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APPENDIX IV

Item Analysis of Science Achievement Test, Scientific Attitude Scale, Science Process

Skill Test and Previous Knowledge Test in Science

a. Result of the item Analysis of the Test of Previous Knowledge Test

Q No: T Q No: T
Item 01 1.948 Item 31 1.209*
Item 02 7.663 Item 32 1.121*
Item 03 1.01* Item 33 14.162
Item 04 7.403 Item 34 1.003*
Item 05 5.459 Item 35 0.893*
Item 06 8.580 Item 36 13.217
Item 07 10.732 Item 37 14.621
Item 08 10.620 Item 38 11.251
Item 09 12.159 Item 39 11.964
Item 10 1.09* Item 40 8.824
Item 11 1.93 Item 41 10.308
Iltem 12 16.838 Item 42 1.927
Item 13 1.988 Item 43 1.868*
Iltem 14 2.074 Item 44 2.262
Item 15 3.295 Item 45 3.355
Iltem 16 6.622 Item 46 2.773
Item 17 9.060 Item 47 15.768
Item 18 8.150 Item 48 1.903
Item 19 8.215 Item 49 12.966
Item 20 1.982 Item 50 8.572
Iltem 21 10.768 Item 51 6.799
Iltem 22 2.668 Item 52 1.660
Item 23 1.974 Item 53 9.923
Item 24 4.938 Item 54 1.986
Item 25 1.936 Item 55 5.717
Iltem 26 1.965 Item 56 2.461
Iltem 27 6.693 Item 57 1.563*
Item 28 15.264 Item 58 9.561
Item 29 0.397* Item 59 1.916
Item 30 9.444 Item 60 1.611*

* indicates omitted item



b. Result of the item Analysis of the Test of Science Process Skills

Q No: T Q No: T

Item 01 1.348* Item 41 6.356
Item 02 7.663 Item 42 0.309*
Item 03 1.091* Item 43 13.300
Item 04 7.403 Item 44 12.874
Item 05 0.459* Item 45 1.867*
Item 06 8.580 Item 46 1.682*
Item 07 10.732 Item 47 1.798*
Item 08 10.620 Item 48 12.742
Item 09 12.159 Item 49 13.353
Item 10 1.048* Item 50 15.546
Item 11 1.273* Item 51 1.492*
Item 12 16.838 Item 52 13.483
Item 13 1.588* Item 53 12.005
Item 14 0.074* Item 54 0.069*
Item 15 0.295* Item 55 7.058
Item 16 0.622* Item 56 14.680
Item 17 9.060 Item 57 7.130
Item 18 8.150 Item 58 7.646
Item 19 8.215 Item 59 1.321*
Item 20 0.882* Item 60 1.273*
Item 21 10.768 Item 61 0.799*
Item 22 1.668* Item 62 1.660*
Item 23 1.074* Item 63 9.923
Item 24 0.438* Item 64 1.886*
Item 25 0.936* Item 65 0.717*
Item 26 1.665* Item 66 1.461*
Item 27 6.693 Item 67 6.563
Item 28 15.264 Item 68 9.561
Item 29 0.397* Item 69 1.116*
Item 30 9.444 Item 70 16.611
Item 31 1.209* Item 71 11.209
Item 32 1.121* Item 72 9.121
Item 33 14.162 Item 73 1.162*
Item 34 1.003* Item 74 19.003
Item 35 0.893* Item 75 8.893
Item 36 13.217 Item 76 1.217*
Item 37 14.621 Item 77 14.621
Item 38 11.251 Item 78 11.251
Item 39 11.964 Item 79 11.964
Item 40 8.824 Item 80 8.824

* indicates omitted item



c. Result of the item Analysis of the Scale of Scientific Attitude

Q No: T Q No: T

Item 01 2.348 Item 31 10.308
Item 02 7.663 Item 32 7.927
Item 03 6.091 Item 33 8.868
Item 04 7.403 Item 34 15.262
Item 05 10.459 Item 35 13.355
Item 06 8.580 Item 36 2.773
Item 07 10.732 Item 37 15.768
Item 08 10.620 Item 38 14.103
Item 09 12.159 Item 39 12.966
Item 10 15.048 Item 40 13.572
Item 11 11.273 Item 41 6.356
Item 12 16.838 Item 42 10.309
Item 13 12.588 Item 43 13.300
Item 14 10.074 Item 44 12.874
Item 15 5.295 Item 45 12.867
Item 16 9.622 Item 46 11.682
Item 17 9.060 Item 47 14.798
Item 18 8.150 Item 48 12.742
Item 19 8.215 Item 49 13.353
Item 20 9.882 Item 50 15.546
Item 21 10.768 Item 51 11.492
Item 22 12.668 Item 52 13.483
Item 23 14.074 Item 53 12.005
Item 24 10.438 Item 54 10.069
Item 25 6.936 Item 55 7.058
Item 26 14.665 Item 56 14.680
Item 27 6.693 Item 57 7.130
Item 28 15.264 Item 58 7.646
Item 29 7.397 Item 59 15.321

Item 30 9.444 Item 60 13.273



d. Result of the item Analysis of the Test of Science Achievement test

5 ] & =
E S 5 2
= w0 £z
S £ v 9
Top group Bottom group © w v ©
£ c wn @
8 £ 5§94
5 2 g2
- o 35
3 &
) )
o 2 -3 2
< n - < n -
s 2 3 Z 2 3 Z N
b= w— < = w < = “a o - v
e | o2 2 58 £ € | | £ 5 |2
g2 |29 5 2 ¢ 5 € |2 |= 8 >
1 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
2 25 25/25 1 24 22/25 | .88 1.88 | .94 +3 | Good S
3 25 25/25 1 20 20/25 | .80 1.80 | .90 +5 | Best S
4 25 25/25 1 16 16/25 | .64 1.64 | .82 +9 | Best S
5 25 25/25 1 21 21/25 | .84 1.84 | .92 +4 | Verygood |S
6 24 24/25 .96 20 20/25 | .80 1.76 | .88 +4 | Verygood |S
7 23 23/25 .92 19 19/25 | .76 1.68 | .84 +4 | Verygood |S
8 22 22/25 .88 22 22/25 | .88 1.76 | .88 0 Very bad N.S*
9 25 25/25 1 22 22/25 | .88 1.88 | .94 +3 | Good S
10 20 20/25 .80 15 15/25 | .60 1.40 | .70 +5 | Best S
11 24 24/25 .96 20 20/25 | .80 1.76 | .88 +4 | Verygood |S
12 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
13 23 23/25 .92 22 22/25 | .88 1.80 | .90 -1 Negative N.S*
14 24 24/25 .96 20 20/25 | .80 1.76 | .88 +4 | Verygood |S
15 23 23/25 .92 20 20/25 | .80 1.72 | .86 +3 | Good S
16 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
17 19 19/25 .76 16 16/25 | .64 140 |.70 3 Good S
18 24 24/25 .96 21 21/25 | .84 1.80 | .90 +3 | Good S
19 20 20/25 .80 18 18/25 | .72 1.52 | .76 +2 | Ordinary S
20 24 24/25 .96 22 22/25 | .88 1.84 | .92 +2 | Ordinary S
21 25 25/25 1 20 20/25 | .80 1.80 | .90 +5 | Best S
22 18 18/25 72 15 15/25 | .60 1.32 | .66 +3 | Good S
23 23 23/25 .92 21 21/25 | .84 1.76 | .88 +2 | Ordinary S
24 21 21/25 .84 18 18/25 | .72 1.56 | .78 +3 | Good S
25 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
26 24 24/25 .96 21 21/25 | .84 1.80 | .90 +3 | Good S
27 25 25/25 1 24 24/25 | .96 1.96 | .98 +1 | Bad N.S*
28 24 24/25 .96 24 24/25 | .96 192 | .96 0 Very bad N.S*
29 25 25/25 1 24 24/25 | .96 1.96 | .96 +1 | Bad N.S*
30 20 20/25 .80 20 20/25 | .80 1.60 | .80 0 Very bad N.S*
31 25 25/25 1 20 20/25 | .80 1.80 | .90 +5 | Best S
32 24 24/25 .96 20 20/25 | .80 1.76 | .88 +4 | Verygood |S




33 23 23/25 .92 20 20/25 | .80 1.72 | .86 +3 | Good S
34 21 21/25 .84 18 18/25 | .72 1.56 |.78 +3 | Good S
35 18 18/25 72 15 15/25 | .60 132 | .66 +3 | Good S
36 18 18/25 72 21 21/25 | .84 1.56 | .78 -3 Negative N.S*
37 19 19/25 .76 22 22/25 | .88 1.64 | .82 -3 Negative N.S*
38 17 17/25 .68 23 23/25 | .92 1.60 | .80 -6 Negative N.S*
39 24 24/25 .96 21 21/25 | .84 1.80 | .90 +3 | Good S
40 25 25/25 1 20 20/25 | .80 1.80 | .90 +5 | Best S
41 21 21/25 .84 20 20/25 | .80 1.64 | .82 +1 | Bad N.S*
42 20 20/25 .80 20 20/25 | .80 1.60 | .80 0 Very bad N.S*
43 19 19/25 .76 21 21/25 | .84 1.60 | .80 -2 Negative N.S*
44 20 20/25 .80 18 18/25 | .72 152 |.76 +2 | Ordinary S
45 21 21/25 .84 19 19/25 | .76 1.60 | .80 +2 | Ordinary S
46 23 23/25 .92 18 18/25 | .72 164 | .82 +5 | Best S
47 24 24/25 .96 20 20/25 | .80 1.76 | .88 +4 | Verygood |S
48 18 18/25 72 19 19/25 | .76 148 | .74 -1 Bad N.S*
49 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
50 24 24/25 .96 22 22/25 | .88 1.84 | .92 +2 | Ordinary S
51 20 20/25 .80 16 16/25 | .64 1.25 | .63 +4 | Verygood |S
52 25 25/25 1 22 22/25 | .88 1.88 | .94 +3 | Good S
53 25 25/25 1 20 20/25 | .80 1.80 | .90 +5 | Best S
54 19 19/25 .76 16 16/25 | .64 140 |.70 +3 | Good S
55 20 20/25 .80 18 18/25 | .72 1.52 |.76 +2 | Ordinary S
56 20 20/25 .80 20 20/25 | .80 1.60 | .80 0 Very bad N.S*
57 19 19/25 .76 21 21/25 | .84 1.60 | .80 -2 Negative N.S*
58 18 18/25 72 19 19/25 | .76 148 | .74 -1 Negative N.S*
59 20 20/25 .80 21 21/25 | .84 1.64 | .82 -1 Negative N.S*
60 25 25/25 1 23 23/25 | .92 1.92 | .96 +2 | Ordinary S
61 23 23/25 .92 20 20/25 | .80 1.72 | .86 +3 | Good S
62 21 21/25 .84 17 17/25 | .68 1.52 |.76 +4 | Verygood |S
63 23 23/25 .92 20 20/25 | .80 1.72 | .86 +2 | Ordinary S
64 20 20/25 .80 20 20/25 | .80 1.60 | .80 0 Very bad N.S*
65 21 21/25 .84 16 16/25 | .64 1.48 | .74 +5 | Best S
66 20 20/25 .80 20 20/25 | .80 1.60 | .80 0 Very bad N.S*
67 20 20/25 .80 22 22/25 | .88 1.68 | .84 -2 Negative N.S*
68 24 24/25 .96 21 21/25 | .84 1.80 | .90 +3 | Good S
69 22 22/25 .88 19 19/25 | .76 164 | .82 +3 | Good S
70 22 22/25 .88 20 20/25 | .80 168 | .84 +2 | Ordinary S




APPENDIX V A: Marks: 1 X 50=50
PREVIOUS KNOWLEDGE TEST IN BASIC SCIENCE Time: 1hr

1.Remembering: Non verbal

1. Given below are the pictures of some natural sources. Some are naturally occurring sound sources
while some others are artificial sound sources made by humans. Correctly observe them and state
which one is the correct statement.

() (b) (© (d)
(@) and (b) are natural sound sources and (c) and (d) are artificial sound sources
(@) and (c) are natural sound sources and (b) and (d) are artificial sound sources
(@) ,(b) and (c) are natural sound sources but (d) is an artificial sound source
(a) and (d) are natural sound sources and (b) and (c) are artificial sound sources

o

2. ldentify the two different sound waves shown in the figure and fill in
the blanks

Musical sound is produced by --------- pattern of sound waves and noise is
produced by --------- pattern of sound waves.
(@) regular, irregular (b) irregular, regular

(c)physical, chemical (d) chemical, physical

® K 3. This is the image of a school bell.
\‘ /); We hear the sound of the school bell through our ears because sound travels

} through
i b (@)Air (b) water (c) soil (d) none of these
'SCHOOL BELL

4. The following images show the potential dangers of ---------------------

(@) thunder (b) lightening (c) pollution (d) wind

5. Given the flash cards of a duck and a peacock. You need to imitate the sounds of the birds. Whose sound is
shriller?

a. Duck b. Peacock c. Cannot say d. None of them



Remembering: Verbal

6. Rearrange the words to get a thing that is commonly used in toys, torches, small machines etc. ‘erttyab’

7. Read the passage and answer the following:

Sound is a form of energy that can be used for many useful purposes such as sound navigation and ranging
which is used for search purposes under water. Sound waves are also used in hospitals for scanning the internal
body parts of human beings with the help of an ultra sound scanning machine.

Ultra sound scanning maching uses ........c..ccccevreene. to scan the internal body parts of human beings.
(a) Light waves (b) sound waves (c) air waves (d) heat waves

8. Rearrange the words to form a thing that easily passes electricity through it. ‘atewr’

9. Read and understand the statements and tell which statements are true and which are false.

Statements:
i I have a short swing which can swing easily in high speeds
ii. I have a long swing which can swing easily in high speeds
iii. I have a short swing which can swing easily in slow speeds
iv. I have a long swing which can swing easily both in high and slow speeds
(@) (i) and (ii) are true, (iii) and (iv) are false (b) (i) and (iii) are true, (ii) and (iv) are false
(c) (i) and (ii) are false, (iii) and (iv) are true (d) (ii), (iii) and (iv) are false and (i) is true

2. Understanding: Non Verbal

10. Identify the personality and tell in which area he is famous ?

(@) singer (b) guitarist (c) percussionist (d) violinist

11. Why the bat that is shown in the image has died. Say the reason.
(a) electric shock (b) starvation

(c) head on collision (d) unknown cause

12. What can you say about the roar of a lion? Is it low pitched or high
pitched?

@) High pitched (b) low pitched
(c) medium sound (d) cannot be determined

13. How do the balloons stick on to the walls, without actually pasting or nailing
it to the wall? Tell the reason

(a) Balloon cannot be pasted on the wall (b) Balloon is hanged from ceiling
(c) Balloon is tied to nails on the wall (d) Balloon is attracted to the wall “ m

ON THE WALL




14. Identify the dog whistle and who will hear its sound? Is it the dog or the trainer?

(@) Dog can hear very high-pitched sounds, trainer cannot ~ (b) Dog can hear very low-pitched
sounds, trainer cannot

(c) Trainer can hear very high-pitched sound, dog cannot  (d) Trainer can hear very low-pitched
sounds, dog cannot

15. All the objects in earth are attracted towards earth’s surface. This theory was formulated by the famous
physicist Sir Isaac Newton. Given is the picture that led to the discovery of the famous theory by Sir Isaac
Newton. An apple falling toward the ground made Sir Isaac Newton formulate the

world-famous theory.

Sy
Can you correctly answer which was the famous theory formulated by Sir Isaac Newton? ?’?@” 5

() Theory of magnetism

(b) Theory of gravitation

(c) Theory of electrolysis
(d) Theory of proportions

= Falling objects are
being pulled down.

16. Compare the dance forms ‘bharathnatyam’ and ‘mohiniyattam’. Which is having more beats according to
your observation and previous experiences?

a. Bharathnatyam b. Mohiniyattam c. Cannot say d. None of them

Understanding: Verbal

Read the passage and answer the following question.

17. All of us would have seen a battery. Many batteries are there of which all of us are more familiar with torch
batteries. The torch batteries have + and — symbols on them. How are they arranged in a torch? Read the given
statement and tick the correct answer.

“The positive side and negative side of two consecutively placed batteries are arranged together and if a positive
side on one battery and the positive side of other are arranged together the torch will not light up.’

(@) True (b) False (c) Another manner (d) Don’t know
18. Complete the comprehension with the suitable word given as choices.

Music is a beautiful representation of sound and noise is a disturbing representation of sound. We have seen that
some vibrations are being transferred through the medium in order to hear music or noise. Thus, sound needs a
medium to travel. So sound is a form of that can change its form to another form.

(@) energy (b) noise (c) music (d) force



3. Applying: Non Verbal

19. A lightning strike can be depicted as follows.

During a lightning, there is a flow of electricity established between the
clouds and the ground. Hence there is a high chance of getting an
.................... by stepping outside during a lightning.

(@) electric shock (b) electric heat (c) electric lightning (d) electric i
thunder K

y
M\
20. Given below is the picture of an electric bumper car used in malls for fun

games.

The car WOrks USING........cccovvevveveveernsnnieseniennns (a)Electricity (b) light
(c) heat (d) sound

21. Look at the picture.

Why does the guitarist tighten or loosen the guitar before he gets ready to
perform?

(&) Adjusting sound (b) Adjusting voice
(c) Adjusting length (d)Adjusting surface

Applying: Verbal

22. Two children were playing with some steel utensils. Suddenly one of the steel utensils fell down and sound
was heard. Sometime later another steel utensil also fell down from the same earlier place and a different sound
was heard. Can you tell the reason why there was a difference in the two sounds?

(@) the steel utensils were of different shape and size

(b) the steel utensils were big

(c) the steel utensils were small

(d) the steel utensils were made up of different materials

23. Many people die of lightening because they don’t take necessary steps that are needed to prevent the harmful
effects of lightening. The people are not aware of the dangers that are caused by lightening. Is it safe to stay
outdoors on a rainy day with lightning and thunder?

(@) yes (b) no (c) sometimes (d) don’t know

24. You might have been to hospitals for some or other reason. There you might have noticed the ultra sound
scanning room. It is useful for examining the internal parts of human body and to see whether the functioning is
proper or not. A Doctor prescribes an ultrasound scanning to one of his patients in order to understand the
internal functioning of his body. The patient sees the ultra sound scanning machine and complains that some
high-pitched sound is being heard from the machine which is disturbing him. Is the patient saying true or false?

(@) true (b) false (c) sometimes true (d) sometimes false

25. We have seen torch/pencil batteries in our life and we have used it also. Why is there a small projection on
top of the torch/pencil battery? Tell me the reason

(a) The projection corresponds to positive side and the other side negative
(b)The projection corresponds to negative side and the other side positive

(c) I haven’t noticed the same (d) I don’t know the reason



26. The mosquito is buzzing with an irritating sound. We cannot bear the buzzing sound of the mosquito. The
mosquito buzz is heard from which part of the mosquito?

(@) wings (b) legs (c) mouth (d) antenna

4. Analysing: Non Verbal

27. Here you can see many things and a sick earth.

A car is there, a loud speaker is there, an ambulance is there, musical
instruments are there. All are producing sound.

What is making earth to be sick and cover the imaginary ears?

(a) Sound pollution (b) Air pollution (c) Water pollution (d) Soil pollution

Tend to lose | (+)

human hands (dry)

28. Here you can see an image.

glass

human hair

i The series explains about acquiring electric charges by certain objects on contact

cat fur

silk with suitable other objects. Some objects on contact with other object gain positive
— charge while others gain negative charges.

steel

wood

‘"‘:O‘“E: Observe the series carefully and answer the statement.
o :D plastic wrap
gain Teflon® Human dry hands are more towards ...........c.ccoeue.e. charge and when contacted with
) . . -
suitable objects tend to lose electrons for acquiring ..........ccc..ceevenene charges

(@) Positive, negative (b) Positive, positive
(b) Negative, positive (d) Negative, negative

Analysing: Verbal

29. The word meaning of ‘static’ refers to:
(a) Stationary (b) different (c) dynamic (d) equal

30. A girl is climbing hill along with her friends. They reached on top of the hill where there was nothing other
than them. They were little afraid of the dark silence there and started screaming. They really got afraid when
they heard their screams back. They repeated their voices. One girl made a noise she heard it back, another girl
also did the same and she also heard the same. They were really afraid that they ran back to their homes. What
could be that? Can you tell?

() Sound (b)Echo (c)Loudness (d) Pitch

31. Have you ever observed the high volt electric power cable lines? Some birds die away in those cable lines
while some other birds don’t die and sit easily on those high-power lines. How is it possible? Tick the correct
statement

(a) When the birds sit on one single high-power line, there is no potential difference, so they don’t get a
shock and hence don’t die

(b) When the birds flap their wings, they touch both the high-power cable lines, there comes a potential
difference and hence they don’t get an electric shock and don’t die

(c) Whenever the birds sit on power lines they don’t die

(d) When the birds having the capacity to absorb electricity sit on those power lines, they don’t die



32. Have you noticed musical instruments that you, see?

Tabla, the musical instrument has a tight and firm film over it. A Guitar has tight strings. A violin also has
different metal string wires. How does this affect sound?

(a) Sound depends upon the nature, tightness and surface area of the sound sources

(b) Sound does not depend on the nature, tightness and surface area of the sound sources
(c) Sound has no role in it

(d) Sound has no specific conditions to be heard from the sound sources

33. In our house hold electrical connections, we can see different coloured wires emerging out from our switch
boards. These wires have a certain purpose. We know that flow of electrons causes electricity and these electric
charges flow through a live wire. There is also another neutral wire that carry no charges and an earth wire that
is connected to earth which helps to absorb extra charges and give that to earth. What are the usual colours of
these live, neutral and earth wire?

(@) live =red, neutral = blue or black, earth = green
(b) live =green, neutral = blue or black, earth = red
(c) live =blue or black, neutral = red, earth = green
(d) live =red, neutral =green, earth = blue or black

34. A hospital and a school premise are to kept pollution free. A procession is being planned by some social
activists and the procession is camping near a school. The people who are in the procession are raising their
voices against some natural calamity and inviting the government attention to the same. The sound is too high
that the school was unable to function that day. This is a violation of .............ccccceveveinnen

(a) environment conservation (b) social norms (c) sound free zone rules (d) child rights

5. Evaluating Visual: Non Verbal

35. Here is an image. Identify the same and answer correctly

(@) Electric post and high power lines
(b) Lightening rescue conductor

(c) Lightning rescue device

(d) None of these

36. Identify this image and correctly answer. Where have you seen such an arrangement?

(@ Clocks
(b) Electric appliances
(c) Television

(d) None of these



37. Given is a diagram of an open circuit
Study the circuit and state whether the bulb will glow or not.
(@) Bulb will glow (b) Bulb will not glow

(c)Bulb will glow bright  (d) Bulb will glow in a dim light

Evaluating Auditory : Non Verbal

38. An elephant standing in the temple festivals sometimes get
irritated and run around in the festival thus creating chaos and fear among all the people who has come to see
the colourful festival. This image is showing such a mad elephant.

The elephant gets irritated due to the:
() Rush, crowd, heat and noise  (b) Silence and darkness

(c) Heaviness of the elephant (d) None of these

39. As some people get older, the power of hearing in them reduces to a great extent. The
muscles of their ear get weaker and thus they wear some special appliances inorder to hear the
sound clearly. You can see the image of such an appliance.

Identify this appliance that is used to process auditory signals and amplify the same to let the
person hear clearly.

(a) Hearing aid (b) speaker (c) head phones (d ) micro phone

40. A balloon bursts and pops when a child starts it to blow hard. The child was so afraid
of the sound it made. He joined the pieces of balloon together and pasted it using a tape
and then tried to blow it again but again in the same place the balloon bursts out and that
there was a hole in the exact same place where he had pasted a tape.

The sound of bursting balloon was heard to the child because:

(a) the air inside the balloon popped out (b) the balloon is a sound source

(c) the balloon is made up of something strange material (d) don’t know

41. The picture below shows a wonderful Indian percussion instrument
which you all might have seen and heard. This produces different sounds
because of the different levels of water placed inside the glass vessels.
The music produced from this is sweet and nice to hear. What is the
instrument?

(a) veena (b) sitar (c) jaltarang (d) tabla

42. Here is the image of an old clock. You might have
seen so many clocks right. Digital clocks, Analogclocks but this one is called a Pendulum clock.
Here one complete to and fro swing of the pendulum makes an oscillation.

A ticking sound is heard from the clock and it completes a second or when the pendulum inside
it completes:

(a) 1 oscillation  (b) 10 oscillations (c) 30 oscillations (d) 60 oscillations



6. Creating: Non Verbal

43. Which one is causing the worst sound and is attributing to sound pollution most

= Nails on a chalkboard
= Dentist's drill
= Alar

Chilc n
= Rap
= Bee/wasp buzz

(a) Nails on a chalkboard (b) Bee/ wasp buzz (c) Rap music (d) Alarm clock

44. Look at the following graph levels. Given below are the different sound levels with Hertz(Hz) as the unit of
frequency of the sound producing source and dB as the unit of sound. Frequency is termed as the number of
vibrations or oscillations the sound producing source makes in a second (s) of time. The unit of frequency is
Hertz which is denoted as Hz.

Identify which one is having maximum sound

Just Noticible Difference in loudness

1.8 200 Hz
1.6
1.4

= 1.2

70 Hz

=Zo0s
0.6
o4
025

1000 Hz

o 10 20 30 40 50 60 70 80 [0 100
Sound Intensity Level (dB)

(@) 70 Hz (b) 200 Hz (c) 1000 Hz (d) none of these

Creating: Verbal

Rearrange the following words to get meaningful terms which are familiar to you. The words are based on the
concepts of sound and static electricity. Write your answers in the space provided.

45, lINIOVE Lo 47, ghtningli=.......ccoooiiiiiii e
46. hunterd=.........ccooevieniineee e 48.  tYICIMERICT ..ot
49. Calculate the result:

When a swing moves to and fro 30 times in 30 seconds what is the time taken by the swing to complete one to
and fro motion

(@) 1s(b)30s(d)2seconds (d) 60 seconds
50. Interpret the statement given and answer the question that follows.
‘A unit amount of charge passes through a conductor in unit time.
How much is the net charge passing through that conductor in 1 second?

(@) 1 unit (b) 2 units (c) 0 unit (d) no units



ANSWER KEY FOR FINAL DRAFT OF PREVIOUS KNOWLEDGE TEST

QUESTION ANSWER MARKS
NO:
1 Statement 1, (a) and (b) are natural sound sources and (c) and (d) are artificial 1
sound sources
2 A, regular, irregular 1
3 A, air 1
4 B, lightning 1
5 B, peacock 1
6 battery 1
7 B, sound waves 1
8 water 1
9 D, 2, 3and 4 are false and 1 is true 1
10 A, singer 1
11 A, electric shock 1
12 B, low pitched 1
13 D, balloon is attracted to the wall 1
14 A, Dog can hear very high pitched sounds, trainer cannot 1
15 B, Theory of gravitation 1
16 A, Bharathnatyam 1
17 A, True 1
18 A, Energy 1
19 A, electric shock 1
20 A, electricity 1
21 C, adjusting length 1
22 A, the steel utensils were of different shape and size 1
23 B, No 1
24 B, False 1
25 A, The projection corresponds to positive side and the other side negative 1
26 A, Wings 1
27 A, Sound pollution 1
28 B, Positive, positive 1
29 A, stationary 1
30 B, echo 1
31 A, When the birds sit on one single high power line, there is no potential 1
difference, so they don’t get a shock and hence don’t die
32 A, Sound depends upon the nature, tightness and surface area of the sound 1
sources
33 A, live =red, neutral = blue or black, earth = green 1
34 C, sound free zone rules 1
35 A, Electric post and high power lines 1
36 A, clocks 1
37 A, Rush, crowd, heat and noise 1
38 A, Hearing aid 1
39 A, the air inside the balloon popped out 1
40 B, Bulb will not glow 1
41 C, jal tarang 1
42 A, one oscillation 1
43 C, Rap music 1
44 C, 1000 Hz 1
45 violin 1
46 thunder 1
47 lightning 1
48 electricity 1
49 A, 1s 1
50 A, 1 unit 1
TOTAL 50




Class: VIl
APPENDIX V B SCIENCE PROCESS SKILL TEST Time: 2 hour

Marks: (1X60=60)

Strength: 40
1. UBSERVING

1. The students are given picture cards of the following images. They are asked to identify the high
pitched voice from the given cards and then mark their answers on the score sheet.

(@) Male voice (b) Lion roar (c) Drum sound (d) Cuckoo souﬁd

2. The students are given a plastic scale which is combed and rubbed on a dry
hair. They are asked to observe the phenomenon happening when it is brought near
some small paper pieces. This phenomenon of paper pieces getting attracting to the
combisdueto ...

(a) Electrostatic conduction (b) Static electricity
(c) Magnetic induction (d) mutual attraction

\ f
3. The students are shown a flash card where two pith balls are attracted to each other. Y /
The object that was brought into contact was a positively charged pith ball. The balls '{}. j
attracted each other because the other pith ball was having .............. charge. _..6 ‘._

(a) positive (b) negative (c) neutral (d) none of these

2 7 4. A balloon and a sweater shirt are given to the students. On rubbing the balloon
@ /': JJ rbing with woollen cloth, the balloon gets a ................ charge
:i__: +Lj L (a) positive (b) negative (c) neutral (d) none of these

5. Two cards are shown to students. In the first one the girl is standing near to the cat and in the second
one the girl is standing at a distance with the cat. They are asked to identify in which situation, the
sound is higher. They are asked what will happen to the loudness of sound if the distance between the
source and the receiver increases.

CHARACTERISTICS OF SOUND. ==

(@) Increases (b) decreases (c) no change (d) no relation

6. Here the students are given a flannel cloth. On rubbing the balloon with the flannel
cloth, it loses electrons to the balloon and becomes ........... charged.

(a) positive (b) negative (c) neutral (d) none of these



7. Here the students are given a wind bell that is shown below. They are asked to
observe the sound of each pipe. Why do each pipe produces different sound?

(a) time difference (b) material difference

(c) length difference (d) nature difference

F—> point of suspension

8. The students are asked to observe the motion of a simple pendulum and identify
the mean position given in the figure
(@ A(b)B(c)C(d)O

9. Here the students are shown two metallic plates kept side to side. One plate is
charged positive and is named as A, and the other plate B is brought in contact
with the first plate A. Then, that side of the B plate which is kept near the A plate
will get induced with charge.

(a) positive (b) no charge (c) earth (d) negative

10. Students are shown the image of Silent Valley National Park. They are
asked the reason why ‘Silent Valley national park’ is named like that?

(a)No flies and bees (b) No cicadas

(c) No sound at all (d) None of these

11. The picture chart of the structure of atom is displayed on the wall. They are asked °
to observe it carefully and to identify the chargeless particle that is present inside <
every atom. -

(@) protons (b) neutrons (c) electrons (d) chargeless

12. Again the students are given a picture chart depicting the sound limits of each living organism.
They are asked to observe that carefully and to answer the question that follows.

