Appendix 1

School

Subject

Class / Semester
Academic Year

Time allocation

LESSON PLANE

: PON-PES Mawaridussalam
: PHYSICS

: X1/ Odd

: 2019/2020

: 3x 40 Menit

A. Core Competence

CC-1 andCC-2

CC-3

CC-4

: Live and practice the teachings of the religion they hold and
behave in a way, discipline, polite, caring, responsible,
responsive and pro-active in interacting effectively in
accordance with the development of children in the
environment, family, school, community and the natural
environment around, nation, state, Regional and international
areas.

:Understanding, applying and analyzing factual, conceptual,
procedural and metacognitive knowledge based on his curiosity
about science, technology, art, culture, and humanities with
human, nationality, state and civilization insights related to the
causes of phenomena and events, as well as applying
procedural knowledge in the field specific studies according to
their talents and interests to solve problems

:Cultivate, reason, and serve in the realm of concrete and
abstract domains related to the development of what they learn
in school independently, act effectively and creatively, and be
able to use methods that are in accordance with scientific

principles
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B. Basic Competence and Competency Achievement Indicators
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Basic Competence

Competency Achievement Indicators

1. Analyzing the elasticity of
materials in everyday life

Identify  the  relationship  between
increasing the length of a single spring
with the weight of a given load

Propose a hypothetical relationship
between the addition of a single spring
length and the weight of a given load
Identifying the problem of the relationship
between the increase in spring length
arranged in series with the weight of the
given load

Propose a hypothesis of the relationship
between the increase in spring length
arranged in series with the weight of the
given load

Identifying the problem of the relationship
between the increase in spring length
arranged in parallel with the weight of the
given load

Propose a hypothesis of the relationship
between the increase in spring length
arranged in parallel with the weight of the
given load

2. Conducting experiments on
the elasticity of a material
along with the presentation of
experimental results and their

use

Designing an experimental relationship
between increasing the length of a single
spring and the weight of a given load
Processing the experimental data the
relationship between the addition of a
single spring length with a given load
weight

. Communicate the relationship between

increasing the length of a single spring
with the weight of a given load

Make conclusions in the form of a graph
of spring length increase with the weight
of the load

Designing an experimental relationship
between the increase in spring length
arranged in series with the weight of the
given load

Managing  experimental data  the
relationship between the increase in spring
length arranged in series with the weight
of the given load
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7. Communicating the relationship between
increasing spring length arranged in series
with the weight of the given load

8. Make conclusions spring constant values
arranged in series

9. Designing an experimental relationship
between the increase in spring length
arranged in parallel with the weight of the
given load

10. Processing the experimental data between
the increase in spring length arranged in
parallel with the weight of the given load
arranged in parallel with the weight of the
given load

11. Communicating the relationship between
increasing spring length arranged in
parallel with the weight of the given load

12. Make conclusions spring constant values
arranged in parallel

C. Learning Objectives

1.

Competent students identify the problem of the relationship between
increasing the length of a single spring with the weight of a given load
Competent students put forward a hypothesis of the relationship between
the increment of a single spring length and the weight of a given load
Competent students design an experimental relationship between the
increment of a single spring length and the weight of a given load
Competent students process experimental data relationship between the
addition of a single spring length with a given load weight

Competent students communicate the relationship between increasing the
length of a single spring with the weight of a given load

Competent students make conclusions in the form of a graph of spring
length with weight loads

Students are competent to identify the problem of the relationship between

increasing the length of a single spring with the weight of a given load



D. Approaches, Models and Learning Methods

Experimentation Class

Approach

Model
Method

: Scientific

: Guided Inquiry
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: Discussion, Question and Answer, Experimentation /

Practicum

Control Class

Model
Methods

: Conventional Learning

: Lecture, Question and Answer, Assignment

E. Media/ Tools and Materials

Experimentation Class

Media

Tools and materials

: Laptops and infocus, power points, whiteboards

and markers

ruler, loads, micrometer screws

Control class

Media

: Whiteboard and Markers

Learning Steps

. Stative, iron wire springs, copper wire springs,

Steps for Experimental Class Learning Activities (3 x 40 Minutes)

No

Activity

Teacher

Student

AlokasiWaktu

Introduction

Say greetings, pray,
absent students and

convey learning
objectives
Facilitating media

related to changes in

Answering  greetings,
praying and listening to
the name called by the
teacher to be absent

and listening to the
learning objectives
conveyed by the
teacher

5 menit
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spring length

Directing students to
define and organize
learning tasks related
to the problem

Guiding students to
formulate initial
hypotheses (temporary
answers to questions
based on the problem
presented)

Observe

Identification of

problems

1. Increased length on
a single spring

2. Increased length in
springs arranged in
series

3. Increased length in
springs arranged in
parallel

Enchanting
Question

1. What causes a single
spring to increase in
length when under
load?

2. What causes the
springs arranged in
series to increase in
length when under
load?

3. What causes the
springs arranged in
parallel to increase
in Length  when
under load?

Formulate Hypothesis

The influence of the
length increase on the
spring due to the
weight of the load
given to the spring due
to the weight of the
load given to the tip of

the spring
Core Guide and facilitate | Carry out 30 menit
Activities students in conducting | experiments

experiments to get
explanations and
solutions to  these
problems

Data Collection To

Test Experiments

1. Identify the
increase in  the
length of a single
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Guide students in
making  conclusions
and presenting the
results of
investigations

spring when under
load

Identify the
increase in spring
length arranged in
series when given a
heavy load

Identify the
increase in spring
lengths arranged in
parallel when given

a heavy load
Associate
Processing Data
Collected
1. Meaning the

increase  in  the
length of the spring
to the weight of a
given load

. Formulate an

increase  in  the
length of the spring
to the weight of a
given load

. Graph the

relationship between
the addition of the
Spring Length and
the weight of the
given load

. Meaning identic

spring design that
has been arranged in
series and  the
number of spring
constants

. Formulating

identical spring
designs that have
been arranged in
series and  the
number of spring
constants

. Understanding  the
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design of identical

springs that have
been arranged in
series and  the
number of spring
constants

7. Formulating

identical spring
designs that have
been arranged in
series and  the
number of spring
constants

8. Make the number of
spring constants in
each spring
arrangement

Closing

Guide students to
reflect on or evaluate
them and the
processes they use

3. Make

Communicating
Investigation Results
1. Make conclusions
in the form of
graphs according to
observations
regarding
relationship
between the
increase of the egas
length and the
weight of the load
2. Make conclusions
about the number of
spring constants
arranged in series
conclusions
about the number of
spring constants
arranged in parallel

the

5 menit

Steps of Control Class Learning Activities (3 x 40 Minutes)

No

Activity

Teacher

Student

AlokasiWaktu

Introduction

» The teacher greets
» The teacher checks
the presence of

students

» Answering
greetings
» Students listen

5 menit
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Core The teacher gives | » Answering teacher 30 menit

Activities short questions to questions
students
The teacher » Listen to the
explains the nature teacher's
of material explanation
elasticity
The teacher
explores examples
of the application
of the material's
elasticity in daily
life
The teacher gives | » Ask about lessons
the opportunity for that are not
students to ask understood
questions
The teacher gives | » Work on
questions to assignments from
students the teacher
The teacher checks
student answers

Closing The teacher gives | > Students record 5 menit

home assignments homework
to students assignments
The teacher ends »  Students answer
the learning and greetings
says and says hello

G. Assessment

Assessment technique

Instrument form . Essay

Technique

: Knowledge Assessment

: Written test

: Skills Assessment : Practicum (LP-02)

Medan, 2019

Lesson Plans

RizgiAfnan
NIM 4153322020

: Written test (LP-01)




Appendix 2

SHEET ACTIVITIES OF STUDENTS (1)

Subjects : Physics

Material : Elasticity

Soup material : Hooke's Law

Time - 40 Menit

Group

Name
1. 4.
2. 51
3 6.

A. Learning Indicators

1.

