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English 

1. Introduction 

English is one of the widely used languages used for international communication. In the modern 

world, it has become easier than ever before for people to communicate across borders using the 

English language. English is widely used throughout the world in education, mass media. 

information and communication technology ocn, business, tourism, science and medicine. In 
Nepal, English is a foreign language and has now become a popular language and it is extensively 

used in various sectors. It is taught as a compulsory subject throughout the school education. 

This curriculum of English has been developed in line with the aims and objectives of the National 

Curriculum Framework for School Education 2076 BS. This curriculum provides a 

comprehensive outline for teaching and learning process in these grades. It includes a variety of 

appropriate language functions and tasks for developing basic competence and performance in 

English. 

The aim of teaching English at these grades is to enable students to develop basic communicative 

competence so that they can use the language in real life situations. The major focus of the 

curriculum is on basic language skills, viz. listening, speaking, reading and writing and thus they 

are given equal importance. The curriculum therefore incorporates core competencies, skill-wise 

learning outcomes, language functions, elaboration tables detailing the structures and possible 

types of tasks, learning facilitation process and assessment procedure. 

2. Competencies 

By the end of grade five, students will have developed the following competencies. 

a. Listen and respond to familiar everyday expressions in English. 

b. Comprehend and follow slowly and carefully articulated simple speeches on familiar 

topics. 

c. Communicate ideas, opinions and emotions orally in various personal and local 

situations. 

d. Respond to basic language functions. 

e. Read varieties of simple texts on familiar topics for understanding and pleasure. 

f. Show good control over basic vocabularies. 

g. Write short and simple sentences to create a text. 

h. Be familiar with English sounds and their structures. 

1. Show an understanding of basic English grammar. 



3. Grade-wise Learning Outcomes 

3.1 Listening 

By the end of grade four and five, the students can: 

Grade four Grade five 

1. understand slow and carefully articulated 1. understand slow and carefully articulated 

English. English. 

2. retrieve specific information (e.g., time, 2. retrieve specific information (e.g., time, 

place, person, date) from the texts on place, person, date) from the texts on 

familiar topics of everyday life. familiar topics of everyday life. 

3. recognise familiar words and basic 3. recognise familiar words and basic 

phrases and expressions relating to phrases and expressions relating to 

themselves, family and immediate themselves, family and immediate 

surroundings. surroundings. 

4. follow short simple directions. 4. follow short simple instructions and 

5. understand simple spoken descriptions directions. 

about people, places and objects. 5. understand simple spoken descriptions 

6. respond to simple questions in areas of about people, places and objects. 

immediate need. 6. respond to simple questions in areas of 

7. respond to rhymes and songs having immediate need or on familiar topics. 

simple structures and rhyming patterns. 7. respond to rhymes and songs having 

8. respond to a narrative containing an event simple structures and rhyming patterns. 

and one exchange. 8. respond to a narrative containing an event 

and two exchanges. 

3.2 Speaking 

By the end of grade four and five, the students can: 

Grade four Grade five 

1. ask and answer simple questions in areas 1. ask and answer simple questions in areas 

of immediate need. of immediate need or on familiar topics. 

2. use appropriate phrases and sentences to 2. use appropriate phrases and sentences to 

introduce themselves. introduce themselves and others. 

3. ask and answer questions about 3. ask and answer questions about 

themselves and other people. themselves, other people and their 

4. communicate in a simple way that surroundings. 

involves repetition and rephrasing. 4. communicate in a simple way that 

5. initiate and respond to simple statements involves repetition, rephrasing and repair. 

in areas of immediate need or on familiar 5. initiate and respond to simple statements 

topics. on familiar topics. 

6. use numbers, quantities, cost and time 6. use numbers, quantities, cost and time 

while speaking. while speaking. 

7. give simple description of people, places, 7. give simple description of people, places, 

objects and pictures. objects, pictures and actions. 



Grade four Grade five 

8. narrate short and simple stories. 8. narrate short and simple stories. 

9. express agreement or disagreement with 9. express agreement or disagreement with 

someone using short and simple phrases. someone using simple phrases. 

10. participate in a variety of short and 10. participate in a variety of simple 

simple conversations. conversations. 

3.3 Reading 

By the end of grade four and five, the students can: 

Grade four Grade five 

1. retrieve specific information from short 1. retrieve specific information from short 

simple texts. simple texts. 

2. get an idea of the content of simple 2. get an idea of the content of simple 

informational materials with the help of informational materials with or without 

visual support. the help of visual support. 

3. read and follow short and simple written 3. read and follow short and simple written 

directions on how to get from one place to directions on how to get from one place to 

another. another. 

4. read and retrieve information from short 4. read and retrieve information from short 

factual texts with the help of pictures. factual texts with or without the help of 

5. read and understand short and simple pictures. 

stories. 5. read and understand simple stories. 

6. make simple inferences from reading 6. make simple inferences from reading 

materials. materials. 

7. read and understand short and simple 7. read and understand simple poems. 

poems. 8. guess the meaning of unfamiliar words 

8. guess the meaning of unfamiliar words from contexts. 

from contexts. 9. consult an English dictionary to look for 

9. consult an English dictionary to look for the meaning. 

the meaning. 

3.4 Writing 

By the end of grade four and five, the students can: 

Grade four Grade five 

1. copy out short texts presented in 1. copy out short texts presented in 

standard printed format. standard printed format. 

2. use simple words and phrases to describe 2. use simple words and phrases to describe 

objects of everyday use. objects of everyday use. 

3. write short and simple sentences about 3. write short and simple sentences about 

likes and dislikes, family and school likes and dislikes, family, school 

activities. activities and free time activities. 



Grade four Grade five 

4. write simple paragraphs about 4. write simple paragraphs about 

themselves and on familiar topics. themselves and on familiar topics. 

5. write short simple postcards, messages, 5. write short simple postcards, messages, 

letters/ e-mails. notes, letters/e-mails. 

6. write date, name, nationality, address, 6. write date, name, nationality, address, 

age and date of birth on a registration age, date of birth on a registration form. 

form. 7. link words or sentences with basic 

7. link words or sentences with very basic connectors (and, but, because, so). 

connectors (and, but, because). 8. write about pictures and familiar topics 

8. write about pictures and familiar topics using simple phrases and sentences. 

using short and simple phrases and 9. describe people, places and things. 
sentences. 10. use basic punctuation marks correctly. 

9. describe people, places and things in 11. write short and creative stories 
simple sentences. (completion and ordering). 

10. use basic punctuation marks correctly. 12. write simple poems and stories. 
11. write short and simple creative stories 

(completion and ordering). 

12. write very simple poems and stories. 

4. Language Functions 

S.N. Grade four Grade five 

1. Greeting, introducing and leave taking Introducing and leave taking 

2. Expressing possession Expressing possession 

3. Asking for information Asking for information 

4. Requesting and responding Requesting and apologising 

5. Expressing quantity Congratulating and thanking 

6. Making comparison Expressing quantity 

7. Describing location Making comparison 

8. Stating facts and truths Describing location 

9. Giving directions Stating facts and truths 

10. Narrating past events Giving instructions and directions 

11. Giving reasons Narrating past events 

12. Describing people and places Asking for and giving reasons 

13. Expressing likes and dislikes Describing people, places and things 

14. Expressing ability Expressing likes and dislikes 

15. Agreeing and disagreeing Expressing ability 

16. Talking about future plans Agreeing and disagreeing 

17. - Talking about future plans 



5. Elaboration Matrix 

Grade Four 

s. Languagefunctions1 and 
N. example structures/exponents 

1. Greeting, Hello! My name is ....... 

introducing and Good morning. My name is ...... 

leave taking I'm from ...... 

May I introduce myself? 
My name is ........ I'm from 

.............. 
Meet my friend, ....... She is from 

........ 
Goodbye! Have a nice day! 

2. Expressing This is my book. It's mine 

possession This is her pen. It's hers. 

This is their home. 

3. Asking for What's your name? 

information Where are you from? 

When were you born? 

Excuse me, what are you looking 

for? 

Can you tell me its price? 

Do you bath/take a bath/have a 

bath daily/every day? 

Grammar 

Present simple of to be 
Preposition (in, from) 

Possessive adjectives 

Personal pronouns 

Adverbs of frequency 

Questions 

1 The language functions should be introduced through suitable listening and speaking tasks too. 

Reading and Writing2 Working 

Hours 

Reading: 9 
First day at school 

Personal profile 

Writing: 
Completing a registration 

form 

Writing about a friend 

Punctuation: full stop and 

capitalisation. 

Reading: 11 
Personal belongings 

A short poem 

Writing: 

notes, messages 

Reading: 11 

Schedules and timetables 

Rules and regulations 

Writing: 

Classroom rules 

Punctuation: question mark 

2 The suggested tasks for reading are not titles. Some of them are just suggested themes. Reading texts should cover: stories, poems/songs, factual 

texts and other child friendly texts. 



s. Languagefunctions
1

and Grammar Reading and Writing2 Working 

N. example structures/exponents Hours 

4. Requesting and Please pass me that pencil. Past simple of to he Reading: 10 
responding Can you give me your book? A letter 

Yes, sure. Negation Story 

Yes, of course Writing: 

I'm sorry. I'm using it. A letter 

I'm sorry. I can't help you. 

5. Expressing There are many/a lot of/ books. Uncountable nouns Reading: 10 
quantity There isn't much rice left. At a market 

I've got/I have three books. How much/how many A story 

I need five kilos of rice. Articles: Nan Writing: 

We buy a litre of milk every day. A shopping list 

Punctuation: exclamation 

mark 

6. Making Nitu is taller than Dolma. Comparatives and Reading: 9 
comparison The bus is bigger than the car. superlatives Countries and life style 

The boy is the eldest. Writing: 

The boy is the oldest of all. Making comparison 

She is smarter than her brother. 

7. Describing The poster is on the wall. The Prepositions of location Reading: 9 
location chair is in front of the table. The Description of a place 

plane is flying over the mountain. Story 

Writing: 

Description of a place 



s. Languagefunctions1 and Grammar Reading and Writing2 Working 
N. example structures/exponents Hours 

8. Stating facts The Sun rises in the east. Present simple Reading: 10 
and truths The earth is round. including negative Factual text (birds, animals, 

Mt. Everest is the highest invention) 

mountain in the world. Writing: 

The snake is not a mammal. Paragraph based on facts 

9. Giving Go straight. Imperatives Reading: 11 
directions Tum left. (affirmative and A map with the directions 

Walk along the road. negative) Description of a place 

The school is on your right. Writing: 
Prepositions of 

direction 
Tasks on giving directions 

10. Narrating past I went to the river to swim. Past simple Reading: 9 
events She had tea in the morning. A story 

The thief stole my bag. A biography 

Writing: 

A story (completion and 

ordering) 

Describing special events 

Punctuation:conuna 

11. Giving reasons I went to bed early because the Past simple Reading: 10 
light went out. Personal experience 

She didn't speak to me because And, but and because A short note 
she was busy. Writing: 
I am late because there was heavy A short paragraph explaining 
traffic on the road. /giving reasons for I justifying 

a point of view 



s. Languagefunctions1 and Grammar Reading and Writing2 Working 
N. example structures/exponents Hours 

12. Describing Dhaniya is a slim girl. She is 12 Adjectives: common Reading: 11 

people and years old. She has long hair and a and demonstrative Famous people/places 
places short nose. Writing: 

Pokhara is a beautiful valley. Present continuous Description of a person/place 

13. Expressing I like playing football. Verb+ing Reading: 11 

likes and I don't like walking in the rain. (like/hate/love) Hobbies and interests 
dislikes Do you like reading newspapers? Writing: 

He/she doesn't like ........ Negation A short paragraph on hobbies 

We/ you/they don't and interests 

like ................... 

