objectives: 1. Recognize the pattern in even and odd numbers. (Even numbers doubles)
Model the pattern in even numbers by folding rectangles.
Assessments: o |dentify the numbers as even or odd numbers.
e Justify how a number is an even or odd number by explaining the definition
of even and odd numbers in simple language.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner mostly Learner identifies | Learner struggles | Learner unable
consistently identifies and some numbers as | to identify to identify
identifies and correctly labels even or odd with numbers as even numbers as even
correctly labels numbers as even minimal or odd with little or odd.
numbers as even or odd with some | reasoning. to no reasoning.
or odd with clear reasoning.
reasoning.
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Learner provides
thorough and
accurate
explanations of
even and odd
numbers using
appropriate

Learner provides
adequate
explanations of
even and odd
numbers using
basic terminology.

Learner provides
basic explanations
of even and odd
numbers with
some errors in
terminology.

Learner provides
limited
explanations of
even and odd
numbers with
significant errors
in terminology.

Learner unable
to provide
explanations of
even and odd
numbers.

terminology.

Learner can Learner can Learner can model | Learner Learner unable

accurately and consistently model | the patternin demonstrates to model the

creatively model the patternin even numbers by | limited ability to pattern in even

the patternin even numbers by | folding rectangles. | model the pattern | numbers by

even numbers by | folding rectangles. in even numbers folding

folding rectangles. by folding rectangles.
rectangles.

Learner Learner Learner Learner Learner

demonstrates a demonstrates a demonstrates a demonstrates a demonstrates no

deep solid basic limited understanding of

understanding of
even and odd
numbers,
consistently
applying concepts
accurately.

understanding of
even and odd
numbers, applying
concepts with
occasional errors.

understanding of
even and odd
numbers, applying
concepts with
frequent errors.

understanding of
even and odd
numbers, applying
concepts
inconsistently

even and odd
numbers.

(Design appropriate assessment tools and record the students’ learning based on the
template in the annexure.)

e Reflective Questions

i. Do you see a pattern with the doubles?

ii.  What kind of a pattern is it?
iii.  What numbers do you not see in the doubles?

e Understanding Mathematics, Activity Book for class Il
e Understanding Mathematics, Teacher's Guide for class Il
e National School Curriculum, Mathematics for PP - XII
e Rectangular paper cut-outs.
e Online
o Introduction- What are Odd and Even Numbers?
video on even and odd
o Utility and scope- Even Odd numbers:
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https://bit.ly/3LCS437
o Even and Odd Numbers:
https://www.youtube.com/watch?v=tLWFt vW33E
o Worksheet 18 ODD and EVEN NUMBERS:
https://www.liveworksheets.com/ua1630500v
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[450 minutes]

Introduction

A Number Pattern refers to a sequence of numbers that follow a certain order in
mathematics. Patterns typically describe the inverse relationship between numbers. The
sequences of numbers can also be called patterns. It is first necessary to understand the rule
being followed by the pattern in order to solve the problems involving the Number Pattern.
A pattern has a group of units that follow a rule while repeating or changing. Some patterns
grow and some reduce. A growing pattern is the one which increases and a shrinking pattern
is the one which decreases by a constant unit. You can find a growing pattern with pictures,
shapes, objects, numbers, etc.

Source: https://www.vedantu.com/maths/number-patterns

https://www.math-only-math.com/growing-patterns.html
Utility and Scope

Number pattern awareness allows one to use patterns and models to analyse the change in
both real and abstract contexts. Numerical patterns are just the beginning of the

acknowledgment of the importance of mathematics in one’s everyday life.

Learning number patterns helps students build a strong foundation in mathematics and will
help in working with numbers. Children will be able to learn the relationships that exist
between numbers. They will learn to observe sequences and will be able to predict what
comes next. These patterns will make it easier for students to understand multiplication and
division in the later stages.

Source: https://kidskonnect.com/math/number-pattern-worksheets/

A.

e Recognise repeating, growing, and shrinking patterns of numbers and apply the concept
to interpret and describe the sequence.

e Describe repeating, growing, and shrinking number patterns.
e Compare simple number patterns.
e Create Growing and shrinking number patterns.

e Students revisit repeating patterns:
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O

o

o

With objects collected from the environment. (e.g. leaves, stones, or flowers)
Discuss the importance of leaves or flowers.