Identify the relationship between increasing the length of a single spring
with the weight of a given load

Propose a hypothetical relationship between the addition of a single spring
length and the weight of a given load

Identifying the problem of the relationship between the increase in spring
length arranged in series with the weight of the given load

Propose a hypothesis of the relationship between the increase in spring
length arranged in series with the weight of the given load

Identifying the problem of the relationship between the increase in spring
length arranged in parallel with the weight of the given load

Propose a hypothesis of the relationship between the increase in spring

length arranged in parallel with the weight of the given load

B. Learning Objectives

1.

Competent students identify the problem of the relationship between

increasing the length of a single spring with the weight of a given load
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2. Competent students put forward a hypothesis of the relationship between the
increment of a single spring length and the weight of a given load
3. Competent students design an experimental relationship between the
increment of a single spring length and the weight of a given load
4. Competent students process experimental data relationship between the
addition of a single spring length with a given load weight
5. Competent students communicate the relationship between increasing the
length of a single spring with the weight of a given load
6. Competent students make conclusions in the form of a graph of spring
length with weight loads
C. Main Material
Hooke's Law
The relationship between the force that stretches a spring and its length
increase in the elastic region was first investigated by Robert Hooke (1235 -
1703). The results of his investigation were stated in a law that came to be known
as Hooke's law.
F=-k.x (2.1)
Information :
k = Spring Force Constant(N/m)
F = Force (N)

X = Increase in Spring Length (m)

Figure 2.1 Relationship of Spring Force to Increase in Spring Length
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Figure 2.1 when pulled, a spring holds a force the same magnitude as the pull
force, but the direction is opposite (action = - reaction). If the force is called the
spring force Fp then the spring force is proportional to the increase in the spring

length
Fo=-F (2.2)
F=-k.x (2.3)
Information :

Fp= spring force (N)
Equations (2.1) and (2.3) Hooke's law can be stated as follows "on an elasticity of
an object, the amount of length increase is proportional to the force acting on that
object".
Properties of Spring Elasticity

If an object is exerted a force, then Hooke's law only applies along the
elastic region to the point that indicates Hooke's legal boundary. If the object is
exerted force beyond the Hooke legal limit and reaches the elasticity limit then the
object's length will return to normal. If the applied force does not pass through the
elasticity force. But Hooke's law does not apply to the area between Hooke's legal
boundary and the elasticity limit, then the object will enter the plastic region and
when the force is removed, the length of the object will not return as before, the
object will change shape permanently. If the length of the object reaches the
broken point, then the object will break.

Based on Hooke's legal equation above, length accretion (Ax) an object
depends on the magnitude of the force exerted (F) and the constituent material and
the dimensions of the object (expressed in constants (k). Objects formed by
different materials will have different length increases even if given the same
force, such as bone and iron), but has a different length and cross-sectional area
then the object will experience an increase in length given even if given the same
force. If we compare rods made from the same material but have different lengths
and cross-sectional areas, when given the same force, the magnitude of the length

increase is proportional to the length of the initial object and is inversely
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proportional to the cross-sectional area. The longer the length of an object, the
greater the length increase, conversely the thicker the object, the smaller the
length increase.

Each spring has elastic or flexible properties. This property is inherited
from every spring. In engineering, the elastic nature of a spring is very important.
For example, if the shock breaker of a vehicle is not elastic, it will cause the
vehicle to be uncomfortable to ride. Because it is elastic, the forces caused by the
wheel when passing through a damaged road will be damped by a spring
contained in a shock breaker. A material such as a spring that is subject to a force
will increase in length from its original size if it is subjected to a certain force
such as in Figure 2.2

F (N)

A

» Ax(m)

Figure 2.2 graphs the relationship between force and accretion of spring length
P = linearity limit
Q = elasticity limit
Based on the graph the relationship between force and accretion length is known:
1. Point O to point P or to the linear limit of the spring shape of the graph is a
straight line so that in this area the spring stretches linearly
2. Point P to point Q linearity limit has been exceeded so that F is not
proportional to A x
3. Point O to Q the spring is still elastic and if the pulling force is removed,

the spring will return to its original length
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For the plastic region (not elastic) above the Q point. If it is pulled firmly, the
spring cannot return to its original length because it has reached the linearity limit

then the Hooke law will apply.

D. Puzzeling Even

Dita looks after her younger sister who is sleeping on a spring swing. While
swinging his younger brother, inadvertently seized attention to the movement of
the spring on the swing which when pulled down the spring increases in length
then returns to its original shape and so on until the swing stops. Dita wondered
why the springs could increase in length and return to their original shape. In your
opinion, based on the events above what concept can be used to answer Dita's

astonishment

E. ldentification of Problems

What is the problem with the information above?

F. Formulate Hypotheses
Make a hypothesis based on the problem that has been identified

G. Tools and Materials

No Tools and Materials Amount
1 | Selstatif 1 Piece
2 | Pegas 1 Piece
3 | Mistar 1 Piece
4 | Load50 gr 1 Piece
5 | Load100 gr 1 Piece
6 | Load 150 gr 1 Piece




H. Experiment Scheme

Experiment Procedure
1.
2.

'*—%.':l —
mi

my

e LA

(oo

pegas

jarum
penunjuk
penggantung

—— penggaris

Arrange tools and materials according to the picture above!

Measure the length of the spring that was hung before being loaded and

record the results in the table!

Hang the load with a mass of 50 grams, then measure the length of the

spring after being given a load and record the results in the table!

Perform steps 2 and 3 with variations of mass 100gram and 150 grams!

J. Observation Table
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No

Massa m
(kg)

Force F

(N)

Leng of spring | (m)

Earlylo

Lastl

Spring Length
Changex (m)

R

gl B W N
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K. Question
1. What is the relationship between the increase in spring length and the
force at work

2. Graph the relationship between the forces acting F with the increase in the
length of the spring x! explain the meaning of the graph!

L. Hypothesis analysis from observing results



Appendix 3

SHEET ACTIVITIES OF STUDENTS (2)

Subjects : Physics
Material . Elasticity
Soup material : Series and Parallel Spring Arrangements
Waktu : 40 Menit
Group
Name
1. 4.
2 5
3. 6.
A. Learning Indicators

Identify the relationship between increasing the length of a single spring

with the weight of a given load

. Propose a hypothetical relationship between the addition of a single spring

length and the weight of a given load
Identifying the problem of the relationship between the increase in spring

length arranged in series with the weight of the given load

. Propose a hypothesis of the relationship between the increase in spring

length arranged in series with the weight of the given load
Identifying the problem of the relationship between the increase in spring

length arranged in parallel with the weight of the given load

. Propose a hypothesis of the relationship between the increase in spring

length arranged in parallel with the weight of the given load

B. Learning Objectives

1. Students are competent to identify the problem of the relationship between

increasing the length of the series and parallel springs with the weight of the

given load
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2. Competent students put forward hypotheses of the relationship between
increment of series and parallel spring lengths with a given weight load
3. Competent students design an experiment of the relationship between
increment of series and parallel spring lengths and the weight of a given load
4. Competent students process experimental data on the relationship between
increment of series and parallel spring lengths and the weight of a given load
5. Competent students communicate the relationship between increment of
series and parallel spring lengths and the weight of a given load
C. Main Material
Series Spring Arrangement
Matters relating to the spring replacement for the series arrangement are as

follows:

k; k. ke

Figure 2.3 Spring Arrangements in Parallel and Series

1. The amount of pulling force of the replacement spring is equal to the
amount of pulling force of each spring. For example, the tensile force
experienced by each spring is F1 and F., then the pull force on the
replacement spring is F.
Fi=F,=Fn=F 1)
Because the force experienced by a spring is the gravity (the weight of the
beam), thenF can also be sought with F = k. Ax->W =k. Ax-m.g
Information:
F =Replacement Spring Pull Force (N)
F1= Spring Pulled Force 1 (N)