Human auditory field
I Infrasounds

0 20

Ultrasounds
40 000

160000 Freguency (Mz)

20 000

elephant, mole

cat, dog

What is the maximum audible sound range of a human being?
(@ 5000 Hz (b) 10000Hz (c) 15000 Hz (d) 20000 Hz

2. COMPARING

13. The students are asked to compare the table entry given below and identify which pendulum has
higher frequency.

SIMPLE LENGTH NO: OF | TIME FREQUENCY
PENDULUM OSCILLATIONS

A 60 cms 10 15 0.67

B 80 cms 10 18 0.51

(@ A (b) B (C) Same (D) Cannot be determined



14. The picture cards of a cradle and a swing are shown. They are asked to find out which will move
faster?

@ Cradle
(b) swing

(c) unpredictable
(d) none

15. The students are given a situation. Two trains are passing through a platform of the railway station.
Train A is approaching the railway station and Train B is leaving the station. The observer is standing
on the platform. According to him, which train will produce more sound?

Stationary observer

Receding train Approaching traim

(@) Train A: Approaching train (b) Train B: Receding Train (c) Same sound (d) Don’t know

16. A picture of two neighbouring houses are shown to students, one house, say House A is having
their TV antenna earthed and the other house, say House B is having their TV antenna unearthed. They
are asked to put a tick mark on the correct house antenna which will act as a lightning rescue conductor

when lightning strikes?

House A House B
(a) House A (b) House B (c) Both will get lightning struck (d) Both will act as lightning rescue

17. Two heated vessels are given to students. One is made up fully of copper and the other is having
wooden handles for people to hold it. They are asked to experience which will produce more heat when
both of them are held by their handles and tick mark the correct options

-,
\e

A. Vessel with metal handle B. Vessel with wooden handle

(a) A (b) B (c) both doesn’t get heated up (d) both will be with same heat



B | ]

18. The students are given four simple pendulums of varying lengths as
shown in the figure. They are asked to find out the simple pendulum
having lowest frequency and tick the correct option of their choice

20 cms
90 cms 50 cms 60 cms

(a) 60cm (b) 20cm () 50cm (d) 90cm

-
C A

UA.

19. The students are given four set of tuning forks and they are asked to
select the lowest frequency tuning fork from the group. They are asked to
tick the correct option according to their choice. i

|
I

ARG

I |
-

(@) 266 Hz (b) 512 Hz (c) 480 Hz (d) 288 Hz

20. The students are shown the picture of a lightning rescue conductor and a capacitor. They are asked
to compare the two devices. One is lightning rescue conductor and the other is a capacitor

Through which activity charge is being discharged
in both? Pick the correct choice.

@ discharging (b) earthing (c)
conductor (d) wiring

Lightning rescue conductor Capacitor

21. The steel tumblers given below are given to students. All of them are
tightly wound by a stretched balloon on top open end of the tumblers.
The tumblers are having different diameters. All are tightly tied with the
help of a balloon as a diaphragm. Which one will produce louder sound
if beaten in the same manner?

@ A(b)B(c)C(d)D

22. The students are shown the images of two boys standing under two different trees during heavy thunder and
lightning, one under a mango tree and another boy under a coconut tree. They stand under two different trees
since there was heavy rain, lightning and thunder. Both of them have a risk of getting lightning strike since both
are outside and not under a safe shelter. But can you identify the boy who is comparatively safe and less prone
to lightning accidents? Boy A or Boy B?

Boy A Boy B

(@) Boy A (b) Boy B



23. The students are given two round bottom flasks filled with different levels of water to compare the
sound produced by the bell in both. A small bell is tied to the cap of the two flasks and tied at a same height
inside the flasks. Compare the two round bottom flasks. Which one produces more sound when the bell tied
inside the flasks are tied to ring? They are asked to tick the options of their choice

water water

- - — 2

Flask A Flask B
(@) Flask A (b) Flask B (c) No sound from both the flasks (d) Same sound from both flasks

24. The students are given two wires of same material, one of 70 cms and other of 30 cms. Both of
them are fixed at the blue support and a 3 kg weight is suspended from them at the same height. They
are asked to compare the two similar material strings of different lengths from the fixed support but at
same length from the point of suspension and hanging two equal weights of 3 kg from the point of
suspension. Which one according to you has got the higher frequency?

70cms 30 cms

(@ Wire 1of 70 cms (b) Wire 2 of 30 cms (¢) same for both (d) can’t predict the result

3. CLASSIEYING

Students are shown some picture cards. All the entries that are shown to them belong to a same
classification. Students are instructed to select a most suitable entry from the options given below so
that it can join with the other entries.




Here the students are given a table to label andclassify the sounds given under music and noise

SOUNDS CLASSIFICATION

27. Air horn, Traffic block

28. Sitar, Jaltarang

29. The students are made to hear different man made sounds that are given
below and which are created by man. Hence it is called as man-made or
artificial sounds.

Sound of rock mining, sound of crackers, sound from loudspeakers.

Then they are asked to pick out another example for man-made or artificial sound from the listed
choices

(@) Sound of mosquito (b) sound of motor (c) sound of cuckoo (d) sound of lion

30. A flash card displaying the below picture is shown to students. They are asked whether they have
seen this symbol that is given by the traffic authority in our state. They are asked to pick the correct
choice of the symbol where they had seen the same.

(a) Forest roads (b) Bus stop (c) Parks (d) Shops

31. A sequence is shown to the students. They are asked to complete the sequence afterreading the
sequence of sound propagation. Complete the last step after reading the steps.

e Sound experience can be experienced from a sound producing source.
e When the sound producing source produces sound, it gets into our ears, the hearing organ
of organisms
e The hearing experience is possible because sound from the sound source reaches our ears
througha .....ccoovevvevivennnen,
() Sound (b) Medium (c) Device (d) None of these

32. Here the sounds of natural sound sources are made audible to the students. There is no artificiality
in that. Hence the name as natural sound sources

Sound from vocal cords of organisms, sound of thunder, sound of leaves

Then they are asked to give another example for a natural sound source from the list of sources given
as choices

(@) Sound of a wind-mill (b) sound of a flute (c) sound of fan (d) sound of a water-fall

33. The students are shown the mages as given below. Here is an image of two electroscopes whose
leaves are made up of gold and aluminium.

Brass disc

Copper wire
Insulator plug

Brass rod Lid Straw

Glass bottle
Jar
Gold leaves] Metal foil
Aluminum foil

'—]:“Earth

They are asked to identify that the gold leaves and aluminium leaves as:

(@) Semi conductors (b) insulators (c) conductors (d) di- electrics



(a)
(b)
(c)
(d)

34. Here is the picture of two pith balls having positive and negative

charges shown to the students. Ball A is positively charged and Ball B is
negatively charged. Now another pith ball which is positively charged is
brought near both these balls. The Ball A repels it and the Ball B attracts

it. They are asked to name the principle applicable here? 5o

Like charges repel each other and unlike charges attract each other
Like charges attract each other and unlike charges repel each other
The balls are magnetised

None of these

35. The students are shown the following images listed down and asked to classify the suitable choices
to the situations where the sound reflection principle is used and match with the shown images:

Ultrasound scanner, Stethoscope, Theatre Halls
() SONAR (b) Radio (c) TV (d) Microscope

36. The students are asked to give the common principle that is used in the below listed items. Classify
the choices suitably and select one of them that states common principle used in these items

Capacitor, Electroscope, Lightning rescue conductor

(a) Electricity (b) Charge (c) Earthing (d) Energy

4. MEASURING

37. A measurement chart of the music notes is displayed to the students. They are asked to select the
high pitch sound given in this measurement chart and tick the option of their choice.

‘Sa’ ‘Re’ ‘Ga’ ‘Ma’ ‘Pa’ ‘Dha’ ‘NI’ ‘Sa’

240 Hz 270 Hz 300 Hz 320 Hz 360 Hz 400 Hz 450 Hz 480 Hz

(a) 240 Hz (b) 320 Hz (c) 450 Hz (d) 480 Hz

38. Given the students a meter scale. The measurement quantity or unit by which lengths are measured
is

(a) Coulomb (b) Decibels (c) Meter (d) Farad

39. A measurement range is given to the students. The limits of audibility chart is displayed and the
students are asked to select the measurement range that is audible to humans

Human auditory field
Infrasounds

0 20

Ultrasounds
40 000

160 000

20 000

elephant, mole

bat, doiphin

(a) 10-15 Hz (b) 10-10,000 Hz (c) 20- 20,000 Hz (d) 30-30,000 Hz

Frequency (Hz)



Here the students are given a table to complete the missing details by making their own simple
pendulums

Simple pendulum No: of oscillations Time taken for the | Frequency (Hertz)
oscillations (seconds)

40. Pendulum A 10 10

41. Pendulum B 100 25

42. The students are shown different types of capacitors.

400 micro 40 micro

They are asked to write down the capacitor having smallest ~ Faraa Farad 20 muore S0 mies

g Farad
\ ] . r.

capacitance:
(a) A, 100 microFarad |

(b) B, 40 microFarad

(c) C, 20 microFarad

(d) D, 50 microFarad

The students are given the following table and to answer the questions that follow

REGION '

SOUND LIMIT
DIFFERENT REGIONS DAY TIME NIGHT TIME
Industrial Area 75 Hz 70 Hz
Business Trade Area 65 Hz 55 Hz
Housing Colony Area 55 Hz 45 Hz
Silent Area 50 Hz 40 Hz

43. Find out the difference in the sound limit during day and night time in a Housing colony area.
(a) 10 Hz (b) 5 Hz (¢) -5 Hz (d) -10 Hz
44. Find out from the table, which area is having the least difference in the sound limit?
(a) Industrial Area (b) Business Trade Area (c) Housing Colony Area (d) Silent Area
45. Find out in which area the Day time sound limit is high as recorded in the table.
(a) Industrial Area (b) Business Trade Area (c) Housing Colony Area (d) Silent Area
46. Find out in which area the night time sound limit is least as recorded in the table.
(a) Industrial Area (b) Business Trade Area (c) Housing Colony Area (d) Silent Area

47. Here an image of a sine wave is shown to the students. They are asked
4 to measure the total length and height of the wave as shown in the picture.
The horizontal length refers to the wavelength and the vertical height

the amplitude of the wave. They are asked to write down the lengths and

o refers to the amplitude of the wave. AB is the wavelength and CX, DX is
‘ check the correct option from the options listed below.

(a) AB=5 cms, CX=DX=2cms (b) AB=2 cms, CX=DX=5cms (c) AB=CX=DX=2cms (d)
AB=CX=DX=5 cms



48. The capacitor image is shown to the students. They are asked to
select the leg which is conventionally referred to as positive.

(@) longerleg  (b)shorterleg  (c) cannot be determined (d) none of
these

5. MAKING MODELS

beating the drum?

(a)on beating slow (b) on beating hard
(c) on wiping (d) on rubbing

49. The students are shown the below model of a “Chenda” a percussion instrument widely
used in our state. They are asked to select when is the amplitude of the sound maximum on

50. Given below is the model of a conducting plate brought to class by a student named Ramesh. The
students are asked to select the correct option of charge distribution in the conducting plate. How will the

charges be distributed in the conducting plate?

(o) IR ] ) ) s = ()

51. Sita has brought this model prepared using sticks and painted beautifully. The
model is carefully pasted on a hard board. What is this symbol representing?

(a) Discharging (b) Earth (c) Capacitor (d) Electricity

52. Here you can see the model of a toy telephone that was prepared earlier. Which
principle of sound works in this model?

(a)sound characteristics (b) sound reflection
(c) sound pollution (d) sound propagation

53. Here is a model of children’s sitar “Ektara” made from coconut shells. How
sound is produced in this sitar? Which property of the string of the sitar produces
loud sound?

(a)the tightness of the string (b) the medium of the string
(c) the number of strings (d) the oscillation of the strings




54. Given below is the model of a rain drop model which is a conducting surface. How charges are
distributed inside this conducting cone?

>
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55. Given below is the model of human ear structure

The cochlea which forms an important part of
hearing is activated by the that
reach and strike cochlea and hence sound
experience is experienced by human beings

@ Liquid (b) Sound waves (c)
Impulse (d) None of these

56. Rajeev made the following model and brought to class. What is this
model?

(a)Paper electroscope (b) Galvanoscope
(c) Telescope (d) Periscope

57. Given below is the model of a loud speaker. Which energy transfer is taking place here in this?

(a)Electrical energy to sound energy (b) Electrical energy to light energy

(c) Kinetic energy to sound energy(d) Potential energy to sound
energy




58. Given below is the flow chart that is shown to the studentswhich depicts the adverse effects of sound.
The flow chart can be titled and written as:

| |
Difﬁcul}ies in Personal
hearing Difficulties
I_I 1

deafness loss of

hearing Disturbance in

|j_| communication

temporary

Disturbances in

perfection and ability

permanant
weariness

health

issues

(a) Sound propagation (b) Sound characteristics (c)Sound pollution (d) Sound reflection

59. Given below is the model of stethoscope. What principle of
sound is used in a Doctor’s stethoscope?

(a) Sound characteristics (b) Sound loudness

(c) Sound propagation (d) Sound shrillness

60. Given below is the model of simple pendulum. The students
are asked to identify the men and the extreme positions of the bob from the given choices

a) Mean position=B, Extreme Positions= A,C
—— Thresd ofengih £ b) Mean position=A, Extreme positions =B,C
c) Mean position=C, Extreme positions=A,B

‘¢ d) Cannot be determined

. Bob (or load) of mass m




ANSWER KEY FOR FINAL DRAFT OF SCIENCE PROCESS SKILL TEST

46 D, Silent Area 1
47 A, AB=5cms, 1
CX=DX=2cms
48 A, longer leg 1
49 B, On beating hard 1
50 C 1
51 B, Earth 1
52 D, sound propagation 1
53 A, the tightness of the 1
string
54 A 1
55 B, sound waves 1
56 A, paper electroscope 1
57 A, Electrical energy to 1
sound energy
58 C, Sound pollution 1
59 C, Sound propagation 1
60 A, Mean position=B, | 1
Extreme Positions= A,C
TOTAL 60

QUESTION ANSWER MARKS
NO: - -
1 D, Cuckoo sound 1
2 B, Static electricity 1
3 B, Negative 1
4 B, Negative 1
5 B, Decreases 1
6 A, Positive 1
7 C, Length difference 1
8 B,B 1
9 D, Negative 1
10 B, No cicadas 1
11 B, Neutrons 1
12 D, 20000Hz 1
13 A A 1
14 B, Swing 1
15 A, Train A: 1
Approaching train
16 A, House A 1
17 A A 1
18 D, 90 cms 1
19 A, 266 Hz 1
20 B, Earthing 1
21 AA 1
22 A, Boy A 1
23 B, Flask B 1
24 B, Wire 2 of 30 cms 1
25 A, sitar 1
26 A, cicada 1
27 Noise 1
28 Music 1
29 B, Sound of motor 1
30 A, Forest roads 1
31 B, Medium 1
32 D, Sound of a water-fall | 1
33 C, conductors 1
34 A, Like charges repel | 1
each other and unlike
charges attract each
other
35 A, SONAR 1
36 C, Earthing 1
37 D, 480 Hz 1
38 C, Meter 1
39 C, 20-20000Hz 1
40 1Hz 1
41 4 Hz 1
42 C, 20 microFarad 1
43 A, 10 Hz 1
44 A, Industrial Area 1
45 A, Industrial Area 1




APPENDIX V C SCIENTIFIC ATTITUDE SCALE

Dear students,

As part of my research work |1 am doing a research on the topic “EFFECTIVENESS OF EXPERIENTIAL
PEDAGOGY ON SCIENCE PROCESS SKILLS, SCIENTIFIC ATTITUDE AND ACHIEVEMENT IN
SCIENCE OF SECONDARY SCHOOL TRIBAL STUDENTS IN KERALA.” under the supervision of Dr.H.Indu,
Head, Department of Education, Avinashilingam University, Coimbatore. Kindly co-operate with my work and record
your answers as directed. Read each statement carefully and mark your response in the corresponding column given as

You are assured that your responses will be kept confidential and will be used

[SA |[A |U |ID [sb |

solely for my research work. The responses are as follows: SA(strongly agree),
A(agree), U(undecided), D(disagree) and SD(strongly disagree). After reading all statements carefully put a tick (v)

mark against the corresponding column

Example:
2. 5z | E| 3 |23
25 | 8 3 S | 23
°c2| 2| 3 g8 | 28
g<| < | 5| & |88
1 I love science experiments very much v
[<5]
= °
[=2] D <5} >
<legl 8| 8 gL
52| 8| 8| &8
s 5 a » 0
=
[%2]

I am of the view that all problems can be solved through apt and
appropriate application of science.

I am confident in doing scientific experiments and activities.

I love science and its practical applications.

I love to repeat experiments in science till | get a satisfying solution to
my objective.

I do not think science is really useful in solving real world problems.

After | have solved a scientific problem, I will look for other supporting
activities to substantiate my result.

In my opinion chemical fertilizers are unavoidable for sustainable
agriculture.

It is always a practice for me to think and create novel activities from the
lessons | have learnt from my science text books.

I think that wearing the same colour clothing every day brings luck in my
life.

I do not like to relate my learning experience to the real world problems.

| feel that science as a subject is very much important to understand the
happenings in the present day world.

At times | find myself bored doing science activities.




13 | I often consider that it is all fate and that medical sciences have no role in
one’s life.

14 | It cannot be denied that at times lying can be accepted to establish that
science is true.

15 | It is boring experience for me to search and find answers to the
mysteries behind the natural phenomena.

16 | I learn more about science and scientific concepts while working on my
own.

17 | | get anxious to explore more about planets in the solar system which is
not discovered by man.

18 | I receive good grades on science tests and quizzes.

19 | When I see a science problem, I am nervous and perplexed and | feel that
I can never solve it.

20 | I am not very eager to participate in scientific discussions that involve
my learning experiences.

21 | | believe that Parrot pick cards for predicting future is meaningless.

22 | Science has been my worst ever subject in my academic life

23 | In my opinion black magic is a solution to cure mental diseases.

24 | I don’t think, I could do advanced studies in science.

25 | Itis useless to find answers for questions that cannot be answered easily
is my belief.

26 | In my opinion no further supporting evidence is necessary on matters
which we feel to be true.

27 | I need science for finding solutions to my future work.

28 | I am sure that I can learn science in an interesting manner.

29 | “If I happen to see an advertisement of a face cream in the TV which
claims that it can enhance fairness and beauty”. I will always try to verify
claims before buying it..

30 | I am of the view that there are no limits to human abilities.

31 | I dream to become a scientist.

32 | A report about extra terrestrial lives spreads in my locality. | will surely
try to seek evidence about it.

33 | I believe that success depends upon luck.

34 | | believe that keeping a scare crow avoid damages that may occur to
buildings.

35 | I like filling up cross words in science and that it is an enjoyable hobby
doing scientific puzzles and jigsaws.

36 | In my opinion Organ transplantation should be prohibited.

37 | “After the Tsunami disaster, people in some area, decided to stop the use

of sea food temporarily “.This decision is reasonable according to my
belief.




38 | It is an enjoyable experience for me to observe the life cycle of
organisms like journey of a butterfly from pupa.

39 | I believe that something dangerous and horrifying is going to happen if
dogs keep on barking at a place.

40 | I am really afraid of old myths and existence of ghosts associated with it.

41 | | believe that guests will come with good gifts if a crow crows.

42 | | think that all questions can be solved by adopting scientific method.

43 | | believe that water scarcity in draught stricken areas can be overcome
by extensive digging of bore wells.

44 | | really like to study from real world experiences and that | hate rote
learning in science.

45 | According to me there is nothing creative about science, it is just a
memorizing of formulae and facts.

46 | | believe in omens, though it is unscientific, it proves to be true for me.

47 | Science at times make me feel uneasy and confused.

48 | | believe that the life style of ancient man was in tune with the nature.

49 | According to me mobile phones should be prohibited suddenly due to the
health hazards behind it.

50 | I am afraid that death news will be heard if dogs howl at night.

51 | If I happen to hear about the ‘disappearance’ of a well in your locality”.
I will make a visit that place to know about it.

52 | I really enjoy the experience of scientific study tours and field trips to be
conducted to learn more about science.

53 | I am of the opinion that science achievements and tests are not necessary
for creating scientific awareness.

54 | | believe that science helps in understanding more about nature.

55 | I 'am of the view that industries and factories pollute the environment and
is hazardous for nature preservation.

56 | In my opinion scientific developments must not hamper the nature and
our environment.

57 | | think that dams and reservoirs should not be constructed as it is
dangerous for environment.

58 | Science is always interesting for me.

59 | I would like to participate in science exhibitions and science fairs.

60 | I don’tlike to explore the world for further advancements in science.




APPENDIX V D ACHIEVEMENT TEST IN SCIENCE

Preparation of a Design

1. Weightage to the objectives

SI. No: Obijectives Questions Marks Percentage
1 Remembering 14 14 28
2 Understanding 12 12 24
3 Applying 11 11 22
4 Analysing 9 9 18
5 Evaluating 3 3 6
6 Creating 1 1 2
TOTAL 50 50 100
2. Weightage to form of questions
Sl. No: Form of Questions Questions Marks Percentage
1 One word type (OWT) 8 8 16
2 True or False (T/F) 8 8 16
3 Fill in the blanks (F/B) 10 10 20
4 Match the following (M/F) 6 6 12
5 Odd man out (OMO) 10 10 20
6 Give Examples (G/E) 8 8 16
TOTAL 50 50 100
3.  Weightage to the difficulty level
Sl. No: Difficulty level Questions Marks Percentage
1 Easy 9 9 18
2 Average 38 38 76
3 Difficult 3 3 6
TOTAL 50 50 100
4. Weightage to the content
Sl. No: Contents Questions Marks Percentage
1 Natural Frequency 5 5 10
2 Sound characteristics 6 6 12
3 Sound propagation 4 4 8
4 Hearing/Echo 8 8 16
5 Ear/Audibility 3 3 6
6 Limits of Audibility 5 5 10
7 Static electricity 2 2 4
8 Electric charge 10 10 20
9 Electroscope 2 2 4
10 Earthing 1 1 2
11 Capacitors 2 2 4
12 Thunder/Lightning 2 2 4
TOTAL 50 50 100




BLUE PRINT

OBJECTIVES REMEMBERING UNDERSTANDING APPLYING

Numbers outside the bracket indicates the number of questions
Numbers inside the bracket indicates the mark each question carries

BLUE PRINT

ANALYSING EVALUATING CREATING

Numbers outside the bracket indicates the number of questions
Numbers inside the bracket indicates the mark each question carries




SCIENCE ACHIEVEMENT TEST (Final Tool)

Class: VIl

Time: 1 hour

Strength: 40

Marks : (1 x 50 = 50)

Answer _the following by selecting the most appropriate option given below each question

1. What is the frequency of a pendulum completing 10 oscillations in 10 seconds?
(@) 1Hz (b) 2Hz (c) 3Hz (d) 10 Hz

2. What vibrates and produces sound in a flute?
(a) bamboo (b) air (c) holes (d) material

3. Why do we hear sound when a hacksaw blade is vibrating?
(a) because of the air (b) because of higher frequency (c) because of lower frequency
(d) because of static electricity

4. Why does the sound pitch become low when the vocal cord length increases?
(a) frequency increases (b) frequency decreases
(c) because of more air (d) because of less air

5. When we bring our ears near to an iron road and strike the other end of the iron rod with another iron rod
why do we hear sound?
(a) sound characteristics (b) sound transmission (c) sound pitch (d) sound loudness

6. Which charge is received by an object receiving an electron?
(a) positive (b) negative (c) neutral (d) none of these

7. When a new freshly ironed polyester shirt is worn on our body, we experience our body hairs sticking on the
shirt. Why does this happen?
(a) Static electricity (b) Potential energy (c) Kinetic energy (d) Magnetism

8. What strikes first? A thunder or lightning on a rainy season? Why does this happen?
(a) Thunder, Sound transmission (b) Lightning, Sound transmission
(c) Lightning, Speed of light (d) Thunder, Speed of light

State True or False

9. Sound propagates through a medium

(a) True (b) False

10. Sound is produced due to the vibrations in objects

(@) True (b) False
11. The lowest range of sound frequency that humans can hear is 20 Hz
(@) True(b)False

12. The sound waves that fall below the frequency of 20 Hz are called as ultrasonic sound waves



(@) True (b) False

13. Bats move in night by using the principle of reflection of sound
(@) True (b) False

14. Copper is an excellent example for a conductor of electricity
(@) True (b) False

15. Lightning does not strike twice at the same place

(@) True (b) False

16. A simple pendulum frequency cannot be measured accurately
(@) True (b) False

I11. Fill in the blanks with suitable words given as cues under each statement

17. Sound is expressed in ------------=--=-=--- units

(@) dB  (b) w/m? (c) ¢ (d)F

18. The frequency of a wave which is travelling through a point as one wave per second
can be found out and recorded as ..........cceccverierrereneneieenan
(@ 1Hz (b)2Hz (c)OHz  (d) 3Hz

19. waves are formed during an earthquake

(a) radio waves (b) infrasonic waves (c) ultrasonic waves (d) x-ray waves

20. Frequency: Pitch:Loudness: --------------------

(a) intensity (b) tone (c) vibration (d) amplitude

21. The equipment that is used to measure distances with the help of sound waves is
(a) RADAR (b) SONAR (c) INSAT (d) SCAN

22. When an explosion happens in the surface of moon, we cannot hear that sound because there is no ----------

—————————— in moon.
(@) Water (b) air (c) fire (d) sky
23. The device that is used to store electric charges is known as ------------- .

(a) Resistor (b) Inductor (c) Capacitor (d) Magnet

24. Electric charge is a quantity
(a) vector (b) scalar (c) charged (d) chargeless

25. Charging by induction is a process where charges are transferred between two objects by



(@) touch (b) contact (c) no contact (d) none of these

26. A tuning fork has a frequency labelled in it as 256 Hz. This means that the tuning fork makes ----------------

—————— vibrations in one second.
(a) Below 256 (b) Above 256 (c) 256 (d) none of these

IV. Match the following

Column A Column B
27. Sl unit of charge farad

28. High frequency sound waves sound pollution
29. Charge less particle inside atom ultrasonic

30. Sl unit of capacitance hertz

31. Air horn Coulomb

32. Sl unit of frequency neutron

V. Circle the odd man out

33. Proton, Neutron, Electron, Sound

34. Wood, Iron, Rubber, Plastic

35. Male sound, Cuckoo sound, Cicada sound, Female sound

36. Sound, Electricity, Heat, Oscillation

37. Earth wire, Plastic wire, Live wire, Neutral wire

38. Infrasonic Ultrasonic, Human audible, Thunder

39. Loudspeaker, Air horn, Rain sound, Vehicle sound

40. Gold leaf electroscope, Paper electroscope, Aluminium foil electroscope, Microscope
41. Positive, Electricity, Negative, Neutral

42. Loudness, Noise, Pitch, Frequency

VI. Give examples

43. A man made sound:

(@) Violin sound (b) Rain sound (c) Thunder sound (d) Water fall sound
44. A high pitched voice

(a) Cuckoo song (b) Duck quack (c) Sheep bleat (d) Mouse nibble

45, A device used to detect the presence of static charges

(a) Microscope (b) Telescope (c) Electroscope (d) Kaleidoscope

46. A device that amplifies sound

(a) Scanner (b) Plotter (c) Amplifier (d) Microphone

47. A device working in the principle of reflection of sound

(a) Pan flute (b) Whistle (c) Stethoscope (d) Electroscope



48. An insulator

(a) Copper (b) Aluminium (c) Wood (d) Silver

49. A low frequency sound

(a) Duck quack (b) Female voice (c) Cicada sound (d) Whistle sound
50. An example of frequency in the range of audible sound to humans

(a) 10 Hz (b) 25000 Hz (c) 14 Hz (d) 250 Hz

ANSWER KEY FOR FINAL DRAFT OF ACHIEVEMENT TEST

QUESTION NO: ANSWER Marks
1 A, 1Hz 1
2 B, Air 1
3 B, Because of higher frequency 1
4 B, Because frequency decreases 1
5 B, Sound Transmission 1
6 B, Negative 1
7 A, Static Electricity 1
8 C, Lightning, Speed of Light 1
9 A, True 1
10 A, True 1
11 A, True 1
12 B, False 1
13 A, True 1
14 A, True 1
15 B, False 1
16 B, False 1
17 A, dB 1
18 A, 1Hz 1
19 B, Infrasonic Waves 1
20 D, Amplitude 1
21 B, SONAR 1
22 B, Air 1
23 C, Capacitor 1
24 B, Scalar 1
25 C, No Contact 1
26 C, 256 1
27 Coulomb 1
28 Ultrasonic 1
29 Neutron 1
30 Farad 1
31 Sound Pollution 1
32 Hertz 1
33 Sound 1
34 Iron 1
35 Male sound 1
36 Oscillation 1
37 Plastic Wire 1
38 Thunder 1
39 Rain Sound 1
40 Microscope 1
41 Electricity 1
42 Noise 1
43 A, Violin Sound 1
44 A, Cuckoo Song 1
45 C, Electroscope 1
46 C, Amplifier 1
47 C, stethoscope 1
48 C, Wood 1
49 A, Duck Quack 1
50 D, 250 Hz 1

TOTAL 50
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APPENDIX V E Focus group interview schedule on ELPSS for teachers

How effective is ELPSS to the students:

How do you rate the activities and experiences in the ELPSS?

Do you find any activities in the ELPSS as boring and uninteresting?

Have you got any comment on the time frame of the ELPSS package?

Can you tell any appreciable change has happened in your students after the ELPSS administration?

Will there be any difficulties in transacting the curriculum if the ELPSS package is to be taught by you?
According to you, are the activities and experiences given in the ELPSS package student centric?

How do you rate the student progress in science achievement before and after the ELPSS package
administration?

Do you find the students more active and curious after the ELPSS package administration?

Which method do you prefer to teach, the experiential learning method or the traditional method? Why do you
think that way? Please give your opinions.

Do you have any suggestions or opinions that can help improve the effectiveness of ELPSS package in student

achievement and attitude?
APPENDIX V F ELPSS Focus Group Interview Schedule

Did you enjoy the activities and experiences in the package?

What did you enjoy in ELPSS, an indoor experience or an outdoor experience?

What are the advantages that you appreciate in the ELPSS package?

Were the activities and the experiences provided in the ELPSS package interesting?

Is it interesting to learn when you are taught science using locally available materials?
Whether the materials used for the activity suited the learning objectives?

What were the activities that you felt difficult?

Which were the activities that were not completed on time?

What were the reasons for not completing those activities on time?

. Did you involve seriously in the extended learning activities?

. What were the methods used by the researcher in sparking curiosity in you?

. Do you think that the teaching using package like ELPSS will help you score good marks?

. Do you think that the teaching using package like ELPSS will help you gain practical knowledge
. How well can you relate the activities with the daily life?

. What are the limitations that you felt in the ELPSS package?

. What are your suggestions for improvement of the ELPSS package?