14. Expressing I can swim/run/play ............ Modals (can, can't, Reading: 11 

ability I can't do/ play/speak/walk ...... could, couldn't) Sports 

A conversation 

Writing: 

A short paragraph 

15. Agreeing and What do you think about that? Questions Reading: 10 

disagreeing I agree with you. A story 

That's true. A short poem 

I disagree. Writing: 

That's not always true. A short paragraph 

16. Talking about I'm going to write a book. Going to future Reading: 8 

future plans I'll go to Pokhara. A schedule 

I'm going to eat my lunch. Simple future A letter 

Writing: 

To do list 

Total working hours 160 



Grade Five 

s. Language Functions 3 and Grammar Reading and Wrlting4 Working 

N. example structures/exponents Hours 

1. Introducing and Hi, my name is ......... I was born Present simple Reading: 9 

leave taking in November. Meeting new friends 

Hello! Meet my friend, ........ Prepositions of time A short poem 
He/she is from (on, in, at) Writing: 
Pleased to meet you. A profile 
How are things with you? Punctuation: upper case letter 
Good bye. See you again. Take and full stop 
care. 

2. Expressing This is our school. It's ours. Possessive adjectives Reading: 9 

possession It's their book. It's theirs. Description of a room 

Do you like my shirt? Personal pronouns A short poem 

Writing: 

A short note, messages 

3. Asking for Can you tell me an interesting Questions Reading: 9 
information place in Nepal? Past simple of to be Schedule and timetable 

Excuse me! Do you know where Brochure 
Manakamana is? When did you Adverbs of frequency Writing: 
begin grade five? A short simple personal letter 
Where are vou from? 

4. Requesting and Can you help me? Questions and Reading: 9 
apologising Could you open the door please? negatives Story 

Sure. A letter 

Yes, of course. Writing: 

I'm sorry. I'm busy. A letter 

3 The language functions should be introduced through suitable listening and speaking tasks too. 
4 The suggested tasks for reading are not titles. Some of them are just suggested themes. The reading texts should cover: stories, poems/songs, 

factual texts and other child friendly texts. 



s. Language Functions 3 and Grammar Reading and Writing4 Working 

N. example structures/exponents Hours 

5. Congratulating Congratulations! Adverbs Reading: 9 
and thanking Congratulations on your success! Congratulation message 

Well done! Thank you note. 

Good job! Writing: 

Thank you. Punctuation: exclamation 

Thanks a lot. mark 

Thank you so much. Postcard 

Congratulation message 

6. Expressing A lot of people enjoy listening to Uncountable nouns Reading: 9 

quantity pop music. At a grocery store 
I don't have much money. How much/many A short poem 

There aren't many apples on the Articles: A/an Writing: 
table. A paragraph 
I eat an apple a day. 

7. Making She is younger than me. Comparatives and Reading: 9 

comparison This exercise is more difficult superlatives A factual text 

than the last one. A short poem 
Mt. Everest is the tallest mountain Articles: The Writing: 
in the world. A paragraph 

8. Describing The girl is sitting next to her Prepositions of location Reading: 9 
location father. A famous place 

She is standing between her Factual text 
parents. Writing: 
Jwnla lies in the Karnali province. Description of a place 



s. Language Functions 3 and Grammar Reading and Writing4 Working 
N. example structures/exponents Hours 

9. Stating facts The Earth is round. Present simple Reading: 9 
and truths The moon goes round the Earth. (including negative) Informative text 

Water is a liquid substance. A short poem 

Writing: 

A paragraph 

10. Giving Open your book. Preposition of direction Reading: 9 
instructions and Talk to your friend. A map 
directions Take the first turning on the left. Imperative (affirmative A recipe 

Go straight. and negative) Writing: 

Tum right Directions 

Then, you will see .... On your A recipe 

left. 

11. Narrating past When Mary woke up, it was Past simple Reading: 10 
events snowing. A story 

Then, she walked out of her room Past continuous A short poem 
and started playing in the snow. Writing: 

Completing a story 

Story 

12. Asking for and Why are you late? Past simple Reading: 10 
giving reasons I didn't speak to her because she A story 

ignored me. And, but and because An e-mail message 

Writing: 

A message/personal letter/e-
mail 

13. Describing Lakpa is ten years old. Adjectives Reading: 10 
people places He has a round face. Jobs and professions 
and things Khaptad is beautiful. It's in Present continuous A simple brochure 

Sudurpaschim province. Writing: 



s. Language Functions 3 and Grammar Reading and Writing4 Working 

N. example structures/exponents Hours 

The table is round. There is/are ... Descriptive paragraph 

Punctuation: Question mark 

and comma 

14. Expressing likes I like dancing but I don't like Verb+ ing Reading: 10 
and dislikes singing. (like/hate/enjoy/ love) Hobbies and interests 

I enjoy going shopping. A short poem 

I hate dancing in groups. Writing: 

She likes singing. A paragraph 

15. Expressing Catherine can play the flute. Modals (Can, can't, Reading: 10 
ability Thomas can't speak Chinese. could, couldn't) Sports 

When she was in Germany, she A short poem 

could speak German. Writing: 

A paragraph 

16. Agreeing and You're absolutely right. Questions Reading: 10 
disagreeing I completely agree with you. A story 

That's not completely true. Basic intensifiers A text on family affair 

I don't think so. Writing: 

A paragraph 

17. Talking about I'm going to sing a song. Going to future Reading: 10 
future plans What are you going to do on the A factual text on plans and 

school anniversary? Simple future intentions 

Will you go to Kathmandu A short poem 

tomorrow? Writing: 

Messages/ e-mails 

Total working houn 160 



6. Learning Facilitation Process 

The learning facilitation process is directly associated with effective teaching and learning. 
There are many ways of facilitating students' learning which English language teachers can 
employ in the classrooms. They are expected to use a variety of teaching methods and 
techniques in order to help students learn the language meaningfully and effectively. Leaming 
facilitation is crucial to achieving the curricular goals. 

6.1 Principles of Learning Facilitation: The learning facilitation process in teaching English 
at these grades should follow the following principles. 

a. Fun and engagement: A great way to help students learn a language is to make it fun. 

When teachers use activities that engage learners in a fun way, they are more willing to 
participate in various tasks and activities both inside and outside the classroom. 

b. Communicative activities: Leaming English at these grades is primarily for 
communication. Thus, an English class should have lots of real-life communicative 

tasks and activities. 

c. Exposure: Effective language learning depends on the amount of exposure the students 
get so the teachers should provide ample opportunities for the students to participate in 
various English language learning activities. Teachers need to use English suitable for 

this level and avoid translation until it is really necessary. 

d. Personalisation: Personalisation takes place when activities allow students to use 
language to express their own ideas, feelings and opinions. It ensures true 
communication as learners communicate real information about themselves. 

e. Content and language integrated learning: Meaningful contents relating to the real
world help learners comprehend not only the content but also the accompanying 
language. Integrating content and language is a clear departure from mere 
communication towards a meaningful understanding of the language as a vehicle. 

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

g. Maximum use of audiovisual aids: The use of audiovisual aids makes learning fun and 
lively. They can equally contribute for improving pronunciation, communication and 
students' confidence. 

h. Warmth, love and affection: Students learn best in the environment with warmth, love 
and affection. The feeling of warmth, love and affection in the students creates safe and 

homely environment in the classrooms. 

i. Learning through information and communication technology (ICT): With the 
advent of ICT, language learning has become more accessible to learners. Digital 
technologies allow learners to access learning materials from anywhere and anytime 

according to their needs and interests. The effective and efficient use of ICT tools in 
language pedagogy and learning develops learner's autonomy in different ways. 



j. Learner autonomy: Students learn better when they have autonomy. The strategies 
that promote learner autonomy for example self-correction, peer correction and self
learning should be encouraged. 

6.2 Methods, Techniques and Activities 

Based on the above-mentioned pedagogical principles, teachers can use various 
methods, techniques and activities to achieve learning outcomes and develop 
competencies in students as envisioned by the curriculum. The list below contains some 
useful examples of methods, techniques and activities that can be employed in the 
classrooms. 

• Question answer • Reading aloud 

• Games • Cued dialogue 

• Demonstration • Use of audios/videos 

• Personalisation • Sentence starters 

• Think, pair, share (TPS) • Silent reading 

• Individual work • Dictation 

• Pair work • Copying 

• Group work • Controlled writing 
• Use of pictures/flashcards • Guided writing 
• Use of chants and rhymes • Free writing 
• Role play/dramatisation • Quizzes 

• Drilling • Puzzles 

• Story telling 

7. Student Assessment 

Assessment is an integral part of teaching and learning process. It assesses not only the students' 
performance but also provides feedback to the teachers so that they can make improvement in 
their teaching. Both formative and summative assessment should be carried out to assess 
students' learning. The main purpose of formative assessment is to improve students' learning. 
Formal as well as informal assessment strategies will be used in formative assessment. Some 
tools for formative assessment can be classroom activities and classroom tasks, observation of 
students' work and performance, homework, project work, oral and written tests, unit and 
trimester examinations, self and peer assessment and so on. Summative assessment will be 
carried out to determine the learning level of the students. Both internal and external assessment 
will take the form of summative assessment. 

7.1 Internal Assessment 

Internal assessment consists of several components. A portfolio of each student should be 
maintained by the teacher. The portfolio consists of the details on students' performance in 
different assessment areas given in the table below. The record of students' project work or 
other proof of the students' performance should be kept in their portfolios. The allocation 
of weightage to each of the assessment areas will be as specified in the table below. 
Assessment in each of the areas from a to c from the above table should be done on a 
regular basis. 



S.N. Assessment areas Weightage 

a. Participation (Attendance - 2 and students' performance in 4 

teaching and learning activities - 2) 

b. Reading and writing (Each skill carries 50% weightage) 16 

c. Listening and speaking (Each skill carries 50% weightage) 20 

d. Terminal test 10 

Total weightage 50 

7.1.1 Specification for Internal Assessment 

a. Participation - 4 Stu.dents' attendance carries 2 marks and their performance in 

(Attendance -2 and teaching and learning activities carries 2 marks. Keep their 
students' performance records of attendance and performance and award marks based 
in teaching and on the judgement. 
learning activities - 2) 

b. Reading and writing - Teachers can themselves decide the number of internal tests for 
16 (Each skill carries reading and writing. Here are some suggestions for the types of 
50% weightage) reading and writing tasks. 

Reading 

1. A reading text with reading comprehension questions: 
true/false, fill in the gaps, multiple choice, matching items, 
Ordering, short answer questions. 

2. Ask students to read a short story in English (borrow the 
story book from library or somebody else) and retell the 

story to the whole class. 

(Note: Choose different types of short authentic texts and design 
test items that consist of comprehension processes such as 
literal comprehension, reorganisation and simple inference. The 
reading tasks should cover the type of texts dealt with within the 
assessment period.) 

Writing 

1. A writing task that covers the mechanics of writing: 
punctuation, spelling and capitalisation. 

2. A short paragraph 

3. A description of a person/place/thing 

4. A personal letter 

5. A message/an email 

6. Ask students to copy a story in English from a story book 

and submit. 