72

F2=Spring Pulled Force 2 (N)
Fn=Spring Pulled Force to n (N)
k = Series Spring Constant (N/ m)
Ax= Increase in Length (m)
m = Mass of Things (kg)
g = Earth's gravity (m/ s)
2. The increase in the length of the spring replacement series A xis equal to
the total increase in the length of each spring.
Ax= Ax;+Ax,+..+Ax, (2)
Information:
Ax =Increased Length in Series Replacement Springs (m)
A x,= Added Length in Spring 1 (m)
A x,=Added Length in Spring 2 (m)
A x,,=Added Length in Spring n (m)
Using Hooke's law and the two principles of the series arrangement, it can
determine the relationship between the fixed spring constants ks series with each

spring constant. (ki, k2, andk).
F=kAx> Ax=C SF1=ki Ax, 3)
F=kiAx; » Ax, :ﬁ —F-ko Ax, (4)
Then enter the value Ax, A x,, and A x,above into the equation (2), obtained:

Ax=Ax;+Ax,+...+Ax,

F i FE A prr

3% Wi i

1 _LAL Ry, LN

o Tt T (5)

It can be stated that the inverse of the spring constant instead of the series

equals the total of the inverse of each spring constant



73

d_yn 1

ks =1k

1 _ 1 1 1

ks_k1+k2+ +kn (6)

For n identical springs with each spring having a constant k, the constant spring
substitute ks can be calculated by the formula.

1
ks:_
n

Information:

k = Spring Replacement Constant Series (N/m)
ks = number of springs

n = style constant (N)

ki = kikzks..kn
kq+ky+kz+-+kn

When compared with the spring arrangement and the resistor arrangement, it
appears that the formulas for series springs are similar to the formulas for parallel
resistors.

Prallel Spring Arrangement
Matters relating to the spring replacement for the series arrangement are as

follows:

Figure 2.4 Parallel Spring Arrangement
1. Tensile force on replacement springs F equal to the total tensile force in
each spring (F1, F2, andF).
F=Fi+F+..+F, (1)
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Because the force experienced by a spring is the gravity (the weight of the
beam), then F can also be sought with
F=k. Ax->W=k Ax->m.g=k Ax (2)
2. Increasing the length of each spring is equal and increasing the length is
equal to increasing the length of the replacement spring.
Ax,=Ax,=Ax, =Ax (3)
Using Hooke's law and the two parallel principles of the spring
arrangement of equations (1) and (3), show that the parallel replacement spring
constants are equal to the total of the constants of each spring arranged in parallel.
Mathematically stated as:
ko= 21 ky =k +ky + ks +-+k, 4)
Identical springs arranged in parallel for n pieces, each spring has a force constant
k, the constant spring force constant kycan be calculated by the formula:
Kp = nk
Information:
ko, = Spring substitute force constant parallel (N/m)
n = Number of springs
k = Style setting (N)

D. Puzzling Even

In the morning when Ani was playing dolls outside the house, she called Ani
and told her to keep her younger sister Ayu in the swing, as she was cooking for
breakfast. Ani was swinging Ayu's swing using a leash, suddenly the swing was
broken and Ayu's fat body fell and cried, hearing Ayu's cries of tears, the mother
hurried to meet ani and her sister. Seeing the incident, Mother asked in her heart

why it happened. Help my mother overcome her confusion.

E. ldentification of Problems

What is the problem with the information above?



F. Formulate Hypotheses

Make a hypothesis based on the problem that has been identified
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G. Tools and Materials

No Tools and Materials Amount
1 | Selstatif 1 Piece
2 | Pegas 1 Piece
3 | Mistar 1 Piece
4 | Load 50 gr 1 Piece
5 | Load 100 gr 1 Piece
6 | Load 150 gr 1 Piece

H. Experiment Scheme

L1

Figure 2.5 Trial Schematic Arrangement Schematic (a) Series and (b) Parallel

I. Experiment Procedure

€L
2.

Arrange tools and materials according to the picture above!

Measure the length of the spring that was hung before being loaded and

record the results in the table!

Hang the load with a mass of 50 grams, then measure the length of the

spring after being given a load and record the results in the table!

Perform steps 2 and 3 with variations of mass 100gram and 150 grams!
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K. Question
Seamless Order
1. How does the style of a sprocket work in series? Explain!

Parallel Peg Order
1. How does the style of the sprocket work in parallel? Explain !!



Appendix 4
TEST QUESTIONS OF SCIENCE PROCESSING SCIENCE
Class : X1

Subject : Physics
Material . Elasticity
Material soup : Hooke's Law
Time : 40 Menit

1. Silvi and Dilla are playing rubber band. The silvi drew a rubber band with a
force of 5 N, the rubber stretched to a distance of x cm. Rubber drawn by
Selvi and other similar dillas. Analyze and conclude about the elasticity of
objects drawn by silvi and dilla.

2. The figure below is a graph of the relationship between stress (o) and strain
(e) of a wire. Determine the amount of Young (E) modulus of the wire and
explain the meaning of point A"... ?!

Voltage

16 24 32 40 " Strain

3. Based on experiments on the arrangement of the springs. Three springs with a
constant of 1000 N / m are arranged as shown

77
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The arrangement of springs is given a weight so that it increases in length by 6
cm. How big is the tensile force experienced by each spring, make a
conclusion!

4. Class XI students IPA 1 will perform a combined sprint arrangement test to
calculate the spring constant when given different masses. The tools and
materials available are as follows:(Make the trial procedure)

a. Satif 1 set

b. Pegas identic 3 piece
c. Neraca

d. Load (100 gr) 4 piece

5. Draw a graph that shows the effect of the force (F) on the increase in Length
(Ax) on an elastic object and make an analysis.

6. A spring that has a spring constant of 40 N / m is pressed so that the spring
which is 5 cm long becomes 2 cm. how big is the spring reaction force on the
object?

7. A homogeneous piece of wire is 140 cm in length and has an area of 2 mm2
when drawn in a force of 100 N, increasing the length by 1 mm. calculate the
Elastic Modulus E of the wire material!

8. Two identical springs are arranged in series and the other two are arranged in
parallel as shown in the figure

(@) (b)

Observe the two pictures above and give the results of your observations ...?!.



Appendix 5

GATEWAY OF SCIENCE PROCESS SKILLS

Lesson : Physics

Class - X

Topic : Elasticity and Law Hooke

No | Aspects SPS | Indicator SPS Quations Answer Score

1 | Predictions Predict Silvi and Dilla are playing rubber bands. Silvi pulled a | When Silvi and Dilla are | 3
changes in | rubber band with a style of 5 N, it turns out that the | pulling the rubber with a

elastic objects
given different
forces

rubber stretched as far as x cm, while dila pulled a
rubber band with a style of 10N, it turned out that the
rubber broke. The rubber that is drawn by Selvi and
Dilla is of the same size and size. Make an analysis
and conclusion about the elasticity of objects drawn by
Silvi and Dilla.

different style, the two
rubber will change shape.
Where the first rubber drawn
by Silvi will increase in
length and then return to its
original shape, because with
the applied force, when
pulled the rubber does not
exceed its elasticity limit so
that the rubber will return to
its original shape. While the
rubber drawn by Dilla will
break because the style
exceeds the elasticity limit.
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Conclude Infer the | The figure below is a graph of the relationship between | Dik :
relationship of | stress (o) and strain (¢) of a wire. Determine the | ¢ = 16 X 10’N/m?
stress and | amount of Young (E) modulus of the wire and explain | e = 8 x 10
strain in | the meaning of point A"... ?!
finding Dit :
modulus of E (Pa)=...?
elasticity Voltage Conclusions = ...?
A
Answer :
o =16 x 10'N/m?
e=8x10%
g
. ; 7 2
16 24 32 40 Strain _ 16x10°N/m
8x10~*
E=2x10"1N/m?
E=2x10"Pa
The value of 'A' is the limit
of the flexibility of the wire
if it is pulled from point 0 to
A ‘that is what is called the
deformation of the wire or
called elastic. And the elastic
limit of the wire and if it
exceeds the elastic limit then
the wire will break.
Conclude Summing up | Based on experiments regarding the series spring | Dik :

the length of

arrangement. Three springs with 1000 N / m constant

ky, = ky = ks=1000 N/m
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the spring
arranged in
series  drawn
by a force

are arranged as shown

The arrangement of springs is given a weight so that it
increases in length by 6 cm. How big is the tensile
force experienced by each spring, make a conclusion!