APPENDIX V G REFLECTION OF THE RESEARCHER ON ELPSS

Details on conduct of the study

Activities that the students were very much interested to participate and complete
Activities that the students lacked interest in took time in completing

Activities that cannot be completed on time

The process skills of the students those are noteworthy after the completion of ELPSS
The difficulties faced by the researcher on the successful implementation of ELPSS
Contents completed successfully and effectively during the ELPSS

Contents that took time in completing

Conclusion



KOLB LEARNING STYLE INVENTORY (ADAPTED VERSION)

Twelve incomplete statements are given below. Four different descriptions are also given against each incomplete
statement. Kindly complete all statements by writing the appropriate number in the box given above each description
of a statement

Example 4 = most like you 1 = least like you
Eg:| When I learn | am happy [ am careful | amfast lamlogical
1. [Whenlleamn | like torelate like torelate | like doing | like to watch
with my experience with my ideas things andlisten
2. | llearnbestwhen | listen and watch [ rely on logical [ trust my ideas [ work hard to
carefyully thinking and experience getthings done
3. | Whenlamlearing | do notrelate | relate with lam quietand [ think and respond
with things facts reserved in my own way
4, |llearn by experience doing watching thinking
5. | When|learn [ consider all [ look at all [ like to analyse I like toexperiment
diamensions of problems sides of issues things things
6. | Whenlamlearing | am an observing | am an active [amanintutive lamalogical
person person person person
7. | llearn bestfrom Observation Personal rational experiment and
relationship theories practice
8. | Whenlleamn like to see the [ like ideas | take myown time | feel personally
results and theories before acting involved in things
9. |llearnbestwhen [ rely on my [ rely on my [ rely on my [ rely on my
observations experience experiment ideas
10. [ When | am leaming | am a reserved | aman accepting | am a responsible lamarational
person person person person
11. [ When | learn | getinvolved I like to observe | evaluate things | like tobe active
12.] I learn best when | analyze ideas | am receptive [ am careful [ am practical

52



KOLB LEARNING STYLE INVENTORY (SCORING KEY)
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KOLB LEARNING STYLE INVENTORY
(Adapted Version)
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Appendix V Tools (Regional Language-Malayalam)
VA. Previous Knowledge Test in Basic Science (Malayalam)

1. Remembering: Non Verbal

1. ®26¢ ®mAMAlEe}M 2l(MEBSEIE3 2N8IG) (e Idy@LENS8MmIe 2flRIT) MM)aHy BIRERIOAOVVIe ERYL UM
BAVIMAIBHB06M. NGOV WGl DalMRIV (INT®OIMN GEEMMSIHH) .
\
(a) (b) (c) (d)
(IO S@®OQIN BB
(@) (b) sy @oenss@) (c) (d) amyeumldonil®o
(@) (c) sy@oenssm) (b) (d) @myeuymldonilao
(@) (b) (c) idy®oenss©Y (d) @meuyldoml@o
(@) (d) (1ey@oenssm) (b) (c) amyaumldonilao
2. 21]QI9S  OHISIAVIAILHIM VM) DRNEBHS @@l 0lsN), (IOl MWIOS allg)6aldw @0
al}@lafloe)d.
I M) DROWBBBIV  ALYBAROW MIBo EYBIMNMY .....ooveoee 20@ySHOIeNSS
ﬁ VaVaVAVAY M) ORoWEEBUT  DMNBIB:IEMUOC0.  AGa] o D0 O lenss
RANIMDNEEBUS DENBIB:YEMIIP@ MIn OSAOWVS] MO0YIMN).
o (a) (®»220W, (HDOINMHROW (b) (&2 ODOW, (HHROW
w (c) @@d, RMNaIEMOW (d) eoMValemOW, @V@H
3. 21QIS §0) MAMIWIOS 2il(@o HoemMavilcel.
X oG8 MMIOS WMo CHUBHNININM HOMEMo VIENIBROWNEBBUS ........... UMM
MoMOS §210lWIE8 ag@®IaN).
(a) apwyailenes  (b) eaissomlenss (c) agflenss (d) mawoom)mel
SCHOOL BELL

.............. OB06MBIANBIBHIM ERAIGSHAD B6)Gla] G06M1HeJaMN).
i (@) o1 (b) dllom@s (c) meilafleeemo  (d) 00

®09¢ 0] ®I0%ailongwle avlelondwle Al(@EBUE  ©HOSITTIBlEe)aN).
©210il0la8 3)S}T @)B0 3 HWOYd.

@ROYOS  YONIMOAT)

(a) @000l (b) m@d
(c) @rolole) (d) @ms)o @0el




Remembering: Verbal

6.

‘erttyab’' @™ Q1086 MLOWIREMWOIV MINUB ag)GaloP)e DalCOUIIBN] MDIT. HaI0lW &hela056ERU3,
650@ )03 MAIVILNE) DalcIUTlBENIM). ~fHIETI@).

21]019S OB0S)AHIBHIAM AOGIEBUE QW] DAHEONLI®) .

©AUSSODINSIVNGS (2 IG@Bla] BRYPe ERBHHYAUINE CGAINE] YIMIDAUEEBUT DalCOUIIBHIM). BRYANDH:
@RAIVAIEBRRIOS (IAIBAHMo AMMIRINSHIMW MMl VEMABIEN o DalcOWIBNYIIM].

@RUB(SOMDNE  AVHOMNoUT  @OABIO o, DalCOUTla] GRHINAIS  BROAIVOIEESIOS
(cIUIB@DNSHHUAD ANAILIOHBHIOMN].

(2) (a1D0UD DPLEBBUS (b) woen) BRI
(c) apw) Mmo.neaBU3 (d) ®oaimoneaBRU3

‘atewr' 0™ Q198 f)TDIOEMT) VGO ag)PY®YH.

mailes @MElee)}am adlel (@ I®IINE:u8 O®Qoa. aileid) VERIIM. BOMIOBS KO, ODY ag)aM)
@NSVOBO|SIOM)d>.

(i) a)o® MBo 30600 DDEMILINES ag)Bs) CAUNABTIT BRYSINB 1)
(i) o Blzo &:)0smm DVEWMOLNES AfMBS ~IOBS BRYSIMB d:$lWo.
(i) oM Dz &Sl ODANILINGE ag)MBs) CUNATIAT BRYSIMB d$lo.
(iv) 0o dlzo Sl 9DenmILlEd ag)Mles) MG EYSIMW GHEIW]o.

(a) (i), (ii) vo@loemy agyomoasd (iii), (iv) o@mqoeny

(b) (i), (iii) vo@laeny agyomoas (ii), (iv) emgoany

(c) (i), (i) oamqaeny, agyomoad (iii), (iv) vocdlwosny
(d) (ii), (iii) e@goeny, agyomoas (i) vo@lwosny

2. Understanding: Non Verbal

10.

11.

12.

13.

2 ®ORE3 @O $:00m1jlElee}aM@).
(a) a10g)@o008 (b) Q10By &:r108:0008

(c) »gadly (d) ciweild aloce:a8

2f)D)OE0MBOVIAIENJo MWD QIQJOG3 2 IBM@).

(a) ©OQBH® GBS (b) c1glomlmyelo

(c) @e1lsla@ myel (d) @roloile)

Nloa0OROMB Ba) af)EElIOMI?  alla] $)0MMM®ICHNI #:}SIV®ICIMI?

(a) 23 aila] (b) 30600 alla]

(c) snseeIBoM@) (d) @pcloile)

alOILIO®, @RYEMIVILILINND MILIETMIHUS ag)sBElemMoa 2 3Ad@IE3 Mlelee)aN@)?

3 Simple Ideas:
D STICK BALLOONS (a) enienem)®u8 85186M aidlel

(b) sniensmeud myaslolsidlen)awaery
W (c) enuenem)eud @REMIVIES @)eslolsidle)dwaery

‘ (d) eniensm)eud 213EIGRINE @) @:@aHle06)q|SIAles )@y
ON THE WALL




15.

16.

14. o9 alnled MoWE:e8 ~Idlutlellaflendad Dalcouslee)ammosny.
D@OW Moo BRYEIM BIBHN)H? MIWEWI, alBlUTlRIGHEMO

(a) Mowes, DWABM alla] ®:20Mo EBHUBENYo alBlUTlRlBnN) e udeslel
(b) Mmo®s), 2101 alla] $:00Mo CHBHUBBNo AIBIUBIRIGT) CHU3LIR]

(c) a1dlBlelsay DB alla] $:006Moe GBHU3BH)o MNOWEE GdHUBBSIL]
(d) a1@lRleIs0) ©21010 alla] $:006Mo CBHUBHN)o MNOWEE GHUBBSIL]

af)2l0 QAIMN®)Ee8)0 BIANVIGEISS @RYB:AaHlEnea|SIMM). DD MileLITN. Al O™ WIMTWEEM M MST
&N3)aflSlajmoa. oD AlELIADAHINM MIBo af)sBBOMOET).

(a) @O B:OBHBaHeM NNRLIATYo
(b) »)E)®IIG:Rauem MileLoamo
(c) smeisesoglandlnd cilevoamo

o
Falling objects are

being pulled down. (d ) @oUId alrRLOBYe

(a) eommosye  (b) emoadlmlwoge (c) @edlwiel (d) @ns)o @ne)

Understanding: Verbal

17.

18.

Q100f2] @MQIEI0SE] DANQ0 af)PIMIS.

MOMOSBLI00I0)e  MIQAl HMEISISB®EEl.  6S0Ba] MQOl:SlE +ve, -ve @PQeEBUl  enelsleal?
af)SBBElOM@IET) 650@2]la3 @RI MSIAlEHIMN@).

6S9@ 2] HAMMONH;ITT EMNE MNINYAIHBIHS +ve, -ve @RQEBU3 @RS)alla] OAISHIIM), AME MINQCE:8)0S
+ve @per|mlad -ve @rQaBU3 @S)alla] OIS )H:.
(a) el (b) o@q (c) 000y MG (d) @rolole

@269 MIMIBNBHIM NBYPoUds aldla] All5EIN. al)@laflee)d:.

RMNDRNEBSINS  MVBEROW  AVEIABMA0N  B0] aldg ofBIA3  MInOSAMINBOHYIND YoM
MONBBRINS (HDAGIMAOW SHMIMEBBSIENOS @Y.  BHMIMBBUBHS AVANIGIHNONB B3R MOWLMo
@RQQICIMIET. (6 ALARDEATBIN MOWiMe  GRGIMOGE QAISO@ GRMPAUCVMOET).  BRMIOBHOME

NMIDANEBOS BQY ... @R HEMBHIBN0.  B0) MITHIE3 WA NOQOY P ITHIGEISS MO0
&HFlaneme.
(a) ovB220 (b) ninoso  (€) alog (d) enielo

3. Applying: Non Verbal

19. @oey dlmeilomd 630) ail@e manig)mecelo.

almeislenicniond 80y Ml @esallene &:)SImEd eeaIBH®W]
cocpl@Bglal wlm)e  @VleRISs  (alQladlenyom). BRI B0MNE
@™o BMENSBCa0Ud  al]OB)  Gald@HIGMUIUT oo
aBelen)QI0M MORLIOW)ME.

(a) oOQIBH® GaHOBE (b) ®oaIB® @oalo

(c) eoaBy® Aonm@d (d) eoaisy® @S]



20.  2naes @amleles)am 2 ll@amlad ((aella] DOMEENLI®) .

DD HOB ..o V@B (aI0IdaBBs3Im)
(a) eozy@] (b) (ed®0uv0 (c) @oal  (d) woeno

21, a)aes @aIRlee)}n all@o orLlHe)d:.

af)TBINo0IElee)e WIIQo0IOME &Ml AElHe)dh®)e M)OIBN)HWIONODHE

©219)}aMN@)?
(a) wosnto ailgerajsi@mond (b) a3 ailgen|symmomd
(c) ameilal ailgeejsiomond (d) (@1@el allgeq|s)amond

Applying: Verbal

22, @e &)Sldu8 qQUlad (@B @:0ME HSlE6)}HWORle)M). SaldsM) 80 &)SlwIes &yflad aslary
80) aldo(@o @oe® allamy. NS @eSIAD @)5lWIeS HYI@IMIAMIe EPE® DWEMBIEZ WMo ald(@o
aflem). agaMoEd A@INT® MAIEBBIVIYIN) VMBIV, )N IOEHIMBID:)o ?

(a) aeyi® el jaTleNSS «10(@EBBOVM)OHB:0ME.

(b) aen®IV@ e@.0me

(c) ©210}®2V®) OB06ME

(d) @™ ~1308MOEBU3 OB:0ME MBI B SOV G06MNE.

23.  odlameisla] 80)aldS MEMEBUE  MSHHIM). wsloye  AlMenMBBea|oUd  aljOI)  Galdd)N@Y
JEloEEMO?
(a) el (b) ®®q (c) afleiegoud  (d) @pAlVIe)

24, @U@ sl 80) 6w @RUWIESO VDS AUHOMY)  ©2I0®  ©B:I6ME0}MME[0U3
GAUBMIQlenIMM VosNJo CHSY A ~I0WIM@ YORIWOEEMO H@QIGEMO?

(a) el (b) o@g (c) aleicgjoud K@ (d) afleiegpud o

25. 650@2jla8 DaIcWIKlENIM MINQAIHS)ONS BAJe &)02] DVWARATIE! HOIAMOGADIET)?
(a) @3 @PQ. +Ve @rye). (b) @3 @ege -Ve @y,
(c) apMleaciolel (d) emomd wenglslel

26. 0™ MBET Koamlo ag)ilsSMIMIET) AIRIIM@).
(a) afows (b) @03 (c) anw(d) eeomi

4. Analysing - Non Verbal

27.  anaes ®@amlalee)am 2l@awlad @2l ag)amlmoen §a210le:03 ©alo@mla ISlajldlenyma).

(a) wosnymeildlanemoe
= . e e o (b) o) meildleoam.

(c) =el meldile-oemo

m

(d) o6y @elaflenamo
k| ( B

// Y
@mﬂagim al

human hands (dr

%e; SORUIH6) .

glass

3&)@1@@0@6) WleaB)emI030 aflel AUMIMIBOUB MEIGESIM U MaHea]s +ve alodee: [ human hair
ile@lee)aM). ag)Mo@s 2RI @ICLHE) Galodh)EMIoUE RIG:6(Soam avile:0amoe ::':’:J—
ms@m -ve andeed avlle:dlenimm). =

cotton
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EXPERIENTIAL LEARNING PACKAGE FOR SOUND & STATIC ELECTRICITY
(ELPSS)

3.1. Thepackage ELPSS

This experiential learning package contains differert modules for leaming sound end static dectricity
through experiential leaming prectices. The experiential leaming practices include all those teaching
learning experiences thet will incorporate among the studerts, ability to think, discuss and to come into
condlusions by their own. These experiences help them arive at different definitions end zpprozch the
situationd experiencein different angles.

The modules in sound include experiences and activities in understanding sound definition and concepts
through prctical experiences. The students will be able to relate their previous experiences to the content
relzted tesksthat aregiven to them periential

The modules in static electricity include the learning experiences that will help them understand the
application and the potential dangers of static dectricity through practicl experiences. The module
them will and

The experiential learning package in sound and static electricity (ELPSS) is designed to meet the
educational needs and demands of secondary school students belonging to the age group 12-14 years. The:

siited would and near to
them since most of the examples and experiences provided have connection with the experiences that
directly or indirectly involvesin the dements of neture.

32 The Experiential L earning Package

The package is developed on the besis o the experiential learming practices put forward by David A Kolb
in his Kolb’s experiential lcaming theory.

The experiential learming theory as proposed by David A Kolb suggests the entry to an experience from

four different entry points. One can enter the experiential leaming cydle from any of these ertry poirts.
These are described as

04 Accomodsting Diversing o
(ioe and dc AN Conerete Experience
Active Experimentation (Fooing)
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Retstve Observt
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Kolb states that any type of leaming involves the acqisition of abstract concepts and newer experiences
thet can be pplied in avaried range of novel situtions. Here, David A Kolb is of the opirion that novel

experiences are required as an impetus for the development of new concepts. The intermel cogritive
processes of the individual are involved deeply in the leaming process of him and the experi ences thet he
receiveswill help strengthen the learning process meking it meaningful and permenent.

The experiential leaming cycle is represented using the four-stage learning cycle in which the learmer
“touches all the bases of leaming’. This is starting from observing a leaming experience and finally
adtively doing the experience by onesdf and pplying the same to different situations sharing the same
concept o theary.

Concrete experience refers to a new experience or a novel situetion or a modification of the existing
exparience or knowledge of the indivicual. Reflective obsavation is reviewing or reflecting on an
experience that has been observed by the individual. It helps the individual to check and understand
whether there exist any inconsisencies between the novel experience and his understanding. Abstract

of anewideaora of the existing ideath the person
as leamed from his experience. Active experimentation refers to the idea in which the leamer starts
applying the learned experiences to new and different situztions outside the world and see what happens as
thereailt

According to Kolb effective learming heppens when an individual can process the four different stages
efficiently in the process of learming.

Experience Reflection

- [ Conceptualise Test

B3

Kolb (1984) explain that ezch stage is mutuelly supportive to the other stage and i acting as a feed to the
next. According to him, an individual can enter the cycle & any stage and follow it through its logica
sequence. However completelearming happens only when the leamer can execuite dl the four stages in the:
cycle Therefore it can be inferred that no one stage in the learing cycle is eifective enough to stand
separately asa learning model of its own.

Educational Implications

The Kolb’s learning cycle and the learning styles can be effectively used by the teachers to enhance and to

the students are best suiter to them according to their needs and cogritive levels Also learing styles can
be enhanced by experiential teaching learning

33Strucureof ELPSS

This package ELPSS contains in totd 15 modules covering two chepters from secondary school basic
sience textbook published by SCERT Kerala. The two chapters selected for the package construction and
implementation was Sound and Static Electricity from Class 8 Basic Science. This can be effectively used
by the students and the teachers by following experiential teaching |l earning practices. It contains activities
and experiments from dally life situations and i easy for the students to comprehend and develop the
conoept of sound and static eledtricity.
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SOUND
MODULE 1: SOUND AN EXPERIENCE
MODULE DURATION: 2 hrs
MODULE OVERVIEW:
T ind an exp of sound and a
definition of sound. This mocile is prepared in order to understand and comprehend whet is sound and
how sound is formed, what sound and how sound T

aims in classifying the different sound sources and to differentiate based on their cheracteristics.
LEARNING OUTCOMES:

« Toclassfy the different sources of sound

. Todefinesound
Specific Outcomes:

» To recall the inciderts where the pupils recollect their past incidents in which their sound
experience was memorzble and beautiful

Toreview their sound experiences

» Tounderstand the neture of sound

» Toanalyse the different componentsin sound propageti on

CONTENT:

Sound s an auditory experience thet is experienced by al living organisms. It can be experienced by
‘sensory organs of hearing called as ears present in each living organi sm. The malfunctionsof the ears result
in the loss of hearing ahility in these organisms. Hence ears are regarded as avery importart sense organ
among thefive organs of sensesin humen beings.

classified into de sound sources and neturd sound sources. Sound is an
P by dl living are having sense organs of hearing. The sound
auditory exp whichthey reect. A sound isformed

by the vibration of objects. The vibrations result in sound waves which travel through a medium and
receive the ears of a receiver. So, the sound can propagete only if a medium of propagetion is present. It
needs to have a source thet produces vibrations and a receiver to receive the sound waves. Those sources
that produce sound are called & sound sources. Basicaly, these sources of sound e classified into man-
matle sound sources and neturd sound sources. The sound that are produced from the netural sources are
referred to as natural sound sources and the sound that are produced from the man-mede sources or the
artificia ede or artificial

THEME AND SUB THEME
Theme: Soundsthat we heer everyday
Sub theme: Sourcesof sound

LEARNING OUTCOMES:

» Tounderstand smple pendulum
» Toddinefrequency

Specific Outcomes

Tounderstand the occurrenceof different kinds of sounds
Tounderstand zbout natural frequency

Tofind ot the naturd frequency of apebbie suspended from astring of afixed length
To experiment with different lengths

Todefinean osallation

Tounderstand the unit of frequency

CONTENT:

Sound is produced by the vibrations of the sound sources and these vibrations may be the sum total of ll
g per source. Tl asound sound

source.

The frequency of asound source will be different for cifferent sound sources and thisis the reeson for the

different sounds produced by sources of sound. When a body is set to vibration, it vibrates with a

particular frequency of its own and this frequency is called as its natural frequency. The reason for the
different the sound sources.

THEME AND SUB THEME
Theme: Netural Frequency

Sub theme: Simple Pendulum
EXPERIENTIAL STRATEGY

Reflective Obsarvation Stage

MODULE 3: VIBRATIONS AND SOUND
MODULE DURATION: 2hrs

MODULE OVERVIEW:

Higher frequency vibretions can be heard while a lower frequency oscillation cannot be heard. Hence the

sound of an ostillating simple penculum camot be heard while a buzzing bee can be heard. The buzz of a
aspeed of 00 fleps per second and henceit can

be heard.
LEARNING OUTCOME:

» To experiment with vibrations of sound sources
. T avibration and i

Specific Outcomes

Tounderstand that vibrations can be heerd
To understand that vibrations produces movement

To understand ebout netural frequency of each sound sources
. T differs

CONTENT

The frequency of the simple pendulum is low and hence its sound cannot be heard even though the
pendulum is having ato and fro oscillating motion. Thevibrations produced by afixed hadksaw blade can
be heard because it has a higher frequency than a simple pendulum. A tuning fork of different frequencies
p vibrations. Both osdillation and vibration e the
to end fro motion of the bady from its mean position, but the number vibrtions per second are more in
number when compared with thet of osllations This s the reason why the vibrating sources procuce
more sound than the oscillating bodies.

THEME AND SUB THEME
Theme: Drumsand ather

Sub theme: Higher frequency vibrations

EXPERIENTIAL STRATEGY

Concrete Experience Stage

The students paticipated in the Kerala Sate Tribd School
Kelotsavam (Cultural Fest) 2018 and they were practicing the
| traditiond percussion music instrument. They were asked about
the sound that comes from the percussion instruments. The
Students are divided in groups and asked ebout traditional crum
like percussion instruments. How do they produce sound while
striking the dizphragm of the instrument? The drums are besten

EXPERIENTIAL STRATEGY
Concrete experience gage

Students are divided into four groups end are made to discuss upon their sound experiences and list it
down. Leatler from ezch group reads doud and consolidtes their experiences. The students are made to
keep a record of the nature of sourd in each exper they toarivea a

sound.

Reflective Obsarvation stage

They are given certain pictures or flash cards to understand the different sound sources. They are matle to
classify them as men-made sound sources and retural sound sources.

Abstract Conceptualisation stage

The students are asked to create a poster depicting different types of sound sources and classify them as
man-made and artifi dial sound sources

Adtive Experimentation stage

After the poster meking, they are given a brainstorming session to evaluate on the different componentsin
the propagation of sound. How sound is travelling or how it is being propageted from person to person or
between |iving organisms. The students are encouraged to list oLt the components for sound propagation.

or toread out their the sound propagation.
ACTIVITY
Adtivity 1:
Students are asked to narete their sound e o d groups how

arethe sources of sound classified in to. They are shown some pictures and flash cards of some musical
instruments like veena o sitar or a waterfall in order to easily identify the different dassification of sound

Adtivity 2:

Students are asked to list out the experiences of a mosauto bite or how do mosaitoes bite: Do they hear
moscpitoes or any other insects buzzing around? How the buzzing of insects are experienced by them?
list out hich they mosauito

buzz.

Students are given a situation to meke swing of two different lengths. They observe the difference in the
‘speed of thetwo swingsand come to different conclusions.

Concrete Experience Stage

“The Students find the similarity between a simple pendulum and thet of the swing. They get to experiment
iter they exp inthe swing.

Abstract Conceptualisation Stage

They arrive at different the same and try to in speeds
oceur for different lengths of the swings. The concept of number of vibrations per second was stressed
during this stage.

Adtive Experimentation Stage

The sudents got involved in experimenting with the different
lengths of ple p and finding out the frequency of
exh of the penduum with different lengths

ACTIVITY
Adtivity 1

Compare two swings of different lengths that is one short and one long say for exeample one of 4 meres
and another of 5 metres. Which one is the swing in which we can swing faster? Which one is dangerous?
Discuss i groups and come to a conclusion. Why babies are kept to Seep in low hanging cradle swings?
What could be the reason for that? Can you come to a condusion? The students are asked to find out
answer by g activity of

Adtivity 2

Suspend a small pebble from a string of length about 50 cms. Move this pebble
slightly towardsone side and releese. The pebbie can be seen moving to and fro. This
type of motion is called @ an oscillation. This arangement is called as a Smple
pendulum.

The movement of the simple pendulum can be equated similar to the movement of a
swing of a particular length. The number of osclltions tht a Smple pendulum or &
‘swing can mekein a second is called asitsfrequency.

for festivals and part of our ow dothey u
asked to discuss in groups and share their experiences of secing a festiva or playing adrum.
Reflective Obsarvation Stage

The students were eble to understand the concept of vibrations and its refationship with the production of
sound. Different percuss on instruments produce different sounds of verying intensities depending upon the
vibrations it prodh

Abstract Conceptualisation Stage

The students try to understend the difference in the varying intensities of the percussion instruments. The:

strong vibrations and the soft vibrations of sounds. Tt
thisisarrived at.

W ActiveExperimentation Stage

This stage was carried oLt by the students by
adtively involving in the experiment with the
hecksaw blade The larger vibraions of the
blade produce more sound then the smeller
vibrations. They repected the experiment with
varying bladelengths.

\

ACTIVITY

Adtivity1: Dancing light experiment

After the sharing of experiences, the Students are advised to meke
digphragm by tying a piece of baloon on one end of a piece of pipe of
about 10 cms i diameter. Fix a small mirror on the digphragm. Arrange a
laser torch in such a way thet the light beam from it is incident on this
mirror. Make Suiteble adjustment so that the reflected beam falls on the
soreen Now try to by hitting a
thin mid rib of a coconut leaf. Observe the light incident on the screen Kl

afterits reflection from the mi rror. Also try placing amusic say a specker inside the pipe on which bl con
is fastened and try to play the music through it from the music payer. Can you seethe danding light of the
laser torch?

Students are asked to write down their experiences after doing the experiment and then condlude why
drums can meke sound.

Adtivity 2: Hacksaw blade experiment

Have you seen carpenter working with hecksaw biades? Have you
ever noticed the vibration of hacksaw blade when the carpenter saws
wood? How it mekes sound while vibrating? Discuss in groups. Fix a
hacksaw blade on to one end of a table. St the free end to vibrations

Record your experience. Is it different from the oscillztory motion of
‘ the simple pendulum? Isit less than or greater than the frequency of
the simple pendulum? Discuss and record your experiences.

e

Similaly an experience of a melodious music. How they experience a melodious music from a radio,
computer or any other similar device: They are asked to arrate their experiences on these two situations

andthen firally list out what all per
FEEDBACK:
T dassif sound sources and make a poster of the same.
MAN-MADE SOUND SOURCES NATURAL SOUND SOURCES
Horn Water fall
hool bal Thunder
oys Rain
hisiie Wind
unds of vehides Sounds of animalsand birds
unds of musica instruments Sounds of oceen, conches. shells ef
e Students were discussing about the propegation of sound and they came in to diferent conclusions.

From these conclusions the following idea was consolidated. For the sound to propagate, a sound
produci g source, amedium of propagation and areceiver is necessary.

EVALUATION

Sound needs a medium of propagation and it can be ar,
water or any object. The speed of sound differs in different
mediums and hence the receiving end will see different
auditory experiences through eech medium of propagtion.
The sound sources can be natural or man-metle and that dso
depends upon the intensity of the sound.

Name some sources of sound
Define sound

MODULE 2: Sound characteristics
MODULE DURATION: 2 hrs
MODULE OVERVIEW:

There are different kinds of sound sources in the world. Each sound source produces different sound. What
may bethe reeson for this difference in sound? Why do different sound sources meke different sounds? A
paper whisile makes a different sound while a paper toy makes a different sound. Both are mede up of
peper but sounds. Tt and understood.

Now, using astop dock find out the frequency of of length was just made

and tabulate the resuits.

Chenge the length of the S mple pendulum to 60 cms and 80 cms and tabulate the reults to find out the
frequency. Then discuss, what the length of and ?

Students are asked to find out the frequency of the simple pendulum by changing the length of the smple

pendulum end are asked to record their reults in atable.

FEEDBACK:

The students were actively engaged in making the model of the simple pencuium. There were mixed

responses when asked which swing, the longer one or the shorter oneis dangerous. The students were cble
hencefind out the frequency of

Adtivity 2: length of simple pendulumis 50 cms

[SNo [ No:of [ Time(D) [ Frequency(f)=n/t |
| 10 14 o714 |
| I35 T2t o714 |
[ 20 28 [0714 |
divity 2

S No: No: of [ Time (1) Frequency(n=nit

Pendulum length= 60 cms

1 10 16 0.625

2 15 2 0.625

‘Pendulum length= 80 cms.

1 10 18 0.556

2 15 27 0.556

T that ot decreases.

The number of oscillations produced by a simple pendulum in a second is called as s frequency and the
wnit of frequency ishertz (H2).

EVALUATION

T practical exampleof . The lower the swing, the lesser isthe danger of a
fall asit hes a smaler frequency. The higher the swing, the greater is the danger of afall asit has ahigher
frequency.

Define frequency of the simple pendulum?

Whatisits unit?

Now from the tuning fork box sdlect tuning forks of different
frequencies. Set the tuning forks into vibrations and observe the

sound. Of inatuning fork
can move objects like a pith ball suspended from a siring.

FEEDBACK

The dencing light eperiment was performed with great fun and enthusism. The students came into
condlusion that and cen aves T of theballoon
matlethe light from the ser torch to dance on the screen. Thefrequency of the hecksaw blade was grester
then the frequency of the simple pendulum. Hence the sound from the hacksaw blade wes heard and the
pendulum produced no sound. That is it vibreted more times per second when compared to a simple
pendulum. Thetuning forks of cifferent set frequencies produced different sounds.

EVALUATION

Soundis produced by the vibrations of bodiesand it can also make objects vibrate: The sound procuced by
higher be heard while lower cannot be heard. Ti diff

in sounds in accordence with thei ncreasein frequencies. When abody is set to vibrations, it vibrates with a
particulr frequency of its own and this is called asitsnaur frequency.

Isthereany number of secord ismore?
How dovibrations produce sound?

MODULE 4: MUSICAL INSTRUMENTS

MODULE DURATION: 3hrs

MODULE OVERVIEW

The surfaces held tight and closely tied produces sound on vibration. The frequency of the vibrations
depends upon the surface area of the surfaces producing vibrations. The sound produced thus varies in
intensity and  oudness.

LEARNING OUTCOMES

» Tounderstand the characteristics of sound
» Toconstruct low cost musical instruments
Specific Outcomes

» To experiment with the characteristics of the sound
» Toconstruct low-cost musica toys with ecsily availble meteridls
» To amusica instrument

CONTENT

Sound hes different cheracteristics. The charecteristics of the sound differs with respect to the materials
chosen, the surface area of the materials, the nature of the meterials, the tightness of the meterials upon
vibration, medium and mny other factors. The characterstics of the sound can ecsily be studied from the
toys thet can be made from essily end readily available meterials. These experiments arouse fun and
curiosity among the children and are very helpful in instilling scientific thinking and to develop a positive



atttude towards studying science. The main cherzcteristics of the sound such s frequency, louchess and
pitch, are stucied in this modul e through two different activities like, to make an ektera and to meke a
balloon horn.