With numbers.

Create growing number patterns, and share them to other students.

e  Students revisit growing patterns with numbers:

o

o

o

o

o

o

Skip count by 2s, 3s, and 5s.

Use number lines to represent skip count.

Examine what happens when we skip count numbers.

Discuss the increase in numbers.

Relate the growing number pattern to the skip counts (forward).
Describe growing patterns.

Create growing number patterns, and share them to other students.

e Students explore shrinking patterns.

o

o

o

Examine shrinking patterns represented with concrete objects (based on size and
count).

Examine and discuss shrinking patterns represented with pictures (based on size and
count).

Skip count by 2s, 3s, and 5s backward.

Use a number line to skip count backward

Relate to subtracting a number repeatedly.

Examine the pattern and discuss the decrease in numbers.

Relate the shrinking number pattern to the skip counting backward.

Extend given shrinking patterns.

Example: 12,10, 8 ...

Describe shrinking patterns.

Create shrinking number patterns, share them to other students.

e Students examine the comparison among the three types of number patterns.

o

o

Describe ‘repeating’, ‘growing’, and ‘shrinking’ patterns in simple language.
Discuss the similarities and differences among the three types of patterns.

e Students practise extending and creating number patterns through activities in Self-
Instructional Material, Key Stage I, Class Il, Volume - IV.

O

D.

Practice extending repeating, growing, and shrinking patterns while watching the
video https://youtu.be/BNIt8LedXn8?si=m5mUV36Sa8tSLmz6 .

Performance Task 1

|dentify repeating, growing, and shrinking patterns. Extend the patterns.
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Performance Task 2

Create repeating, growing, and shrinking) and describe them.

Assessment Rubrics

Strand(s): Patterns and Algebra
Topic(s): 1I-B2 Compare Number Patterns
Competency Recognise repeating, growing, and shrinking patterns of numbers and apply
the concept to interpret and describe the sequence.
Objectives: 1. Describe repeating, growing, and shrinking number patterns.
2. Compare simple number patterns.
3. Create growing and shrinking number patterns.
Assessment: e Identify repeating, growing, and shrinking patterns.
e Extend the patterns.
e Create (repeating, growing, and shrinking) and describe them.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)

Learner consistently
identifies and

Learner identifies
and describes

Learner identifies
and describes

Learner attempts
to identify and

Learner unable
to identify or

mathematical
language with
detailed

explanations.

language with
some clarity and
detail.

language with
limited clarity and
detail.

and detail.

accurately describes | repeating, repeating, describe describe
repeating, growing, | growing, and growing, and repeating, repeating,
and shrinking shrinking patterns | shrinking patterns | growing, and growing, and
patterns with with most with some shrinking patterns | shrinking
complex sequences. | sequences. sequences. with minimal patterns.
success

Learner successfully | Learner extends Learner extends Learner attempts | Learner unable
extends patterns patterns beyond patterns beyond to extend to extend
beyond given given sequences given sequences patterns beyond patterns
sequences with with some with limited given sequences beyond given
varied and complex | variation in variation in with minimal sequences.
elements. elements. elements. success.
Learner creates Learner creates Learner creates Learner attempts | Learner unable
complex repeating, | repeating, repeating, to create to create
growing, and growing, and growing, and repeating, repeating,
shrinking patterns shrinking patterns | shrinking patterns | growing, and growing, and
independently and with some with limited shrinking patterns | shrinking
accurately describes | complexity and complexity and with minimal patterns.
them. accurately describes them. success in

describes them description.
Learner clearly and Learner describes Learner describes | Learner attempts | Learner unable
accurately describes | patterns using patterns using to describe to describe
patterns using appropriate basic patterns with patterns
appropriate mathematical mathematical minimal clarity effectively.
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(Design appropriate assessment tools and record the student learning based on the
template in the annexure.)

e Reflective Questions
i.  Can you extend this pattern (30, 25, 20 ...)?
ii.  What kind of a pattern is this?

e Understanding Mathematics, Activity Book for class I
e Understanding Mathematics, Teacher's Guide for class Il
e Self-Instructional Material, Key Stage |, Class Il, Volume - IV
e National School Curriculum, Mathematics for PP - XII
e Concrete Objects
e Online
o Introduction-Number Patterns: https://www.vedantu.com/maths/number-patterns

o Introduction- Growing Patterns
https://www.math-only-math.com/growing-patterns.html

o Utility and scope:
https://kidskonnect.com/math/number-pattern-worksheets/

o Number Patterns
https://www.youtube.com/watch?v=wCtc75zDZkc
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Introduction

An additional table is a tool that can be used to find the sum of two chosen numbers in the
table. It can help with teaching or learning addition. The addition table helps children add
numbers by forming a specific pattern and where the numbers are arranged in rows and
columns.