Ax=60cm=0,06 m

Dit :
Axi, Axo, and Axz=...?

Answer :
a. First calculate the
combined constants of
the three springs Kiot
L _1,1.1
Ktot . ki ky ks

ktot

1

~ 1000 N/m
1

1000 N/m
L1
1000 N/m

1 3

kior 1000 N/m

Keor = 333,3 N/m

+

b. Calculate style F
F=kie AX

= 1000N/m 5 o6 m =20
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c. Calculate Axi, Axp, and

AX3

F 20N
AXl - — = =

kq 1000 N/m
0,02m

F 20N
sz - — = =

ko 1000 N/m
0,02m

F 20N
AX3 - — = =

ks 1000 N/m

0,02m

Conclusion: Thus, the tensile
force experienced by each
spring arranged in series is
as large and this tensile force
is the same as the tensile
force experienced by the
substitute springs.

Experiment | Designing  a | Class XI students of Natural Sciences 1 will conduct a | Dit :
combined combined spring arrangement experiment lab to | Procedure percobaan yang
spring calculate the spring constant if given a different mass. | benarMake the trial
arrangement The tools and materials available are as follows: (Make | procedure
experiment the trial procedure) =...7
(series - | e. Satif 1 set
parallel) f. Pegas identic 3 buah Answer :
g. Neraca The correct trial sequence is:

82




h. Beban (100 gr) 4 buah

1. Arranging the tools and

materials provided.

. Weigh the load period.

3. Arranging tools using a
load of 100 gr.

4. Measuring the increase in
the length of the spring
with an initial load of 100
ar.

5. Noting the observations
that have been provided.

N

Clarifying Identifies the | Draw a graph showing the effect of the force (F) on the | Answer :
style length increase (Ax) on the elastic body and make the
relationship analysis. F (N)
with the * k (N/m)
incremental
length of the
graph
Ax{m)y—»
Reason:
According to Hooke's law,
the length increase of an
elastic object is proportional
to the force applied to the
spring.
Clarifying Classifying A spring that has a spring constant of 40 N / m is | Dik :
problems with | pressed so that the spring which is 5 cm long becomes | k = 40 N/m
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examples  of

using the
concept of
Hooke's Law

in  everyday
life.

2 cm. how big is the spring reaction force on the
object?

X1=0,05 m

X2=0,02 m

Ax = 0,02 m - 0,05 = -
0,03m

Dit :
Fx=...?

Answer :
Fx=-k. AXx
= (- 40 N/m) . (- 0,03 m)
=-12N
So, the force exerted so that
the spring stretch is the same
magnitude as the force of the
spring remaining opposite.
The amount of force that
must be exerted - 1,2 N

Applying the
Concept

Use concepts
to explain
what is
happening

A homogeneous piece of wire is 140 cm long and has
an area of 2 mm2 when drawn with a force of 100 N,
increasing the length by 1 mm. calculate the Elastic
Modulus E of the wire material!

Dik :

Lo =140cm

A =2mm?- 2.10° n?
F=100 N
Al=1mm=1.10%m

Dit:E ...?

Answer :
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a) First calculate the voltage

Volt L
0 age—A
100N
2.107%m?
=50.10°N/m?

b) Calculate the strain
Strain = Al 107°m
rain = I = Tam
c) Calculate elastic modulus
o 50.10°N/m?

e 1073m
1,4m
=7.101°N /m?
Observe Observe Two identical springs are arranged in series and the | Hipotesis = ...?
increasing other two are arranged in parallel as shown in the | Answer :

spring length

(b) (b)

Observe the two pictures above and give the results of

A. Spring arrangement
For series arrangement

For parallel arrangement
kp :k1+ k2+"'+kn

B. On two or more springs
made from the same,
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your observations ...?!

then

1. When arranged in

series, the length is
greater than in parallel

. When arranged in

series, the successor
constants are smaller
than when arranged in
parallel
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Appendix 7

a. Experiment class

Pretest Problem Solving Skills

No. quation
NO Name of 1 2 3 4 5 6 7 8 Score Value (x)
Student 3 3 3 3 3 3 3 3 24 100
1 K.F 2 0 0 0 0 0 0 0 2 8,33333333
2 PA 2 0 0 3 0 0 0 0 5 20,8333333
3 M.F 0 0 0 1 0 1 0 0 1 4,16666667
4 M.A.U 1 0 0 1 0 0 0 0 2 8,33333333
5 N.A 1 0 0 0 0 0 0 0 1 4,16666667
6 M.A 1 0 0 0 0 0 0 0 1 4,16666667
7 DA 3 0 0 2 0 0 0 0 5 20,8333333
8 7S 0 0 0 2 0 0 0 0 2 8,33333333
9 ARM 1 0 0 1 0 0 0 0 2 8,33333333
10 DR 3 0 0 2 0 0 0 0 5 20,8333333
11 D.S.D 2 2 0 3 0 0 0 0 7 20,1666667
12 M.S.H 1 0 0 3 0 0 0 0 4 16,6666667
13 AHS 1 0 0 2 0 0 0 0 3 125
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14 A.S 1 0 0 3 0 0 0 0 4 16,6666667

15 M.H.B.H 1 0 0 0 0 0 0 0 1 4,16666667
16 AM.P 2 1 0 0 0 0 0 0 3 12,5
17 J.S 3 0 0 0 0 0 0 0 3 12,5
18 R.N.F 2 0 0 1 0 0 0 0 3 12,5

19 A.D.AH 3 2 0 0 0 0 0 0 5 20,8333333
20 M.F 1 0 0 2 0 0 0 0 3 12,5

21 R.K.Q.N 3 0 0 2 0 0 0 0 5 20,8333333

22 R.R.S 1 0 0 3 0 0 0 0 4 16,6666667

23 M.A 1 0 0 0 0 0 0 1 2 8,33333333

24 M.J I 1 0 3 0 0 0 0 5 20,8333333
Sum 325

Average 13,5416667

Deviation 6,8685466

Varians 47,1769324
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b. Control class

No. quation
NO Name of 1 2 3 4 5 6 7 8 Score Value (x)
Student 3 3 3 3 3 3 3 24 100
1 S.A 2 0 0 1 0 0 0 0 3 12,5
2 T.C 1 1 0 2 0 0 0 1 5 20,8333333
3 AM 1 0 0 3 0 0 0 0 4 16,6666667
4 F.A.L 2 0 0 2 0 0 0 0 4 16,6666667
5 D.A.l 1 0 0 0 0 0 0 1 2 8,33333333
6 A.P 1 0 0 0 0 0 0 0 1 4,16666667
7 A.l.LH 1 0 0 0 0 0 0 1 2 8,33333333
8 I.A.B.B.R 1 0 0 0 0 0 0 0 1 4,16666667
9 M.I.T 2 0 0 . 0 0 0 0 3 12,5
10 F.F 3 0 0 1 0 0 0 0 4 16,6666667
11 A.AP.S 2 0 0 2 0 0 0 1 5 20,8333333
12 R.N.D 2 0 0 1 0 0 0 0 3 12,5
13 F.M 2 0 0 P 0 0 0 1 5 20,8333333
14 C.F.R 1 1 0 2 0 0 0 0 4 16,6666667
15 A.S 2 0 0 2 0 0 0 1 5 20,8333333
16 M.L 2 0 0 2 0 0 0 0 4 16,6666667
17 M.A 1 0 0 2 0 0 0 0 3 12,5
18 AP 2 0 0 1 0 0 0 0 3 12,5
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Sum 254,166667
Average 14,1203704
Deviation 5,37386728
Varians 28,8784495