(Note: The tasks chosen for the assessment of students' learning 

should be among the tasks they have practised within the 
assessment period.) 

c. Listening and speaking Teachers can themselves decide the number of internal tests for 
-20 listening and speaking. Here are some suggestions for the types 



(Each skill carries 50% of listening and speaking tasks. 

weightage) Listening 

1. Listen and act 

2. Listen and draw 

3. Listen and answer 

4. Listen and follow 

5. Dictation 

(The teacher can use a recorded audio or his/her own voice for 

testing students' listening skill. The test items for 'listen and 

answer' can be true/false, multiple choice, fill in the blanks or 

matching items focusing on literal understanding, 

reorganisation and simple inference.) 

Speaking 

1. Question answer 

2. Describing a picture 

3. Describing people/place/object 

4. Reading aloud 

5. Talking about oneself 

6 Short interview 

(Teachers need to assess accuracy and fluency.) 

d. Terminal test - 10 Administer two terminal tests and convert the weightage of each 

terminal test to 5 and keep the record of the students' scores 

accordingly. 

7.2 External Assessment 

~o 

The external assessment will take the form of final examination and is based on the written 

test which covers reading and writing skills. Grammar is incorporated in writing section. 

Reading covers 25 marks and writing covers 25 marks. The test will follow the test 

specification chart developed by Curriculum Development Centre. 
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l"fll~~VC:I 

ltlil' 

!I.. ~ ~ tstiliil•i "'let !(. <t. ~ olp>•S'j q; • ~.~.~~.~"{ • ~~"{~ <t !( 

• ~~"{ ~ ~~Q)lif11 ~ ~ 1Ttr q~~l'1 ..,-.f i'1•il\3~ 

3IP+i 6£13'11 **' ~ ~q)t't ~ •Jllt.,l'd< fiffuGllC! ~ • it~~~ 
• 'eliilic:l~ill 'rj'~ ~ ~ ~ qfi:~l'1 wt 1{W'4+iG112' 'eliilic:l~ill ~ 

fi;i\iillc:1ll4~ i'ft•ii'd~ ~liili8ll4 ~ ?A(~l'd'1 

• ~ ~ 'eliilic:lill q«6(CI I • -:atr ar~ iilil!iq;q;1 lif11i6(iil ~ i'1•ii'd~ 

~ ~ 'f.f2'1"'d' ~ arm ~ lif11i6(iil*1 ~ • ~ f4i~+ilif11 m1'R 
~ 'eliilic:l~ill ~ 'rj'~ fi;i\iillc:l~ill ~ 1Ttr 'eliilic:l~ill 

~ ?A("U'd'1 (Wl•ii'd~ q~5(Clt6) ~ ~ 'elC:ra ~ 

• ~ f;.tl~+jq)j 'el+i<fl6(iil (~ q;~~~~ 

lif11lfl(Wll~ q;1tfl4•1) ~ ~ ~ 

'f.f2'T'd"'1' ~ <e \11 I 81 ll q ~ 6(Cl*1 

~ ~ f:l2'1\3"ekli'tft ~ ~q\i'ft 

~ 

~.~. <e4fllif1(Uj • ~~qr oe~a 6.-ilq;) ~ • ~ ~ 1Ilit1T 1Ttr 90 

• iRTirtT ~ 1Ilit1T 1Ttr iRTirtT ~ Q(Wiq\i'1 ~ 'eJ.i~jq)(Uj ~ 1T'f i'1•ii'd~ 
1Ttr ~ ~ W:{Ckl • a <I '1$) 1Ilit1T 1Ttr Q(WI qi i'1 ~ ~ 

~4f}q)(Uiijlj ~ ~ ~J.i~jq)(Ujt6) ~ ~ 

c;O 
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'Ii'. ~in tAtlf'1 <t qf\fftiil"i I -.T1f 

°"· 'If. {llU:ff(*~ll~ 9.0. ~ 'El(lIT ~ ~ (!al~Cl«J>ei(iilcffl m ~ rrtr efielllIT 

~ ~ '(" ~ amrRlIT ~ ~ ~T:1'11*1 'iifRlrr m~ 
W"l'h~ ~I 

9.9.. d41(cffl ij+i~~lt Wl'11Wl44i~ fei~l{¥1ll+il dlltll\11'11 ~ ijH4a"I 

~ '{¥1'lflT di 'l+llf.1 a ~ ~ 1To:f ~ 1 ij <fil a'>I ~ 

~ ~ 1To:f 311'<1'1'>1!¥1 'Ellag(iil 4~'iill'1 rrtf ~~~I 
9. ~. ~101a?.1 ~ctijliffl ~~ ~ 11fu" (!"qr~ dlltll\11"11 ~ 