THEME AND SUB THEME

Theme: Fun filled musical instrumerts
Sub theme: Balloon horn, Ektera
EXPERIENTIAL STRATEGY
Reflective observation stage

The studerts are asked to narrate their own experiences about festivals and music fests. They then are
motivated to talk ebout the various musical instruments thet they have seen in a festiva. How do these
insruments produce sound? Aretherewind instruments, siing instruments or any other? They are asked to
reflect upon their observations about the many types of musical instrumentsthey e familiar with.

Conarete experience sage

They are given materials for making aballoon hom and an ektara. They are given time and instructions for
making theinsiruments and to play with them.

Abstract conceptualisation sage

Here the udents experiment how the sound is produced from both theinstruments
by biowing up the balloon in the horn and by striking the string of ektara

Adtive experimentation stage

The students are motivater to experiment with different diameters of PVC pipesto
see the differences in sound that the instrument produces.

ACTIVITY
Activity 1: Balloon Horn
Materials: PVC pipe (3 11/, )", abaloon, pen body without arefill, strings

Cut both sides of the balloon and fix to one end the PVC pipe and to the
other end the body of the pen body. Tighten both ends with strings. The
balloon should have a mirimum elasticity. The baloon should be stretched
to a paticular limit. The balloon hom is ready. Place the PVC pipe in
perpendicular direction to the belloon and the pen body. Now from the end
where the pen body is fixed, air can be blown inside and that creates a
sound. Place your fingers on the surface of the balloon while air is biown
inside. Do you feel 2 What can you

Repeat the activity using different PVC pipes of varied diameters. Note
down the experiences. Also, what happens if the balloon elasticity or

stretching is altered?

Reflective Obsarvation Stage

They reflect upon their treditions and customs and narrated to the whole class about the various types of
musical instruments that arestil being used in their coloniesespecially on the occasion of marrizgesor any
other important temple festivals in ther locaity.

Abstract Conceptualisation Stage

The students get ample opportunities for participating in
‘Kalotsavam’  competitions organised by Kerala State
Government for promoting cultural velues in children and to
motivate the talented students in Arts and Cuiture: The students
find out theimportance of sound and musicin every art form they
arefamiliar with. They arevery much familiar with the sounds of
musical instriments nsed in enltural fests Tike ‘trihal dances’ and
“thirwvttsrakkaly’. They ae asked to write down the various
ingruments they are familiar with and dassify them as wind
insrument, drum or any other type:

Adtive Experimentation Stage

Here the students were involved in identifying the instruments that were displayed to them by the
researcher. All hosen were familiar to that the sample were
sdlected from.

ACTIVITY

The students are shown differert kinds of imeges, audio end video dips. They are dso asked to sing
different songs that they sing in their festivals or any other occasion. From each group a boy and a girl is
askedto sing asong and using their hands dap and dance to the song. The remaining students in the group
listento the activity and after they perform, ech member in the group discusses about the sound vibrations
and how it reachesthe ears of the receiver.

They are also shown some video and audio diips which show some festivals musical insiruments and
cdebrations. Different festivals use different musical organs and for different occasions different musical
instruments are used. For example, a ‘nodomworom” is used in a marriage ceremony whereas a ‘komh’ iS
used in a festival caebration. The difference in sounds is discussed in detail. The students are esked to
aniveat the different in How the sound sources
vibrate? s there any definite pettern for vibrations? How meny vibrations are noted in a second? I this
wnique? Likewise, questions are discusser in group wise and then consolcated.

Some of the tribal musica instruments are discussed in detail here 2 the sample beongs to the triba
Students in Kerda. Pakkanar Vadyam, Kogal, Mazha mooli, Angkulang

Pakkanar Vadyam: It is made out of a goup of 10 smal
“chenda’(*Chenda” is & drum like percussion instrument). Also called s
“Djembe’. The small chenda or drum like percussion instrument is called
as “Maram” which was the tradifional musical instrument of * Pakkanar’,
the legendary mythical hero of Kerala history. It is made up of a wooden
cylinder with two skin heads on eech side, that are tightened using skin

Reflective Obsarvation Stage
The students cut out different lengtfs of the sketch pens and start meking the
pen flute thet they dlready know about. They started with an 8 cms length end
thereby reducing the length of the sketch pens by 1cm.

Adtive Experimentation Stage

The students understand thet the nturd frequency of the body depends
upon various things such as length, nature of the meterial. The Students set
an experiment with the area to check the dependence of area on the sound
production. That endedt up in the making of PV C pipedrummer.

Abstract Conceptualisation Stage

From the experiments they experienced by themsdlves, the students could condlude about the different
factorsthat depend on the natural frequency of the sound sources. The group discuss on among the students

strategy

opic.
ACTIVITY

Adtivity 1: Rubber band guitar

Materialsrequired: A hol low card board, an dlastic rubber bend, and a stiker (optiondl)

Firstly, the hollow box and the solid box are covered with a chart paper in order to make it aesthetically
pleasing. Then a rubber band is placed on both the boxes such that it is wound around the boxes. The
Students obsarve the differencein sound produced from a hollow cardbord box and a solid card board box.

Adtivity 2: “Ektar’

Materids One medium sized coconut shell, thin
bamboo stick of 40 cms length, two rubber bands,
pocket knife, balloon.

Teke the coconut shell and pierce a hole on two sides
using a pocket knife. The two holes must be exactly
opposite to each other. Fierce two holes in the two
edges of the bamboo siick also. Insert the bamboo
stick through the holes pierced in the coconut shell in
such away that one end of the bamboo stick should
extend beyond the cocont shell to 5 cms. Cover the mouth of the coconut shell using a balloon. Then
insert a smell thin wire or a long rubber band through the holes in the bamboo stick and place it
perpendicular to the mouth of the coconut shell and tie it tightly in the edges Insert a small piece of
cardbozrd between the bl con surface and thewire tied in order to act as a support as shown in the figure.
Now to make the bow to sing music in the toy violin, use a bamboo stick and pierce holes in its edges.
Bend it alittle and insert awire or arubber band and tie it in the erges The musical organ Ektara can be
played as aviolin. The rubber bend vibrates and a sound of a fixed frequency can be heard on stiking the
rubber bands of Ektaraand the bow

FEEDBACK:
T doing eged in meking the sound toys The concept of how
sound is pri by the studerts Tt by The

concept was marle clear through theactvities

Deinition of the sound was arrived fter discussion. Sound is omething that produces the sensation of
hearing in our ears. Sound i caused by vibrations of a source and with the help of a medium the sound
receives the hearing organs of the receiver. The number of vibrationsthe sound source makesin asecond is
referred to as the frequency of the sound source. The sharpness of the sound heerd by the receiver is called
aspitch. Loudhess of aperson. Both the pitch depend on the
frequency of the sound source. For the propagetion of sound three things are thus essentidl which is
source, medium and a receiver was experimentally verified. A teble was discussed among the students
which detailed the source of sound, the main vibrating part and the connected vibrating parts of the sound
sources.

Tkihara String/ rubber bands coconut shel
EVALUATION

Soundis a form of energy which is produced by vibrations of a sound sourceand it is propageted through a
medium which in tum is received by a receiver. Many musical organs can be the source of sound. The
vibrations caused in the strings or the other materidls used in the musical instruments vibrate to produce:
sound. Tl the sound depend of the sound source.

What arethe characteristics of sound?

Do the sound cheracteristics vary upon change in frequency of the sound source?

laces of a cow o abull Tt resamhbles a ‘MYidangan” a traditional Kerala percussion
insrument, It is played by drumming with hands and is commonly used among tribes
for their festivals and the word “Maran? is literally referred to as ‘frees' in South
Indian languages.

Kogal: Itis atraditional musical instrument similar to i ute. The mouth piece is made
from atype of bamboo and that forms the main part of the “Eogal . Similar types of
ingruments are now avalable in plastic forms but the

authentic one is the bamboo one which is used meinly by

the community in their festivals.

Mazha mooli: The word meaing denotes ‘rain hummer’. It is made vp of
bamboo, by striking spike into its nodes and putting some peas into it. It can
produce the sound of rain and streams. The nodes inside the instruments are
petterned in such amanner thet it is similar to DNA structure because sound will
ot be heard if itis placed straight. W

Angkudang: It is made up of hanging bamboo sticks with different
perimeters. There are different variations of this instrument. The number of
bamboo sticks ere increased or decreased according to the sound reqired.

Apart from these, there are hundreds of such instruments with minor
Variations i their consiruction which are predominantly used by the tribel
netives in Kerdaand the musical traditions of these marginalised groups are:
extremely fascinating and interesting to reseerch.

FEEDBACK:

The group activity was performed by the students in a very good manner. All of the students enjoyed
performing the activity. They sang their traditional music and the session was truly an enjoyeble one. After
the group activity, the video and the audio clips were played which s aroused interest and curiosity
among the students. As they were familier with the instruments shown, it was corvenient to come to
condlusion about the concept of sound chéracterisics such as frequency, pitch and vibrations.

“The students were then asked to complete a table and identify the mein vibrating part of each sound source.
The table was completed by the students as a group activity. Each group completed the table and one
student from eech group wes sdected to explain . The activity and
the concept waswell conceived. The table that wes discussed in the class is completed and shown.

SOURCE OF SOUND | MAIN VIBRATING PART [ CONNECTED VIBRATING PART
The voice box (larynx)_| Vocd cords “Throat, 1 ps, tongue, cheeks ic.

Fiute At column Fiute body
Drums The diephvagm Theframe
Violin Srings. Frame

Adivity 2: Plastic pipe drum

Materials requirec: PVC pipe with a diameter of cross section 10 cms, a baloon, 2
rubber bandsor awool thvead totie.

“The pipe is held upright and a balloon s tied tightly over one open end of the pipe Tie
the balloontightly <0 thet it siretches maximurm. This can be tied with help of a rubber
band or awoollen threed. Now strike the pvc pipe drum with a pencil and see the
‘sound difference in differert diameter pvc pipes.

Adtivity 3 Sketch pen Pan Fiute
Materialsrequirec: Sketch pers of different lengths acellophane tepe.

Cut the sketch pensinto different lengths. The starting sketch pen can
be mezsured to 8 cms and cut its nib fromits bottom. Next sketch pen
can be cut from the bottom at 7 cms and then arrange dl the sketch
pensin increasing order of their heights. Any number of sketch pens
can be teken. Here the students harl taken 7 different sketch pen
lengths. Stick them together and then paste a cellophane tape around
them to tighten them and to mai i their position. Now the pan flute
is ready and it cen be used to play sound.

FEEDBACK

The Students were abl e to understand that the sound depends upon rturel frequency of the vibrating body
which in tun depends upon the length, area of cross section, tension and the nature of the materidl of the
body. They were ableto tebulate the fectorsthat influence the natural frequency of the body.

thenatural frequency of thebody

Natwreof the body
Length of thebody’

Area of

Tension of thevibraling surface

‘Area of qross section where the vibration heppens
EVALUATION

Sound depends upon the naturd frequency that in turn depends on the nature of the body, length of the
body, area of the vibrating body, tension of the vibrating surface, area of cross section of the vibrating
surface.

List the factorsthat depend upon the natural frequency of abody
MODULE 7: Travelling with sound

MODULE DURATION: 4 hrs

MODULE OVERVIEW:

Sound needs a medium to travel. Sound propagation depends pon the medium through which it travels.
Sound travels through the medium and reaches the ears of the receiver. The human ear is the organ for
hearing in humen beings. There are different limits of audibility. A desf person cannot hear and others

MODULE 5: DIFFERENT SOUNDS
MODULE DURATION: 2hrs
MODULE OVERVIEW:

Different sound sources vibrate in different ways or the parts of vibrations are different in different sound
sources. Thesewill produce differencesin hearing also. Thevibrating part of each sound sourceis different
and this isthereason for the occurrence of different soundsin nature.

LEARNING OUTCOME:
» Toexperience different kindsof sounds
Specific Outcomes

» T
» Toexperience the beauty of tribel music

CONTENT:

It hes been verified from the experiences abovethat sound is produced by the vibrations crested by asound
source. the sound produced by it aso ceases. Since
mechanical energy is needed to start vibrations in the body producing sound, hence sound is a form of
energy. During the vibrations, the mechanicd energy is converted to sound energy. The vibrations
procuced in the body travel in all directions in the medium and produce vibrations inside the ear drum or
any other receiving organ which are actually perceived as sound by the ear or the hearing device.

The sound procuiced from a source of sound wouid be the sum total of the vibration of the various parts
relzted to that source. However, every sound source has a mein vibrating part to produce sound and a
connected vibrating part that ith the mein partin the ger of sound.

THEME AND SUB THEME

Theme: Musical instruments from nature
Sub theme: Tribal musical instruments
EXPERIENTIAL STRATEGY
Concrete Experience Stage

The students are grouped into different
goups and they are asked to sing their
culturd song and they are asked to perform
for the song. From each group the students
come and perform thus meking the
exparience of singing and dencing to the
traditiondl songs an enjoyzble one. They
understand the beauty of the traditiorel
songs and value their traditions  end
involvement of the traditiond songs in the
concept of sound and its propagetion.

EVALUATION

Objects that sound. T from a source of sound
would be the sum total of the vibration of the various parts related to the source. However, every sound
source has a main vibrating part and an allied or connected vibrating part to produce sound. Every sound
source produces different sounds of differert and varying frequencies.

How can one experience different sounds?
MODULE 6: Thewonder world of sound
MODULE DURATION: 4 hrs
MODULE OVERVIEW:

Sound i's produced due to vibrations produced in the sound source. Higher the vibrations of the sound
source, higher the sound heard from the source. Different vibrations heve different natural frequencies and
hence the differences in sound. The sound depends upon the naturdl frequency of the body which in tum
depends upon various factors of the body.

LEARNING OUTCOME
+ Tofind out the factors depending naturdl frequency of a body

Specific Outcomes

T depend on the neturd frequency of abody
differs

CONTENT

When a body is set into vibrations, it will vibrete with aparticular frequency of its own. This frequency is
called as neturl frequency. The change in sound occurs due to the change in neturl frequency of a body.
Netural frequency of a body changes depending upon the differences in nature of the material the body is
matle up of, area of the vibrating surface, length of the vibrating surface, tension of the vibrating surface
and the area of cross section in which the vibration occurs in the body. The buzzing sound of the
moscpitoes and bees is the sound produced by the vibration in their wings. It s these vibrations tht we:
hear as buzzing sound of moscpitoes or bees. Crickets produce high frequency sounds when their wings
fub against each other. Due to the absence of cricketsin Silent Valley, the place got such aname.

THEME AND SUB THEME

“Theme: Nature of sound- Loudness and Pitch
Sub theme: Dependence of natural frequency
EXPERIENTIAL STRATEGY

Concrete Experience Stage

the concept of simpl toysthet can peper such &s asmple
paper tepper and a paper whistle. The students then understand the concept of the pan flute thet they
experiment with | ater.

should develop empeth person and help himin A hearing aid
providesthe sense of hearing for a deef person.

LEARNING OUTCOMES

» Tounderstand about sound propagetion
» Tofind out thelimits of auxiibility in humen beings
» Todraw amodel of human ear

Specific Outcomes

To understand the sound propagtion through some models
» Tostudy and st the limits of aucibility in common ani mals and birds

+ Tounderstand why thedifferencein hearing s observed in humensand animals
» Tostudy thehezring process in humen beings

CONTENT

Loudness is the messure of audibility of a person. This depends on the frequency of vibration and the
sensory aility of the ear. The unit of loudness s decibel (dB). This is measured using a device named &
decibel meter. Sound needs a mecium to travel. In vacuum, sound cannot be heard and this is the reason
why astronats use radio devices to communicate with one another. Sound travels not only through geses
but dso through liquids and solids. This means that sound travels through other materils dso. Humens
hear thvough ears which are the organ of hearing among us. The sound waves that reach the externdl ear
pess through the ear cand and strike the earcrum. This causes vibration on the earcrum. The vibration of

the eardrum tovibration. T hly f
theinner ear through the oval window. Because of this, the cochlea fluid called as Endolymph vibrates and

and reaches the
human brain and espor being

Deat people don’t have the sense of hearing and one should be empathetic towards such people. Hearing
aids olve the problem of hearing loss to an extert. It hes a microphone, amplifier and aloudspesker in it.
The microphone converts sound energy into dectricd signals. Amplifier enhences the electrical Sgnds.
Loudspesker converts the amplified d ectrica signas into loud sounds and sends them to the eardrum of
the receiver. A battery is also indluded to provide electicity neede for theworking of the hearing aid.

Limits of auiibiity: A normal healthy humen being cannot hear all types of sound. A Galton whistle sound
is heard only by dogs and humens camot hear the sound of it. Similarly a netural caamity like an
earthauake s sensed by animels and birds easily bt human beings camnot serse that. Bats can travel very
easily human il ‘@ppen because of thelimits of audibility present for
the sound receiving sense organs. A sense organ like ear hs got a capaity of its own to identify different
frequency sounds. This capecity of the ear is referred to as the limit of audibility of ear.

Sounds having frequencies grester than 20000 Hz are called as uitrasonic sound waves Sounds having
frequencies below 20 Hz are called s infresonic sound wave. Both these sound ranges are rot audible to
human beings. A normal humen being can hear the sound frequenciesranging from 20 Hz to 20000 Hz.

[[Frequency range [ Nameof thelimit__| O can hear in thislimit__|
[Bdow 20Hz Infrasonic Earthquake tremors Dovescanhear |
| Beween 20 Hz t0 20000Hz | Human audible | Human beings can hear |




“Above 20000HZ Ultrasonic Saming _mahines, SONAR _for
nderwater  searching of boats and
‘submerine uses these sound waves- bats,
rats end nocturna moths can hear these
sounds. Bats travel in night by tracing
their sound reflection or echoes. This
technique is called & echolocation by
bats.

THEME AND SUB THEME

Theme: Propagation of sound

Sub theme: Hearing and limits of aucibility
EXPERIENTIAL STRATEGY
Reflective Obsarvation Stage

The students are asked about the sese of hearing and how the sound of a school

bell reaches the eer of the students. The students respond by saying thet the sound |

of the bell travel through the air and reaches their ears. The students then reflect

upon the nstrument called 2 “4ani”when they are shown a picture o the same. | g “
The insrument is used by the tribal populion constantly in their marriage
functions. The sound of the bell reachesthe ears by travelling through air. Thus, the

Students reflect upon ther own experiences of sound travel. They come to a

condlusion thet sound travels through air.

Concrete Experience Stage

The students experience the sound propagation through wood by striking under the
wooden surface of the bench and asking one of the students among them to listen to
the sound by placing his ears on the desk. Thus, an assumption is made oLt that the
<= sound travels through meterials also. Sound needs a medim to travel which can be
i air, wate or ol

Adtive experimentation stage

The Students experimert the sound propagation through the toy
telephone activity. One end of the toy telephone is placed on the ear
of astudent and the other end on the mouth of the student. The
student whispers which can be heard dearly by the other student
sitting & a distance from him. Thus, the students were able to
comprehend the fact thet sound only needs a medium to travel. It can
be solid, liquid or ges.

Juman sudior
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< The limits of audibility

FEEDBACK

Students enjoyed the activity of toy telephone, stethoscope model and the humen ear drawing. They could
list out the situations of sounds thet are heard by animals and birds while humans cannot heer. They are
able to comprehend zbout the sound propagation and the necessary things that are required for sound
propagetion.

Soundsthat human beings cannot hear while the birdsand other animalscan
Earthqueke tremors

Tsunami waves

Gdtonwhisile

Pest repdllent insiruments

EVALUTION

Hesring is an ability of the individual to react and respond to sounds they heer. The heering may be los
due to many reasons. One should be empethetic towards those persons who are uneble to her. Hearing
aids are now very popular and have made a great progress in the medical fidld which hs proven to be
much helpful for many persons who are hearing discbled. Humen beings cannot heer il sounds of different
frequencies. There are some limits of audibility. Based on these limits of audibility, sound waves are
classified intoinfrasonic, humen audible and utra soric.

Experiment with your ovm *Jal tarang’ and see how sound travel inwater.

JAL TARANG instrument uses different levels of water in glass bowls and sriking the glass bowls with
thewater with a glass rod striker.

MODULE 8 Healthy Peaceful Environments
MODULE DURATION: 2hrs
MODULE OVERVIEW

Keralaisone of the highest noise pollution in the world. only our physical
health but also our mental health end emationel levels It leads to high blood pressire, desfness, asifma
and learning disabilities Noise pollution must be reduced by planting more trees, reducing the usage of

ACTIVITY
Adtivity 1: Poster making
“The students can be groupe and they can be asked to meke a poster regarding noise pollution according to

their creativity. The posters can be hung around the class or in the school to spread awareness on noise
pollution among thewhole Sudentsin school.

Adtivity 2: Notice making

Here the students may be asked to circulate notices in the entire school stating the mezsure that must be
adoped to reduce the effects of noise pollution. The studerts can arrange a role play or a drama in the
school stage that clearly states pollution and means to reduce the
samefor ahealthy and peaceful environment tolive n.

FEEDBACK

T in well and they were ablet ept mep dlearly.
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EVALUATION

The audible noise level in 80ch and the continuous hearing of sound above this level can cause various
health problems like hearing impeirment and iritation. The sounds above 100db can damege the ear
receptors and can cause permanent desfriess. It can also cause other alments such as blood pressure, heart
failures ec. P and p
helthy and peaccful imespheretolivein.

What andwhat all can be adopted to reduce
the same?

Abstract Conceptualisation Stage

that hearing sounds of il
ot possibie in humen ear. They draw the structure of human ear end
understand the processof hearing. A humen ear cannot heer the Galton
whistle that are used by the animal trainers to train dogs and cats. A
Galton whisle is very much familiar to these sudents as they live
closer with the forest officials who dways have a whistle with them
for training their dogs who are a company to them in the forests.
Hence the sudents easly get the idea of hesring all frequency sounds
is not poss ble for humen beings This is because human ear does not
have the capeity to hear all frequencies This is called as limits of
audibility and s different for different organisms.

ACTIVITY
Adtivity 1 Toy tdephone
Materials Required: Paper cups, aneede, awoollen thread

Fierce a hole on the bottom of the paper cups and tie a woollen
thread and insert the same through the hole and tie both of the
cups as a connecter. Pface the moth of one cup on the ear of a
student and let the other student whisper something to the mouth
of the other paper cup. Ask the Students to observe how the
sound travels. Were they ableto hear the sound properly?

Adtivity 2 Sethoscope model

Materials requirect Mason pipe, back top of afiller, rubber bands, a small cap with a
hole in middle, balloon

Cut the mason pipe in to three different pieces two of

them in same length and one a longer one. Comnect all

three together in the shepe of a stethoscope with the help

of cellophane tapes. If needed a tongue dleaner or a metel

wire can be pasted & the top end of the stethoscope for

extra support. Fix the rubber back of the filler to the ends of the mason pipe

whereit is to be placed in earsto hear the heart bests To the bottom of mason tube where the longer mason
pipe s attached, comnect acap with ahole in the middle of it. The open end of the cap shouid betied witha
stretched balloon. Tl meking pe and understand the propagation of sound
through any medium.

Adtivity 3 Human ear model

“The students are divided in group and each group try to draw
the picture of the human ear citer undersending the process
of heaing. A chart that displays the function of ear is
displayed and the Sudents try to draw the flow diagram of
hearing process and then the structure of humen er.

lonskpakers e by puposly ek ecesry hinges 1 the e e of umen beings. Stch good
effectsof

LEARNING OUTCOMES

» Tounderstand whatisnoise poliution
. T what pol

Specific Outcomes

» Tocreate aposter on noise pollution
» Tosuggest meastresto reduce noise pollution

CONTENT

its intensity limits. Our environment becomes noisy by
both sweet music and by loud noises. We cannot hear our favourite songs very loudly for along time. It
will irritete us and will cause severe hedith problems. Noisy atmosphere adversely affects the mental and
physical hedith and theworking capecity of aperson. Tl \sBOdb Butat

schools,
hospitals, courts and densely populated arees and in dities. In certain zones causd as silent zones, the usage
of loud speskers is prohibited.

‘The causes of noise pollution can belisted as follows:

Noise from mechines, motor vehicles, trains, aeroplanes and loud speckers.
The sound of sirensin factories.

The noise made by the ol d machinesin factories.

» Excessive sound from loud speakers.

Fireworksin temples, churches and moscues

Felling of trees

‘The remecial measuresfor reducing the noise pollution can belisted asfollows

Install new machinery in place of the old obsolete and wom out machines.
» Usenew model enginesin motor vehides.

Lubricate the machines from timeto time.

Control theuse of amplifiers and loud speckers.

Keep punctuality in switching on and of the machines and music systems.
Plant trees.

Use sound absorbents wherever possible

Avoid fireworks and crackers.

Prohibit theuse of air horns

Reducetheusage of amplifiers and loud speskers

Heslth Hazards cause by noise pollution

» Physicd and mentdl heslth problems
» Hearing impeirment
+ Desfress

STATIC ELECTRICITY
MODULE 9: Electrical energy in nature
MODULE DURATION: 2 hrs
MODULE OVERVIEW

Electrical energy isthe most important form of energy in everyday life. Current electricity is used for this.
Before knowing the usege of current dectricity one should be familiar with the static @ ectricity. Thunder
and lightning are the natural phenomena due to static electicity. The basic theory behind satic dectricity
is discussed in the module.

LEARNING OUTCOMES

» Tounderstand the concept of electrical energy
» Todifferentiatethe process of attrection and repulsion
» Tounderstand the different typesof charges

Specific Outcomes

+ Tounderstand the substances thet can attract or repel charges
» Tounderstand the properties of electric charges
CONTENT

Satic dectricity is formed much better when the ir is dry or the humidity is low. When the air is humid,
water molecules can collect on the surface of various materials. This can prevent the build up of dlectrical
charges

When two suitable substances are rubbed together, they acquire atractive property. Then they are able to
attrect other substances. Only a compatible pair of bodies, when rubbed, has the ability to atract other
bodies. When two such objects are rubbed against eech other, they acquire some electrical charges.

Matter s made up of molecules Molecules are made by joining atoms. Proton, neutron and electron arethe
‘sub-atomic particles in an atom. Nettron does not possess any charge. Protons have positive charge and
electrons have negative charge: In any o, the number of protons and electrons are equal. So, an atom is
electrically neutrdl.

Al substences have electrons and protons. When a charged body is brought near another object a
rearrangement of dectrons tekes place in it. Electrons move towards near end of the object, when a
positively charged body is brought near to it. Objects atract each other due to the attraction of opposite
charges Electrons move towerds the far end and the positive charges is formed at the near end, when a
negatively charged body is brought near toiit.

An tom gets positive charge on losing electron and negative charge on receiving an ectron. On rubbing
catain the electron transfer onebody to another. The body thet loses
electron becomes positively charged and the body that gets electron becomes negatively charged.

Electrification or charging is the process of converting an object into an electrically cherged one. If the
electric charges produced in an object remeins at the same place nit, thenit is call ed as staic dectricity.

Sourceof extemd spirel liquid inside
cochlea called a5 i in thousands of ear= impulses to brain>
‘senseof hearing experienced from brain

Thischart s displayed and the studentstry to draw the structure of ear by their own.

The students are matle to discuss about the hearing aids that are used by those people who camot hear
properly. The studerts are made to discuss about the components in a hearing aid. Afterwards a model
picture of sound flow in ahearing aid is shown to the studerts

Tnereases or ampiii=s the slactrical Signals
Input Sound signal Amplifier output
Sound signal

Loudspesker-coverts back to
louder zound signals
Receiver

Converts to lecirott wamals [

Battery

Adtivity 4: Limits of audibility

Here the students are exploring why the animas, birds can hear some sounds before a natural calamity
beings are not. an ultrasonic pet repelling mechine that demands thet
it can guard house from rodents due to the ultra sonic

‘sound wavesit genertes.

Also, the students are told to recall the common
to

((Rs259)

Before rain comes, the frogs crosk, peacocks dance.
Before any naturd caamity, birds fly away from the
place, they can senseit easily than human beings.

Similaly, a dog can hear the sound of Galton whistie
which most of the dog trainers or the forest wetchers
cary along with them. Humens cannot heer its sound while dogs and cats can. Thisis put into disaussion
and thus sudents are asked to st oLt which are the noises that humen beings camot hear but animd's a
birds cen. Later the model chart on limits of audibility is displayed and ezch of the sound frequency waves

is explained dong withits use.

Nervoussysem damages
Increasein blood pressure:
Heart failure

Insomnia

» Headachesand neusea

» Eyeproblems

THEME AND SUB THEME
Theme: Noise Pollution

Subtheme: The adverse effectsof noise pollution

EXPERIENTIAL STRATEGY

Concrete experience Stage

“The students engage themsalvesin the poster meking where they
express their thoughts and iceas o noise pollution. How the noise
pollution happens and what dl are the primary causes for the
same. The students draw different posters depicting the topic
noise polltion.

Reflective Obsarvation Stage

The students discuss about the adverse effects of noise
pollution and they find many solutions to reduce the same.
Many meesures thet can be implemented at the grass root
level are discusse by the students They are motivated to
reflect upon their own experience in their locality and
‘suggest messuires to reduce noise poll ution in their locality.

Adtive Experimentation Stage

Here the students are ingructed to meke pluck cards end notices that can be hung around the schodl to
‘spread awareness on noise pollution and it adverse effects on humans among the sudents of their school.
T pr

Abstract Conceptualisation Stage

T and they can make a concept mep depicting
theevi efects of noise pallufion. The concept mep can be fles s according o ther preerence but the
topic should bethe evil effects of noise pollution. Later they can be asked to present the prepared concept
map in detail to thewhole dass

Cherged bodies attract uncharged bodies. Unlike charges attract each other and like charges repel each
other. The unit of theelectric quartity.

One coulomb i the unit amount of charge passing through  body in Lnit amount of time. One coulomb is
equal tothe charge of 6.25x10* electrons.

=ZorQ=Ixt
Where | is theintensity of electric current messured in ampere A,
Qisthecharge in coulomb C
Andtisthetime in seconds S

Q-nxe

Here nis the number of electrons and
Eisthe chargeof one dectron end that is equal to 1.6X10° C
Therefore, 7 — 22

Orn -2

Substituting, n= m W'S 25x10®electrons
THEME AND SUB THEME

Theme: Cherges in nature

Sub theme: Propertiesof charges

EXPERIENTIAL STRATEGY

Reflective Obsarvation Stage

“The students can be motivated reflect upon their experiences with sttic electricity. Students can be asked
about the feeling they experience while wearing a nicely ironed shirt on them. How do the hairs stick on to
the shirt on wearing it? The students” discus the same and can be asked to describe the attraction of their
body hairs onto theshirt on wearing the same.

Concrete Experience Stage

The students can be asked to experiment with scale and peper bits They
can experiment with the bits of paper getting atracted to the plastic scale
rubbed with woollen thread. Students can experiment continuoudy on
ifferent kinds of threads. They can experience by themselves on which

ges get formed on thereby it bits

~ —

of paper.



Adive experimentation Stage

on balloon and har. Tt beaskedto
experiment on rubbing an iflated balloon with a socks and then plecing it near
their hair. Let the sudents experience by themsdlves what happens to their har.
Students can then be asker to experiment on different types of har, like wet hair,
iled hair and dry hair. They can experience for themselves on which type of har
the chage atraction toke place. The students actively get involved in
exparimenting why the heir strends get attracted to the balloon end where the
woollen socks were rubbed.