97



Appendix 8
Posttest Creative Thinking Skills

a. Experiment Class

No. quation
NO Name of 1 2 3 4 3 6 7 8 Score Value (x)
Student 3 3 3 3 3 3 3 3 24 100
1 M.AR 3 1 1 3 0 0 2 2 12 50
2 MRAL | 2 2 0 2 0 0 1 0 7 29,1666667
3 PA 3 0 1 3 0 0 0 2 9 375
4 ARM 2 2 0 3 0 0 1 0 8 33,3333333
5 RKON 3 0 2 2 0 0 0 2 9 375
6 M.T.S 3 0 0 2 0 0 1 1 7 29,1666667
7 M.F.F 2 0 2 3 0 0 0 2 9 375
8 AH.S 3 2 0 1 0 0 0 1 7 29,1666667
9 M.S.P 2 0 0 2 0 0 0 0 4 16,6666667
10 7S 1 2 2 2 0 0 0 2 9 37,5
11 M.F 3 0 1 2 0 0 1 1 8 33,3333333
12 AM.P 2 0 0 3 0 1 0 2 8 33,3333333
13 | ADAH 2 0 2 0 0 0 0 0 4 16,6666667
14 MAA 3 1 2 3 1 1 0 1 12 50
15 AS 3 0 0 3 2 1 0 2 11 45,8333333
16 D.S.D 2 0 1 3 0 0 0 1 7 29,1666667
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17 M.S.H 3 0 1 3 2 0 2 1 12 50
18 R.R.S 2 1 1 2 1 0 1 2 10 41,6666667

19 D.UAZ 3 0 2 3 1 0 1 2 12 50
20 M.J 2 0 1 3 1 0 0 0 7 29,1666667

21 M.H.B.H 3 1 1 3 0 1 1 2 12 50
22 M.D.A 3 0 ) 3 0 0 0 0 8 33,3333333
23 M.A 2 0 2 2 1 0 1 0 8 33,3333333
24 K.F 3 1 1 3 0 0 il 2 11 45,8333333
Sum 879,166667
Average 36,6319444
Deviation 9,82786377
Varians 96,5869062

. Control Class
No. quation
NO Name of 1 2 3 4 5 8 7 8 Score Value (x)

Student 3 3 3 3 3 3 3 3 24 100
1 M.F.F 2 I il 3 0 0 0 0 7 29,1666667
2 F.AL 2 1 0 2 0 0 0 0 5 20,8333333
3 M.A 2 0 0 0 0 0 0 0 2 8,33333333
4 AS.Z 2 1 0 2 0 0 0 0 5 20,8333333
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5 F.M 0 0 2 1 0 0 0 0 3 12,5
6 2 0 1 0 0 0 0 1 4 16,6666667
7 C.FR 2 0 2 2 0 0 0 0 6 25
8 T.C 2 0 2 2 0 0 0 1 7 29,1666667
9 A AM 1 0 2 0 0 0 0 0 3 12,5
10 S.AD 2 0 i i 0 0 0 2 6 25
11 M.R.M 2 0 0 0 0 0 0 0 2 8,33333333
12 M.A 1 0 3 0 0 0 | 2 7 29,1666667
13 R.N.D 1 0 1 1 0 0 3 1 7 29,1666667
14 A.lLH 1 2 1 0 0 0 0 4 16,6666667
15 M.R.A.S 2 0 0 0 0 0 0 0 2 8,33333333
16 A.P 2 0 1 0 0 0 0 0 3 12,5
17 S.AR 2 0 0 3 0 0 0 1 6 25
18 M.L 2 0 1 2 0 0 0 0 5 20,8333333
Sum 350
Average 19,4444444
Deviation 7,69623454
Varians 59,2320261
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Appendix 9

Calculation of Average, Varian and Standard Deviation

1. Classroom Learning Outcomes Data Experiment
a) Value Pretest
e Range
Biggest Data — Smallest Data = 29.16— 4.16 = 25
e Many classes
Many Class =1 + (3.3) log n
=1+ (3,3)log 24
=1+4.62
=562=6

e Interval Class Length

Range _p16=4

_Many Class
> Xi1=325 Y Xi? = 105625 n=24

e Average

X =24 = 325_ 1354
n 24

e Standard Deviation

S= nyXiz—(¥Xi)?
o n(n-1)

S :J24(1056252)—(325)2

24(24-1)

S =V/48507114.0126= 6.86
e Variance
S2=47.17
b) Value Postes
e Range
Biggest Data — Smallest Data = 50-16.66 = 33.34
e Many classes
Many Class =1 + (3.3) log n
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=1+ (3,3)log 24
=1+4.62

=5.62=50r6

IntervalClass Length

Range _555=50r6

™ any Class

> X1=879.1667 YXi =772934.0863 n=24

e Average

S Xi 879.1667
x=2X_

=36.63

n 24

e Standard Deviation

S = ny.Xi2—(¥Xi)?2
R n(n-1)

g= 24(772934.08632)—(879.1667)2
24(24-1)

S =v96.4324=9.82
e Variance
S%=96.58
2. Classroom Learning Outcomes Data Control
a) Value Pretest
e Range
Biggest Data— Smallest Data = 20.83-4.16 = 16.67
e Many Classes
Many Class =1 + (3.3) log n
= 1+/(3.3) log18
=1+4.14
=5.14=5
e Interval Class Length

=9 -333=3

B Many Class

> X1=254.1666 Y Xi? =64600.6605 n=18



Average

S Xi 254.1666
g = IXi _ 2541666
n

=14.12

Standard Deviation

S = nyXiz—(¥Xi)?
B n(n-1)

S _\[18(64600.66052)—(254.1666)2

18(18-1)
S =V28.83=5.37
Variance
S2.= 28187

b) Value Postes

Range

Biggest Data —Smallest Data = 29.16 —8.33 = 20.83

Many Classes
Many Class =1 + (3.3) log n
=1+ (3.3) log 18

=1+4.14
=5.14=5
e Interval Length Grade
=_Range __416=4
Many Class
> Xi=350 Y Xi? =122500
e Average
X =28 350 _ 1944
n 18

standard Deviation

S = nyXiz—(¥Xi)?2
B n(n-1)

g = 18(1225002)—(350)2
B 18(18-1)

S=v59.1361 =7.69

n=18
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e Variance
S? =59.23
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Appendix 10

Calculation of normality Test Data

1. Normality Test of Data
Testing normality of data of each variable has done research using
Liliefors technique to check distributing of the data as normal distribution.
a) Pre-test of Student in Experiment Class
Calculation procedure:
1) The list until the data from the smallest to the biggest and
Determine the observation frequency (fi) and cumulative frequency
(k).
2) Changes the sign of the score Becomes raw number (Zi).
Using this formula:
X=X
S
Example of calculation:

Zi

known

X =13.54

S=6.86

For X1 =4.16, obtainable:

S 4161354
=T rese

3) To Determine F (Zi) value used under the standard normal curve.
Example, for F (-1.36) = 0.0859. The way to see it with a mark on
the first column to the -1.3 (table list of values under the standard
normal curve) while the top line mark with 0:01, so the coordinates
of the two Gives the number extents under the standard normal

curve as big as 0.0859.
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4) Determine S (Zi) by calculating proportion of fk based on the
number of fi entirely. For S (-1.36) = 0.0859 Obtained by
. fk 4 _
calculatlngﬁ == 0.16.
5) The last step determines the difference | F (Zi) -S (Z)) | by taking
the Reviews largest absolute value that called LO. Then for N =

240btained the value of Liwpie = 0.147, on a= 0:05 (list of critical
value for Liliefors).