otfa~'kt ~£11!¥{¥1141¥1 '{¥1'lflT ~ m 4~T.tl'1 1T'fr dl'l+ilf.:ta 

~~~I 

9.9.. d41(*1 'El(lIT ~ ~ '(" ~ ij((9lll{¥11t ~ rrtT 
ct~1r:~rq;a *1~1\11+11 ~ ii4'1r:a1~1«- 1 

9. ~. d41(cffl ~ ~~ \if'1T +Uf.:tij~lt ;a;flg(iil{il 31""11ltcffl W ~ 
dl~4il f.:r+i'tur ~ '(" ~ amrRlIT ct~lh~fq;a 4>1~1\il+H 

«1~~~ Ci4'1l\31~l«_ 1 

~. ~\1141fb1a 9. ~. ~ ~ ~ ~e:i~«_ C{T 416'~'1«'11¥iillc ij(*~'1 ~I 

4ili1111i ~ a1~4il Gf'1'1'l ij\illa'>lll ~ '(" iil\illeflll ~ 

~~i!lllt efi&llcfflol+H ~ ~: 

I ~·mftq ~ I llloi1dlq ~ 

I 
9.'lf. ~after ij+i'>jqi'(OI iS4'11\3~"'M '(" ~ lTfi =etliqq'(+il ~~I 

9.~. ~ tfCra 'T1f'1" ~ ij+Jl~!IT °B ~~after ijlfll'{)'(Ujij+q<tfl 

41 ulalll 'ii(TCflf ij+ijqi'(UIC'.fil ~ I ~ '> ~ '> ..,~~ ~ 

(416'~'1«'11¥+11 \3~1'(ei01 ~~ct*' Q I) 

4~Lll\11'11/\11Ll"'l411t+ii¥ ci;ri ~'Mct«j)cffl ~, ~ m~'1cffl ~ '(" \34".{'k1<'111¥1 amrRlIT 

Cllfck141d C{T ijl'i~* ~ 1To:f ~ Q I 1f1' q;1l.fg(iil ij+:qle:'14it'€11C( efi~lcfflol+il \ll«J)a'>l4><01 

~ Q I 'll«j)efl4i'<Ol+il ~, ~ C{T 4i'"°:ic< \ll~iWM '\ll"llllr 1To:f ~ Q I ~ ~~ltt.fil 

q~qi\11'11 4>146(iil "fl!"IT 1ITT" RI fu~ ~ISlllct«j)cffl ~~ ~~ 3f"l 4~lil\11'11 

1¥146(iil ~l(l\3'j)4'i QI 

ft. f<tC6 I ii 1tttaftC6 '(U I ~ "610" QfstitU 

~ 416'~ij1+iiil ~¥ffi:rr 41fbla'>lll ~'MCl«J)cffl m<1l1T ~ rrtT ~1fb1alll ~ m~ 

CllCil61(t~~l{¥1" fu°4" ~l'{)lijl'{)I '{¥1'lflT ij6Ll"'l~ilf+ii¥, ("'1'11f+ii¥, 3141S1Ullt+ii¥~41i?H'ti¥1 fq'ftjg(iilqil 

lWA+i'JHI ~H~dtlc ~ (l"qf ~ 31+t.:'fliffl 'ij1"+j"+jT ~ rR fiilll4>~14~'>1 ~1¥1~+11 ~ 

~ I efi&TT 'If-~ '+iT fiilll4>{¥114~'>1 ~ ~£114>{114 ij*'tl{1'1!¥1 '{¥1'lflT '\ll"llllr 1To:f ~ ~ 
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15'. "'*· """' """'~ ~lfbl'litl m ~ "~l"''I ~ 

19. ~HilfH 11 c-+t i4' • ~~ • ~lf'Oli:lt4'1 ~ ~ ~~ei'(li\+ti ~ 

~ t4'1 it4'1 fcJfu" • ij+H'4i*l ~ ~TA~ 

~ Q\'t'h~, 

fcilig;i15101 ~ ~ 

c;. Q\'t'h~ ~ • fu~~~,~~ • ~~ ~ 'Clf.f ~I f01 a"l ll 'CITT"0'1T ~ 

SI~ <fl'tt ( fu~.~~~~ ~ ~ ~ q~T.11'1, ~*li*l 

fcircr+tT ~ ~ ~ +r ~ 1 (Cfl '1 a'lT ~ 'CITT"0'1T f.1+tfu1 +u 
TA~~ ~TA~I 

"~~~···" • ~ I fO 181 ll 3ITTU'<1i$f Pcil ll 16 (ii\ fu!ff1lT TA, 
~~1111~ '*llf'18ill ~ (~ a'lT *lo15'(1i\*l) 

SI~ '16(6 TA ~ I ~ 
(APPLE Technique) 

131q11'3'1 ~ : 

A: Ask question in 

whole class 
P: Pause for a while 

P: Pick a student 
L: Listen answer 

carefully 
E:Evaluate) 

~. ~' • ~qr~ • ~ qf.; ~lfbi8il1 fillSlllcFRJ:~I~ ~ 

d1 'lij rtll '1 a'lT ~ ~ ~ Sl~'16'(1i\ ~ ~~ 

~ • ~ "*11f ~ i:l~t4'1*l ~ 1f't WTTt 311Gl~l1* "iJR ~. 
ifR+rr @IWM'I ~ ~ ~ ~+ti:l(Vflll iji:l#ti'(li\ 

• fi1~1\!ffim1 ~ q~+.111, S1'*ifa+t1 ~ ct«J>5'(1i\ a'lT 
• ~~"{ 31 Cl ft!@'(li\+t I fli "1 *l ~ 

• q:i:or.i'115101 • ij+j~('fllj \ill'*ift=lti'(li\'4'1 ill~l6'l6 

90. C4'ql C4'q'1 tJ;Cf1l • fil ISi l1 GI «J><.11 ~ qi~ • ~ qf.; ~lfbidlll tij(Oi16'(1i\ ~'4'1'3'1 ¥ 
1ft<f '(li\'qllf ~ a'lT .m qi~q<f tJ;Cf1l ~ ~ 

3fGltij(Oi1(.11~ ~ ~ TA ~ ~ : ili"1*l 

~~1A 3TC{f.ll(Oll Ci4ijl'd'1, ~ "{ qol'1*l 

~~qr;:f 

• ~ 1f018il1 1IBf: ~ fil ISi l1 Gl«J>ei'(li\ fu!WUTllT 
~TA~I 

99 q~"1l 111'11 fcJfu" • ij+t~l*l ~ • ~lfbli:lt4'1 ~ ~ ~~ei'(li\+tl ~ 

• ~~ ~TA~ 

• lll ljj '11 *' '4'1 llf rq ll '1 



15'. "'*· """' """'~ ~lfbl'litl m ~ "~l"''I ~ 

• m~~ 
• fiil~~ISIOI "{ ~ 

• ~ 

9~. ~~ • fiil~lli.il~{'11~ ~ • ~ (ijtvte;'<6$1 lITTA+ilSllC! 41f018ill 

~~1Tfi ijF(Ulle\'<6441 qf<f~d 1RT\1"f I ~ 

~ - ~fl:tS:osH C! 1Rft (~~ 111.,,ili +i I 

~ ~ ~ q1~q1~1 ~ 

~ 1Rft 1liT ~) ~ ~, 

~ ol!IT ~ ~ ~*1'3'1 
~ 

- flq I '1 +i I '1 +i I am.Tifui 11l1lfr ~ 
(mairar mr ~ !tf"ll~l\A ~ 

~ dl(l'.flg'(& ~~({*I 4TI€ig'<6 

%~41~.,,I ~ I fll~qt@; CA6!i*cN 

4flllel(rl' ~ flql'1+il'1 dl~*llSllC! 

~qw~~~ 
dll\3"{'11~ ~ ~ ~) ~ 

~(ijlllt'll~ flql'1+il'1 dl~*l+il ~, 

~ ~ 1fU'3"'1" ~ 
- ~~~~,~~ 

~~~~~ 
~ ~ '1f'.1t**' 90, ,o, ... 
m +rr.f ~ 1liT ~ *{'1 m 
~ 1liT ~ ~{'11'3~) 5JTG 

~l_T'lll"'(1$1 URUTT ~ ~ 

- Prime up or cube up <prime up 

~ \JIGf prime number ~ 'i.il'T 

cube up ~ cube number ~ 

3lf.f +rr.f mi~)~ ~t'llSllC! 

~ ol!IT ~ ~ ~~(41'3'1 

• ~ 4fl *<01, Wlli" ~ ~'11el'<6*1 qfi:T.11'1 

fulffUT lfrf 

9l 'lllll4ll\+i* ~ • ~&11$101m ~ • • 'll lll 411 '*~ ~ mw +i ISi 1 eo e(ri" qf.; 
"> ~ 'Alll411t+1* 41fbl8ill ~ll(Ollel(rl' f.p{fur 1fU'3"'1" I ~ 

~I l'Rft, ~, ~, 1!'°'1'f, 'iWT, i{fq", 

'cA"ur, ~, ~'11el'<6, ~ ol!IT 

~4fl*<o1$1 ~~I 
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'Ii'.~. ~ ~ ~IR~I~ ~litfll\IE 

q~flifd, • OR, m1il, ~"'-tilE\'(li\, ~4'!~1J, ~ ~ ~ 

~"{ q «j)E\ '(Ii\ ("14j)"1 I E\'(li\) ~ 

~ 

¥. <1'41(ct>~ll~ ~"{~ • ~ "{ «l~c*I '11'11 E\'(li\ 

~m • ~('IE\'(li\, ~ ~' <'llf{;i*IE\<61 ~ ~ 

'11'11E\'(li\ ~ 

~. ~\jji lflil<'l ~ • m *fls·E\'(li\, ~ ~ 'Cl'T ~ &11ii1fli* 

3Tfll Olj 6"11 * E\ '(Ii\ '~ ~ ~ ... +ii (i!E\'(li\,j\jjil ul{lj(l '11'116'(1i\, ~' m m 
~*6'(1i\ ~ 

") 

~iil*(lli, • ~ mlflf.lq<, ~~<1 ~' ~ ~ ~ 
31~+U1<11 "{ 

~ 

'dM~<'l ~ ~ <el+iQIE\'(li\ 'de>IE\(lll*I ~ 'Cl'T ~l+ilr=ll 'l~\M~i1*1 ~ +rr.f ~ il~l{i.lil 

ift I q~~~ \3q':iCR1 ;aq1ll6<61 ~ fulffOT ~ ~41*(11q(11~ 3fiJl 'Pilil*lfl 

~ 311Cl~ll* ~I 

~. Pc.Gilft i{~l~il 

qj?.i_lhfi+i~ ~&TT 1ftcl;r ~!flllffi" "{ ~ ~ ~ '+iC(1'+il{r6l ~~'qrj 1fTf f.9401fo11t+1* "{ 

fitoilllc-+i* 'i~l(ct>'1 31Cl{'1kl1 ~ ~ I ~+ifllllc-+i* 'i~l(ct>1r6l ~ ~ ~ 'i~i(ct>'1 

"{ 'ftl6"i'it11ol*I +ITTA+i«llc ~~ ~*lcq+il ~ w.i ift I ~*lcq4)1 ~ ~ ~ ~+illlllc-+i* 

'i~l(ct>1 fulffOT ~ '.ll~lllr6l ~ 31~1*1 ~ <E:'lq~Q I ~+illlllt+l* 'i~l(ct>1*1 ~ 

~&TT ~lll*('llq, ~~ *14<e+xi1~1*1 31Cl("ll*'1, ~, q~£t1\J111 ~' ~ er~ ~ 

~, ~ er~ ~+ii~* 'l"fr~, 31~~CR1 ~lll*('llq, ~ er~ ~e:q1bl 'i~F(ct>1(1~114<'1*1 

~ 1irlWT 1f<f ~ 1 pqt11llci«J:*1 ~*1~q~T.11(( -aM~<'l <e1f.1'1E\'(li\~1 1irlWT llft m 
~l'MCl«j)+il ~~ ~ ~ q~:q11 llft ~ ~ ~ ~~ ~ ¥-41<*1 

{'1'11fr ~ 'ft16'ilf401 ~ ~I "'{"1<'1+i ~ ~ ~ ~ ~ 1f'1~""1<'1<11 i'f~l{~+:+i 

311Cl~ll* ~ (Scaffolding) ~ fit<~Frnl ~'lq~a I 

(~) di I "fl f( Cfi +{ i"l4 I 'l_lfi"1 

311""<1~* 'i~l(ct>1~ ~&TT ~6'+ilf11<11, ~+ii~* 'l"fr~ "{ '.lllfHllc-+i* ~ ;q~lil\1111 

*14E\(El+11 ~~ ~ ~ 31(CJ>(11~ m '+i'1f.R ~I dllkt~* 'i~l(ct>1«112' ~ 31(CJ>(11~ 



cfwf/e"t lzIff kf7\oj|md -sIff $–%_, @)&*  *( 

k[i7kf]if0f k|bfg u/L ljBfyL{sf] l;sfOdf ;'wf/ Nofpgsf nflu k|of]u ug'{kg]{ 5 . 
cfGtl/s d"Nofª\sgsf] ef/ %) k|ltzt x'g] 5 . 

cfGtl/s d"Nofª\sgsf cfwf/x¿ o;k|sf/ /x]sf 5g\ M  

pkl:ylt / l;sfO 
;xeflutf 

q}dfl;s k/LIffaf6 k|fKt 
cª\s 

k|of]ufTds sfo{÷kl/of]hgf 
sfo{ 

hDdf 

$ !) #^ %) 

-c_ sIff ;xeflutf 

pkl:ylt / l;sfO ;xeflutf hDdf cª\s $ /x]sf] 5 h'g ljBfyL{sf] pkl:ylt / 
l;sfO lj|mofsnfkdf ePsf] ;xeflutfsf cfwf/df k|bfg ul/g] 5 . 

-cf_ q}dfl;s k/LIffaf6 k|fKt cª\s 

k|To]s sIffdf slDtdf b'O{ k6s q}dfl;s k/LIff ;~rfng ug'{kg]{ 5 . ljBfyL{n] 
q}dfl;s k/LIffx¿df k|fKt u/]sf] cª\snfO{ k"0ff{ª\s !) df ¿kfGt/ u/L /fVg'kg]{ 5 . 

-O_ k|of]ufTds sfo{÷kl/of]hgf sfo{ 

k|To]s ljBfyL{n] kf7\oj|md / kf7\ok':tsdf ePsf ;a} ljifoj:t'sf] If]qcGtu{t 
;dfj]z ePsf k|of]ufTds sfo{÷kl/of]hgf sfo{ ug'{kg]{ 5 . ljBfyL{n] u/]sf k|To]s 
k|of]ufTds sfo{÷kl/of]hgf sfo{sf] ;~rfng, k|:t'tLs/0f / clen]vLs/0f ug'{kg]{ 5 .  

k|of]ufTds sfo{÷kl/of]hgf sfo{sf] d"Nofª\sgsf] cfwf/x¿ 

j|m=;= sfo{ ljj/0f cfwf/ cª\s 

! 
k|of]ufTds 
sfo{÷kl/of]hgf 
sfo{ 

k|of]ufTds sfo{÷kl/of]hgf sfo{ 
;~rfng / sfo{;Dkfbg 

@) 

k|:t'tLs/0f / clen]vLs/0f !^ 

-v_ afx\o k/LIff

lg0f{ofTds d"Nofª\sgdf afx\o k/LIffsf] ef/ %) k|ltzt x'g] 5 . k|To]s k/LIffdf k|Zg 
;f]Wbf z}lIfs ;qsf] ;'?b]lv k9fO ePsf ;a} kf7x¿af6 ;d]l6g] u/L k|Zg ;f]Wg''kg]{ 5 
. k|Zgkq lgdf{0f ubf{ kf7\oj|md ljsf; s]Gb|n] tof/ u/]sf] ljlzi6Ls/0f tflnsfnfO{ 
cfwf/ dfgL lgdf{0f ug'{k5{ . 
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~. ~ (tCftt1dl 

tp"&TI ¥-~ ~ ~ ~ ~ f}.tl\lllc.A 3W"lll'1Y~T:lli\ ~~ f.1+:i1~fl!ia ~~ ~ ~ 

~: 

~. ~~1f.1qi ~ CJf'iilllc.A ~ (f!l{T ~ CJf.lilll~ld fu'qqfy vzITlT 

~. ~ 111"IC4'1+il ~ (f!l{T ~ ~ vzITlT ( ~ 'dYlllEi('i 61C4{1U1''1 

~. ~ q~ffqi<UI (f!l{T liiflq"1Slf'iilll~+:Cilitfl ~ l!i11"1q)I~ 

¥. ~ ( Oll<11C4<Ulfdloqc,A 31"*1H1kl?E.I "{ ~'1{1"1c,A ~ ~ 