Abstract Conceptualisation Stage

The students can try to define the static dectricity by their own. They can discuss with their group
members and the Sudents are asked to write down the properties of charges. How these charges get
accumulated on bodies and what is actually static electricity? The students can try to conceptualise the
charge attraction repulsion theory and can then connect it with static charges.

ACTIVITY
Adtivity 1: Paper and scale experiment

Materials requirect small bits of paper, a30 cm long plastic scdle, a
woollen threed rol

The students can be asked to rub the plastic scale on the woollen
thread roll and then bring the plestic scale near to the bits of peper.
They are asked to see what happen to the paper bits and to note
down their observations. They are asked to rub with many threads
and see which one is tracting the paper bits more. The experiment
can be repested several times with changing objects such as plastic
pen, nylon thead ol flannd cloth, cotton thread etc.

Ativity 2: Bdloon and flannel experiment
Materialsrequired: Balloon, flannel cloth

Suspend two inflated balloons in such away thet they touch each ather. Place aflannel or awoollen thread
roll between them and rub the two balloons onit. They are asked to observe the balloons after moving the

N

Abstract Conceptualisation Stage

The students can be asked to discuss about the properties of dectrons, protons and nectrons and write it
down in their notebook. They can be asked to come and draw the modd of a Smple aom of atomic
number below 10 on the black board.

ACTIVITY
Adtivity 1: Modd of sructureof atom

The students are esked about the game of message passing where the
cacher stand in the middle of the circle end the other group
members stand in a circle rounding the catcher by joining their
hends with eech other. The sudents are thus made familiar of the
orbits where dlectrons revolve end the catcher i the atom who isin
the centre and hs protons end neutrons in it. The students who join
their hands are referred to as electrons and the catcher who is
standing in the centre asthe atom heving protons and neutrons.

“The oxygen atom is discussed in detail and the students are told ebout the way of arrenging the atoms in
orbits. Then they are asked to draw themodel of the axygen atom by their own.

Ativity 2: Char acteristics of proton, neutron and an electron

A discussion on protons, neutrons and electrons can be conducted among the studerts basad on the
T particles.

e ke o st in groups end consolctethe properties and niite arole play of proton, neutron and

an electron. They can hold pluck cards showing the properties of the proton, nectron and el ectron and enact

aroleplay intheclas.

FEEDBACK

Al the students were actively engaged in crawing the model of atom
and making a model using bengies and beals. The students were
able to list out the properties of the sub atomic particles and record
their observations in the teble: Also the characteristics of proton,
neutron and dlectron were discussed and arole play was enacted in
the class.

SUB ATOMICPARTICLES PROPERTIES

roton Fositivdy charged and hes mess
Cherge of a proton is 1.6 x 10~* coulombs
in magritude

Found ins dethe nucleus of atom
Redstribution of cherge does not take place
Atomic number is decided by the number of
protons

Number of protons equels the number of
electrons

ACTIVITY
Adtivity 1 Model of paper electroscope

Materials requirect One transparent plastic bottle, a copper wire, cardboard, paper strips, straw, cellophane
tape.

Cut the carcboard in sich away thet it covers the bottle Meke a hole
at the centre of the cardboard and fix the Sraw by insarting some
portion of it through the hole. Place the copper wire through the straw
and bend both the ends of the wire. Hook two paper strip pieces of
same sizes in one end which is to be insarted inside the plastic botle.
“The other end can becold above the carcboard lid in the form of acoil
sothatit iseasy to place any object that isto be tested for the presence
of static electricity charges.

The students can be motivted in making an dectroscope of their own for them to ecperiment with the
‘static charges

Adtivity 2: Experimenting with the paper dectroscope

Cherge a plastic scde by rubbing on dry hair. Ptace the scale on the coiled end of the electroscope and
plastic bottle.

“The students can be asked to experiment how the electrosoope can be marle charge less or neutralised once
itischrged by any object. What hich they can apreviously
cherged dlectroscope? The students can discuss in groups and motivated to find an answer and record it in
their note books

FEEDBACK

“The students found it very interesting to study the concept of electroscope and to model an dectroscope:
from thelocally available meterials. They were able to correctly tel thet an electroscope can be newitrdlised
or made charge less by connecting the metallic conductor of the dectroscope to a condudting wire whose:
other end isdeeply buried inside earth.

EVALUATION

be used to find the pr charges. T
or made charge less by connecting it with earth. There can bemany types of electroscopes such as gold ledt
electroscope which is commonly found in science labs, aluminium foil d ectroscope or paper electroscope,
both of which are very common and are easy to make from locally availeble materials. Wht is an
electrosope?

How is discharging done in an electroscope?

FEEDBACK

“The students list out those peir of bodies thet get attracted to each other.

PAIR OF BODIESTHAT ATTRACTS EACH OTHER
T_Paper bitsand plagic scde
2_Bdlconandhar
3_Oppositely
They lited out the properties of electrical char ges and Tater the it of electrical charge and thenature of
electrical charge were di scussed in detail.

EVALUATION

When a metal rod or metal scaleis rubbed against wool, it does not atrect paper bitsbut aplastic scale,
comb or penis rubbert against wool and brought near paper bits, it atracts them. Thusit can be concluded
itis difficult to cherge objects made of metals by rubbing. Though the metal surfeceis electrfied on
friction the chergeis spread immei ately to other parts asit is aconductor. Soit can be concluded thet the
‘static electric charge is not formed on metals.

What arethe properties of dectric charges?

What typeof qu het istheurit of
MODULE 10: MATTER, MOLECULES, ATOMS

MODULE DURATION: 2 hrs

MODULE OVERVIEW

Matter can be a solid, liquid or ges. All metter is made up of atoms and molecules. Atom is dectrically
neutral since the number of electrons and protons inside an atom is equal. Neutrons do not possess any
electrical charge The module discusses on the sructure of aom and the charges each sLb aomic particle
contain.

LEARNING OUTCOMES

» Tounderstand the structure of atoms
» Todifferentiate between proton, neutron and an ectron
Specific Outcomes

» Tomakea model on tructure of atom

» T

CONTENT

Proton neutron and the lectron are the sub ztomic partides inside an ztom. The
proton and nettron theatomiin

specidl orhits The number of protons and the number of dectrons in an aom is @
equal and this gives the atomic number of the atom.

Eg Oxygen has an atomic number 8. This means that there are 8 protons and 8
electrons inside an oxygen atom. The filing of 8 dectrons is in such away that 2
electrons are placed in thefirst orbit and the remeining 6 dlectrons i the second orbit.

Ougen 2.6

Neutron No cherge but hes mass
Found ins dethe nucleus of atom

Electrons Negatively cherged and hasmass
Charge of an electron is 1.6 x 10~ coulombs
in magritude

Redistribution of chargetakes place
Revolves i fixed orbits outsidethe nucleus of
atom

Spesific orbits can take only fixed number of
electrons init.

EVALUATION

1f two bodies attract eech other it cannot be seid thet both of them possesses charge But if the bodiesrepel
each other, it can be evidently told that both the bodies possesses like charges. So repuson and not
attraction, hichit not.

What arethe particles present inside an aom?

What arethe characteristics of the particles inside an atom?

MODULE 11: DETECTING THE PRESENCE OF STATIC CHARGES
MODULE DURATION: 2 hrs

MODULE OVERVIEW

In order to know whether a body is charged or not, apart from the repuision techni que another instrument is
present with which it can be told whether the body hs cherge or not. This instrument is called e an
electroscope. It can detect the presence of stationary charges This module deals with the making of alow
cost dectroscopewith locally available meterials

LEARNING OUTCOMES

» Tounderstand whatis an electroscope
+ Toconstruct amodd electroscope
» Toexperiment with dectroscope
Specific Outcomes

» T
» Tomakethem aware of theways by which chargeflow happens

CONTENT

Electroscope is an instrument that s used to detect the presence of tetic electric charges. An electroscope
hes the following parts

» Meta phere
» Glasjar

Metallic conductor

Metal leaves (Based on the built of electroscope there can be several types of leave such & gold,
aluminium foil or paper)

MODULE 12 AVOIDANCE OF ELECTRIC SHOCKS
MODULE DURATION: 2hrs
MODULE OVERVIEW

Earthing a body is very essertidl to avoid deatric shock. In dl housshold and commercial ssanmy
connedtions, 1o protect drcits. TH
withthe potential bengits f crting.

LEARNING OUTCOMES

» Tounderstand the concep of earthing
» Tounderstand how and why is earthing done
Specific outcomes
» Tounderstand how an earth isconnected
» Tosymbolize earthin electrical circuits
CONTENT
“The procedure of connecting a body to the earth using any metalic conductor is known as earthing. When
a charge body is earthed, electrons pass from the earth to the body or form the body to the earth 0 asto

neutralse the charge on the body completely. The earth gives or receives dectrons at any time and at any
quantity. Thesymbol of earthis as shown.

Electrons flow from earth to the body when a positively charged body is earthe and when a negatively
cherged body is earthed, dlectronswill flow from the body to the earth.

THEME AND SUB THEME

Theme: Earthing

Sub theme: Earthing established in a circuit
EXPERIENTIAL STRATEGY

Conar ete experience stage

The students are taken to the school ground to see the big earthing pit and [aadiiniiiele
to find out how the earthing is established in the school building. The
student cen find the earthing pit and the connection with which it is
connected to the entire school circits for the avoidance of dectric shocks.
They can be nsiructed to see the long pole commonly used to identify the
earth pits. After thet the students can be given opportunities to find ot the
common colours of the wires that are used for electrical connection. They &
are asked toidentify the earth wire fromit.

On rubbing certain materials with suitable other materials some meterials lose charge while cthers gain
charge. This charge g but dlectron transfer. . on rubbing dlectron
transfer tekes place between matericls. Thus the number of electrons may increase or decrease depending
on the materials that come into contect with each other. This charge acquisition due to contect such as
rubbing is called as dlectron transfer by contact or charging by contact. The number of protons inside the
atom isunchanged while this heppens.

“The electron is negatively charged and the proton is positively cherged thus making the atom electrically
neutral. On rubbing or on dectron transfer, aoms become charged on the gain o lose of electrons An
atom that that

THEME AND SUB THEME

Theme: Structure of om

Sub theme: Characteristics of particlesinside an stom
EXPERIENTIAL STRATEGY

Concrete Experience stage

Here the sudents are told that the electrons revolve in certain
fixed orbits. The students experiencethe ideaof orbits during the
sports meet. The students who compete in running races are
armanged in separate tracks as for different electrons. Here in
each track only one Sudent stands but for relay races, four
Students of the same team stend in a track and pass the baton to
the other and completes the race. This is experienced by the
students and thus the ideaof orbits can be made clear.

Reflective Obsarvation Stage

__ Here the students can be asker to reflect their experience on playing
s inadrcle
@Jﬁ»‘ Joining their hends anc the catcher standsin the micclle of this cirde.
T in by ed as d ectrons
and the catcher inside as an atom having protons and neutrons inside
it. They also can relate the concepts to the solar system where the
> planets revolve around the sun are trested s electrons end sun as the
atom that is standing stationary in the centre.

Adtive Experimentation Stage

The students by considering the ecample of Oxygen @om try to draw
the model of the atom by their own. They are told that the first shell
can have a maximum of two electrons and the second and third shell
can have a maximum of eght dectrons each. Here they try to
armange the ztoms in the prescribed order of 2, 6 since the atomic
number of the Oxygen atomis8.

A charged “This can be achieved by connecting the free
end of a metallic wire having the other end bured deep in erth to the dectroscope which is to be
neutralsed. The activity geon body

THEME AND SUB THEME

Theme: Electroscope

Sub theme: Charging and discharging of an electroscope
EXPERIENTIAL STRATEGY

Conarete experience sage

The students can be asked about their experience of getting electric shock from stationary objects that are
ot connected with current electricity circuits. The Students can be asked of getting dedtric shocks from
metallic door knobs when they touch them by wearing a woollen socks dter walking on a floor carpet.
They might have experienced static shocks when they touch metal bars on windows during thunder or
lightning.

Reflective obser vation stage

“The students can be asked to list down many other situationsthey have fet astatic dlectric shack. They can
be asked to meke a comperison between satic electric shock and the
actud current eletric shock.

Adtive experimentation stage

Here the Students can be made to make a model of a paper

electroscope with which one can essily detect the presence of Static
electric charges. They can be asked to experiment with aluminium foil
leaves instead of paper. Al o they can be motivated to experiment with the
electroscope by connecting the metalic conductor a the top to a wire
which is buried deep inside earth. They can note down ther observations
intheir notebook.

Abstract Conceptualisation Stage

The Students can be made to work on electroscope and practically be
helped in solving the problems based on the electrosoope. They can be given some

the charge
formation in e dectroscope. The questions can be answered by the Students by
discussing in their group.

Reflective obser vation stage

Here the students can be given opporturities to examine the electroscope they
had made previoudy and to experiment it with the earthing procedure in order
to neutralise the eledtric charges in the electroscope. Hoe the neutralising of
electric beverified a thisstage.

§ Adiveexperimentation stage

“The students can be taken for awalk to find out the earth pits inside the school
compound. Intotal how meny earth pits were dug i their school. They can find
out the number and thus undersand that in larger buildings a single earth pit
cannot incorporate the whole connections of a larger area like schools and
commercials.

Abstract conceptualisation sage

“The students can be asked to symbolize earth in dlectrical connection circuits. They can be
asked for the reason why earthing is important for all the buildings that hes got an
electrical comection.

ACTIVITY
Identifying the common colour code of earth, liveand neutral wires

“The students can be taken for avisit in entire school and they e left to examine the main switch boards of
the school. They can be asker to identify the wires insi de main switch board. How meny colours of wire
areusad inside switch board? They arel et to identify which will be the eath wire, which oneiis live wire
or phasewireand which oneis neutrd wire.

‘The students can record their observations in their note books
FEEDBACK

“The students idertified that there are three common coloured wires used irside every switch board. Many
Students guessed tha the earth wirewil| be in green colour and that s the common dlectrical colour code of
earth wire. Red isused to change legs and it carries live electrical connection. Black or blue is dlso used as
another phase wire. The neutral wireis white in colour

EVALUATION
Earthing process helpsthe buildings from getting electricity shocks or short circits. There are aways three

wires used in every household or commercial dectricity connections and they are red, bluefback and green.
Red and vire.

What s theimportance of earthing?



MODULE 13: TYPES OF CHARGE TRANSFER
MODULE DURATION: 2 hrs
MODULE OVERVIEW
There are besically two types of charge transfer, charging by conduction and charging by induction. The:
module tries to explain the process of charge transfer in both the cases through simple and practical
examples.
LEARNING OUTCOME
+ Todifferentiate between the process of charging by conduction and charging by induction
Specific outcome:
+ Todefine electrostatic nduction
CONTENT

An atom i dectrically neutral cue to the presence of equal number of protons and dlectrons When a bady
needs to be charged, the dectron distribution irside the @om should be altered o in other words a
recistribution of dlectrons takes place when an atom gets a cherge. The process of electron trandfer in an
atom makes the atom positively or negatively charged. There are besically three methods of charge
transfer.

a Chargingby friction
Here the bodies that zoquire charges are minly insulators. A plastic comb gets charges from dry
heir and it peper. Thisis dueto ith
dry hair.

Cherging by conduction

Here the bodies that acquire charges are meinly conductors. Using a metal rod can be dengerousto
pluck fruits from trees sincethereis a high chance of getting a massive dlectric shock when the rod
comes in contact with the live dectrical ceble wire moving overhead to the buildings This is
because a metal rod is a good conductor of electricity and when it comes in contact with the live
electrical czble, electricity takes the shortest route to earth end hence passes through our body
which leas to amassive electric shock and deeth of the person.

Cherging by induction

Here any conductor gets charge due to the presence of charger bodies thet are kept near to an
uncherged conductor without any contact with the cherged body. The uncharged conductor gets
cherge from the charged bodies kept near to them through the process of induction. The charging by
induction process happens when the cherged particle is held dlose to an uncharged conductor which
is grounded on a neutrally cherged material. rged conductor get

f thet of the cherged body kept near to 1t during the pracess of induction. Through incuition
process only conductors can be charged.

During thunder end lightring it is unsefe to sit near open windows or open doors becase there is a high
tisk of getting electric shock because of the cherge accumulation in doors, windows and even through the
meal wires in concrete. The doors and the glass can explode because of the charge accumulation in it.
T sagiant

4

FEEDBACK

The sudents were zble to list out the differences in the charging process like charging by friction,
conduction and by induction. They were able to understend the differencein cherge polarisation happening
during the process of dectrostatic induction.

EVALUATION

During the process of cherging by friction, the two bodies come into contact and this process can charge
even insulators. During the process of charging by conduction, the two bodies come into cortact and this
process can charge conductors better. During the process of charging by induction, the twa bodies don’t
come into contact with ezch other but sill gets cherged. Induction process can happen only in conductors
but the other two methods work both in conductors and in insulators

Whet do you understand by electrogaticinduction?

MODULE 14: CONSERVATION OF ELECTRIC CHARGES

MODULE DURATION: 2hrs

MODULE OVERVIEW:

When a conductor is placed near a charged body, opposite charge would be induced o the surfece of the

conductor facing the charged body. Hence the charge on the electroscope remains for longer duration
because of o A capacitor nsidering

LEARNING OUTCOME

+ Todeinewhat s acapacitor
» Tomakea capecitor model
+ Tounderstand the concept of distribution of ectric charges

Spesific Outcome

. T the concept of
CONTENT

A capacitor is a parallel arangement of two metallic plates kept near to each other leaving a smdl gap
between them. This is left purposely so that the plats get charged through the process of charging by
induction. With such an arrangement, the electric charges can be stored or retained inside a capaitor for
longer time and duration. This is because of the lectric field thet s formed in between them. This device
that can thismanner is called

In order to increase the ability of storing dectrica charges in a capecitor with fixed plate aren, siteble
insulators are placed in between these plates. Such plates are referred to as dielectrics. Some examples of
didectrics include paper, air, polyester etc. Capacitors are usually known by the dielectric that are insarted
between the plates such as paper capaitor, air capacitor etc.

The ity of acapacitor thenit of
1F= 10°microfarad and 1F=10"pi cofarad

MODULE 15: THE NATURAL SOURCE OF STATIC ELECTRICITY
MODULE DURATION: 3 hrs
MODULE OVERVIEW

Lightning i the electric: discherge between cherged clouds in the atmosphere or between the charged
clouds and the earth surface. T o ghtning and which lightning strike
canbeavoided.

LEARNING OUTCOME

» Tounderstand the concept behind lightring
» Tounderstand the measiresto prevent the potertid dangersof lightring

Spesific Outcome
» Tounderstand how accidents happen during lightring
CONTENT

During a rainy season thunder and lightning iss common end might have frightened people. Even today
people get accidents because of thunder and lightning. Lightring is actually the electric discherge between
cherged cloudsin between charged douds and the earth surfce.

There are meny explandtions regerding thunder and lightning. The electric discharge happens due to the
accumulation of cherges in the clouds. The upper part of the douds, which is in higher altitudes from the
ground of earth, gets very much cooled end forms ice. During strong winds, these particles come in cortact
with each other and get charged due to friction. This charging due to friction happens because of the
electron trander between the particies. The articles which gain electrons remein at the bottom and those
which lose electrons remain a the top. In this way thousands of coulomb cherges are accumulated inside:
the clouds.

Such a huge amount of charge s more then enough to change the air which is zctully an insulator in to a

conductor. Light is produced due to the flow of thousands ampere current through the air which is now a

conductor in a very short time This is lightning. Thunder is the trembling thet occurs because of the
of airat avery

ki ed the electric It
expaiment o kitelying that led o the conclusion the igtining steflow of chrges

Lightning rescue conductor

Lightning rescue conductor is a device used to protect tall buildings, towers from lightning sirikes Thisisa
thin copper with pointed tips and it is arranged in such a way that the pointed tips are higher than the
building and the lower end iss immersed deep into the earth. The dectric discharge concentrates at the
pointed tips of thelightring rescue conductor duringlightning. Sinceit is a good conductor and is properly
earthed, the electric discher ge gets neutralised.

Lightning rescue conductor works on the principle of charging by induction. When a large quartity of
negative charge gets accumulated in douds, due to the process of dectrostatic induction large quantity of
positive charge is produced a the poirted ends of the lightning and negati gesa

Electrostatic induction i the process of redistribution or accumulation of electrical charges in abody s a

reult of the presence of another charged body without any physical contact between the two. It works for

only short distances. It happens due to the presence of static electric charges. The effect of dectrostatic

induction is macimum in insultors.

In rel life, the charging by induction process is used in charging microphones, smart phones etc. by

placing the pr the dock induction dock end phone:

Other practical example of induction is that of induction cook tops. The method of induction is used to
pper coil cook top. Thecherge the cook top surface

g
and heats the vessels and cooks the food.
THEME AND SUB THEME
Theme: Electrostatic induction
Sub theme: Types of charging
EXPERIENTIAL STRATEGY
Conarete experience sage

The students can be asked for electric fences that are used for
protection of farms end domestic animals from wild animals.
Elephants and other animels will dare to come inside or touch sich
fenced farms end pet houses. The Sudents can be teken for a neture
wak where electric fence is used and to understand the process of
charging and cherge transfer clearly.

They can also be showed the
picure of birds  getting
electric shock from overhead electric cables and asked ebout their
expariences on the same A discussion can be carried out in the
class as why did the bird die. Some birds easily sit on the cable
while some birds di e and whet s the reason for the seme.

Reflective obser vation stage

“The students can be taken for awalk i the school campus and to
see how the school vegeteble garden is protected from animls.
They can see the type of fencing used in the school s that the
pl get sunlight but anims like
pigs, cows and goats from entering the garden. Thetypeof fences
can protect the garden from attack of stray animls.

Adtive experimentation stage

with bits and
In the paper scale experiment the scale got charges dueto friction but in the electroscope, the leaves got
charge by keeping a charged object near to the conducting end of the electroscope. They can experiment
induction properly.

When a metdlic substance is charged, the charge is distributed in a special fashion. The cherge will be
distributed only on the surfece of the conductor. The amount of charge wouid be more at the pointed ends
of the metalic conductor.

THEME AND SUB THEME

Theme: Storage and distribution of electric charges
Sub theme: Cepaitors, Charge distribution
EXPERIENTIAL STRATEGY

Conarete experience sage

The students are asked cbout tuning a radio. They have had
experience in changing channels in a redio to receive broacast
from different radio stations. A radio can be brought inside the
class and the students can be asked to tune the ratio to different
channdis. They then can initictea discussion in their group in order
to know how different channd's can be heerd from aracio. What is
the principle befind the tuner used in the radi 0?

Reflective observation stage

Here the students can open up and see the varizble capaitor used inside:
the radio & a variable capaitor. The inductor coil and the variable
* capacitors used inside the tuner can be seen and when the user tunes the

tuner he or she is actually changing the frequency of the circuit used
(@ 9
IEAN

Tl letto
Adtive experimentation stage

theragio.

The students can be given redl capacitors that are used in electrical
cirauits to understand the various types of capacitors. In practical

¢ ame

electrical circuits many capacitors are used ranging from capacitors (ISR ﬂ g
of capacitance of small pico farads to capaditors of capaditance of ’

large favacs. They are mad to explore the different types and think 8888

of why each one has got a separcte rame like paper copacitor, g ' !
electrolytic capacitor etc. B \ |
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Here the studerts can be as@ to discuss about how cherge s distributed on a conductor surface. The

be asked how thelight is spread in the
flame end which point of me flame i the ottest poirt and easy to light ancther object? Similaly, the
conductor can be imagined and now they can be asked to think how electrical charges are distributed on a
conductor?

Abstract conceptualisation sage

the bottom of the conductor. This hzppens due to the flow of electros from earth to the lightning rescue:
conductor through the earthed pert of the conductor. This neutralises the high amount of negative charge
from the clouds reaching the pointed ends of the conductor through air. In this manner, the possibility of a
lighting strikeis eliminted.

When positive chage gets accumulated in the clouds, negative charge would be induced & the pointed
endsof the bottom of b
charges reaching the pointed ends of the conductor from the clouds and hence eliminating the risk of
lightning strike.

Thelightring in order to supply or quantity of dectrons
from the bottom portion of it.

It is always advisable to sit indoors during alightring. If a person is standing outsid during a lightning,
opposite charges get accumulated on the hair strands of the person and due to this the halr is pulled

spike. Thelightning the body of the person to rezch the earth and hence:
the person getsa lightring shock and gets injured ritically.

Mezsures to protect people from lightning

» Do not operate dectrica equipments
+ Do not lean towards the wall of the houses

Do ot stand holding the window bers or grills of the house
Do ot stand beneeth tal trees

Do not take shelter under isolted trees

“The primery steps to be adopted when aperson s struck by lightning

» The person should be helped to restin aplace with good air circulation and ventilation
“The person should be gently messaged in order to prevent blood dotting
“The person should be given rtificial respiration
» Theperson given CPR (C:
» The person must be given medical assistance & early as possible.
THEME AND SUB THEME

Theme: Thunder and lightning
Sub theme: Dangersof lightning and ways to prevent
EXPERIENTIAL STRATEGY

Conarete Experience Stage

The students can be teken to the top of the school building
where the lightning rescue conductor is installed. They can
see the pointed tips of the conductor, how it is being
connected to earth. The studerts can be taken with duecare
and attention tothe top of the building

Abstract conceptualisation sage

Here the students can be asked to formulate a definition for dlectrostatic induction by their own. From the
experiments they cid and from the experiences they got they can be asked to list out the differert types of
chargetransfer.

ACTIVITY
Adtivity 1: Charging by friction
Materialsrequired: Plastic scale, Woollen thread roll, bits of paper

Rub constantly the plastic scale with the woollen thread roll. Bring
the scale ner to the bits of peper. See the peper pieces jumping
towards the scale. Not down the observations i the notebock. Why
the scle got charged and what wes the process that was used to meke:
the scale charged? Instead of woollen thread roll if the scale was
rubbed in dry heir whet is the observation? Will the paper pieces
jump tothe scale? What is the reason for the charge accumulation in scale?

Adtivity 2: Charging by conduction
Materialsrequired: A hot iron box, clothes

Flace the hot iron box on the clothes and see whether the d othes get
neatly ironed and are free from ther folds and shebhiness. How the
clothes got neatly ironed? A discussion can be carried out in the dless.
Ifthe iron box didn’t touch the clothes and if it was just kept near to the
clothes will the clothes get ironed properly? How did the iron box get
cherged and hot? How the charge transfer is taking place to the clothes
that is ironed? Freshly ironed clothes have cherges accumulated in it.
How do these charges get inside the clothes? A discussion can be held
in the class and the students can be asked to note down their
obsavationsin their note books.

Adtivity 3: Char ging by induction

A paper

Rub a plastic scale constantly on ciy hair and bring the plastic scale near to
the dectroscope model. What happens to the peper strips inside the
electroscope? Now repeat the seme experiment by touching the conducting
end of the dectroscope by your hands but without removing the plastic
scale. Now what happens to the leaves of the electroscope? Now dfter
relessing the hends take the plastic scale away from the conducting end of
the dectroscope. Obsarve the leaves in each case end note down the
observations.

ACTIVITY
Adtivity 1: M odel of a capacitor
Materials required: Children’s moulding clay

From the practica experience of seeing different types of
capexitors the students can be asked to model differert types
of capacitors with the moulding clay which is provided to
them. As the capacitors have different names depending
upon the meterid's used inside the capecitor, the moulded
cepexitors can be given names based on the colour of the |
moulding clay.

Adtivity 2: Drawingthe mode of chargedistribution in a conductor
Materialsrequired: Candle, Match stick

Light the candle. How ?Obsarve
how meny parts are there in a candle flame. How the heet is spreat in the candle
flame? Which part of the candle i the highest het producing part? Note down the
obsavationsin the note book.

Now compare the same concept with thet of a conductor and try to craw the charge
distribution on aconductor surfece by dotted lines

FEEDBACK

The students were interested in making the models of the capacitor and giving names to the different
coloured capecitor models. They understood thet there are i ferent typesof capacitor based on the meterial
that it is madeup of. They diso understood tht the charge spreads only on the surface of the conductor as
in the case of a candle flame Only the flame is hot and the other parts are ot Also the charges are
concentrated meinly on the pointed sharp ends of the conductor. Like in acandle flame the tip of the fame
is hotter than the bottom end of the flame neer the wick of the candle.

EVALUATION

A capeitor is an armangement to store dectrical charges for a\ongwne Inorder to discharge the cepitor,
it just nestisto to earth. The dectric charge spr and
not inside of it. Thus a hollow metallic sphere and a olid metallic spnefeo' same radii possess the same
chergeif given cherge under same potertid.

What is a capacitor? In which type of surfaces, flat surfaces or pointed end surfaces the cherge distribution
will behigh?

Reflective Obsarvation Stage

They can be asked to note down the peculiarities of the lightning rescue

conductor, the material by which it is mede up of, the procedure by which it is

earthed, the approximate length of the conductor and similar other details. They

can thus reflect upon their experiences and can be asked to list down other
lightning

Adtive Experimentation Stage

“The potential dangers of lightning can be analysed in this stage The Moro Rock decth can be analysed in
this stage. The brothers who wert to the national park were siruck by lightning from the top of the Moro
Rock. When lightning struck the Moro Rock, the hrs of two brothers were stuck upwards asif pulled by
‘something and thus the two brothers got lightning struck. The image of the Moro Roc and the Moro Rock
can be asked to find out the reason

accident pl be shown in
why the brothers got accident,

Moro Rock, SequoiaNationd Park, Califomia, United States
Abstract Conceptualisation Stage

The students can be asked to list down the methods by
which lightning attack can be prevented. They can be
asked to meke a poster on the same and can spread
awareness among the students of other dlasses as well.
The poster must irclude the methods thet can be adopted
by the people o prevent lightning damages and lightning
accidents It must also include about the first aid that can
- begivento people who got struck by lightning.

ACTIVITY

Ativity 1: Lisiing down the areas where lightring rescue conductors are established in end around their
surroundings

‘The students can be asked to list down and

used commonly in end around their surroundings. They can make a list by discussing with their group
members.




Adtivity 2: Poster on prevention of lightning accidents

The students can be asked to make a poster group wise on the topic of methods and means of preverting
lightning accidents on people. How people can rescue themselves from being struck by lightring. They can
indude the common mythsof lightning and the correct explanation of the myth and bursting it.

FEEDBACK

The students lister down the different places where thelightring rescue conductors were sed and noted
their discussion resuls in a table: The students also recorded their observations of methods to prevent
lightning attacks and created a poster. They tebulzted the common myths befind lightring end the exact

explanation of the myth was also provided.

PLACES WHERE LIGHNING RESCUE CONDUTORS ARE USED

Schodls Colleges and other institutions

Shopping Malls,

Towers

Tall buildings

Fiats and apartments

Forest

Palaces

Big Temples, Mosques, Churdhes

EXPERIENTIAL LESSON PLAN 1

ClassVIll

TOPIC: SOURCES OF SOUND

Tearning Outcomes

Sudentswill beale

» inderstand the sound product on process
expariencethe different types of sounds
classify the sound sources

Time required

2hours

A. Setting the stage for learning

Check for prior knowledge
(how do you check what learers dready
know?)