Briefly Obtained the following result:

No.| Xi |Fi|FKUM Zi F(Zi) S(Zi) [F(Zi)-S(Zi)]
1 |416|4| 4 |-1,3658882 | 0,08598703 | 0,166666667 | 0,080679636
2 1833 |2| 6 |-0,7587728 | 0,223994225 0,25 0,026005775
3 |125|5| 11 |-0,1516575 | 0,439728536 | 0,458333333 | 0,018604797
4 | 166 | 3| 14 |0,20627567 | 0581712209 | 0,583333333 | 0,001621124
5 | 20,8 | 6| 20 |1,05674952 | 0,854687041 | 0,833333333 | 0,021353708
6 |29,16| 4 | 24 |2,27389203 | 0,98851376 1 0,01148624
X = 1354 S =6.86 L tabel = 0.147666

Based on the table above was Obtained Lcount = 0.0806, and based on
Liliefors-test by significant standard = 0:05, n = 24, Obtained the Lt = 0.147.
Therefore Obtained Lcount<Ltable (0.0806<0149). By this result was concluded that

the data were in the normal distribution.

b) Pre-test of Student in Control Class

No.| X |F|FKUM Zi F(Zi) S(zi) | [F(Zi)-S(zi)]
1 |416 | 2| 2 |1,85348276 | 0,0319066 | 0,08333333 | 0,051426736
2 833 |2| 4 |1,07750528 | 0,1406273 | 0,16666667 | 0,02603937
3 | 125 | 5 -0,3015278 | 0,38150603 | 0,375 | 0,006506028
4 |16,66| 5| 14 |0,47258883 | 0,68174672 | 0,58333333 | 0,098413389
5 [20,83|4| 18 |1,24856631 |0,89408813| 0,75 | 0,144088129
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X =14.12

S=537 L tabel = 0.147666

Based on

the table above was Obtained Lcunt = 0.1440, and based on

Liliefors-test by significant standard = 0:05, n = 18, Obtained the Ltable = 0.147.
Therefore Obtained Lcount<Ltable (0.1440<0.147). By this result was concluded that

the data were in the normal distribution.

c) Post-test of Students in Experiment Class

Calculation procedure:

1) The list until the data from the smallest to the biggest and

Determine the observation frequency (fi) and cumulative frequency

().

2) Changes the sign of the score Becomes raw number (Zi).

Zi

Using this formula:

XX
il
Example of calculation:

known

X =36.63

$=9.82

For Xi = 16.66, obtainable:

i = 16.66—36.63 —& .03

9.82

3) To Determine F (Zi) value used under the standard normal curve.

Example, for F (-2.03) = 0.021. The way to see it with a mark on
the first column to the -2.03 (table list of values under the standard
normal curve) while the top line with 0:04 mark, so the coordinates
of the two Gives the number extents under the standard normal

curve as big as 0.021.
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4) Determine S (Zi) by calculating proportion of fk based on the
number of fi entirely. For S (-2.03) = 0.0833 Obtained by

. fk
calculating=—
ngi

=2 =0.0833.
24

5) The last step determines the difference | F (Zi) -S (Z)) | by taking

the Reviews largest absolute value that called LO. Then for N = 24
Obtained the value of Ltabel = 0.147, on a= 0:05 (list of critical

value for Liliefors).

Briefly Obtained the following result:

No.| X |F|FKUM Zi F(Zi) S(Zi) [F(Zi)-S(Zi)]
1 |1666|2| 2 |-2,032175549 | 0,021067944 | 0,083333333 |  0,06226539
2 |2916|5| 7 |-0,760281646 | 0,223543125 | 0,291666667 | 0,068123542
3 13333/5| 12 | -0,33597784 | 0,368443788 05 0,131556212
4 | 375 |4| 16 | 0,088325965 | 0,535191199 | 0,666666667 | 0,131475468
5 |4166|1| 17 | 0511612256 | 0,695538797 | 0,708333333 | 0,012794536
6 14583 2| 19 | 0,935916062 | 0,825341797 | 0,791666667 | 0,03367513
7 | 50 | 5| 24 | 1,360219868 | 0,913119821 1 0,086880179
X =36.63 S=9.82 L tabel = 0.147666

Based on the table above was Obtained Lcount = 0.1315, and based on
Liliefors-test by significant standard = 0:05, n = 24, Obtained the Ltable = 0.147.
Therefore Obtained Lcount<Ltable (0.1315<0.147). By this result was concluded

that the data were in the normal distribution.

d) Post-test of Students in Class Control

[F(Zi)-
No.| X | F|FKUM Zi F(2Zi) S(zi) S(zi)]
1 |833|3| 3 |-1,44414056 | 0,074349721| 0,125 | 0,050650279
2 | 125 ]3| 7 |-0,90231715 | 0,183444208 | 0,291666667 | 0,108222459
3 [1666] 2| 9 |-0,36179309 | 0,35875333 0,375 0,01624667
4 12083| 3| 12 |0,180030318 | 0,571435617 05 0,071435617
5 | 25 | 3| 15 |0,721853723|0,764807792| 0,625 | 0,139807792
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6 | 29,16 3

18

1,26237779

0,896593561

0,75 0,146593561

X =19.44

S=7.69

L tabel = 0.147666

Based on the table above was Obtained Lcount = 0.1465, and based on
Liliefors-test by significant standard = 0:05, n = 24, Obtained the Lnie= 0.147.
Therefore Obtained Lcount<Ltable (0.1465<0.147). By this result was concluded that

the data were in the normal distribution.
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Appendix 11

Homogeneity Test Calculation Of Data

Homogeneity test of the data done using F test on the pre-test the data of
both samples with this formula

F 312
S,2
1. Pre-Test of Both classes
From tabulation get
S,z (Biggest variance) = 47.17

S,z(Lowest variance) = 28.57

Thus:

F=—22=/22 =165
Szz

28.57

In the level of @ = 0.10 and dKnumerator =24-1=23 and dKdenumerator=
18-1 =17, seen Fo .05 (35.35) in the list of table F distribution, we get Fo.os5 (30.36) = 1.78
and Fo.os5 (40.30)= 1.72.

Thus:

36—30
40-30

Ftable: 178

(T 251573

Ftable = 1.78 - 0.036
Ftable =1.74

Testing criterion:

o If Feount<Franiethus variant of pre-test both group is homogeneous
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o If Fcoun>Funethus variant of pre-test both the group is not
homogeneous

Then compare both values, we get Feount<Ftanie (1.65 <1.74). This situation

means that a variant of the pre-test both samples is from the homogenous

population.
2.Post-test of both classes
From tabulation get:

S.? (Biggest variance) = 96.56

S2? (Lowest variance) = 59.23

Thus:

12 0.0 0pm s
S,z 5923

In the level ofa = 0.10 and dKnumerator = 24-1 = 23 and dKdenumerator
= 18-1 = 17, seen Foos (35.35) in the list of table F distribution, we get Fo.0530.36) =
1.78 and Fo.05 (20.30) = 1.72

Tus:

Fape= 1.782222(1.72 — 1.78)

40-30

Ftable = 1.78 - 0.036
Ftable = L
Testing criterion:

o If Feount<Franiethus variant of pre-test both group is homogeneous
o If Fcount>Funethus variant of pre-test both the group is not

homogeneous
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Then compare both values, we get Feount<Franle (1.63 <1.74). This situation
means that a variant of the pre-test both samples is from the homogenous

population.
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Appendix 12

Hypothesis Test

To determine whether there is the implementation of Guided Inquiry
learning model on improving student learning outcomes,mean the data pretest and
posttest do test two similarity on average (t test) .In the pretest to see the similarity
of the initial capabilities of the student t test the two sides and the post-test to see
differences in learning outcomes of students using cooperative learning model
Guided Inquiry Learning through brainstorming method with conventional study
of the hypothesis test two parties. Testing the hypothesis with t test with the

formula;
X1-X,
S, 1
n, n,

where S is a joint variance calculated by the formula:

t=

. (n - 1)512 + (n == 1)522

J Nyt =2
The data were obtained:
A. On the Pretest
Class Experiment: X = 13.54 S 2T 17 n=24
Class Controls: X =14.12  §,%>=28.87 n=18

With:
(n - 1)512 + (n - 1)522

SZ
ng +n; — 2

_ (24 —-1)47.17 + (18 — 1)28.87

2
S 24+18 -2

_1084.91 + 490.79
N 40

SZ
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S$%2 =39.39
S =6.27
Then
X1-X,
t count= ——%=
S Jartns
tcount_ 13.54—-14.12
6.27 /%+1—18
t count= —>>2
1.88
t count= —0.3

From t distribution list fora = 0:05 or t (1.1/2a) = tog7s and df = 24 + 18 -2
= 40 is not present on twpe therefore teune had been calculated by linear

interpolation used.
Because df = 20 and dk = 120 on the table, then:
For df = 60 and a= 0:05 we get t(1- a) = 2.00
For df = 120 and a= 0:05 we get t(1- «) = 1.98

Thus:

70 — 60
t0.975)(70) = t(o.975)(120)m(t(oms)(lzo) = t(0.975)(60))

40-60

t(0'975)(70) :2.00 120-60 (1.98 - 2.00)

t(0'975)(70) :2.00 +0.16 (‘0.02)

t(0'975)(70) = 200 - 0.0032

t(0.975)(70) = 1,996
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Because -tranle<tcount <ttable (-1996 <-1.92 <1.996), it can be concluded that
Ho which means the ability of the students in the experimental class beginning at

the initial ability of students in the control class.