~. ~ "<" 'Jlt.flfiiqi ~qi(r.Pl 31T~ 1111'1qilfl (f!l{T m 311~1<*1 311rt~1'"1q)I Jql£ti!\('£ 

31C4{1kl"1 

~. "CRT~ ( ~1f.Rtqi1 311~1<'4{(1 f.:l~ll\ldjg('ic,A \ill'1qilfl ~ ~ 111lC4'1+il vzITlT 

13. ~ ~ (f!l{T dllq)l~flll rqu:gg('£c,A ~l+il~ \ill"'tq)I~ 



iJi.~. ~~ 
~ :aq~fi'f 

~y ~~ 

'l. ~ii lf.:liil> 'l. 'l ~illf.:itf' 3WM'1+'11 atch1lii1>'1 (observation), 'l. 'l ~illf.:itf' ~ \A~lllc.A ~ ~ 

~ q4'fitf'(OI (classification) < trtf&TUT 9.~ 31Cl'-"l"'liil>'1 (observation),~ (experiment)< 

(testing) ~iq<tfl ~ ~llliil>t11q6'(1>' ~ (inquiry) ~Ail<tfi° ~l+ili=l4 ~l4lii1>i•11q5'(1>' 1frf 
1frf ~ ft:r'1"c.A" ~ treT t1411 '3 '1 9.~ ~illf.:ttf' aw:lll"'l+H 31Cl'-"llii1>'1, ~ < ~~nfl\JIC'.fil 

'l. ~ ~fitlf.:ltf' \3qqi(016'(1>' ~ ( Td'1"16'(1>'r$1 ~ 'q"'a'T t1 411 '3 '1 

~Rllfltf' (Schematic) m sr'1T'3"'1' 9.¥ ~itlf'o:ttf' ::aqq>(U16'(1>'iif>I ~Rllf~q> (Schematic) f-€nf 
'l. ~ ~itlf.:ltf' ~ (scientific experiment) 1Jzj' ~<~~lfrf 

31 q '11 '3 'lq ~ ~I Cl ti I '1"1 ~ < tITT'f"1T lfrf 9.!( ~. ftlirG < ~+illt11~ ~ ~ $, ~ "{ 
'l. )( ~ ~ ~ < ~ ~'lct'1+il rrrqcpr ~qci1'€1~ ~ 1frf 

'3~16(016'(1>' ~ 1frf 9.~ ~ ~f{;i .. ~nc.A ~64l41~ ~ < ~ ~ 

'l. !( ~itlf.9tf' 94"'j41+il ~ ~ ~ ~~ 

'· ~ crv:rr ,.9 q'lq~iif>I, ~' 1'T.1'11qlli, fc'4T, ~' ,.'l ~~l(iif>I ~ '&lc:"Ul'(l>'tf'I '3~16(01 ~ < ~ 

~mftl aR-i'hl"'I, +1lCll~l.1 'hl"'ll.11~ ~ av:rr 'E4ld6'(1>'iilli! 311Cl~l4iil> 1'""'1'116'(1>' ~ 1frf 
~~l(tf'I ~ ~ qfu'f-11'1 lfrf '·' ~~l(iif>I 9ii1>1<6'(1>' (~llPffitf' ~' 31"'eH~l4f.Rliil> 

'·' *""ii!<ril ~l+ili=l4 qfi'€1l4~fua ~ ~' atT+:r ~) q;) ~ ~ < ~ 1frf 
9l4l41iif>I '3~16(016'(1>' ~ lfrf 

'-~ ~tf'l~iil>I 'l.1lftr +11iill~t1 ~ ~ lfrf 

'·~ 
Paint software < typing software +-I 1.11 '3 '1 '·" *""ii!< "{ +il'1cti'd4+-1 ~+il'1dl "{ ~ ~~£11'3'1 

,_¥ iil>""ii!( av;rr +1"'1iill~t1 ~ ~ ~ ,_!( era ~ (word processor) q;) ~ 1ffr ~ 
Ol4 f.R141 a ~&llq;f :a q I l4 6 (ii 31 q 111 :a '1 crv:rr s 't~ "i! Cfl4'R 1frf 
efi""ii!< ~~ ::aqll46'(1>' 31Clt1Ail"1 1frf 

'·~· 
Paint software ~ 1frf < typing software '€1 t1 I '3 '1 

,_!( ~"i!<~i!iilli! ~ crv:rr \ill'1iil>l~6(S' ~ 

l ~< l9 'ifliil6'(1>'1.11~ ~ l1A ci1a1ct<ofll4 a~ ~-'l '1flq6'(1>'1.11~ "ffi'T "{ ~ ~ atliil~llefi ~ ~ 

ClldlCl(OI (~, "ffi'T, '6TCIT, rt, +nit<~ auit11~ att~fi:!a ~ 1frf 



i 

i I 1
 

i 
~ 

ii ti 
~ 1

 i Ii 
~ 

i 
lili 

I 
(
Y

 
,,,. 

)o
 

rri 
rri 

rri 

a
 

i l; 
)o

 i"'iJ~ ~ ili~t !ilil 
(
Y

 
,,,. 

rri 
rri 

I i ~ 15 

i 
it~ ~i 

~ 
I i r~~ 
i 

w
 

~ 
~i~: 

i ::1 Ji 
~ 

~I 
i 

!ii Ii 
0

-
(
Y

 
,,,. 

)o
. 

)o
. 

)o
. 

f 
f 

i ll 
~ 

Ji 

~i 
~ir~ 

11 i1 i 
i 

!ili iili~t 
iiiil 

0
-

(
Y

 
,,,. 

)o
 

~ 
u

Y
 

)o
. 

)o
. 

)o
. 

)o
. 

)o
. 

)o
. 

Ji )o
. 

h
 

!ii 
i Ii 
i I 
lli 
i!-l 
e
r
 

l'Y
 

;,( 
;,( 

t i !~ ~ii JI! 
ill 
'1"7 

I">". 
~ 
~ 

~ i ;,( 

M
 

~ ~ ::,j 
~ l t i f )o

 
G

I'" 



::t<
 

~ 
~ 
l 

j l 
~ ~ 

I l~ 
~ 

, ,., 

"Ii 
i ii i j1 ~ 

~i'_ 
i 

t;I 
~ i 

l ~ 
d!: 

r~ 
c
t' 

~ 
~ 

it ; 
i ~ 

i 
d!: ~ 

I 
i J! 

ii ~till 
~tilt 

iJJ ~-
~ 

lJ!~ 
I ii 

1llilri1silii11~il~ft 
0

 
I 

in:-
u: 

0
: 

in:-
:>o. 

~ 
U": 

~. 
u: 

~ 
u: 

~ 
~ 

~~ 
~ 

~~ 
~ 

~ 
~ 

~ 

i 
§

 
i 

~ 
t 

I~ 
I 

;i itf ! 
i~i 

i 
~~ 

~ 
I t ~ i. 

--* ~ 
~ 

I ~i 
~ ~ 

I i i 
,. t ~t 

~1 
~it'~ 

~ 
~ 

f 
~ 

-d!: 

j It< l~ 
-

i ~ 
~ 

~ 
ID' 

~ii 
ti 

lillitil itll~iilli11Itl 
! ! 
0
 

~ 
in:-

u: 
0

: 
in:-

:>o. 
~ 

U": 
!>

. 
u: 
~ 

u: 
i 

~ 
~~ 

~ 
~ 
~ 

~ 
~ 

~~ 
~ 

I 
l 

i 
"tT

 

~ 
~ 

:1 
I uY

 
I If 



iJi.~. ~~ 
~ :aq\iitfiff 

~y ~!( 

\dttlflnldl \3Gl6(Ul~~d OlUW 1"fof 
~.99 <HY<~~ T11lT ~ 31f.:t~d 

(undesirable) ttf'<Cld'1(11{ Cfl?l c:At~u1~ 
~ 4~'il~('1 1fof 

~.9~ ~ ~ "Cfl?l 'At~Ui*I ~' 3lW "{ 

"1._tfl*<UI -R \341li6(E\ ~ 1"f<f 
~.9~ ~ 4~'i:ll'1 1f<f a~~"{ "'1<1f 

'i:l~i!l'1+11 q•ff*<UI 1"fof 
~.9'lf 'i:l(i!l'1*1 mm~"{ ~mm:o1 ~ 

~ 

\3. ~ \3.9 111f.R'1(11{ '*1+f 1f<f m ~+1a1*1 ~ \3.9 c:A*illi*i ~ <E4"'1d6(E\ 4~'i:li'1 1fof 
\iflq '1 +1 I \3Gl6<01 ~ ~ 1fof \3.~ ~ "(" ~ ~ qfhll~i ~ "(" ~ Cl«J;6(E\ 

~ IJ.~ ~.~a~ ~fr'11'1~1{ ~IC4l!ll* ~ 

~ l!if.Ri*i <1;4"'1d6(E\ 4&'i:li'1 1fof \3.~ ~' 31U4i<Gl!'O "<" 3141<Gl!'O Cf«!~"{ 
IJ.~ ~ '1flCl'1+11 f};i~~ g1fHl*I ::aqii1n1a1 ~ 

\3Gl6(016(E\ ~ IJ.'lf 'A*illi+ll mer ~ ~ ~ ~ ~ 1fof 
\3.'lf f};i-q~rt>i 'E4ld6(E\ ~ "(" ~ \3.!{ ~f.:t(Vli{ ~ *PHCiili! ~ ~ l!lf.Ri*I ~ 

IJ.!( ~(conductor) "<" 31'i:ll(VI* (insulator) '3Gl6(Ui~~d qfhll~d 1f<f 
Cf«! ~((~1\3'1 \3.~ ~ ~ <E4"'1d6(E\ 4~'i:li'1 1fof 

IJ. ~ '€J)k1 *~ ~ 61 ll d I ;i '€J:k1 $1 ll "{ '31 '€J:k1 $1 ll IJ.\3 ~f.:t(Vll{ ft "(" ~ a~ msrr "(" at~ ~ ~ 
Cl«J;t\(E\ «~1\3'1 C4 •ff*<OI 1"f<f 

IJ. \3 '€J>k1**' ~ ~ 1fof "{ ~ \3.c; 'Ali1•@<1 msrr "{at~~ a¥:fT msrr "<"at~ ~ 

'€J>k1*~ '€J)k1 $1 ll ~ ~ 1fof ~ ~ ~ 4~'iiil'1 1fof 
IJ.c; ~ \1fl Cl '1 +11 '€J)k1 *~ 1lll)lr "Cij"ffi"\3rf IJ.~ ~ 3111:11111*1 '1*1<1fl"I* 31~(6(E\ "Cij"ffi"\3rf 

\3.90 ~ 'Alil•i~kl~ ~ 3fRR'UT 31Cl~J:Cl'1 1fof 



iJi.~. ~~ 
~ :aq\iitfiff 

~y ~~ 

~.99 ~~. m, ~'*~ ~"{~m~ LED 

~ 1ffr tiRfr iiffi"1 ( ~ arra l<+il ~ ( ~ 

~m1frf 

~.r~ qf<qtt+11 ~. ~. m "{ ~'i:t~I ~ ~ 

~.9~ P:l"YAr¥1 ~ ~ 31q11>a1 ~ w~ ;aq11u:~ 

31 q ~ +GI "1 1frf 
c;. ~( c;.9 ~ ~ ( at1q;1<*1 m TR c;.9 311q)l~l+U ~' ~. ~ ( 31'"1 Ollq)l~~q fCio6~~ 

~~ c;.q f\!1~+106~, '11~+10'5~ ( Cll'!l10'5~*1 ~~~ 

~~ c;.q ~ arrtf"1T 31'&T+IT ~ ~<~" ~ ~ 

c;. ~ ~ Slq>l<q>I +1~1~+1*1 ~ ~ ~tll 1ffr ~ ( -m; ~ q;JZOT OlITT9!IT TR 
~ +i1ij+1+11 +11f.1ijq>j •1fu~fW.A cruR c;. ~ ~ ~ ajtqft ( 'l:t~+'lli'l ~ ajtqft 

1frf qf'<C)fl+11 ~ ~ ;aqq'R't +11g~:1m1 ~ 1frf 
c;. )( +fl ij +1 *' 'i q i'l+i l'1 1frf c;. )( 'l:t~+11*1 311q;1<+i1 ~ qf<cid•rn~*1 31ci«lq;"1 1ffr 
c;.~ Sll~fuq; fi:lqq:_r,A ~ ( 3RR ~ 'l:t~+11*1 ci;m ~ m 1frf 

~t11 fu..,''n:~a:i1e: ~ >aq1%~ 3IC1~+G1"1 

1frf 
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ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

tt. ~ ~ ~llfi'P"'fi • c:Ali'Hl!(ll('ti+U ~ ~ :aqi'.fi(lll6(i:' (~, • glfl41!(11(11i'.fil ~ :;aqCj)(lll6(iK 

'3q Cj)(Oltl(i:' ~~I ~I~ ~I ~1 'Ef"tr ~~ 

-~,~~. ~) ~ ~ rrtT f-€111'3~ • ~#tlf.:tCf> :;aqCj)(llle!(i:\*1 #+lllfli'.fi 

~'~~' • \A~l41!(11(11+il ~ ~ :aqCj)(lll6(i:\*1 m csi11(!\*1 *•~1i'.fi1 m 
~ ~ 'Ef"tr ~ #utlflCf> (Schematic) ITT ~ ~ 
q~'€111 ~ ~ 'flt #ut1f!!Cf> m ~ 
-~,~~. f.:t lj +i i'.fil ~Ai iWtt ~qi (ii 1A" 
~l~~I • ~~ #utlflCj) m ~ ~ lfif 
~ ~ 'Ef"tr ~ (1411'3~ ~ d11Cl!(l!Cf) ~6'11"1Cf>(lll lR I 

'("Cj)Q;j lflCj) 

(Schematic) m 
t~ ~#tlf.:lCf> ~ • \A~l4ll\+iCf) ~ Tffi fu~ ~ ~ • ~#tlf.:tCf> ~ Tffl ~ICl~.U'1 

Tffi d1 q 11 '3 :cq " ~ lfif, miT(" m ~1~£11~ ~ 'Cf)l+f ilQ\1ilQ\*1 ~ d1Cl~lCf)1 Ti« 
~I Clal ..fltl(i:' lfif, m~ ~ q1~q1~"'1 'Cf)l+f lfif, • \A lfl 41 !( II (11 +i I d1 q 11 \3 1 q"if d1"RR'llT 

g4"'j41!(11{'11+tl ~' ~ ~ dtCl~lCf)1 3flf'1"l'Q\ 'lat q 11 Q\tfi j di q «I Cj) 1 Ti« 
lfif, ;:ffi;rr ~ ~ lfif, \A4l411\+if.f) ~ 

lfif t"'41'g(!\Cf)I ~ tJf.:r ~ fu~ ~ 

~~/~CIT~~ 1'«(&1, ~ 

~ Cf¥IT (~1£1'1(11{ ~ 'lWf ~ 
~1Cla1ifle;(i:\ ~i'.fil'3~ 

• ~ 'Q\'3"CT ~#tlf.1Cj) ~ lfif {'1411\3~ ~ 

~ Tffi atq11:;a1q'f ~1Clal"1'1es(i:\ ati!l('t+ai"1 

lfif (1411'3 ~ 

. m :a!Wif<cAa ~ d1Cll?i+ai1 ~ 

~ 5T'fr "1liffl1"1'>1Cf>I ~ d1"'('1({}j}£11 'flt 
~1Cla1ifles(i:\ ~ lfif ~ 1A" 



ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

• ~~fa(e\c:6) ~6'Sll~ldl+il Sl4l~ll!ll{'11+il 

•:;p:iH 11 c=+i * ~ lfCIT 31 q '11\31q Of 

dt 1'€1'( 01 g(e'c:6) 'illi ~ "{ ~ lf;:f 
{'1~11\3 ~ 

<t . y ;:rrq" • anlFft mm '1 I '1q Of i.il «J:6(e\ "{ ~ ~ • 3Wrn'f ~ ~~ 1'm ~ 
- ~ *ii.i!'1+11 ~ ~ \3q*(016(i" q1~q1~i'l ~ lf;:f ~~~l\:l'1~.~ 

;uqcf)f \:lC::l6<016(e\ {'1~11\3~ ~~;~fi.rnl~ 

- ~ 31Clf.11(011 • n~err~~~1'm • ~ *iiii'1+il ~ ~ ;:rrq" 

- ~#tlf.:t* 31!44'1+11 ~ 1f;:f ~*1\3'"1 "{ lfTT'IT qr~ Sltll~14~1 \3C::l6(016(i" 'Sj'iTf ~ 

~ lttl"T"f ~ • ~ a:r~ ~ {'11~11Q)< err 
·~~~~~~{'1c:6) \3~16(01 ~~ 

{'1+a11~'Sl~1 ~ m ~mm-~~ • ~ '11"1iii'1+11 ~ ~ ~ 

~~'31~'il~ 1R~~~~ ~~~I 

f.:t~:qa 1lm ~ ii1«J:4~1 ~ 111 ITT 
~~~~ 