Source: https://www.math.net/addition-table

Utility and Scope

Simply using an addition table to find various sums can help a child familiarise themselves
with addition facts. The addition table helps children quickly get the result of the summation
of two numbers without actually adding them. It also enhances their understanding of the
commutative property of addition.

A.

e Identify patterns in addition table and apply it to calculate sums and differences
effectively.

B.

e Identify and explain patterns in an additional table.

C.

Note: The Learning Experiences and Assessment for this topic has been included with
1-A11.

Assessment Rubrics

Strand(s): Patterns and Algebra

Topic(s): 11-B3 Finding Patterns in Addition Table

Competency Identify patterns in addition table and apply it to calculate sums and differences
effectively.

Objectives: Identify and explain patterns in an additional table.

Assessment: e Describe a few observed patterns in the addition table.
e Use the patterns to predict the sum or difference of a given addition or

subtraction problem.
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Level of achievement

Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner identifies | Learner identifies Learner struggles Learner has
consistently and explains and explains basic | to identify and difficulty
identifies and patterns within patterns within the | explain patterns identifying

explains
complex
patterns within
the addition
table and
effectively
applies them to
calculate sums
and
differences.

the addition table
accurately,
though may
occasionally miss
some more

complex patterns.

Demonstrates
effective
application of
identified
patterns.

addition table
accurately,
demonstrating a
good
understanding of
the concept. Able
to apply identified
patterns to
calculate sums and
differences with
some guidance.

within the addition
table accurately,
but shows some
understanding of
basic concepts.
Requires
significant
guidance in
applying identified
patterns to
calculate sums and
differences.

patterns within the
addition table and
demonstrates a
limited
understanding of
basic concepts.
Requires extensive
guidance in
applying identified
patterns to
calculate sums and
differences.
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Introduction

Addition and subtraction are the inverse operations of each other. Put simply, this means
that they are the opposite. You can undo an addition through subtraction, and you can undo
a subtraction through addition.

The symbols of addition and subtraction were invented around the 16th century, but before
that, the equations were written in words, making it really time-consuming to solve the
problems.

Source: https://bit.ly/3qgSPXP

Utility and Scope

Generally, subtraction facts are harder for children to learn than addition facts. If a child

knows that 6 + 9 = 15, and he or she sees the subtraction sentence 15 -9 = __, the child can
think, 9 and what are 15? If children learn the important inverse relationship between
addition and subtraction, subtraction facts will become much easier.
Examining and identifying patterns in addition and subtraction enhances student’s ability to
calculate sums and differences quickly and mentally. It also helps students understand the
relation of numbers and the inverse relation of addition and subtraction.
Source: https://bit.ly/3f26yes

reverse between addition and subtraction.

Respond to open sentence problems by exploring patterns in addition and subtraction.

Discover missing addends/subtrahends or the missing sums/differences while exploring
simple patterns in addition and subtraction.

C.

Note: The Learning Experiences and Assessment for this topic has been included with
[1-A11.
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Assessment Rubrics

explains patterns
in addition and

in addition and
subtraction to

subtraction to
determine missing

identify patterns
in addition and

Strand(s): Number and operations
Topic(s): [I-B4 Open Sentences: Simple Patterns in Addition and Subtraction
Competency Respond to open sentence problems by exploring patterns in addition and
subtraction.
Objectives: Discover missing addends/subtrahends or the missing sums/differences while
exploring simple patterns in addition and subtraction.
Assessment: Solve open sentence problems and justify their solutions.
Level of achievement
Exceeding (5) Advancing (4) Meeting (3) Approaching (2) Beginning (1)
Learner Learner often Learner identifies | Learner Learner rarely
consistently identifies and patterns in sometimes attempts to
identi