B. On the Postest

Class Experiment: X = 36.63 §1%=96.58 n=24
Class Controls : X =19.44 5,%2=59.23 n=18
With:
@ (n—1)S:2+ (n—1)S,?
2 ng +n,—2
G2 — (24-1)96.58 +(18—1)59.23
B 24 +18-2
= 2221.34 + 100691
_ 40
S%2 =280.7
S =8.9

Then:

-
tcount: SX ifzi
t o 36.63— 19.44
count— = —

8.9 /i+%
t 1/7%19
count— 2.67
tcount: 6.43

From t distribution list for & = 0:05 or tu-1/2 a) = t0.95 and df = 24+ 18-2
= 40 is not present on tune therefore tcounr had been calculated by linear

interpolation used.
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Because df = 20 and dk = 120 on the table, then:
For df = 60 and a= 0:05 we gett @-a) = 2.00

For df = 120 and a= 0:05 we get t -a) = 1.98

Thus:
40— 60
t0.95)(70) = L(0:95)(120) 150~ 60 (t09s)(120) = t(095)60))
_ 70-60
t(o_gs)(70) —200 120—60 (166 - 167)

t(o_gs)(70) = 200 + 016 ('001)
t(0.95)(70): 2:00 - 0.0016

t.95)(70) = 1,998
The hypothesis tested were:

Ho: The average student learning outcomes in the same experimental class
with student learning outcomes in the control class means there is no difference in
learning outcomes by applying the learning model of Group Investigation
Cooperative mode with brainstorming methods to increase student learning

outcomes.

Ha: An average student learning outcomes in experimental class is larger
than the control class student learning outcomes, means there is a significant
difference by applying the model of Guided Inquiry Learning to increase student

learning outcomes.

Based on these calculations showed that tcount> tranie (6.43 > 1998), then Ho
is rejected and Ha accepted. This suggests that the learning outcomes of students
in the experimental class that implement of Guided Inquiry Learning Model is
better than student learning outcomes in the control class by applying
conventional learning so that it can be concluded that the average student learning
outcomes higher menggunakan Guided Inquiry Learning Model by the method of
elasticity topic in class XI PONPES MAWARIDUSSALAM A.Y 2019/2020.



Critical Value for Liliefors Test

117

Ukuran Taraf Nyata (o) 4“
Sampel 0,01 0,05 0,10 0,15 0,20
n= 4 0,417 0,381 0,352 0,319 0,300
5 0,405 0,337 0,315 0,299 0,285
6 0,364 0,319 0,294 0,277 0,265
7 0,348 0,300 0,276 0,258 0,247
8 0,331 0,285 0,261 0,244 0,233
9 0311 0,271 0,249 0,233 0223 |
10 0,294 0,258 0,239 0,022 0,215
1 0,284 0,249 0,230 0,217 0,206
12 0,275 0,242 0,223 0,212 0,199
13 0,268 0,234 0,214 0,202 0,190
14 0,261 0,227 0,207 0,194 0,183
15 0,257 0,220 0,201 0,187 0,177
16 0,250 0,213 0,195 0,182 0,173
17 0,245 0,206 0,189 0,177 0,169
18 0,239 0,200 0,184 0,173 0,166
19 0,235 0,195 0,179 0,169 0,163
20 0,231 0,190 0,174 0,166 0,160
25 0,200 0,173 0,158 0,147 0,142
30 0,187 0,161 0,144 0,136 0,131
n > 30 1,031 0.886 0.805 0,768 0,736
ry o | Vn Jn Vo |

source:

Sudjana, (2005), Statistical Methods, Bandung: Tarsito
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22 04207 04168 04129 04090  CAGS2 0433 09T 0396 0T 08
4 042 04362  0ASI2  O44K)  O44d) 04404  0AME 0AN2S 04288 04246
“0 05000 0 4%0 04920 0 4ax30 0480 04801 LE ) asan 04nal LX)
00 0,.5000 0 3040 0,3080 o510 035160 LAIL ] 02w o™ 05 0,535
o LR, LES L) oM oS 0 0.5 0,565 057 0T 03754
o2 0.5 o5 ossn ass10 0. 9%4 0597 046008 0,8064 LYyl il LXAL )]
03 0617 08217 04255 06290 061 0538 06406  O6M3 0640  8S1Y
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1A 09192 0  0M22 09 099 09263 097 0 0% 0
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15 05452 05463  OSMI4 0SB4  0MIS 0905 09515 0955 0951 09ses
11 09554  09%64 09573  09SE2 09591 09999 09608 0916 025 098D
. 0964l 09649 09656 09664 09671 0967 096E6 001 099 09706
19 09713 0979 09736 092 09T 09344 0970  091% 09Nl 0967
20 09772 09T 09783 0978 09793 09798 0980 0904 69812 0981
20 091 0926 09830 096 098 09842 09846 09850 09854 09857
22 09861 09864  OS868 0971 09875  OSETE OS]l 095 0988  098%
25 o9 0.94% 0 985 0.9%0! 0.9%4 00,9906 0,.9%% omn 09N 0991
s 0 0w 0 oS LA ol 029 0 09952 LR At 09s
25 0.9 Q Pr0 o o 0.7 R Y 0 s 0. 09951 02
s o) 09938 0.99% o LR L) 0990 0,991 0,992 LR 0 e
Py 09935 0996 0997 098 099 090 09971 09972 099713 099N
i 09974 0997 0997 0 LRl 09978 0.9 LA 090 o
9 078 02 0.7 0.9 095984 0.9 09 0.9 0 0 9%
30 0.9 0.9 0.9987 099 0 9948 0.9 0.99% 0.9 0.99%0 0 w0
b N | 0.99% 099 09991 o 0 09992 0992 0992 0.9 0.9
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Sudjana, (2005), Statistical Methods, Bandung: Tarsito
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List of Percentile Value For t Distribution

v =df
(Numbers In Board List Declare tp)

Y3 L b le 95 9.9 lo.30 tors taro tos0 Y54
6366 3182 12,71 6,31 3,08 1,376 1,000 0,727 0325 0,158
992 6,96 430 29 1,89 1,061 0816 0617 0289 0142
584 454 3,18 235 1,64 0978 0,765 0584 0277 0,137
4,60 375 2,78 2,13 1,53 0,941 0,741 0569 0271 0,134

4,03 3,36 2,75 2,02 148 0920 0727 0559 0267 0,132
3N 3,4 245 1M 44 0%6 0718 0553 0265 0,131
3,50 3,00 2,36 1,90 142 08% 0711 0549 0263 0,130
3,36 2% 2,31 1,86 140 0889 0706 0546 0262 0,130
325 2,82 2,26 1,83 138 0883 0703 0543 0261 0,129