Classwill be divided Trto groups of 5-6 Studerts.
Leamerswill be asked to discuss and write:
1. Differences between various types of musical
insruments used in daily lives.
2. Differencesin the neture f sound between a
netural sound end aman merle sound.

Lightring Myth

Fact

Pre Activity Phase

The acivity shal be age appropriate. Teather will nave
1 to check theapplicability of the activity
2. Visitdifferent places like, awaterfall, amountain,
ariver to experiencethe beauty of neturd sounds
3. Informthe Heal Master prior to thefield visit
4. Ensureto tekethe reflection of Sudentsafter the
vist

Lightning never Srikes the same place twice

Lightning strikes seme place twice if it a tal, pointed,
isolated place or object.

Paper, Pens, Tuning forks

Ifthere is no rain you won't get i ghting strike

Tightning Strike happens even i there 1s no rain or
overhead clouds

B. Implementation of the lesson plan- Stage 1 Preliminary phase

Rubber tyre of _venicle prevent people from
getting alightning strike:

I7s not the rubber tyre but the hollow metal body of the
vehide that prevent people from lightning inside a
vehide.

A Tightring victim should not be fouched since
the people who touch cen also get electrocuted

T7s not ight, as the human body camnot store electricity
and that its perfectly ok to give thevidtim a irs aid

Tall coconut trees and other ta trees are sAe o
seek shade under lightning or when lightring
strikes and you are caught outside, it is sde to
lie flat on ground.

o place is adtually safe from lightming but iv's aways
sdfeto avoid tall trees like cocontt trees and pam trees.
It is dways safe to move towards a sdfe shelter rather
then getting fried up by the ground currert.

You are 100% sefe inside your house during
lightning

& house is safe as long  the people inside don’t O
contected with electricity like TV, computersetc.

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Sudents can be asked fo observe thar_own
experiences with different types of sounds. They
can be asked to make some small paper toys or
coconut leaf whistle which they are faniliar & a
common sound toy

2. Students can be asked to sing songs they like and
shere their wonderful experiences on hearing that
song for thefirst time

3. The above ideas can be followed by a “what if’
discussion phase where the students are asked
what if there was no sound, what if they and hear
and enjoy the beautiful experience of hearing.

EVALUATION

Lightning strikes happen due to the heavy d ectric

cloudsand ground. Tt

to the statc electricity formed in the clouds. During lightning 20-30 coulombs of cherge flows through the

air. It is very unsafeto
lightning atteck.

What s thunder and lightning?

alightning strike.

be taken to prevent a

How can one prevert onesalf from the dangers of thunder and lightring?

“The students can be asked to produce sound from a tuning fork by striking the prongs of thetuning fork on
to arubber head. Bring the tuning fork near to a olass filled with water end the students can make anate of
their observations in their notebook and discuss in the class. Pluck cards can be prepared on the fectors that

are essentially needed for the sound production.

EXPERIENTIAL LESSON PLAN 2

ClassVIil

TOPIC: NATURAL FREQUENCY

Tearning Outcomes

‘Sudentswill beableto

experiment and find out the naturdl frequency of
oscillating or vibrating bodies
experience the difference between typesof swings
used for fun and ertertainment

list out the cheracteristics of sound that depends

Time required

upon the natural frequency of each sound source
s

A. Setting the stagefor learming

Check for prior knowT

know?) 1
2

3

e Classwill be divided Tto groups of 5-6 Students.
(How do you check what learnersalready | Learners will be asked to discuss and write:

Various types of rocking cradles and swings.
The differences in a high pitched song and low
pitched song.

Loudness of a cracker burg and difference
between that with a secret which istold in the ear
of another person.

Pre Activity Phase
1
2

3
a,

The activity shal be age ppropriate Teacher will heve

. Ensureto takethe reflection of sudents after the

to check the applicability of the activity
Ensurethat no accidents heppen during the
making of swing on trees

Inform the Head M ester prior to thefield visit

vist

“Audio tapes audio player. ropes wooden planks

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosity T
(How the lesson will be introduced to
cresteinterest and stimulate curiosity of
theleamers?)

2

3

Sidents can be aked fo el ther own
expariences in swinging in different types of
swings longer swings, shorter cradles, big
pendulum swings in parks, beach swings etc.
Students can be shown different type of pendulum
clocks, those displayed in museums and those
which arestill used in homes.

The above ideas can be followed by a discussion
phase where the Students are asked about their
experiences in swinging. Did they experience
diziness, fatigue, or did they enjoy the swinging.

Tengih _of the pendulum clock_and the number of
ostillations that the penculum dlock meke in a minute.
They can also be taken to a penduium swing in parks.
The gient penculum swing. They can observe the speed,
length, movement and all other characteristics of thet
swing and note their observations in their notes.

The Students are @0 shown the video of a humming bird
flapping her wings and flying neer flowers They are dso
matle to observe a carpenter cutting wood with large saw
blades and the vibraion of the saw blades once the
cutings over.

‘The sudents are divided irto groups of 5-7 for reflecting
upon their obsarvations

A deailed finding of the penduum dock and the
pendulum swing can be made

Fendulum clock Fenduum swing

Dams Varying sze, but giat
size

Made Up of ametal and | Made of heary metd
mekes 60 osallations | and can support the

inaminute weght of a maximum
of 100 people

Makes atik-ik ound | Makes a loud sound
when moved very fast

Drawing inferences

(How and in what formet leamers will
record ther obsarvations from the
experiential tasks assigned to them?)

T The learers can record their cbsarvations and
compare the cbservations with the other partners
intheir group.

The leamers are then further motivated to arrive
a the factors contributing towards sound in
oscillations.

The sudents are dlso encouraged to list out the
differences in high pitched and low pitched music
andto record the sound cherecteristicsin both.

Al the groups will present their findings for the
earning of thewhole dass

~
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C. Lesson Steps Stage2: Condusive Phase

Conceptualization

The records and the observations are discussed in the

(How will
key aspects of learning from the

helps them to nderstend
how the osaillaions are happening and the difference
between en ostillztion ad a vibration

Connecting tored Iife
(How the lesson will be extended further,
how it will belinked to red life
indidentssituations/processes/systems o
eningful?)

The Students will reflect upon thar cbsavaions on
sound. How sounds are produced from vibrations and no
sound in the case of Slower oscillations. The studerts are
made to ecperiment with different length simple
pendulums.

Froviding the experience
(What experiertial learming stretegieswill
be used to achieve the lesson objectives?)

Sudents can be teken (0 obsarve a pendulum clock. They
can be asked to write about the features of the pendulum

clock they see. They can be asked to note down the

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosity

(How the lesson will be introduced to
cresteinterest and stimulate curiosity of
theleamers?)

T Sudents can model different length_simple
pendulums

2. They can play agame using the simple pendulum
that they have made by making the maximum
rumber of oscillations in the simple pendulum in
10 seconds. The group who swings the pendulum
maximumin asecond wins he game.

3 The ebove idess can be followed by an
explanation phase where a member from each
goup tels the number of oscillations in ten
seconds that they had made using their simple
pendulum.

Foviding e experience
(What experiential | earming stretegies will
be used to achieve the lesson objectives?)

Sudents can be made to obsave a demonsiration in
which the instructor shows the simple pendulum
experiment ad calculates the frequency of thet. They can
be asked to note down the frequency of their own simple
penculum made by their groups by obsenving the
demonstration.

They can dsn be shown the vibrating tuning forks of
varying frequencies. Studerts can be given different
tuning forks onein ezch group and can be asked to note
down their_frequencies they got and see which group
could hear the highest sound from the tuning forks

The Students are dso asked to make a hacksaw blade
vibrate by fixing it on a table They can be asked to
caculate the frequency f thevibrating hacksaw bladle.
‘The students are divided into groups of 5-7 for reflecting
Upon their obsarvations

A detiled finding of the frequencies of the simple
pendulum and the hacksaw bladle can be made

‘Hacksaw blade

Smple penduium

[Tengh=d0cms |
Number of

mate in 10 seconds n = | madein 10 secondsn =
15 30

Frequency 1= = | Frequency 1= mi=

C. Lesson Steps Stage2: Condlusive Phase

Conceptualization
(How will the fecilitetor assimilatethe
key aspects of learning from the

b

The records and the obsarvations are discussed in the
entire class where the facilitator helps them to understand
how the calculation of frequencies can be determined.

Connecting tored lite
(How the lesson will be extended further,
how it will belinked to red life incidents/
situtions processes/systerns to mekethe:
learming mezningful?)

The swudents will reflect_upon their_observaions on
frequency. How shorter swings move faster then a longer

swingisreflected upon.

Extended learning
(How will the facilitetor provide
opportunities o reflect upon the
expariencein terms of their red life

T Fnding out the frequency of a Sitar or veenaor any
other string instrument by sriking its siring.

Assssment

(How will the facilitetor check and ensurethat | earers have constructed knowledge and learming

objectives have been achieved?)

“The students can be aske to consiruct any string instrument that can produce sounds. They can be asked to
experiment with different lengths of the instrumert.

They can be asked to make a pan flLte that can produce different sounds from its different lengths while

blowing through ezch pipe or straw

They can study the cheracteristicsof the sound through this

EXPERIENTIAL LESSON PLAN 4

ClassVIil

TOPIC: FACTORS AFFECTING NATURAL FREQUENCY

Learning Outcomes

Sudentswill beable to
s Understand why there is difference in soundsfrom
different sources
Differentiate different sources according to the:
sound

Time required

3 hrs

15/10=15Hz

30/10=3Hz

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations from the
experientia tasks assigned to them?)

T

N

©

a

The leamers can record their_obsarvations and
compare the cbservations with the other partners
intheir group.

The earners are then further asked to aive & the
cdcuaion of frequency f simple pendulum
having different lengths.

The Students can note down the dependence of
frequency with the length of the smple

dulum.
All the groups are asked to present their
lass

A. Setting the stagefor learming

Check for prior knowledge
(How do you check what leamersalready
know?)

Classwill be divided o groups of 5-6 Studerts. Learnars
will be asked to di suss and write:
1 Different types of musical instruments thet they
know

2. Shepeand the vibrating part of the musical
ingruments while they produce sound

Pre Activity Phase

The activity shl be age appropriate. Teacher will nave

1. tocheck theapplicability of the activity
toenarethere heppensno accidentswhile
experimenting with sharp objects
ensure to take the reflection of students dter the
experiments

N

©

Foviding e experience
(What experiential | earming strategieswill
be used to achieve the lesson objectives?)

Sudents can be teken (0 a nearby place or locallty where
a waterfall, a river is presert and they can enjoy the
sounds of birds, sounds of flowing river, sound of wind
and thus can appreciate the beay of this neture:

“The students are divided irto groups of 5-7 for reflecting
upon their field trip

A detailed finding of the different kinds of sounds that
they obsarved during their field trip can belisted downin
a tabular column and give Suitable heeding after
classifying the sounds to a common arme.

Mian made sounds Netural Sounds

(Artificial Sounds)

Vehiclesounds S of  bids,
animds

Sonds of musicd | Sond  of  naturd
ingruments resources like, wind,
water, fireetc.

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations fromthe
experiential tasks assigned to them?)

T The learners can record their obsarvaiions and
compare the cbservations with the other partners
intheir group.

2. The leamers are then further motivated to arrive
at thefactors that are essentially needed for sound
production.

3. All the groups will present their findings for the
earning of the whole class

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

The records and the observations are discussed in the

(How will
key aspects of learning from the
inferences drawn by the leamers?)

helps them
how the sound is produced and whet are the essential
factorsthat are need for the sound production viz; sound
Source, medium and areceiver

The studerts are also shown various musical songs
showing the natural and men-metle sound sources.

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life
indidentsisituations/processes/systems o
makethelearming meaningful?)

The Students will reflect upon ther cbsavations on
sound. How do musical instruments can be made to
generate the neturd sounds that are so peaceful and
caming? How to set up a natural peeceful amosphere
with caming naturd sounds to eppreciate the beauty of
neture andto preserve ntural resources

Extended learning
(How will the facilitetor provide
opportunities to reflect upon the
expariencein terms of their red life

1 Developing a role play of nalural sound sources
and man-marde sound sources

2. Anvisitto the nearby ratio station to understand
the sound production.

‘Assessment

(How will the fecilitetor check and ensure that | earers have constructed knowledge and learning

objectives have been achieved?)

Extended learning
(How will the facilitetor provide
opportunities o reflect upon the
experiencein terms of their red life

T Dandng light expeniment to Study the vibrations
and the sound production

2. Lising out the chaacterisiics of sound by
experimenting the sound production in wind bells
and percussion ingruments.

"Assessment

(How will the facilitetor check and ensure that | earers have constructed knowledge and learming

objectives have been achieved?)

“The students can be aske to construct a crum set using different radii steel tumblers or different radii PVC
pipesand wiitable diaphragms made out stretched balloons.

They can be asker to meke a xylopl

g different length iencelabs They must be

cautioned t experiment sefely with the glass tubes as it can easily cut the hands and legs and can cause

accidents.

They can study the cheracteristicsof the sound through this.

EXPERIENTIAL LESSON PLAN 3

ClassVIll

TOPIC: CALCULATION OF FREQUENCY

Tearning Outcomes

Sudentswill beable
» calculate the frequency ‘€ of di ferent oscillaing

objects
» inderstand theunit of frequency

Time required

2 Trs

A. Setting the stagefor learming

Check for prior knowledge
(How do you check what |earmers alrecdy
know?)

Class will_be dvided info groups of 56 Stderts.
Leamerswill be asked to discuss and write:
1 Whatis naturdl frequency
2. How does it differ for an osdllating body and a
vibrating body

Pre Activity Phase

Theactivity shall beage ppropriate. Teacher Will have
1 tocheck theapplicabiliy of the activity
2 to ensure there happens no accidents while
experimenting with sharp objects
ensure to teke the reflection of students after the
expaiments

©

Respurces required

Meter scale, Stop dlock, paper, pendi s, Smple pendulum
model

Respurces required

Meter scale, Stop clock, paper, pencils, Smple pendulum
model

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosity

T Siudents can be given awind ball and can be asked

(How the lesson will to
cresteinterest and stimulzte curiosity of
theleamers?)

prociced by the wind bell.
2. They can be asked to write down the differencesin
sounds observed from the different lengths of the
wind bel. They can distuss with their group
members.

‘The eboveideas can be followed by an explanation
phase where a member from each group tells the
inferences that they have noted in their group.

©

Foviding e experience
(What experiential | earming strategieswill
be used to achieve the lesson objectives?)

E

string i nstrument that can be- easily matle using locally
available materials such as coconut shells bamboo sticks
and srings.

They can also be motivated to model plastic PVC pipe

d

The PVC pipe drums can be made using a stretched
balloons and rubber bands. It can be played using astick or
apointer.

“The students can be asked to make a pan flute using sketch
pensand celophane tepes The sketch pens used in the pan

il

They can be made to observe the differences in sound
produced from a wooden biock and a steel tumbler when
both of them are struck using asted spoon.

The students are divided into groups of 5-7 for reflecting

u

A detailed findings of their observations can be listed in a

Midants ran he asked tn make an Ektora’ @ common

rums The pipes sdected mus be of different diameters.

ue must be of different lengths.

ppon their observations

table
Factors tha depend on nefurdl frequencies of

sound sources

Length

Tension

Surfecearea

Nature of the meterid with which the sound
source ismade up of

Drawing inferences

(How and in what format learmers will
record ther obsavations fromthe:
experientia tasks assigned to them?)

2. The learners can model different sound sources and

o

B

T Thelearners can record their obsarvaions and compare
the obsarvationswith the other partnersin their group.

check if there s any other factor that depends up the
netural frequency of the sound source.

The students can note down the fence of the
different factors and the difference in sounds they
meke because of that.

Al the groups are asked to present their inferences to
thewholeclass




C. Lesson Steps Stage2: Condusive Phase

Conceptualization
(How will the fecilitetor

similatethe key

The observations are discussed in the entire dass
where the facilitetor helps them to conclude the

aspects of learning from
by the leamers

different neturel
frequencies with which they vibrate.

Connecting to red e
(How the lesson will be extended further,

learming mezningful?)

how it will belinked to red life incidents/
situtions processes/systerms to meke the:

The Sudents will reflect Upon ther cbsarvations on
frequency of different sound sources. How the
different sound sources help in the meking of beautiful
musical concerts like “Jugalbandis”

Extended learning
(How will the facilitetor provide

interms of their real

opportuniti s to reflect upon the experience: Stage.

T Formetion of amuscal band in class and tying
to conduct a musical concert in the school

Assessment

(How will the facilitator check and ensure that leamers have congiructed knowledge and learming

objectives have been achieved?)

The students can be asked to construct a “Jzf tarang” using water and glass bowls and stage a musica

programme in thecless.

They can be asked to mak pr

g different in awooden frame.

They can study the dependence of natural frequency through these adtvities.

EXPERIENTIAL LESSONPLAN 5

ClassVIll

TOPIC: SOUND PROPAGATION

Cearning Outcomes

Sudentswill beable to
s How does sound travel
s Understand about sound reflection

[Time required

1 2hrs ]

A. Setting the stagefor learming

Check for prior knowledge
(How do you check whet

Closwil b Gl o gl 565t Leanirs

know?)

will be esked
L Why do'hey hear thesound o the school bell
finging after eech class hour?
2. Why do they hear their own soundsbeck while
standing in certain pleces| ke in bethrooms, empty
rooms hill tops, wells?

Pre Activity Phase

The activity shdl be age appropriate. Teather will nave
1. tocheck theapplicability of the activity

tohill tops and near towells

3. ensure the permi ssion to takethe chil dren outsideis
taken from the school master

4. ensure totake the reflection of students ater the
expariments

Paper cups, threads, meson pipe. balloon, botle cap

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosity

(How the lesson will be introduced to
cresteinterest and stimulate curiosity of
theleamers?)

T Students can be asked 10 cup thar ears using thair
hands and sense whether they can hear any sound
resonating in their ears They can find out what is
the reason for the sound that keeps resonating
inside their ear column and note down in their note
books.

2. They can dsn be asked to cup their mouths with
one hand end then try to sing a song and observe
the sound differencein the cupped ear. Do they feel
any vibrations? What is the reaon for the
vibrations in their ear column? Whet is that which

2

Foviding the experience
(What experiertial |earming strategieswill
be used to achieve the lesson objectives?)

Sudents can be teken o a special school nearby which is
especially for deaf and dumb children. They can form
groups and communicate with the children of the school
using their hend actions and movth movements.
Students can be shown a chart on the process of hearing
and they can be asked to draw the human ear model in Ad
pepers and label the different parts inside the ear that help
inthe process of hearing.

Students can be shown the different types of hearing aids
that deef people and patidly ded people uses to
experience the sense of hearing. They can then note down
the parts a hearing aid has and they can meke a flow
diagram including the parts of ahesring aid.

The siudents are divided into groups of 5-7 for reflecting
upon their obsarvations

A detailed findings of their observations can be listed in a

table
PARTS OF HUMAN
EAR

Ear pinna, Auide Extemal ear
Auditory canal
Ear drum [Middle ear
The three amvil shaped
parts inside er; sapes
inusand malleus
Cochlea

Eudachian tube Vlnner ear
Auditory nerve

[PARTSOF A HEARING AID ]
[Microphone |
1

Drawing inferences

(How and in what formet leamers will
record ther obsarvations from the
experiential tasks assigned to them?)

1 The leamers can draw their own models of human
ear and can colour using colour pendils and then
label the differert parts of it

2. The leamers can appreciate the sense of hearing

can understend what dl are the precticd

difficulties thet deaf peopie face: They can develop

Frequency | Nameof the
range limit

Bdow20Hz | Infrasonic

waves
20 Hzto Human
20000Hz audible

Above 20000 | Ultrasonic
Hz waves

Drawing inferences

(How end in what format learmers will
record ther obsarvations from the:
experiential tasks assigned to them?)

-

The leamers can tebu ate the d fferert frequency
ranges of sound

The leaners can dassify different types of
sounds as humen awdible and not audble to
humans

3 The students can record the works of a disester
menagement group and whet all are the measures
taken by the tea to predict the occurrence of an
netural calamiity or adi ster nearby

~

4 They can write down their own efective

meastres to design certain devices that can be

used to catch the infrasonic waves produced

during earthouickes.

All the groups are asked to present their
e class

a

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

T in here the
failitetor audibility and explains the

(How will the fecilitetor
key aspects of leaming from the
b

frequency ranges of humen audibie and not audible sounds
using thelimits of audibility chert

Connecting to red Iife
(How the lesson will be extended further,
how it will belinked to red life incidents/
situtions processes/systerns to mekethe:
learming mezningful?)

“The students will reflect upon their experiences of neturd
cdamities like earthquakes, |andslides and tsunami if they
have experienced it practically.

Extended learning

(How will the fecilitetor provide
opportunities o reflect upon the
experiencein terms of their red life
application?)

T An intaview with a person who hes withessed any
netural caamity like an earthquake, tsunami or &
landslide and hisher cbservations on the same. How
the rature of the suroundings changed? How the
anima's and bird behaviour chenged? Did he observe
al those?.

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosty
(How the lesson will be introduced to
of

T Siudents can be told the Sory of rabbit that made the
lion fall inside the wel| after hearing his own roar as

theleamers?)

from the cruel lion.
They can be asked to write why the lion thought
there is encther lion inside the well. Why the lion
jumped irto thew| cfter hearing the ror of thelion
from the well?

N

Foviding the experience
(What experiential | earning strategies will
be used to achieve the lesson objectives?)

Students can be asked to fisten to the sound produced from
the wooden desk when it is dapped from the inside of the
desk by another student in their group. Why do they hear the
sound from outside the desk? How d the sound travel
through the wooden desk?

They can also be asker to make a toy telephone using paper
cups and thread. The students can experiment by passing
secretsthrough the toy telephone.

T be asked to of astethoscope

using amason pipe, abottle cap and aballoon.
The sudents are divided into groups of 57 for reflecting
upon their obsarvations

A detaled findings of their observations can be listed in a
tabl

e
THE TRAVEL OF SOUND

Sound propagation heppens orly though a
medium

The medium can besolid, liquid or gas
“The reflection of sound

produce ounds
Tn vacuum sound can be heerd only with the
help of radios or any other communication
devices.

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations from the:
experientia tasks assigned to them?)

T The leamers can record their cbsarvations and

compare the obsarvations with the cther partners

intheir group.

The leamers can experiment and play with the

toy telephore. They can pretend and play with

the model stethosooy

The. Sudents e ondersiznd the difference

between sound  propagetion and the  sound

reflection.

All the groups are asked to present their
holeclass

~

©

IS

Compass on towards those diffarently abled peopie
and can help them make aware of the different
possibilities with which they can experience the
wonder world of sound.

The Studerts can label the different parts in a
hearing dd and can craw a flow diagram of the

©

e
4. All the groups are asked to present their irferences
tothewhole dass

C. Lesson Steps Stage2: Condusive Phase

Conceptualization
(How will the fecilitetor assimilatethe
key aspects of learning from the

b

The cbservaions ae discussed in the entire dass where
the facilitetor concludes the process of hearing that takes
plece inside a humen ear. Different types of hearing ads
aredw discussed intheclass

y
Connecting tored Iife
(How the lesson will be extended further,
how it will belirked to resl

The students will reflect upon their experiences of Visting
the specid school end spending their time with those

situtions processes/systerms to mekethe:
learming mezningful?)

Studerts, their prectical being
deaf end cumb. They can understand that the first Sep
towards leaming anything is just listening and thus the
sense of hearing has a very importart role to play in our
lives.

Extended learning
(How will the fecilitetor provide
opportunities o reflect upon the
experiencein terms of their red life

T A vist ©0 a speech therapist and aking the
therapist about the process f therapy in hearing
disabled people. How they can leam a language?

Assessment

(How will the fecilitetor check and ensurethat | earers have constructed knowledge and learming

objectives have been achieved?)

“The students can be asked to enact amime where they can stage the importance of hearing and the joy of

hearing.

EXPERIENTIAL LESSON PLAN 7

ClassVIil
TOPIC: LIMITS OF AUDIBILITY

Tearning Outcomes

Sudentswill beable o
« Listtherangeof sounds
«  Differentiate between audible and not audible
sounds

Time required

ahrs

Assssment

(How will the facilitetor check and ensurethat | eamers have constructed knowledge and learming

objectives have been achieved?)

The students can be asked to direct a role play group wise stating the cheracteristics of each sound
frequency rangeand the uses of each of them

EXPERIENTIAL LESSON PLAN 8

ClassVIll
TOPIC: SOUND POLLUTION

Tearning Outcomes

Sudentswill beable
o List out the fectors causing sound pollution
« Suggest theremedid measuresfor reducing sound
pollution

Time required

2 frs

A. Setting the stagefor learming

Check for prior knowledge

Classwill be divided o groups of 5-6 Studerts. Leanars

(How do you check wht
know?)

will be esked it

1 A noteon festivd sand celebrationswhere alot of
musica instrumerts are played together at atime:
especially for rdigious festivalslike
temples/churchesimosauessynagogues festivals
“The heaith condition of them iter such avist toa
heavily crowded end anoisy place likefestival
gatherings in religious placeslike

N

Pre Activity Phase

The activity shl be age appropricte. Teacher will Nave
1. tocheck theapplicability of the activity
2. totekeprior permisson from the school head
master before teking the students for any visit
cutsidethe school.
ensure to take the reflection of students dter the
expeiments

©

Respurces required

Video tapes on religious festiva sand crowd in such
festival getherings.

B. Implementation of thelesson plan- Sage 1: Preliminary phase

Sparking curosity
(How ot ol be nrcdheat 0
of

T Sudents can be Shown some Gifferent Video tapes
of festivals gatherings in religous places like

theleamers?)

ec. They
can be asker to meke a note on the different sounds
that is coming from such festival gatherings

Foviding the experience

Sudents can be asked to make a poster on sound poliution.
They can make this asa group activity an each group can

(Wt exporen cming el
be used objectives?)

oster on sound polltion.
Students cen be asked to_prepare_notices on reducing

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

by the learmers?)

(How will the facilitetor assimilatethekey | where the fecilitator heps them to explain why they
aspects of learning from the inferences drawn | hear their

The observations are discussed in the entire dass

o sounds beck while standing i certain
locations likehilltops. How does sound travel from one
pleceto other.

Connecting tored e
(How the lesson will be extended further,

situtions processes/systerns to mekethe:
learming mezningful?)

how it will be linked to real life incidents/

“The Sudents will rlect upon their experiences of
sound propagation and sound reflection. When they
hed experienced echo and how do they hear the sound
of an approaching and receding train in a railway
Stetion.

Extended learnin
(How will the facilitetor provide

1 A fidd mp to the nerby hil area or a wal
located inside or outside the schoal from where

upon per

interms of their real

they can sound clearly.

Assessment

(How will the facilitetor check and ensure that | earers have constructed knowledge and learming

objectives have been achieved?)

The students can be asked to experiment with a conch shell. They can be asked why the conch shell
procuices an ocean sound whenever it is brought near to ears

EXPERIENTIAL LESSON PLAN 6

ClassVIll

TOPIC: HEARING AND SENSE OF HEARING

Tearning Outcomes

Sudentswill beale
» Appreciatethe senseof hearing
» _Draw the model of human ear

[Time required

[4nrs |

A. Setting the stagefor learming

Check for prior knowledge

Classwill be divided o groups Of 5-6 Studerts. Leanars
will be esked it

(How do you check whet

know?) 1 How do they hear?
2. A noteon extermal human ear and the process of
hearing in humen ear
e Activity Phase The aciivity shal be age appropriate. Teather will nave

1 tocheck theapplicability of the activity

2. to visit adesf and dumb school nearby and see
how the chilren are communicating with each
other

©

ensure to take the reflection of students dter the
experiment

toge pamicion from the whol HM por aary
vist outside the s

B

Paper.colour pencils, chanmaheamgad

A. Setting the stagefor learming

Check for prior knowledge
(How do you check whet

Closwil b GViaT o g &6 ot Leanirs
will be esked

know?) L A roteon lanclices, tamami and earthguoke
tremors.
2. Thebehaviour of animal and birds during any natural
cdamity like earthqueke o tsunami if they have:
e Activity Phase The activity shal be age appropriate. Teacher will heve

1 to check theapplicability of the activity
2. ensure to take the refl ection of studerts after the
expeiments

‘Respurces required

Video tapes on tsunami disaster, earthauakes and [andsides,
galton whistle, lizard control ultrasonic pest repeller

B. Implementation of thelesson plan- Sage 1: Preli minary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

1 Sudents can be aked about eathquake and
landslides. How do tsunami waves occur? Do dl
these have sounds that are audible to humans? The
cn be shown the video tepes of different
earthquakes landlides and tsnami that hes been
recorded by different medias and press people. They
can be shown the behaviour of animels and birds
prior tothese netural calamities.

2. They can dlso be shown the functioning of SONAR
waves inside seas for search of submarines and
ships. They can be shown the fundioning of
ultrasound scanning mechine thet uses the ultrasound
waves 10 take images of intemd organs in humen
body.

Foviding the experience
(What experiential | earming strategieswill
be used to achieve the lesson objectives?)

Sudents can be teken 10 a place where dogs are trained.
They can be shown the galton whistlethat is used by the dog
trainers to train dogs The sound of the galton whistle is not
cats.

Students can be shown an Ultresound pest repalent that can
b used in houses to shoo away lizards and rodents. The high

Students can then be shown the limits of audibility chart to
differentiate between the different ranges of sounds. They
can be asked to note the humen audible sound. They can
also notewhat type of sound waves are procuiced during the
netural calamities and thus what is the actul reason of
unusud behaviour of animals and birds during the netural
caamities|ike earthquakes, landslides and tsunami.

The sudents are divided into groups of 57 for reflecting
upon their obsarvations

A detaled findings of their observations can be listed in a
teble

Sound pollution. They can Girculate the notices in schodl so
that the students will be aware of sound pollution.

The students are divided into groups of 5-7 for reflecting
upon their obsarvations

The detaled findings of their obsavations can be
diplayed on achart and discussed in the whole dass.

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations from the
experientia tasks assigned to them?)

T The leamers can dassfy the different factors

contributing towards sound polion.

The leamers can suggest remedial measures in

redicing sound pol ution

“The Students can prepare notices and circulate

the whole school to crezte awareness on sound

pollution

They can list down the variousill effects in the

living beings because of sound pollution

Al the groups are asked to presert their
whole class

N

©

IS

o

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

The obsrvaions ae discussed in the erfire dass where

(How will
key aspects of learning from the
b

sound pollution and sug
methods to reduce the same and the basis of hedithy and
peaceful environment.

y
Connecting to red Iife
(How the lesson will be extended further,
how it will belinked to red life incidents/
situtions processes/systers to mekethe:
learming mezningful?)

The sudents will reflect upon thar_expariences of
attening in noisy festiva gatherings and their heslth and
physical condition after returning from there.

Extended learning
(How will the facilitetor provide
opportunities to reflect upon the
expariencein terms of ther red life

T The formation of asound Silent club that promotes
healthy  environments and avoids the use of

toreduce sound palltion in their school

Assessment

(How will the facilitetor check and ensure that | eamers have constructed knowledge and learming

objectives have been achieved?)