• ~ GRlGR ~ iil«J:6(e\ ~ ~ 

~/Wit",~~/~ err c1Hlii4<*1 WI. 
~ 1f;:f en ~11:::a'"I, ~ ~. "'1T"ti1 

{'1~11\3~ 

• ~ ~ v+r (optical illusions) ~ 

mm #11 ~~4 1lf.f 1:(lf.¥.ti'1 ~ ~ 

~~~~I 

~. ~~ ~.~ ~ d'ifr e ~ ~1 ~I~ 'Clltr, ~I ~I • ~a-qr ~~1(4>1 ~lct6<E\ ~o 

~ ~~F<*I ~ld6(e' ~~'hl'1, +1iiill~{'1 qfrif ~ ~'1"15(i"{'11~ ~~ 

~ (q~q~*I, ~. ~ d'ifr ~~l<*I 'E4ld6(i"*I '(e\'q'lIT • ~~Q)4>1 @•rn<E'r.A ~-ct'>i+itit 

~I~ ~'11\:l~ 

~00 



ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

tfl'fr, ~, • ~, "iil1tr ~ "{ ~ d11~1'1Sl~l'1 lA ~ aq wil :&1 a g (i\ q ~'€11 "1 lTif 
~~ ., ., 

(Think Pair Share) <1~*1r¥1 ~ ll'fr ~ ~"h1'1, +11Gill~t1 

~~) af~Rslet 'E4'1ag(i\r$1 'll£1l41*1 ~ 

arramorr ~ ~ t;i411\i~ 

~. ~ *+11l<r¥1 • *W{l< ~ ll'fr ~ ~ ~ • *W{C:<*I ~ ~ ~ 
~l+il<=ll ~ (CPU, key board, mouse, monitor, • *W{C:<*I 1w1g(i\ ~ ~ 

- *W{l<*I 1il41g(i\ storage) ~ '11 \i ~ 
~ 

- *~l< 'illi.,141*1 • *+11C:<~ lA ~ *14Gill~ W'jqit;i • ~~ ~(*t;i'1 ~ di!41(* 

'3~1g<o1g¥ ~ "<" 'll«.!~'1*<01c¥1 +L~'(*'1 m 
• 'CR ~'#.llt;il4 C{T *ll4it1ll+U *W{C:< *° *° 
~ ~ ~ 1l~<~r¥1 ~. d1i:l~l*"1 

m C{T ~ mr \il111*1fl ~ lTif 
t;i411'3~ "(" ~!ffillT ~ l]';:f ~411'3~ 

~. ~ paint software "{ • ~~ paint software/typing software • paint software '€1~1\3'1 ~ "<" 

typing software ~+441" S1£1l411t+i* ~ ~ typing software "+IT type llif 
~ 

~.¥ *W{l< "(" • *W{l< ~ "Rf 'OlJTif ~ ~ ~ • *W{C:< ~"Rf 0£lf.re41d 

'11Gill~t1 ~ ~' ~ ('1411'3~, T.fTbrr ~ ~ ~&ll 31ctt1+4'1 lR" ~ 
~~ ~ t1411\?~~ atq~1*11 m 

• S14'H11'+i* ~!ffillT *W{l< ~ ~+44r 

~!ITT*T ;a q 1 l4g~ ap:1 ~ ~ "1 ~ 

~. ~ *+11l<r¥1 ~&ll, • *+11l< ~ ~ afi*lg(i\ W't'ht'i 1A • *+11C:< ~ ~ af'<*l f!l(i\ 

"("~<~'hi'! • *+11l< ~~ aq1£1g(i\ d1i4~+4"1 1A mm a~ atqt;iJ4"1 lR" ~ 
d~*lr¥1 ~ l]';:f t;i411'3~ fu 
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~. ~ lflffif "{ ~ 
\iflqt:'(6i¥1 ~ 
"(' qjrjlq(Ojfaj=qqil 

31 "'CH :e +:ail "U 

• (ff" mlllfr Cfi JI iii I e 'qj't{f ~ q ~'iii l"1 1Ff 
l.'1~11\dil "{ a1R-!Cfl1 ~ l.'1~11-ail 

• <:111lwi Cfil +11 \d~fisla ~l1at:'(':'iil1~ <&l."llfll.'1 

1R'1l ~ ~"l'.iit:'(':' ~al err ~al "(6'qlIT 

tilldltil(Oliijl(!; 'qj't{f ~ ~ f'.1~l6+'11 

~ ~'>itil6'(61.'11~ (l!ldltil(Ojqil ~ ~ 

~ 

e ~ qjrjjq'(OI (~ err ~~~161 ~' 

~ err =e(~fcta, t:~~1~')1 qr "'d"UO, ~) 

+IT~~~?~~~ 

• ·~ +fii ~ (l!ldlq'(OI' ~~t1Cfl+H ~ 

~ l.'1~11\dil I 

• +iif'.1=er$) ~ ~ ~ (ljjrjjq'(Uj+ii 

~~~?~~~ 

Ql."llfll.'1 ~. oct ~ l.'1~11\dil "(' ~ 

tilldi'HOl+U "ICfil<k+'ICfi ~ tff'ri; ~ 
~ f.1Cfll~ 

• +ilf'.1:er$) 111"1'e((9lll ~ (l!ldlq'(Ul+U 

"ICfl<lc-+iCfi Olm~ (~ : ~. 
'A I ~fa Cfi ~ 31 C4 fu Cfi ~,31..,.., &4,..,.....,,+q f......,.~,.....d 

<et:f!Cfi'(OI ~)~~ITT,~ err 

~ ~ 1ft<' W't'hl.'1 1Rf\R (l!ldliHOI 

~ ~ +ilP-i<e~ ~~ ~ ~ ~ 

~ 

• ~ '1flqt:'(6r$1 ~ ~ ~ 

tilldliHOl+il cf;~ Olm~~ ? oct 

• +ilf.1<er$1 111'1:e((9lll ~ 
(ljjrjjq'(Oj+ij ~ 3j<ij'(6'(6 m 
1Ft ~ 
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ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

~'qe(iilii! ~ \3qqi'(Ojg(i\r.i') ~ O"ll'R 'C!'Tif ~I 
l.'1411\3~ 

• ~~ ~ ~ rrtT ~ltwlc.fi 
'Cl'R, m, ~ '{ ~ :aqtwia& lRTi ~ 
qftq~ O"ll'R lf<f l.'1~11 \3 ~I qftq~ ~ 11.'1 q; 