10 3,17 2,76 2,23 1,81 137 0879 070 0542 0260 0,129
1] 3n N 2,20 1,80 1,36 0876 0697 0540 0260 0,129
12| 306 2,68 2,18 1,78 136 0873 0695 0539 0259 0,128
13] 301 2,65 2,16 Lm 135 0870 06% 0538 0259 0123
141 298 2,62 2,14 1,76 134 0868 0692 0537 0258 0,128

13 'k 295 2,60 2,13 1,75 134 0866 0691 0536 0258 0,128
161 29 2,58 2,12 1,75 134 0865 069 0535 0258 0,128
17| 29 2,57 2,11 1,74 133 0863 0689 0534 0257 0,128
18| 2,88 2,55 2,10 1,73 1,33 0862 0688 0534 0257 0,127
9] 2,86 2,54 2,09 1,73 133 0861 0688 0533 0257 0,127

20| 284 2,53 2,09 1,72 132 0860 0687 0533 0257 0,127
21 2,83 2,52 2,08 1,72 132 0859 068 0532 0257 0127
2| 282 2,51 2,07 1.7 132 0858 068 0532 025 0,127
23| 281 2,50 2,07 LM 132 0858 0685 0332 025 0,127
24| 2% 249 2,06 1,71 132 0857 0685 0531 025 0,127

351 2719 248 2,06 LN 132 085 0684 0531 025 0,127
6| 2,78 248 2,06 L7 132 085 0684 0531 02% 0,127
2711 M 247 2,05 1,70 1,31 0855 0684 0531 02% 0,127
28| 2,76 247 2,05 1,70 131 0855 0683 0530 025 0,127
2,76 246 2,04 1,70 131 0854 0683 0530 025% 0127

29

0| 275 246 2,04 1,70 131 0854 0683 0530 02% 0,127
401 2,7 242 202 1,63 1,30 0851 0681 0529 0255 0,126
60

120

o

P-- BRI N R s B B

2,66 239 2,00 1,67 130 0848 0679 0527 0254 0,126
2,62 2,36 1,98 1,66 129 0845 0677 0526 0254 0126
2,58 2,33 1,96 1645 128 0842 0674 0524 0253 0,126

source:

Sudjana, (2005), Statistical Methods, Bandung: Tarsito
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DOCUMENTATION
N
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KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI
UNIVERSITAS NEGERI MEDAN

FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
I Willem Iskandar Psr V - Kotak Pos No. 1589 Medan 20221 Telp.(061) 6625970
Laman : www.{mipa.unimed.ac.id

4

~
i
%,
e
o

Nomor | bb! JUN33.4.1/LT/2019 Medan 22 Februari 2019
Lampiran b
Perihal : Izin Melaksanakan Observasi

Yth. Kepala Sekolah Pon-Pes Mawaridussalam Deli Serdang
di :
Tempat

Dengan hormat, kami memohon bantuan Saudara agar dapat memberikan izin melaksanakan
Observasi di Sekolah yang Saudara pimpin kepada mahasiswa tersebut di bawah ini :

Nama : Rizqi Afnan

NIM : 4153322020
Jurusan : Fisika

Prodi : Pendidikan Fisika

Dosen Pembimbing : Dr. Derlina, M.Si

Perlu kami informasikan bahwa hasil observasi ini akan digunakan untuk keperluan penyusunan
proposal penelitian mahasiswa yang bersangkutan.

Demikian kami sampaikan, atas perhatian dan kerjasama yang diberikan di ucapkan terima kasih.

NI. 19610626 198710 1 001



SR
Madrasah Aliyah

Pondok Pesantren Mawaridussalam

NSM : 131212070030 NPSN : 10264715 Email : mappmawaridussalam@yahoo.com
JI. Peringgan Desa Tumpatan Nibung Kec. Batang Kuis Kab. Deli Serdang Sumatera Utara 20372

SURAT KETERANGAN
Nomor :42/Ma-PP.MASA/I1/2019

Sesuai Surat Kementrian Riset, Teknologi dan Pendidikan Tinggi Universitas Negeri-Medan
Nomor : 1661/UN33.4.1/LT/2019 tentang Permohonan Izin Observasi, maka dengan ini saya
yang bertanda tangan bawah ini Kepala Madrasah Aliyah Pon-Pes Mawaridussalam Kab. Deli.

Serdang menerangkan bahwa :

Nama : Rizqi Afnan
NIM : 4153322020
Universitas : Universitas Negeri Medan
Jurusan/Prodi : Fisika / Pendidikan Fisika

Adalah benar telah selesai melaksanakan Observasi di Madrasah Aliyah Pondok Pesantren

Mawaridussalam.

Demikianlah Surat Keterangan ini diberikan untuk dapat dipergunakan sebagaimana mestinya.

Batang Kuis, 25 Februari 2019

PUSSALAM
g

<

A¥Angkat, S.Pd.J, MM

TUMPATAN NIBUNG
BATANG KUIS




KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI
UNIVERSITAS NEGERI MEDAN

o) FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
11, Willem Iskandar PsrV — Kotak Pos No.1589 Medan 20221 Telp.(061) 6625970
Laman : www.fmipa.unimed.ac.id

Nomor 1620 2/UN33.4.1/LT/2019 Medan, 24 September 2019
Lampiran : 1 (satu) berkas Proposal Penelitian
Perihal : Izin Melaksanakan Penelitian

Yth. Kepala PON-PES MAWARIDUSSALAM
di
Tempat

Bersama ini kami mohon dengan hormat bantuan Saudara agar dapat memberikan izin melaksanakan
Penelitian di instansi yang Saudara pimpin kepada mahasiswa kami tersebut di bawah ini :

Nama . Rizqi Afnan

NIM . 4153322020

Program Studi . S-1 Pendidikan Fisika Bilingual

Dosen Pembimbing : Dr. Derlina, M.Si

Judul Penelitian - THE EFFECT OF GUIDED INKUIRY LEARNING MODEL TOWARDS

STUDENTS SCIENCE PROCESS SKILLS ABOUT ELASTICITY TOPIC
IN CLASS XI MAWARIDUSSALAM

Perlu diketahui bahwa kegiatan ini dilaksanakan untuk memperoleh data yang akan digunakan dalam
penyusunan skripsi mahasiswa tersebut guna memenuhi salah satu syarat memperoleh gelar Sarjana
Pendidikan (S.Pd) di FMIPA Unimed.

Demikian kami sampaikan, atas perhatian dan kerja sama yang baik diucapkan terima kasih.

FEENIP,-19610626198710 1 001



SR
Madrasah Aliyah

Pondok Pesantren Mawaridussalam

NSM : 131212070030 NPSN : 10264715 Email : mappmawaridussalam@yahoo.com
JI. Peringgan Desa Tumpatan Nibung Kec. Batang Kuis Kab. Deli Serdang Sumatera Utara 20372

SURAT KETERANGAN
Nomor :098 /Ma-PP.MASA/X1/2019

Sesuai surat Universitas Negeri Medan, Nomor : 6202/UN33.4.1/LT/2019 tanggal 24 September
2019 tentang permohonan izin penelitian, maka dengan ini saya yang bertanda tangan bawah ini

Kepala Madrasah Aliyah PP Mawaridussalam Kab. Dcli Serdang menerangkan bahwa :

Nama : Rizqi Afnan

NIM / NFM 4153322020

Universitas : Universitas Negeri Medan

Jurusan : Pendidikan Fisika Bilingual

Judul Penilitian : THE EFFECT OF GUIDED INKUIRY LEARNING

MODEL TOWARDS STUDENTS SCIENCE PROCESS SKILLS ABOUT
ELASTICITY TOPIC IN CiLASS XI MAWARIDUSSALAM.

Telah kami setujui untuk melaksanakan penelitian di Madrasah Aliyah Pondok Pesantren

Mawaridussalam dalam rangka Penyusunan Skripsi.

Demikianlah Surat Keterangan ini diberikan untuk dapat dipergunakan sebagaimana mestinya.

Batang Kuis, 15 September 2019
ht,pald M.\dramh Aliyah
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