‘The students can be asked to direct a drama group wise stating the sound pollution asits theme and the ill
effects of sound pollution in living beings. The crama can be staged end played in front of the whole

school.



EXPERIENTIAL LESSON PLAN 9

ClassVIll
TOPIC: ELECTRICAL CHARGES

Tearning Outcomes

‘Sudentswill beable to

. D positive and ne g
» Idertify how many charges exist
»_Diff atrection and repulsion

Time required

A. Settingthe stagefor learming

Check for prior knowledge

Classwill be divided o groups Of 5-6 Studerts. Leanars

(how do you check whet will be esked i
know?) 1. Different types of energies around us

2. Importance of electrica energy in humen lives
e Activity Phase The aciivity shal be age appropriate. Teather will nave

1. tocheck the applicability of the activity
2. ensure to take the refl ection of students after the
adtivities

Magnets paper, woollen tiveads, ballcon. plasic scde

B. Implementation of thelesson plan- Sage 1 Prliminary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Students can be gven two magneis and they can be
ed about attrection and repulsion in these two
magnets

2. Students can be asked to identify the north and
sauth poles i the given magnets.

3. Students can be asked ebout their experiences in
getting en attraction of their body hairsto a freshly
ironed polyester shirt after wearing it just after the
iron. Also sometimes they might have experienced
statc shocks by catching door handlesor windows.

4. The shove ideas can be followed by a ‘what if
discussion phase where the students are asked to
write what if there happens to be no attraction or
repuson.

5 Sudents can be gven a discussion about
gravitationd attraction where they can be told the
Story of Iseec Newton who put forward the theory
of gravitation end about his disoovery.

B. of thelesson plan- Stage 1 Preliminary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Students can be given the solid wooden cubes, Tiguid
water and the agarbethis and make them tell which
one can be essily fet, easily sensed and easily
moved.

2 Suwdents cn be made to wite cbout the
characteristics of each of the form of matter solid,
liquid and ges.

3. Students can be matle to tell their experiences about
postman game that they play using towdls and
dropping the towels at the back of the students who
sits in a dircle. The catcher crops the towdl t the
back and then they run behind the catcher.

4. The atom modd is similar to the postman game
where all the particles are concentrated in the
circular sheped atom. Those that run outside are
labelled zs electrons and those thet are inside are
protons and newtrons

Foviding the experience
(What experiential |l earming strategieswill
be used to achieve the lesson objectives?)

Sudents can be gven a message pasing game Where the
Students pass message by holding ther hends in chains.
They press the neighbour’s hands and pass he message from
the sender to the receiver by pressing each other's hands
The catcher outside who is trying to spot the pressing of
hends of his group members is electron and dl those
students in the circle are protons and newtrons. When the
cacher sees anyone pressing the hands then that member is
out and becomes the next catcher. All the catchers ouside
are dectrons while the group members inside are protons
and nautrons.

Students can be asked to run a 100 meter race where the
Students who are participating in the race run in specific
tracks which are drawn on the ground. This can be equated
to the concept of dectron who orbit in their special tracks
called as orbits. The dlectron number is nique to each etom.
They can dlso equete the concept with the 4*100 m relay
athietic rece where 4 Sudents stand in a ecial track end
exchange their batons Similarly thereare a fixed number of
electrons that can be placed in an orbit. The number of
protons and number of electrons determine the uniue
atomic number of eech atom. The number of protons equals
the number of electrons in an etom. The number with which
electrons can be filled is acording to a edfic rule.
Electron tranger is the process by which atoms become
cherged and acquire static cherges.

Students can be given different sized bangles and beads
where the beads can be modelled as electrons and the
bangles as orbits Different partides irside the aom are
modeled using differert coloured beads in order to
ifferentiate between positive, negtive and charge less.

C. Lesson Sieps Stage2: Condlusive Phase

Conceptualization
(How will the fecilitetor assimilatethe
key aspects of learning from the
inferences drawn by the leamers?)

The records and the obsavaions are i oussed in the enire
class where the fadilitator explains to them how a1 @om
model can be drawn neatly and what all are the steps thet
should betaken to draw an atom moddl.

Connecting tored e
(How the lesson will be extended further,
how it will belinked toredl life
indidentssituations/processes/systems o
meaningful?)

The Students will reflect upon thei observations on different
kindsof atoms and then try to draw the atom model of those:
atomsthat are familiar to them.

Extended learning
(How will the fecilitetor provide
opportunities o reflect upon the
experiencein terms of their red life

T Trying to draw the moddl of the Chiorne atom that
arevery much familiar to dll.

Assssment

(How will the facilitetor check and ensure that learners have constructed knowledge and leaming

objectives have been achieved?)

The students can be asked to make a chart group wise displaying the atom model of all the atoms whose

atomic number is lesser than 20.

EXPERIENTIAL LESSON PLAN 12

ClassVIil
TOPIC: ELECTROSCOPE

Learning Outcomes

Sudentswill beable
» Represent the model of electroszope
+ Construct amodd of an electrosoope
»_Experiment with electroszope

Time required

2hrs

A. Settingthe stagefor learming

Check for prior knowledge

Classwill be divided o groups Of 5-6 Studerts. Leanars

(how do you check whet will be esked i
know?) 1. The propertiesof dectric charges

2. How satic charges areformed
e Actvity Phase The activity shall beage eppropriate. Teacher will have

1. tocheck the applicability of the activity

2. toensrethat there happens no accidents while
performing experiments with static dectricity

3._ensure to take the refl ection of studerts after the visit

Paper, botfle, res gance wires

B. Implementation of thelesson plan- Sage 1 Praiminary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of

T Sudents can be aked fo come up with Situations
where they have experienced electric shocks. They
can be asked cbout the situtions wherethey had oot
electric_shock without the comnection with_actual

Froviding the experience
(What experiential learni
be used to achieve the le

Sudents can be given a plastic scale, a woollen thread ral
and they can be asked to rub the cale in the wool len roll
and seewhether it cen attrect small paper pieces.

Students can be asked to rub an inflated balloon by
woollen stockings and then bring it near to their heir. They
are asked to note down ther observations | their
notebooks. Whet happens to ther hair? How does the
balloon pull their heir?

Students can be given a flannel cloth and two balloons.
They are asked to rub the flannel beween the baloons
after tying them to a rod. Te balloons shoud touch with
each other and the flannel should be brought in between
the balloons. They ae asked to note down their
obsarvations. After this they can rub the flannel to one of
the balloons and observe the difference what happens to
theballoons

They can be asked to write down their experiences from
both of the activities and find out the reason behird the
phenomenon they har observed. They can also be asked to
meke a deinition for the phenomenon based on their
expariences

The can tabulate their findingsas given below:
PAIR OF BODIES THAT ATTRACTS EACH
OTHER

1 Paper bitsand plasiic sce
2. Bdloon and hair
3. Oppositely charged balloons

PAIR OF BODIES THAT REPELS EACH
OTHER

|1 Like charged baloons |

They can record when does the balloons alrct each other
and when do they repel each other. They can note the
difference n both of the situztions.

Drawing inferences.

(How and in wht format leamers will
record ther obsarvations from the
experientia tasks assigned to them?)

1 The leamas can record their observations and
compare the observations with the other partnersin
their group.

The leamers are then further motivated to arrive at
the points or situations where atraction and
repui s on heppens between two bodi es.

Al the groups will present their findings for the
earning of the whole class

N
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C. Lesson Steps Stage2: Condusive Phase

Conceptualization

(How will the facilitetor assimilate the key
aspects of learning from the inferences drawn | undersiand how they experience static shocks on

by the learmers?)

The records and the observations are disoussed in the
entire dass where the failitator helps them to

touching door knobs or when wearing freshly ironed
polyester shirts. The definition of Saic electricity and
the daily applicability of the am is discussed in the

They cantabulate thar findings as given bdow:
PARTICLES INSIDE ATOM
4._Protons

[ 5 Eledrons |
[ 6 Neutrons |

CHARGES OF PARTICLES INSIDE ATOM
2_Proton- Positive.

|3 Eledron-Negative
|4 Naitron-Chargeless

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations fromthe:
experientia tasks assigned to them?)

T The leamers can record their cbsarvations and
compare the obsarvations with the cther partners
intheir group.

The learmers are then further motivated to arrive
a the theories that electrons, protons end
neutrons are heving differert types of charges
viz negative, positive and charge less

Al the groups will present their findings for the
earning of the whole class

N

©

C. Lesson Steps Stage2: Condusive Phase

Conceptualization
(How will the fecilitetor assimilatethe
key aspects of learning from the
inferences drawn by the leamers?)

The records and the obsarvations are i cussed in the erfire
class where the facilitator helps them to understand how
many perticles are present inside en atom and what all are
their charges.

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life
indidentssituations/processes/systems o
meaningful?)

“The students will reflect upon their OBServalions on message
pessing games and the similarity of the gamein the siructure:
of atom. They understand the different types of charges are
the reason for the obsarvance of static shocks.

Extended learning
(How will the fecilitetor provide
opportunities o reflect upon the
experiencein terms of their red life

T Trying to draw the model of the Sructure of atom in
chartsand displaying in the class.

"Assessment

(How will the facilitator check and ensure thet learmers have constructed knowledge and learning

objectives have been achieved?)

The students can be asked to make a chart group wise displaying the properties of dectrons, protons and

neutrons.

The students czn be asked to prepare the modern periodic table and draw amode of the same on a chart
and display it inthe diass. The aomic number is displayed in thetop left of each stom and the atomic mass

at the bottom right like "X 4 .
X being the atom;
A.N being the Atomic Number

AM being the Atomic Massof each aom

These are unique to eech atom.

alterneting current which s supplied in_houses,
offices, schools, industries etc.... how is dectrica
shock experienced without an atemating current.
“This can be followed by a discussion ad each group
discusses zbout the same and present thelr i dess to
thewholeclass.

N

Foviding the experience
(What experiential learming strategies il
be used to achieve the lesson objectives?)

Sudents can be asked [0 prepare @ model Of deCtroSope
with the help of locally available meterials like plastic
bottle, paper and resistance wires.

Students can be asked to replece the paper leaves of the
electroscope with aluminium foil leaves and repeat the
expeimen.

Students cen be asked to eperiment with the electroscope
they have made end can be asked what l are the methads
by which the charges acouired by the leaves of the
electroscope can be neutrdlised or discharged.

Students can be taken to the science laboratory inside their
school to see the gold leef el ectroscope inthe lzboratory end
record their obsarvations after experimenting with it. They
can rub a plastic scale on their dry hair and see whether the
leaves get or they acquire charges or not.

The students from eech group can be asked to come and
draw the model on the black board.

“They can note down their findingsin their notebooks.

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations from the:
expariential tasks assigned to them?)

T The leaners can record thar observalions and
compare the observations with the other partners in
their group.

Al the groups are asked o construct a model of a
peper electroszope which they are asked to display to
the whole class and demonstrate a experiment with

~

it.
3. All the groups will present ther findings for the
learming of the wholeclass

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

The records and the observati ons are di scussed in the ertire

(How will the fecilitetor

static

key aspects of | earming from the
by

p
charges can be felt with the help of an electrosoope and that
here e different kin

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life

“The students will reflect upon thar observations on d fferent
kinds of electric shocks. Sttic dectric shocks and the
alternating current shocks. They can tell the experiences to

meaningful?)

Class.
They are ds familiarised with the different types of
charges and the process of atraction and repulsion
between two bodies.

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life

indidentssituations/processes/systems o

The Sudents will reflect upon thelr cbsarvations on
satic dectricity. More practical examples and
situaions of tatic electricity applications are discussed
in the dass The presence of staic charges is

(How will the facilitetor provide
u

meaningful?) exparienced b
Extended learning 1 Devdopinga Powered games
like static electricity fan, balloon sticking on

ppon the expe
intermsof their real life application?)

gueor any adhesives

2. Arranging astill model of some common pair
of bodies through which statc d ectricity can be
easl

Assesment

(How will the facilitetor check and ensurethat | eamers have constructed knowledge and learming

objectives have been achieved?)

The students can be asked to make alist of objects or bodies that acquire positive cherges and those that
acquire negative charges on rubbing them with each other. The list can be displayed in the class after

discussion.

EXPERIENTIAL LESSON PLAN 10

ClassVIll

TOPIC: ATOM MODEL

Tearning Outcomes

Sudentswill beable
» Represent anatom

Classify the particles inside an atom

Number atom

Time required

2 hrs

A. Setting the stagefor learming

Check for prior knowledge

Classwill be divided o groups of 5-6 Studerts. Leanars

(how do you check what will be esked it
know?) 1 states of matter

2. examplesfor different states of meter
e Actvity Phase The acivity shal be age appropriate. Teacher will have

tocheck the applicability of the activity
to ensurethat no accidentshappen duing the
adtivities

3. ensure to take the refl ection of students after the

NE

Respuroes required

vist
Solid wooden cubes liquid water, agarbethis

EXPERIENTIAL LESSON PLAN 11
Clas VIl TOPIC: DRAWING THE ATOM MODEL OFOXY GEN ATOM

Tearning Outcomes

Sudentswill beable o
+ Represent the oxygen atom

[Time required

» _Draw the electrons of Oxygen atom in orbits
frs

A. Setting the stagefor learming

Check for prior knowledge

Classwill be divided o groups Of 5-6 Studerts. Leanars

(how do you check what will be esked it
know?) 1 Theelectronfilling rule

2. Atomic number of oxygen atom
e Activity Phase The activity shal be age appropriate. Teacher will have

1. tocheck the applicability of the activity
2. ensure to take the refl ection of studerts after thevisit

Respurces required

Paper, pendil

B. Implementation of thelesson plan- Sege 1 Prdiminary phase

Sparking curiosity
(How the lesson will beintroduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Students can be given an exanple of hydrogen dom
having 1 dectron

2. Students can be shown how to represent a hydrogen
atom heving 1 atomic number and 1 aomic mess

3. Students can be given the example of helium aom
having two dectrons.

7 Sudents can also be given a modd of any other
atom heving an @omic number bdow 10, how to
represent its atomic number, atomic mass end draw
its atom mocel

Foviding e experience
(What experiential learming strategies il
be used to achieve the lesson objectives?)

Sudents can be asked (0 draw the alom model of Oxygen
atom. They can attempt to draw the stom model in their
groups. They can discuss and draw the modd.
The students from eech group can be asked to come and
draw the model on the black board.
They can tebulte their findings & given below:
OXYGEN ATOM

7._Atomic Number=8

8. Atomic Mas=16

ol
g
5

g|
q

protons=number _of

Drawing inferences

(How and in what formet leamers will
record ther obsarvations from the
experientia tasks assigned to them?)

T The leaners can record thar observations and
compare the observations with the other partners in
their group.

Al the groups will present their findings for the
learming of the whole class

~

Extended learning
(How will thefadlitator provide

opportuniti s o reflect upon the experience:

interms of their real

T Trying 0 constuct a il modd of an
electroscope  using  plastic  botle  and
exparimenting with static charges

Assessment

(How will the failitator check and ensure that leamers have constructed knowledge and learning

objectives have been achieved?)

“The students can be asked to make a comperison between Satic electric shock and current electricity shock
dueto alternating currerts. They can supplement using prectical examples for ezch of them.

EXPERIENTIAL LESSON PLAN 13

ClassVIll

TOPIC: ELECTRIC SHOCK AND EARTHING

Tearning Outcomes

Sudentswill beable
» Represent the symbol of earth

Understand the methods by which electric shock can

be avoi ded

Time required

How earthing isdone
2hrs

A. Setting the stagefor learming

Check for prior knowledge
(how do you check what learners dready
know?)

Classwill be divided o groups Of 5.6 Studerts. Leanars
will be asked to di suss and write:

1 Thetypesof electric shocks

2. Theelectric connections in houses, schools and

Pre Activity Phase

The activity shl be age appropriate. Teather will nave
1. tocheck the applicability of the activity
2. toensrethat there happens no accidentswhile
recording obsarvationsfrom electric boardsand
supply wires
totekethe permission of school head master totake:
the children for school surrounding observations and
outdoor visits

©

thevist

4. of
Field visit, meter board observations, video tapes




B. Implementation of thelesson plan- Sage 1 Prliminary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Students can be told aboLE electric Short Gircuits and
demage of dectrica equipmerts and fire accidents.
They can be own a video recording of an dectric
short circuit happened in their city or town or in
neighbouring stetes.

“This can be foll owed by a discussion and eech group
discusses about the dlectric shock incidents that they
have experienced and present their idess to the
whole class.

They can also be asked to write down some ideas
that come ito their mind regarding the avoidance of

N

©

Foviding the experience
(What experiential | earming strategieswill
be used to achieve the lesson objectives?)

Sudents can be teken for a field trp o examine the earth
pits dug in their school and record their observations on the
eath pits like how meny earth pits are there, how much
deep arethe earth pits in their school.

Students can be asked to model the dlectroscope and can be
asked to see whether the charges acquired by the leaves in
the electrosoope can be earthed. What methods can be
adopted to earth the leavesof the electrosoope?

Students can be asked to yymbolise the earth connection
suitably.

Students can model the earth symbol using twigs or rods and
candisplay it onachar.

Students can be asked to open the metre box where the
electric supply is given and identify the wires present in the
box, the colour of thewires, the number of the wires etc.
The students from eech group can be asked to come and
draw the model on the black board.

They can note down their findingsin their notebooks They
can note down the uses of earth connection and record their
obsarvation in heir notebooks

(How wil the faciliator provide
opportuniti s to reflect upon the experience:
intermsof their reel if

are needed for a bulding which 1S functioning
with 10 tubelights 10 fans and 10 power plugs

Assessment
(How will the fecilitetor check and ensurethat | earers have constructed knowledge and learming
objectives have been achieved?)
“The students can be asked to make a survey on comparison between buildingsthet have proper eathing and
those buildings that are not having proper earthing connections. They can tabulate the differences and
present their research findingsto the wholed ass.

EXPERIENTIAL LESSON PLAN 14
ClassVIII
TOPIC: CHARGE TRANSFER
Tearning Outcomes

Sudentswill beale

Demonstratethe different types of chargetranger
Predict thefactorsthet can affect the chargetransfer
Differentiate objects besed on their method of charge

Time required 2 hs

A. Setting the stagefor learming

Check for prior knowledge Classwill be divided o groups Of 5-6 Studerts. Leanars
(how do you check what leaners already | will be asked to discuss and write:

know?) 1. Their knowledge on cherge carriers

2._Difference between aconductor and an insulator

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations from the:
experiential tasks assigned to them?)

1 The leaners can record their_obsarvations and
compare the observations with the other partners in
their group.

2. All the groups will present ther findings for the
leaming of the wholeclass.

FeActvity Phase The activity sha be age appropricte. Teacher will have
to check the applicability of the activity
toensurethat there happens no accidents while
hending electrical appliances
ensure to take the reflection of students dter the
adtivities

© pe

Resources required Fastic scale, paper preces, woollen thread roll, lothes, ron

box, peper dectroscope

B. Implementation of thelesson plan- Sege 1 Praiminary phase

C. Lesson Steps Stage2: Condusive Phase

Conceptualization

The records and the observations are discussed in the

(How will entire dass explains and concludes

aspects of learning from on earth connection and

by the learmers?) of electric shocks. What al are the methods that can be
adopted for

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life
indidentssituations/processes/systems o
meaningful?)

The Students will reflect upon thar observations on
earth pits. They can tell their experi ences of the dameges
that they have seen because of dectric short circuits and
improper earthing connectionsin buildings

Extended leaning

T Trying to calculate the number of earth pits thet

T Sudents can be told abot a common Stuaion in
villages. One of the main and very common dlectric
n conduction
theleamers?) or direct contect with the dectric supply line
overhea. Peopletry to pluck fritswit long iron rod
and accidentally touch the dectric supply ceble and
gets amassive eledtric shock.
They can also be shown the pictures of birds getting
electric shock from the supply i nes ebove leading to
their desth. But some birds can it easily in one
single line. Whenever the two cebles are shorted by
thesebirdsthey get an electric shock and they die.
They can aso be taken to a field where dectric
fencing is done in order to prevent the stray animals

Sparking curiosit
(How the lesson will be introduced to
o

~

©

getting into the field and damegjing the crops.

EXPERIENTIAL LESSON PLAN 15

ClassVIil

TOPIC: CAPACITORS AND CHARGE DISTRIBUTION IN CONDUCTORS

Tearning Outcomes

Sudentswill beale

» Understand the concept of conservation of
electrical energy
Model acapaitor
Idertify acapecitor
Diff

different types capacitors

Time required

2hrs

A. Setting the stagefor learming

Check for prior knowledge

Classwill be Givided o groups of 5-6 Studerts. Leanars

(how do you check what will be esked it
know?) 1 Their knowledge on charge carriers
2. Difference between aconductor and an
insilator
e Activity Phase Theacivity sha be age appropriate. Teather will nave

1. tocheck thezpplicability of theactivity

2. toensuretha there happens no accidents while
hending electrical appliances

3. toensuretha the play dough for modelling the
cepeitorsis used only for modelling purposes
and not for any other purposes

4. ensure totake the reflection of Sudentsafter the
adtivities

“An old radio, play dough. different types of capacitors

B. Implementation of thelesson plan- Sege 1 Praiminary phase

Foviding the experience Sudents can be given an 0ld radio and the can be asked
(What experiential learming stretegieswill be [ to carefuily observe the radio and how the ratio is
used to achieve the lesson objectives?) working. How channels can bechenged in a radio? They
are asked and ingructed by the fadilitator to carefully
open identify the electrical

ratio.

Students can then be given some different kinds of
cepaitors that are practically used in all dectrical
cirauits. They are asked to note down the names, the
external appearance of ecch capaitor given to them.
Students can also be given play dough to model
different kinds of capaditors. They can name the
capeitors accordingly as inthe prior adtivity.

Students can be given acandle end they can be asked to
light the candle and identify the hottest part in the
candle flame. The same concept can be used in finding
out the meximum intensty of electric charge
concentration in corductors.

“The students in ezch group can record their observations
and tell their observations to the wholeclass

Draning inferences 1 The leamers can record their obsavaiions and
(How and in what formet leamers will record compare the observations with the other partners
their observations from the experiential tesks intheir group.

assigned to them?) 2. Al the groups will present their findings for the
learming of the wholeclass.

C. Lesson Steps Stage2: Condusive Phase

Sparking curiosity

(How the lesson will be introduced to create.

interest and simulate curiosity of the
leamers?)

T Sudents can be given small dectrical toys and
they can be instructed to see the operation of the
toys and ten carefully dismantle the parts of the
toys to identify the electrical connections inside
the toys How they are moved, how sound is
coming from the toys etc are carefully  Sudied
by the Studerts They are asked to examine the
perts and then mend it back to the origind form.

2. They can mekeanate of the parts that are known
to them and later thet can be discussed in the
class.

Conceptualization The facilitator can conclude thal ectiic charges can be

(How will the faclitator assimilatethe | stored in a device which is called as capecitor. Cperitors
key aspects of learning from the can charge as wll as discharge the dectric charges in them
by through cherging and earthing. The fecilitator

also concludes that a conductor has maximum charge

intensity at its sharp pointed ends rather then other fla

sufaces Then a charge distribution of different shape
be displayedin the dass.

Connecting tored e The Sudents will rdlect Upon their obsavalions on
(How the lesson will be extended further, | changing channels in a racio. The selector in the radio helps

how it will belinked to red life to switch chamnels in different frequencies. Variable
inddentsisituationsiprocesses'systemsto | capecitorsin the saector help in doing this

meaningful?)
Extended learning Trying to find out whet Kind of a capaditor is sed in

(How will the fecilitetor provide television. Or does the television use capacitors or ary
opportunities o reflect upon the other device nside them to sdect channels.
experience in terms of their real life

are getting trangerred from the douds 1o the earth. What 1s
the role of lightning rescue conductor during  heavy
lightning and thunder?

Students cen also be given an activity to display posters in
their school on the topic of how to stay sefe during heavy
thunder and lightning.

Students can also teke a survey of the common lightring
myths thet are spread in our society and armange a Sage
programme on behalf of the science club of their chool in
bursting these common lightning myths and explairing the
scientific factsbehind these myths

“The Students in each group can record their observations and
tell their obsarvationsto the whole dlass.

Drawing inferences

(How and in what formet leamers will
record ther obsarvations fromthe:
experientia tasks assigned to them?)

1 The leaners can record ther observafions and
compare the observations with the other partners in
their group.

2. All the groups will present ther findings for the
leaming of the whole class.

C. Lesson Steps Stage2: Conclusive Phase

Conceptualization
(How will the fecilitetor assimilatethe
key aspects of learning from the
inferences drawn by the leamers?)

The facilitator can conclude thet thunder and Tightning are a
neturdl source of ttic eledtricity. Lightning carries heavy
amount of dectric charge which is hotter than the
temperaure at the Sun’s surface and can cavse a massive
electric shock onceit is struck on any person. Thefacilitator
also condl udes about the rescue methods end the sefety with
alightning

Connecting tored Iife
(How the lesson will be extended further,
how it will belinked to red life
inddentssituations/processes/systems o
meaningful?)

“The Sudents will reflect Upon ther cbsarvations on massve
thunder and lightning and the accidents they have
exparienced in their village or town during thunder end
lightning.

Extended learning
(How will the fecilitetor provide
opportunities o reflect upon the
experiencein terms of their red life

T Making a Sill_model on thunder_and Tightning
striking a building instaled with a lightning rescue
conductor and hence explaining the working of a
lightning rescue conductor

Assssment

(How will the failitator check and ensure that leamers have constructed knowledge and learning

objectives have been achieved?)

The students can be asked to prepare a poster on how lightning is struck and how a properly earthed house:

or aningitution issefefrom the dangers of |

ightring and thunder.

“Assessment. (How will the feciitator check and ensure tht learmers have consiructed knowledge and
learming objectives have been achieved?)

The students can be asked to meke a comparison chart on the different kinds of cherge transfer methods
and display the chart in the class.

Foviding e experience
(What experiential | earming strategieswill
be used

Sudents can be given a plasic scle and they can be asked
10 rub the plestic scale to a woollen thread and see whether

paper pieces or not. Why this happens? The
Students can be asked to do the activity and record their
obsavations.

Students can then be given some d cthes end ahot iron box.
They can beasked ebout how the dothes get properly ironed
even though cotton clothes are insulators. What is the
method that they have adopted to iron the clothes properly?
How ironing the dlothes meke the clothes neat end stiff.

Students can be asked o experiment with a paper
electroscope and see what happensif a charged plastic cale
is brought near to the conducting end of the d ectroscope.
What heppens if the conducting end is touched by keeping
the plastic scde at the same place itself? What if the
conducting end is removed? Note the paper |eaves of the
dectrosoope ezch time.

“The students in each group can record their observations and
tell their cbsarvationsto the whole dass.

Drawing inferences.

(How and in what formet leamers will
record ther obsarvations fromthe
experientia tasks assigned to them?)

1 The leaners can record ther observalions and
compare the observations with the other partners in
their group.

2. All the groups will present ther findings for the
leaming of the wholeclass.

C. Lesson Steps Stage2: Condusive Phase

Conceptualization
(How will the fecilitator assimilatethe
key aspects of | earming from the

by

The records and the dbsarvations are G ussed n the ertire

class whee the fadilitator explains and condudes the

differert types of charge transfer in materials and they can
by the pr

Connecting tored e
(How the lesson will be extended further,
how it will belinked to red life
indidentssituations/processes/systems o
meaningful?)

The Sudents will ralect upon e oBservarions on charge
transfer. They can consider different methods and knowing
the method of charge transfer in the bodies, classify the
neture of the material.

Extended learning
(How will the facilitetor provide
opportunities o reflect upon the
experienceinterms of ther red life

T Trying to find out wha Kind of transier 1s teking
place in curent electicity. How the electricity is
transterred to different places like houses and
ingitutions?What is the method of tranger?

Assssment

(How will the facilitetor check and ensurethat | earers have constructed knowledge and learming

objectives have been achieved?)

The students can be asked to make a comparison chart on the different kinds of charge transfer methods

and display the chart in the class.

The students can also be asked to craw different sheped conductors and the charge distribution pattem on
them

EXPERI
ClassVIll

ENTIAL LESSON PLAN 16
TOPIC: THUNDERAND LIGHTNING

Tearning Outcomes

Sudentswill beable

» Idetify the reason behind thunder and lightning

+ Practice the necessary sifety messuresfor

preventing the dangers caused by thunder and

lightning
Suggest methodsthat can be adopted to reduce theill
effects of thunder and lighting.
Reason the lightning associated myths spread inthe:
society and explain them

Time required

3hrs

A. Setting the stagefor learming

Check for prior knowledge
(how do you check what learners dready
know?)

Classwill be divided o groups Of 5-6 Studerts. Leanars
will be asked to di scuss and write:

1 About rain damages

2. About accidents caused during rdn

Pre Activity Phase

The acivity shal be age appropriate. Teather will nave

to check the applicability of the activity

toensurethat there happens no accidents during

the outdoor visits

. toensurethat the school head mester hasgiven
permission to take the children oLtside for

Studying about preventive messiresto reduce the

il effects of thunder and lightning

ensure to take the reflection of students dter the

adtivities

ME

©

B

Field visit

B. of thelesson plan-

Sage 1 Priminary phase

Sparking curiosity
(How the lesson will be introduced to
cresteinterest and stimulzte curiosity of
theleamers?)

T Students can be taken to any tall BUTding, tower or &
machsick fectory outside where they can see the
lightning rescue conductor. The studerts can observe:
it and can ask about it to the authorities of the
building.

2. They can note the points that are told to them by the
authorities and cen later discuss the same in the
class.

Foviding e experience
(What experiential | earming strategieswill
be used to achieve the lesson objectives?)

Students can be teken 0 the top of the school bulding and
they can inspect the lightning rescue conductor that is
ingalled on the top building in the school. They are asked
to make a note on where the lightning rescue conductor is
ingaled, what is the shape and how the connedtions are
given.