'Cl'R, m, ~ '{ ~ q;flt iF'1 Cfltwi lf<f 
l.'1411\3~, fu~ atiq~ljq> ijg\iflq;'(OI 

TfftAA 

• ~ ~ qftq~ ~"'1!¥1 ~ 

~ q~(i\ q1~q1~1 ~ twl~ll\3~ 

~ "'(" dl"'lltwlc.fi F-El'1ild~, ~ ~ 

qff"!ffOf lf<f ('I 411 :a~ alql ~ ~ 

~-'1411\3 ~ 

• ~ fu 1JTl4" tllqiilli! ~ ~ ~ 

~ ~ ~ r.=tq;1~ ~ TR I ff 
qf.:f~if wfr~TR I ~m 

~ ~ ~ 1Il4)Tr TR I 

~.~~ • ~ q ~E\(i\ ij(C'./'Jtwl '1 rrtT ~ "!~ q;r.i') • ~~$ill"'("~ 31"':!)~4illl 

~.lC\ :t~tlilll "'(" ij61l4<11;i "!~tlilll "'(" dt"!~tlilll q~(SI ~<n+r~~I 

dl"!~tlilll ~ a1f{;ttt>1+i1 ~ (>1411\3~ 

q~(SI e "':!)~qi;i m ~ ~I fu"l4l qr ~ 

il~i!l\3"1 ~ lf<f ~ ? ~ ? ~ 

nif ~ ~ ~ lR ('1~11\3~ I 

~. l, "':!)~c.fic.fil • ~ (bar magnet)~"'(" dllf'@'l'16(i\ qr • ~ ~ (bar magnet) qi]" ~ 

~ Cfl twl I +i *1 ~ 1Il4)Tr rrtf "':!)~ c.fic.fil ~ ~(41\3'1 ~ alql ~"4141*1 -~.l ~ "9_ ...... <pjc.j 1_!'1'(q~')jqi'1 ~, mlIT'1" ~ '{ ~ qofTf lf<f ~ 



~ ~ ~ ~r.tJt101 '{ dllr.tJ'101 Sllt'l41'll<I 

~m~{1411\3~ 

• ~ (bar magnet) '€jOkli'.fJ6<6 'Sl1im ll'fr 
+:J:kli'.fJi'.fJI ~ (dlir.tJt101 ~r.tJ'101, ~ 

~ ~ .. '(~1Jc::1 ~ ~ ~ ~) 

~ lR, 'Sl1im lf;:f {11411\3~ '{ ~ ~ 

{11411'3~ 

• ~~crrm~~~+:J:kl*~ 

"i'.fJfu CfCT ~ err m ~ ffi"f ~ 

'Sl1im lR ~ ~ 1kl i'.fJt.f)) '€jOklcCll4 

!HlRtl~~~~~~ I 

• anlFIT W a~ fc4~1{1l4+U ~ ~ ~ 

"i'.fJflfm 1l1WT ~ Q 31 et aj *'1 lf;:f ~ 
q?!ITT1lf Q{i'j lfl {WI ~ 

• +:J:kli'.fJt.f)) ~ ;:aq41416(i' ifft '&1lfl{1 

~ 

• Q{1lfl{Wl'll<I ~ \ifi1:1"1'11 +:J:kli'.fJt.f)) ~ 
'd q 4H I if)) ~ CfllR -qr;:f {11411 'd '"I 

• t:Cll~\Jlt:l\ll 'd~1Jc::1 qj~{WIC!~ dlli'.fJl~l'il ~ 

-anit ~ {1411JQ<{? ~~<~C:iillC: ~ 

{1411'3'1 {1411'3'"1 

• ~ 1kl*t.f)) '(161l41~ ~ -anit ~ 
{11411 '3'1 ~ ? ifffi"'d'Pf {11411 'd~ I 

• ~~ 4\'11iilt.f)) ~ lf;:f {1411'dri, 

319"ll4'1t.f)) ~ ~ ~ q;5f ~ 

4\"lliil'il ~ {1411'd'"i 

• +:J:kl i'.fJi'.fJI ~ ifffi"'d'Pf ~ 

• l'illlli'.fJ{1lq'11 ~~ ijfiill<ii 
... ...ri-.-

dl i:l\"l I i'.fJ"1 ·1~~ 

• Gffr '{ q;+r ~ 1r.tet ~II~ ~ 

~ fa ;fl {l(i\t.f)) IHlRfT ~ lf;:f 
{1411\dz:i I 

• +:J:kl i'.fJt.f)) 'Sl1im ifffi"'d'Pf ~ 

• ~ \ifiq'1'11 +:J:kli'.fJt.f)) 

:aqlt141t.f)) \3C::lt:(Oj ~~I 

• ~ d1Ti'.fJT'{ ~ et~44 I ~ 
lf;:f ~ croA lf;:f ~ 

~o 
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~ ~~q~~"'' ifil1f ii. 
~'11~<t ~ ~~lfi~UI "'5ql1fi'Uq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

• ~rt~ 'Sjj4j{Wjj~ \Jl{WjJiUs{Wji'.fij 

~\111'1ctilfl~ 

• '*'t+iOstitCfli ~ ~ ~ ~ ~ 
$.f;r ~ ~ ? W't'h{WI ~ ~ ~, 

~l{11'11{11, ~, ~. rrcf)- ~ 

\Jl{Wj+iUs{Wl*1 ~ ~ ~ \Jli'1Cfllfl 

~I 

c;.~ C11y:+iosw.ti1 • C!1'3;+iOst1*1 ~ ~ I ~{'ti~ • C41'3;+iOs{1*1 ~ ~ ~ 

~ C!1'3;+i06{1~ ~ ~ ~ • C!i'3;+iUs{Wl+il $.f;1" C!«lS'<"' 

• C!i'3;+i 0s{'t cf; cf;~~~? ~ ~ q~'e11'1 rR ~I 
Q{'tlh{WI lRTt C!i'3;+i0s{'t ~ H:jfo~{&, 

~~,~il'fq\"~~ 

~ ~ ~ f.:tlSCJitt'll 
"" 

'i~i\3~ I 

c;.'lf ~ • 3111!~1 ~ ~, ~ ~ ~~Cfli*1 "ITTCIT, • ij~"i"<I lf'f tA°/~ +iiij+i*1 .. ~ rt, 'El1'11, ~ ~ d!C!f\41*1 W't'h{WI "'111f ~ "Cfll<UT if"f ~ c;. ¥.~ +11ij+i I 

~~ ~ +{jij+i*1 3iC!tli<Ui1 ~ • ~ SICflF<Cfll +iiij+iqi) ~ 
+i I '1 cfl l1 • fu'\il) ~ ~ +1

4
1ij+i+il ~ q~qd'1Clll~ ~ .. (iqf ~ +11ij+i+il +i I f.:i ij Cfl I 

~lllCfl{Wllq Q{Wl'h{WI ~I~ SICfll<Cfll 41Ri~fu*1 ~ rR ~ I 
+11 ij +i ij +di <tft" ~ "C!'T m ~ 
f<l+ii~~l, ~ ~ 1 rt tftC'.flT, ~jqj~~ 
~ ~ ~ +1 .. lij+iCfll 31 Cl f\41Cll I~ 

qftf.i=;ia ~ 



ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

• ~~ QWh(1 m ~ +fl<Ei+F.Jil 

~' " ;:f r(ltH11 '{ ~ +11ij+i+il 31q;:11;a1q ~&ll' 

Cf~ 'E1 I Cl f.11 '1"1 aITT'1lT ~ rR 
• ~ +fl'E1'1'11 '11f'.i<Eis(ii\q)I •1f<t~fu Cf~ 

IElldllEl(Olif)) ~ ~ M ~ 
(1•11'3"' ~ '{ Cll{'11Cij(Olif)) ~err 

+ilf'il<Eiq)I •l~fitfi;r err qfg("1if)) ~ 

fli(11:a11 (1•11;az:t, ~rm-~~ 

~~(¥!I'd~ 

• di I 'ha (¥11 ~ ~ +1"1 ij +i Cf)) aITT'1lT Cfie:n+IT 

Clctqfqq)(iil gful.tl~lc:=tl ~I 

'C;, "· ~ ~ q~qct'1 tll(ll'ii( ~sl'1~~ ~~q)lij""l ~ 'Ei+ill+il f'.:i~""'la 'Ei+ill+il q~ctd11 ~ • • 
'{ 'iqf1'11'1 qf<ctd'1 ~ ~ dtClt'llq)'1 TrtT ~ +fl<Ei +i4'l ~ TA ~ 

- ~<"'~~ ~ qf<r.t1'11111 CfiTlf TA ~ Cfi~11Cf))61+11 • ~ '+l ~&I Cf)) ~ 3f'!+iT'1" 
~~ ~TA (1•11;art ~ «lc:=tcstlC: qffi' (1•11'd'1 

m~'1t:(PS'CSllC: ~ .~err~~~~~ ~ 

'iqf1+tl"1 a i.fi<Ei fg a 3f'!+iT'1" TA (1 • 11 '3 ~ • CSllC:::(1q)I M '{ ~ ~ rR 
- ~ 311E1~1*'1CSllC: • ~ 'iqf1+il'1Cf)) 311Cl~llq)c:=tl ~ I +fl<Ei+i4'l ~ fli(11'3"1 ~ 

~ 'iqf1'11'1 ~ ~ '+l'ii>ifil'3~ e(rl" Cfi~ err ~ • ei1c:::(1*1 g*1<t:(PS' m TA 
fu~ «"11'3rt '{ ~~ ~ ~ ~ 
gq)j(q)I~~ • ~ gq)l(q)I tli!IC:::(iiti(PS';i 

+fl<Ei+i+tl ~ q~iild'1 ~ 

~I 
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ii. ~ ~~qfll+Ejlifl1 ifil1f 
~'11~<t ~ ~~lfi~UI f'5ql1fi"lq~ ~i:'11~a ~('ll l~<lfit:t ~ 

~. ~/~ ~tq_cfttti~UI ~ 

( ~ldtvl6H11~ g1~fui.P ~4i(r.i?I ~ 

fi.l '11 \3 ii 

• g14!fui.P ~ li!EMf11 ft:i'lr.fitvil ~ 
gfuii'i~ldl ~ I 

Ci.ll,..~.arrfr, ~. • arrfr, ~, §fliilal'Ei, am1(114fl r • g14!fur.fi~~~ 
§.fliilal'Ei, ~ftat16(ij+:iijr+fr ~, m, ~ ~ 1I<f: ct1a11Hilfl4 dl'E1<6(iil ~ 

dll41{'114fl ( ~ fu4'1s¥*1 ii11a1ct<ilfl4 diij(6(6' ~I 

~ftai:•rn< 4~ :q I '1 ml ~ if'1T\Vf t'H 11 \3 ~ I 

dl'E1(6(6' 

Ci. ll,.. l arrfr, ~. • arrfr, ~, §fli!4(11'E1, dll41(114fl ( ~fl(1tvl6( • g14!Rir.fi ~4i(Cl41C: ~ \34146¥ 

§fl Cilal'Ei, ~ ~4q:li41C: ~ \34146¥ >!llCllli~ll ~ 

di I 41{'114fl, mll1.ft err ~ +1M+iii11a q~:q1'1 ~ • dll41(114i°l GfTC ~ \341ll*1 