Students can then be show the famous picture of Moro Rock
brothers who were struck by lightning and had undergone
sriousiinjuries after that. They can be told the Sory of the
brothers and how they got lightring. The Students can then

discuss upon the process of lightning and how the cherges
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EXPERIENTIAL LEARNING PRACTICES AND THE SCIENTIFIC ATTITUDE OF
PARTICULARLY VULNERABLE TRIBAL GROUP CHILDREN OF KERALA

Sandhya Kumar, Research Scholar in Education, Avinashilingam Institute of Home Science and
Higher Education for Women University, Coimbatore
Dr. H. Indu, Asso. Professor, Department of Education, Avinashilingam Institute of Home Science
and Higher Education for Women University, Coimbatore

Abstract

The experiential learning advocates hands on learning where students engage themselves actively
and reflect upon their experiences and environment to comprehend the concept provided in the
experience. Teachers or facilitators should provide apt and appropriate learning experience taking
into consideration the age and the intellectual level of the learner. The experiential learning practices
help the students in developing critical thinking and hence make the learning permanent. The present
study includes the secondary school students belonging to particularly vulnerable tribal group
(PVTG) students studying in Asram Schools of Kerala. The children selected in the PVTG belongs
to ‘Kadars’ of Cochin, ‘Kurumbars’ of Palakkad, ‘Kattunayakkars® of Wayanad and
‘Cholanayakkars’ of Nilambur Valley. The experiential learning practices were administered as a
package including two selected lessons in Science. From the results it was inferred that there existed
different levels of Scientific Attitude among the students and that the experiential learning practices
has significant effect in enhancing the scientific attitude levels of the students. The pre and post test
showed a significant increase in the mean score of the Scientific Attitude among the students. The
scientific attitude scale was developed by the researcher as a five point Likert type scale that
consisted of 60 statements out of which 31 were positive questions and 29 were negative questions.
Keywords Scientific attitude, Experiential learning practices, Scheduled Tribes, Particularly
Vulnerable Tribal Group (PVTG) students, Secondary school, Asram school

Introduction

India is a diverse country blessed with different cultures, traditions, beliefs and practices. According
to National Census Survey Reports of honourable ministry of India, tribal population consists of 8.6
percent of the total population numbering to 104.28 million. (Census of India, 2011) The total
Scheduled Tribe (ST) population in Kerala is coming to 4,84,839 constituting to 1.45 percent of the
total population of the State. (Census of India, 2011) All the communities are entirely different in
terms of their culture, beliefs, livelihood strategies, social organisation, economy and total
developmental perspectives. The major communities in Kerala include Paniya, Kurichchya,
Kurumba, Kattunayakans, Uralies etc of Wayanad, Irulas of Attapadi, Muthuvans, Malayarayan and
Uralies of Idukki and Kottayam and Kanikkar of Thiruvanathapuram. (KIRTADS) There are 5 major
tribal communities that are identified as primitive considering the stage of transition into modern
society. These tribes are referred to as Particularly Vulnerable Tribal Groups (PVTG). They are
named as Kattunaikans of Wayanad, Koragas of Kasargod, Cholanaikans of Nilambur Valley and
Malappuram district, Kurumbar of Attapadi and Palakkad districts and Kadars of Cochin. The
present study includes the students studying in Palakkad district of Kerala where in a majority of
‘Kurumbars® is seen when compared with the other ‘Kadars’, ‘Kattunayakkars’ and
‘Cholanayakkars”. Scientific attitude i1s selected as the criterion variable in the study to see the
effectiveness of experiential learning practices in the selected chapters among the PVTG students
studying in Asram School, Malampuzha in Palakkad district situated in the state of Kerala.

Scientific attitude is a very important aspect to be evaluated since it warrants the positive attitude of
the individual towards science and scientific developments happening in and around the world. Thus
it is the teacher responsibility towards the students in growing a positive attitude towards Science as
a subject and knowledge. Scientific attitude helps in the development of open mindedness, curiosity,
intellectual honesty, ethics, values and many other elements that make the individual a responsible
person towards the society. (Noll, 1935). Scientific attitude is a curiosity or ability to know
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about one’s environment; the belief that nothing can happen without a cause and those occurrences
that seem strange and mysterious can always be explained by natural causes (Caldwell & Curtis,
1943). Through science teaching certain social ethics and values such as honesty, rationality,
objectivity and making judgment on the basis of reliable information can be developed in our youths.
(Abdullahi, 1982).

Science as a subject of knowledge demands the development of positive attitude, values and morals
among individuals. It possesses a clear definition of unbiased opinions, truthfulness, honesty,
empathy and true temperament. (Jancirani, Dhevakrishnan, and Devi, 2012)

Need and Significance

Science is a subject that explains the cause effect relation between each and every entities present in
the universe. The problem solving nature of Science makes it universally acceptable in terms of
experimentation and applicability. This can be time tested irrespective of the location and individual
related errors in administration. Hence it is the duty and responsibility of every teacher to make the
students whom they teach scientifically inclined and build a positive attitude towards advancements
and developments in Science.

Scientific attitude can be fostered with proper and relevant experiences given by the teachers at apt
and appropriate timings in order to develop intellectual honesty, open mindedness, curiosity, critical
thinking all of which comes as associated behaviours that come along with scientific attitude.
Therefore students need to be trained in experiences that help in the development of scientific
attitude which in turn make the students responsible citizens of tomorrow.

The development of scientific attitude and experiential learning go hand in hand as the experiences
lead the students to a broader goal of scientific thinking and responsibility. This helps the students to
explore the link between the daily life situations and connect them with the concepts in science.
Hence science as a subject of study will prove to be more interesting and enthusiastic to students.
The tribal group have their own culture, beliefs, customs and traditions. Thus they have their own
job, traditional practices that will directly reflect upon their children. The daily life practices will
have a deep impact in the mindset of children and that they will be skilled workers in their future by
getting such lively hands on training right from their childhood. Hence the learning that the children
acquire through this process of experience and practice is from their regular experiences which make
it permanent and interesting in their minds.

Experiential learning pedagogy is a practice where in which the teacher provides apt and appropriate
experiences that are familiar and known to the learner so that he/she can easily relate and link it with
the new experiences the teacher is providing. Hence the learning so made will be interesting and it
will have positive impact on the learning process of the learner.

Definition of Key Terms

Scientific Attitude

Scientific attitude can be regarded as a complex of “values and norms which is held to be binding on
the man of science. The norms are expressed in the forms of prescriptions, proscriptions, preferences
and permissions. They are legitimatized in terms of institutional values." (Barnes & Dolby, 1970).

In this study Scientific Attitude way of viewing things, a curiosity to know how and why things
happen with an open mind an governed by facts.

Some notable features of scientific attitude are:

. Open-mindedness

Curiosity

Freedom from superstitions

Judgment based on scientific facts alone

Faith in cause and effect relation

Willingness to test and verify conclusions

Critical thinking while engaging in all activities
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. Honest reporting

Secondary School Particularly Vulnerable Tribal Group Students
Residential school tribal students who are learning in 8" standard and belonging to the PVTG
community who are studying in Asram Schools in Kerala

Experiential learning practices

The experiential learning practice holds its roots back to the experiential pedagogy developed by the
world renowned educationist David. S. Kolb. Kolb has proven in his theory that the experiential
learning enhances the academic achievement and the understanding of the students. As per Kolb’s
learning theory, teaching through experience makes the learning permanent provided the learning
experience provided should be apt and appropriate to the age and intellect level of the learners.
(Kolb, D.A & Fry, R.E. (1975))

Asram Schools

These schools have been started through a centrally sponsored scheme under the recommendations
of the Dhebar Commission Report. The schools are opened specially for the education and
development of the particularly vulnerable tribal group children all over the country. (Dhebar, U. N.
(1961))

Variables

The study is designed with Scientific Attitude as a dependent variable. Experiential learning
pedagogy is the independent variable.

Objectives
1. To construct an experiential learning module in science for secondary school tribal students
2. To find out if there is any significant difference in the mean pre test and post test Scientific
Attitude score for the sample considered for the study.
Hypothesis
1. There exists a significant difference in the mean pre test and post test score of scientific attitude
for the whole sample.
Module Construction
The Experiential Learning Module in Science (ELMS) has been constructed by the researcher
incorporating two lessons in Science from Kerala State Syllabus (SCERT Kerala). The lessons were
Sound and Static Electricity. The module included the following:
e Module Title
Module Duration
Lesson Transcripts
Theme
Activities
Evaluation
e Feedback
After the administration of the module the students were given feedback forms to find out their
interest in the module. The feedback forms were collected and kept with the researcher for further
analysis and research.

Methods
A brief and precise description of the sample selected, tools used, and statistical techniques
employed for analyzing the data are as follows:

Method: Experimental method

Design: Single group pre test post test method
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Sample: The present study was conducted on a sample of 40 students of Government

Residential Tribal School in Palakkad district of Kerala State.

Tools: The tool used for the present study is Scientific Attitude scale

Statistical Techniques: Preliminary analysis of the sample, t-test
Preliminary Analysis of the Sample
Descriptive statistical measures are used to describe the characteristics of the sample or population in
totality. The variable studied in the present investigation is Scientific Attitude. The major statistical
constants such as mean, median, mode and standard deviation of the variables were calculated.
Important Statistical constants of the variables Scientific Attitude are given in the Table below given.
Table 1
Data and Result of Preliminary Analysis of Scientific Attitude among Secondary School Tribal
Students

Descriptive Scientific
Statistics Attitude
Mean 204.15
Median 202.50
Mode 211.00
Std. Deviation 25.213
Skewness -.056
Kurtosis 1,081

From the Table 1 it is revealed that the three measures of central tendencies, mean, median and mode
of the variable Scientific Attitude is 204.15, 202.500 and 211.00 respectively. The standard deviation
of Scientific Attitude is 25.213.The skewness value of Scientific Attitude is -.056. The kurtosis value
of Scientific Attitude is -1.081 indicating that the score are almost normally distributed.

Graphical representation of distribution of scores of Scientific Attitude among secondary school
tribal students is given in Figure 1.

Mean = 204.15
Std. Dev. = 25.213
N=40

Frequency

150.00 175.00 200.00 225.00 250.00

Scientific Attitude

Figure 1 Graphical representation of distribution of scores of Scientific Attitude of secondary school
tribal students
From Figure 1 it is revealed that the curve is platykurtic and is negatively skewed.
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Major Analysis of Data

Analysis of difference between mean scores of pre test and post test of Scientific Attitude in the
whole sample

Data and results of mean scores of Scientific Attitude among secondary school students in Palakkad
district classified based on the mean pre test and post test scores are given in the Table 2

Table 2

Test of significant Difference between mean scores of pre test and post test of Scientific Attitude of
PVTG students

Variable Sample N M SD t P

Scientific Pre test 40 204.1500 25.21350
Attitude -11.802  Significant
Post test 40 239.5500 22.31356

From Table 2 it is revealed that score of Scientific Attitude of pre test (M=204.1500) is lower than
the score of post test (M=239.5500). The obtained ¢ value 11.802 is greater than the table value
(1.96) at 0.05 levels. So the difference between mean scores of Scientific Attitude of pre test and post
test 1s highly significant at 0.05 levels.

Graphical representation of distribution of mean scores of pre test and post test of Scientific Attitude
of secondary school PVTG students is given in Figure 2.

E 4 22.31356 |
‘G,' 239.55
[e]
a

3

mSD

2, 25.2135
A 204.15 EM
[J]
a

1

0 50 100 150 200 250 300
Scientific Attitude Mean Score

Figure 2: Bar graph showing the mean scores and standard deviation scores of pre test and the post
test of Scientific Attitude

Discussion of results

From the result it is also evident that difference in the mean scores of Scientific Attitude between pre
test and post test scores of secondary school PVTG students is highly significant, since the obtained ¢
value is greater than the table value 1.96 for 0.05 level. It can also be observed that the mean score of
the post test (M=239.55) is higher than the mean score of the pre test (M=204.15) which shows that
the module in experiential learning practices which were transacted among the sample turned out to
be highly effective. Therefore this part of the hypothesis which states there exists significant
difference in the mean scores of Scientific Attitude between the pre test and the post test scores of
the secondary school tribal students is accepted.

Major findings
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Major findings of the present investigation are summarized and presented below:

The findings of t test obtained for Scientific Attitude among secondary school tribal students of
Palakkad district.

When the difference between mean scores of pre test and post test of Scientific Attitude of secondary
school tribal students were tested for significance it was found that the values obtained were
significant at .01 levels of significance. When the Scientific Attitude of pre test and post test scores
among the secondary school students were compared the ¢ value obtained is 11.802. Since the ¢ value
is higher than the table value at .01 level of significance, mean difference between the pre test and
the post test scores of secondary school PVTG students was found to be significant.

Tenability of hypothesis

The hypothesis states “There exists a significant difference in the mean score of pre test and post test
score of scientific attitude for the whole sample.”

This hypothesis was tested using the test of significance of difference between means. Results
indicate that there exists significant difference in mean scores of Scientific Attitude for the whole
sample between the pre test and post test scores of the variable. Therefore the hypothesis is fully
substantiated.

Conclusion

It is evident from the findings that there exists significant difference in pre and post test scores of
Scientific Attitude among secondary school tribal students with reference to experiential learning
practices followed among them. Hence it can be told that experiential learning practices directly
influences the scientific attitude of the sample provided apt and appropriate experiences are provided
to them by the teachers or facilitators who are advocating experiential learning strategies to them.

Educational Implications
¢ The study reveals the need of experiential learning practices in the schools
e The study will help teachers to effectively plan the activities given in the text books
according to the age and intellect level of the learners
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Abstract

Experiential Learning advocates hands on teaching and learning. The students are free for inquiring
and discovering new concepts and applications through practical training sessions guided by the
facilitator. The study comprehends the effectiveness of experiential pedagogical module in the
process skill development in Science among the secondary school students in Kerala. The study was
conducted in residential tribal schools of Palakkad and Malappuram districts in Kerala in a total of
80 tribal students. The tribal population of Kerala amounts to 4,84,839 as of the report given by
Census 2011, honourable government of India. The study was conducted among the children who
belong to the PVTG community in Kerala which is coming in to 20,186 only. The PVTG community
belong to the weaker and vulnerable sections of the community and is standing at the extreme
backward list considering their societal status. The experiential pedagogical module was divided into
two sub modules that included the two chapters in Physics of Class 8 Basic Science, a text book
published by SCERT Kerala. A tool to assess the Science Process Skills of the tribal students was
developed by the researcher with a reliability value 0.659 and the validity value 0.594. The analysis
was carried out and a pre test and a post test were administered on the sample. The results showed
that there exists a significant difference in the pre and post test of the process skill test conducted in
the sample. The study concludes that the experiential pedagogy has a significant role in developing
the process skill competencies among the students.

Keywords :Experiential pedagogy, Particularly Vulnerable Tribal Group, Asram Schools, Process
Skills in Science, Process Skill Classification

Introduction

Experiential learning and Science Process Skills

Experiential learning is defined as learning in which the learner is in direct touch with the realities
being studied. It is contrasted with learning in which the learner reads, hears, talks or writes about
those referents or realities but never comes into contact with them as part of the learning process
(Keeton and Tate, 1978). Mitzel (1982) described as Experiential education involves not merely
observing what is being studied but also doing something with it, such as testing the dynamics of the
phenomenon or applying the theory to achieve some desired results.

Exploring the historical evidences of the experiential learning, it can be seen in depth in the
philosophy of the great philosopher Aristotle who practically learned the biological processes. Also
Lord Budha set a fair example to the world, telling that worldly problems can be felt and experienced
and in order to experience the same one has to come out to the world and explore it from the grass
root level.

Experiential learning got an additional impetus from the UNESCO publication “Learning to be”
(Faure, 1972) that specially focussed on life-long learning as a pre requisite for the building up of a
knowledge society. The principle can be incorporated in students by making them learn through their
own experiences and failures.

The present study is based on experiential module prepared by the researcher by following the
principles of experiential pedagogy put forward by David S Kolb (1984) that depicts learning as a
four stage cycle. The learner undergoes a concrete personal experience followed by reflective
observation, abstract conceptualization and finally active experimentation. The Kolb’s model
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suggests that there are different learning styles for different tasks. Hence the learning cycle can be
entered at any of its four stages.

The experiential learning module for the study was prepared from the secondary school basic science
textbook, SCERT, Kerala following the four stage learning cycle of David S Kolb. The module was
named as Experiential Learning Module in Physics and comprised of two chapters from the
textbook.

The science process skills are the foundation stone of learning science. The process skills in science
help the children in developing curiosity and interest towards the subject. Whenever the children
interact with the environment in a scientific manner, process skills are developed in them. They form
as the building block of inquiry based science learning.

Renner and Marek (1990) suggest that the activities in Science that are achieved with the help
of these process skills lead the children to facts, concepts, principles, laws and generalizations.
However to apply the process skills the children have to learn, re learn and master them continuously
by practising them. All the scientists and educationists advocate that the best way to learn Science by
the children is to do Science and engage in scientific experiments and activities. For these many
process skills are needed that form the basis of development of process skills in Science.

Science Process Skills can be arranged in a hierarchic order. Charlesworth and Lind (1995) arranged
Science Process Skills in a hierarchic order which is given in table below:

BASIC PROCESS SKILLS | INTERMEDIATE PROCESS SKILLS | ADVANCE PROCESS SKILLS
Observing Inferring Hypothesizing
Comparing Predicting Defining and Controlling

Variables
Classifying
Measuring
Communicating

Table 1: Hierarchy of Science Process Skills Categorized by Levels

The process skill selected for this study is coming under 5 sections as given below:

a. Observing

b. Classifying

c. Comparing

d. Measuring and

e. Formulating Models
The first four come under the basic science process skills and the last one come under the integrated
science process skill.
Observing domain refers to the ability that is needed by a person in perceiving things, properties and
the characteristics of the objects or entities. This domain uses the five primary sense of humans
(touch, hear, taste, smell and see) in order to analyse and understand the properties and peculiarities
of a thing or an object.
Classifying domain discusses the way or the method by which things can be sorted with the help of
their peculiarities and similarities. There exist different methods of classification. The classification
can be based on the special properties of the object or the thing or it can be based on the similarities
of two objects or things. For an example students in a class can be classified on the basis of their
weight and height or different types fruits can be classified on the basis of the vitamins and minerals
present in them.
Comparing domain, checks for similarities and differences between objects or events. The domain
makes the student understand the ways with which things can be organised and what are the
differences in them and why such different groups exist.
Measuring domain is a quantitative observation in simple words. The student on mastering the skill
understands the need of expressing numbers and quantities. The measurement skill is very important
as it tells the student about the number and makes the student comprehend how the thing can be
quantified.
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Formulating Models comes under the integrated process skills. It helps the student to create a
physical model of a process or an event. The models can be created to depict a cycle or a concept but
serious approach is very much necessary for the completion of the same as it demands high end
precision for accurate results.

Objective of the study
The objective of the study is as follows:
1. To find out the significant difference between the pre and post-test scores of process skill test
is Science of Class 8 PVTG students studying in Asram Schools of Kerala
Hypothesis of the study
The hypothesis formulated for the study is as follows
1. There exists a significant difference between the pre and post-test scores of process skill test
of Class 8 PVTG students studying in Asram Schools of Kerala

Variables of the study

Dependent Variable: Test Scores of the Process Skill

Independent Variable: Experiential learning module

Operational definitions of terms and definitions used in the study

Asram School

Asram schools are referred to those schools that are fully funded financially by the Central and the
State governments for the betterment and the progress of the economically weakest section of the
society. The economically weakest section of the society includes the Particularly Vulnerable Tribal
Gorup (PVTG) whose developmental indices are very low. These people come from the interior part
of the forests and are not interested in formal system of educational needs and aspirations. The
present study includes the students who are studying in Asram schools and are belonging to the
PVTG community in Kerala. In Kerala there are four different Asram Schools situated in three
districts namely, Palakkad, Malappuram and Wayanad. The PVTG community included in Kerala
are ‘Kurumbas’, ‘Koragas’, ‘Cholanaikkans’, ‘Kattunaikkans’ and ‘Kadars’. The study is aimed to
enhance the education status of the hildren and to help them in building up a positive attitude
towards Science as a subject of study. The Asram Schools provide all financial assistance and
support in all means with regard to their health, education and stay during the years of their
schooling. The deprived community are thus being helped and encouraged by the government to
come up in the society and make a sustainable living. The honourable Government of India has
renamed the Primitive Tribes as Particularly Vulnerable Tribal Group as per recent regulations of
Government. These groups as the name suggests, they are extremely vulnerable to poverty and
lifestyle. They come from the most interior and rural parts of the forest that are unknown to the
outsiders. There is no provision of a school or any educational institution in the deep forests and
hence they are not interested in formal education. Because of the extreme efforts put forward by
Governments and the non profit organisations, they are now slowly learning the importance of
education and literacy in one’s life. Such children belonging to the PVTG community are admitted in
Asram Schools for acquiring formal education which is their fundamental right. Asram Schools are
exclusively built to support the children solely belonging to this community and only those children
belonging to these communities can secure an admission in these Asram schools. These schools are
purely residential schools and thus the relation between a student and a teacher is very close. Thus
the children are given free and quality education here. The community people even find difficulty to
meet their basic needs and hence the main aim behind setting up of Asram Schools is to enhance the
education and literacy of the coming generation so that they can make a good living in future.

With the help of the respective State Governemnts, Central Government also provide financial
assistance for the tribal development projects and support the PVTG community. It is very difficult
for these people to get formal education since no schools or any other public institutions are in the
places where they reside. Hence the Asram Schools are the formal educational institutions where
these children can get a quality education. Through the formal education they receive from the
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school, they develop their personality and behaviour as well. Thus they receive a good educational
atmosphere where the students are given motivation and opportunities to participate in academic and
non academic activities that help in moulding their personality. These schools are fully residential
schools and along with the academic activities, the students have ample opportunities to take part in
games, cultural progrsms craft music dance etc that form an important part of their affective domain.
Operational Definition of Asram Schools: In the present study the Asram schools of Kerala has
been operationally defined as those schools that make provision for the PVTG students to reside and
study till they complete their formal education. They are provided with co-curricular activities and
sports to enhance their affective and psychomotor domain as well.

PVTG students

Particularly vulnerable tribal group (PVTG) was earlier called as Primitive tribal groups. They were
named because of their rural practices of hunting and food gathering for their living. They were
renamed by our honourable Government so as to provide help and offer them services for their
improvement and progress in their societal status

It was the ‘Dhebar Commission (1960-1961)’ who stated that within Scheduled Tribes, there existed
a clear inequality in the rate of social development. Hence a recommendation was put forward by the
commission for the creation of a particular sub category within the Scheduled Tribes. This was
carried out during the action plan of Fourth Five Year Plan and those tribes with lower
developmental indices were isolated and a particular category was identified and named as PTG.
This was formed by following the recommendations given by the ‘Dhebar Commission’ report and
also from the recommendations of similar studies. This sub-category was named "Primitive tribal
group” (PTG) then (Dhebar Commission, 1962). The notable characteristics of this identified group
involve within them a rural and a pre-agricultural system of existence that is the practice of hunting
and gathering, zero or negative population growth, extremely low level of literacy in comparison
with other tribal groups.

Those groups which could get into any one of the above said conditions were considered as PTG.
Thus according to these recommendations and the conditions put forward by our government, at the
end of the Fifth Five Year Plan, our government identified 52 communities of our nation as
“primitive tribal group”. They were included under this group on the basis of various suggestions and
recommendations put forward by the respective Governments of the State. After the Sixth Five Year
Plan, 20 more groups were added to this list of PTG, again 2 more got added in the Seventh Five
Year Plan and 1 more after the Eighth Five Year Plan thus making a total number of 75 groups in the
primitive tribal group (PTG) list. The last and the 75" group identified and included in the PTG list
was “Maram” in Manipur State in the year 1993-94. Then after, there were no new additions in the
PTG list as on the basis of the 2001 census of India. (Census of India Report, 2001)

The name “Particularly Vulnerable Tribal Group” was suggested and proposed by the Indian
Government in the year 2006 instead of “Primitive Tribal Group”. Thus the group was renamed as
“Particularly Vulnerable Tribal Group” (PVTG) then after.

Kerala state government has identified 5 primitive tribes based on their development indices. This
includes “Kadars of Thrissur”, “Kurumbars of Palakkad”, “Kattunayakars and Cholanaikkans of
Malappuram” and “Koragas of Kasargode”. The study here focuses on four particular primitive
tribes of Kerala residing in Palakkad and Malappuram districts, namely, “Kadar”, “Kurumbar”,
“Kattunayakar” and “Cholanaikkar”. (KIRTADS, Kerala)

The present study tries to study the Class 8 PVTG students studying in Asram Schools, that are
exclusively built as per the Government rules and regulations in order to enhance the else deprived
social status of the primitive tribal group population.

Operational Definition of PVTG students: PVTG students are those students who are from socially
deprived sections of the tribal community who live in the most interior and dense forests of Kerala.
The deprived sections selected in the present study include children from 4 selected primitive groups
namely, "Kadars”, ”Kurumbas”, ”Cholanaikkars ” and “Kattunayakars”.

Experiential pedagogy
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Experiential pedagogy is defined as culturally relevant or responsive teaching where in each student
is helped by the culturally competent teachers to relate the course content to his or her cultural
context. Such instruction is a form of pedagogy effectively suited to all children from different racial
and ethnic backgrounds. By making education culturally relevant, it is thought to enhance academic
achievement and hence the self-sustenance and social awareness of the students (Kelly & Crawford,
1997).

Experiential Pedagogy uses the high school science syllabus of Kerala state, and the instruction
given by the teachers is culturally relevant and local experiences. The instruction follows a modified
form of experiential pedagogy by David Kolb and also finds its roots in the constructivist processes
(Kolb D, Fry R, 1975). The term is operationally defined as the pedagogy of experience and
creativity, wherein the subject, science is taught through culturally relevant practices and methods
that generates interest and makes the learning permanent (Billings L, 1994). This will help in
enhancing the cognitive skills and hence the cognitive domain of the students at an appropriate age
so that they will be benefitted in their later lives. Science, as a subject of interest, must be taught
through locally relevant examples and practices so that they can easily club their knowledge with
their experience.

Operational Definition of Experiential Pedagogy: Experiential pedagogy is operationally defined as
the methodology implemented by the teacher to the children so as to experience the learning by
themselves through locally relevant activities and experiments. Learners thus experience the
curriculum and engage themselves in the active learning process.

Method of study

The method that was used in the study was the experimental method since it was the most apt and
appropriate method to study the objective in detail. In order to study the cause effect relationship and
to express the same in a quantitative aspect, the best suitable method that can be adopted is the
experimental method. The present study follows the single group experimental design in order to
study the characteristics of the group in a detail and an elaborate manner. The method followed can
be validated both statistically and scientifically.

Design of the study

Single group pre test post test design

Population and sample

The population for the present study is the tribal children belonging to the PVTG community and is
studying in Class 8 in Asram Schools of Kerala. In Kerala there are four different Asram Schols
sitatued in three different districts namely, Palakkad, MAlappuram and Wayanad. The sample
chosen for the study is the children from Palakkad and Malappuram since those regions are
personally known to the researcher in terms of language and culture. The Wayanad district PVTG
tribes speak a dialect that has least resemblance with the state language and hence was avoided for
the study. The total population of the tribal students is 160 and the sample chosen for the study was
80 students from the two districts. The details of the sample are given below:

Table 2 Demographic data of the participants

S.No. | PVTG Asram Location Students Number of | Total students
School (District) students
1. Malampuzha Palakkad Boys 15 40
Girls 25
2. Nilambur Malappuram | Boys 20 40
Girls 20

Tool developed for the study

A tool to test the science process skills of the students was prepared by the researcher. It was
standardised and validated for reliability. The tool consisted of 60 questions in total and it is divided
into 5 sections where in a set of 12 questions are in each section. The test was developed to measure
the science process skill of the PVTG students studying in secondary level in Asram Schools of
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Kerala. The reliability of the tool was found by Cronbach Alpha Method and it was found to be
0.659 and the validity was established to be 0.594. The Sections of the tool is described in Table 3.
Table 3 Description of the sections of the tool

Total number of

SI.No:  Dimensions Process Skill in Science .
questions

1 Observation Basic Process Skill 12

2 Comparison Basic Process Skill 12

3 Classification Basic Process Skill 12

4 Measuring Basic Process Skill 12

5 Formulating Models Integrated Process Skill 12

Mode of Responding

There were 60 items in the process skill test in Science. For each there were four alternatives in
which one was the correct answer. The respondent was asked to put a tick mark (V) in the correct
alternative among the four options.

Scoring Scheme

The scoring scheme of the process skill test was as follows: For Correct response a score of 1 is
given and for incorrect response the score is 0.

Statistical Technique

Paired sample t test

Data Analysis

Analysis of the significance of the difference between mean pre-test and post-test scores of Science
Process skill of the Experimental group

A paired sample t-test was conducted to determine whether there exists a significant difference
between pre-test and post-test scores of Science Process Skills of the Experimental groups. SD, t
value, and r-value of the mean pre-test and post-test scores of the experimental group is given in
Table 4.

Table 4

Data and results of the test of significant difference in mean pre-test and post-test scores of Science
Process skill of the Experimental group.

*

Experimental Group N M SD r t P

denot

Pre-test 80 20375  4.500 szl tze
0.697*  31.40*  <0.0001 ; ue

Post-test 80 33.3375 4.931 8661‘

is significant and the value of t=31.40 is significant at 0.01 level of significance

Source: Field survey analysis findings by the author, 2019

The mean pre-test and post-test scores of the Science Process skill of the experimental group are
20.375 and 33.3375, respectively. The SD value of pre and post-test of the experimental group is
4.500 and 4.931, respectively. The obtained r value is 0.697, and the t value is 31.40, and both the
values are significant at 0.01 level. It shows that there exists a significant difference between mean
pre-test scores of Science Process Skill and post-test scores of Science Process Skill among the
experimental groups. That is, post-test scores are significantly higher than that of pre-test scores of
Science Process Skill of the experimental group.

Discussion of the Results

The result shows that there is a significant difference in the mean pre-test and post-test scores of the
Science Process Skill of the experimental group. The t value obtained is 31.40 and is significant at
0.01 level. The post-test in Science Process Skill is significantly higher than that of pre-test scores in
Science Process Skill. It shows the lesson transcript and the experiential learning module developed
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as per the Kolb’s Experiential pedagogy was effectively transacted in the Experimental group and is
apt enough to enhance the Science Process Skill of the sample selected as the experimental group.
The results of the pre-test and post-test scores of experimental group are shown in Figure 1.

Mean Process Skill

Post Test

Process Skill Test

Pre Test

0 10 20 30 40
Mean Scores

Figure 1.Comparison of mean scores of pre-test and post-test scores of the Experimental group.
Graphical Interpretation
The interpretation that can be made from the Figure 1 is that, the mean score of the post test is
significantly higher than the mean score of the pre test of the experimental group selected for the
study. Hence the module that is selected for the study has proved to be effective in enhancing the
select Science Process Skills of the students belonging to the PVTG community and is studying in
Class 8 in Asram Schools of Kerala.

Conclusion and Finding of the study

Finding

There exists a significant difference between the pre and post-test scores of Science Process Skills of
Class 8 PVTG students studying in Asram Schools of Kerala

Conclusion

The study is aimed in addressing the Science Process Skills of the tribal students. The sample was
given a module strictly based on the experiential learning practices as put forward by David S Kolb.
The effectiveness of the module was evaluated in the study throught he experimental method. The
researcher followed the single group pre test post test design in order to check the same. The findings
were such that it satisfied the proposed hypothesis. The study thus found out that there exists a
significant difference between the mean scores of the Science Process Skill test conducted among the
Class 8 tribal students studying in Asram Schools of Kerala State. The Science Process Skills were
evaluated in the students and were found to be effective and the students developed an interest
towards Science learning through life oriented experiences and practical experiments.

Since Science Process Skills are very much important in the Science learning, it is very much
essential and important that apt and adequate training must be given to the children so as to develop
scientific creativity and interest in them at a younger age itself. This study clearly elaborates that the
Science Process Skills can be mastered through regular practice, experiences and practical
experiments that arouse the spirit if inquiry among the students. The Science learning thus becomes
an enjoyable experience for the learners. Hence the experiential learning module is effective enough
in giving training and experience to enhance the Science Process Skill in the students.
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