~ftdt16(ai!IC: futjR: wt t1 411 \3 ~ ~ (fire drill) ijftli ll (11 ( 

~ \34146¥ • dll4 I t'IF•ftai! Ii! ~ \3414*1 ~ (fire 'ij'!fll«'IT di ct ~")I r.fi rt m I 

drill)~ 

• ~ ~ ~ lil4q:Cl41~ ~. 3f'ij'(, 

ci;r("OT ( ~ \341lliill~ gfu~~'"' ~ ~ 
wt {'1411\3~ 



Ii. ~ ~~4dl~) ~~cfttfi(UI ~l~t't ~ ttij;fttfi(OI tti:'il~t1 ¥{"41~tfi"1 ~ ~ 

~. ~/~ fii41~1q!i• J.1UlT 

9. ~~lf.:lqi 9.9 ~~lf.:lqi ~~ • ef; ~ ~<'Gtlqil ~ ~ • f.:ruH~a fiit11*~1q6(e\+il 90 

~ • ~~if.:tqi ~ \ll~llli.fil ~? 'lft ~ ~ C!fl$1qil ~4f6(e\;i aiai~*"1 TR, 11'lfr1T 
~ ~ ~~ Gt~l+il ~, TR, wra((l\JI TR~~ 

• 1'.11Gt~lqi"1 (observation), 31Gt\"llqi"1 lTif {1~11'3f?t, 3jq~qi"1 ~ ffiqfy fu 

11'lfr1T (experiment)~ ~ ~<l6(e'~1t ~ TR, m • ~*!lf'.:lqi awtll"1+il 1'.11Gt1.1"'lqi"1, 

~~l \JI (inquiry) ~, ~Cfi{>ij TR, ~&Ui.fil61+11 1PftlT ~ ~mi (!ol j \JI qi) ~ 

~K!<tfr m+rR ~ 41~{1411lldqii ~lliqi~jq6'{r"+11 
~~ 

~lllqi{>tlq6(e\ ~~~6"ll~fl~ ~*!lf'.:lqi ;aqq><Olf:\(e\ q~'611"1 ~ • 
~~if.:tqi~ • ~~~~~jlj:;:jqil ~~~ • 
31Gt~lqi"1, 1PftlT ~ ~ 31Gt~Kl'1 ~ '61<016(e'~lt \114"'1~1ltll~lqil m+rR • 
~~l\Jlr¥l ~ ~#tif.:lqi ~ \ll~lll441 ~ ;aqq><Olf:\(e\r.p') ~+41~qi ~>;jf:\(e\ 

~~if.:tqi ;aqq>(016'{r" ~#lif'.:lqi ~ \ll~llli.fil ~ 
• Gf"1T'3'f ~ I 

(~m,~ 
~'CJR 

'RllWs, i.filf.:iq>{>t ~, • 31Gt\"llqi'1, 1PftlT ~ 4ra\(l\Jlqil ~ 

~ailcr "1'1"116(e' ~ ~ 
~'GIC:lf~, 

~~~ .. ;s(, ~ ~Gt\"llqi"1, 1PftlT ~ ~(!oll\Jl~K!<tfr 

~,~~ 
31GttU<Oll ~ 'CJR 

"I +OPi i!( ~) "qi)" • ~~~31Gt\"llqi"1, 

q~'611"1 ~ 1PftlT 11'lfr1T ~ Utt! ~l \JI~ Kl <tfr 

~lll*~1qe(e\ 11!:\Jl1~"1 TR, 'al 
~+41~* (Schematic) • 

*llf6(e\ ~ TR '61<01e;'{r" a~ m 
~f:\(e\qil ~ QW+H\1 TR ~ 
~ \6 4 1 a err ~ (e\11+fT q;n:r lTif 
~411'3~, ~~ ~ 41fHJ~I 

at1~q~qil ~ w:m:lR lTif 



Ii. ~ ~~4illeyfl) ~~cfttfi(Ui ~ifclt't ~ ijij;fttfi(Oi tti:'il~t1 ¥{"41~tfi"1 ~ ~ 

~. ~/~ fii41tfiiUq~ f.t1JlT 

311C4l!ll* ~u:;iji*<u1 TR 
• ~ \lllll~1r¥1 amm+u ~#11'1r¥1 

*4 ll '1 +11 31 q ~1 * '1, t;ll)1r ( 

11ihnf1\Jlc¥1 ~ ~ ~~11::a~ < 
311C4l!ll* '{IS6cfllSIUI ~TR 

• 31C4~l*'1, t;ll)1r < 11fla~1111 TR 
~ 3fo=ll" ~ISlllC4~M>•r$1 ~*114+11 

~ ~ ~ tgU ~ "lffifr 
Gll'fr di C4~+at11 lfrf ~ TR 

• \lllll~ll!ll~l+il t;ll)1r ~ ;aq*(Ujf!j(b 

(~~,~~. 
r¥1~*~ ~, ~ ifG11 ~. 

~ ~f{;i .. s<, q;r.p ~. ClttIT'fr 
~ ( lq +tlfli C!<) fT:t '11 lt< 

fa4'1i!i'lb*I ~Rll~* (Schematic) 

m~~*'::a~,~ 

~I 

QWh~ d ~, ~ '{ 'e+illeN ~~~'~"{ tt. ~ 'i'fTq'" • • 
• ~. ~ ( 'e+illr¥1 ~l+il~~~ ~~~~lfrf 

'i'fTq'" • ~~ ~ #1.>tr¥1 ~i!lllldl;i ~ 

• di I ll d '1 r$I 'i'fTq'" ~~~~~, • ~~~d ~ ~ ;:rrc;:r 
flf.:t:flic:< < fliR-tflic:<+il ~ ~ 
'd"lq'f ~ ~ill'3~ • w t;ll)1r lft<' ~ ~ 

• ~ ~ CfT c;q141'1 ~ CfT 
~ 

3fo=ll" ~ ~ t;ll)1r lft<' ~ • ~ ~f(¥i .. 6<;i ~ ~ 
~ ~ ;:rrc;:r ~~11'3~ "{ ~~~~~ 
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Ii. ~ ~~4illeyfl) ~~cfttfi(Ui ~ifclt't ~ ijij;fttfi(Oi tti:'il~t1 ¥{"41~tfi"1 ~ ~ 

~. ~/~ fii41tfiiUq~ f.t1JlT 

@lt1'h{'1 ~ (~, ~ ~) I 

Cil 1111<'1 I ~ a~ ~ \if«'fT ~ 

~ '$ ~ ~ @l('lqit'j ~ 

• ~ tmf.:tefi '13qef)(Oj6(e\Cfij 

~ '11+11Cfi(OI TR ~ ~ 
~Cfil'd'l 

• ~~~~~5JR 
3'Wh{'1~1 r.=tLtn•rn ~ 
~ ~. ~ "{ ~ "'11ft 
'T1A 1Tfl' f.:t *I i"'1 ~ ~ m 
~ 

• ~ ~ lilllld'1{'11{ ~ 

~ftitrs<c¥1 ~U:4l~I~ rrT1'"i ~Cfil\3~ 

"< {'1~11"3'l I ~ fq'fu" ~ {'1~11\3'l 

• ~ ~~r~iJ<+ii "'1"~ ~ 

~~~~~ 

TR I 

1_'61'11Cfil '&ld6(e\ t-~, i'"2<'"12, tR1'h"'l'1, +iliilli{>t '{ 'i:i '11 Cf> I '&l d 6 (e'Cfi I "'1'Tl'f ~ ~. ~a~ ~.tt • • ~o 

~ - '{'i:1'11Cfil '&ld6(e'Cfil ~' ~. t~fiili1'1, 31'1t11t'1 ~ 

~ "3~16(01 (~ ~' ~ dli~t'tl~ ~ ~ '{'i:1'11Cfil • t-'j)«tefi+il ~ "Cf>~ 'Ej'11"3'1 

~~~(tllt1'1, ~ (e\'q'l'JT ~ AA ~ 

w-qr "{ f4'#!~ll ~) • +1ft;c;fl1~ll1 (~, ~. m < • i'"2<'l2+11 ~ ~ a~ 
~., ~) ~fuac¥1 ~1+14't11{ S1'€1fl-to li11'1ifilfi ~ ~ - '&ld6(rl'CillC! 

~+:4'11c¥1 ~ 1_-i:i '11 c¥I ~ (e\'q'l'JT ~ AA ~ '*I I'< Cf> I +rr'fA +16 (e'c¥1 \3 ~ 16 < o I • 
- ~ Cfil iifil t1'Tf1r +il iii I it'I • ifi+Lti2<'11 t-~ ~ ~ f« t.g'1" SI Cfil <c¥1 ~ ~ 

~~ t1~11::a'l ~ t1~11\3'l 



Ii. ~ ~~4illeyfl) ~~cfttfi(Ui ~ifclt't ~ ijij;fttfi(Oi tti:'il~t1 ¥{"41~tfi"1 ~ ~ 

~. ~/~ fii41tfiiUq~ f.t1JlT 

'·' +i1Gtl~('1Glll ~ ~ ~ ~*•<*' lde\IS'(UI ~ 'e<>'i:ll'<q)I ~: • • 'e<>'i:ll'<q)I 

~Zjf.R:lq> ~, ~ 1frf ~ W"tlflt't ~ ~ ~I 

d11={'1'(~4f.Riq> ~' ~ 

3l1lf ~ • ~ ~ld6~&11C! atlC4~ll* ~ 

"(I"~ IJll'1q)lfl ~ {'1411\d~ ~ ~ 

1frf {'1411\d~ 

• <e<>'i:ll'<*I ~ +il!Oll+n:~q;) 

ld~l6'(01 ~ ~ fu'1l6~('11~ 

~4Pcki* ~. dl1={'11(~4f.Riqi 
~ ( 3l1lf 'e<>'i:ll<q>I ~ 

q4f[qi'(UI 1Ft 

• ~~ VZlllT 1Ft ~ CIT 

~~~ijq>1 lITTA+i6~ ~ Slq)l'(q)I 

~ q 4f[qil(UI 1T'rf {'1411\d~ 

• ~~~,~~ 
"(I"~~~ <e+f,_e:Pil""l*1 ~ 

"(I"~ ~ ~ l(cl>+ili!l ~ 
ij<>'i:ll'(q;) lde\IS'(UI ~ (>1411\d~ ~ 

d11C4~4* '1,"0'1,"l"I ~ I 

*+:CJ!<!< ~ +u '1 C4 Pi! "" *+:CJ!l< q) I 'iil4 Is (ii't'l I~ 1{fo'fq *+:CJ!<!< ~ +i I '1 C4 Pi! "'I '-~ • • ij+i I '1dl ~ 

'e+il'1dl ( ~ ~~·e:~441 ~ 1frf {'1411\d~ ~ 1Ft ~~~ 
• *+:CJ!C!< ~ ~ 1frf m ~ ~ • C4 I C\fc4 C4 I C\*1 'i~l(t.fi'1 lf{{ I 

*llfs~*1 <e +i I '1 d I ( f1ln:rd'T 
3;Wfi('1 1Ft 



Ii. ~ ~~4illeyfl) ~~cfttfi(Ui ~ifclt't ~ ijij;fttfi(Oi tti:'il~t1 ¥{"41~tfi"1 ~ ~ 

~. ~/~ fii41tfiiUq~ f.t1JlT 

• "*AJJc'< ~1fokt~11~"1 ~ +fT"ICf ?" 

~l\lll+il 611G~611G \Afaq'lflH'tl 

~I 

~. ¥ ifi ~ (word • ifi ~ (word processor) crl' • ifi Sil~~ (+ii f.f+1ttrr 41~Q)Cfil 
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