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The
Scientific
Method




The Scientific Method
involves a series of steps
that are used to investigate
a phenomena.




Steps of the Scientific Method

 Problem statement
e Aim

* Hypothesis

* Variables

e Apparatus and Material
* Procedure

* Results

* Conclusion

* Discussion




PROBLEM STATEMENT

* |dentify the subject that you are going to
study for the science project

* Develop a topic statement to answer
during the experiment.

* Format: How does A affects B?
* Examples:

How does the length of pendulum string
affect the time take to complete 10
oscillations?




PENDULUM EXPERIMENT
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AlM

« Aim is the objective/purpose of
conducting that experiment.

* Format: ’\

¢ To study/determine/investigate the /J
relationship between A and B. - ‘\

* Examples:

** To study the relationship between
the length of pendulum string and
time take to complete 10
oscillations.



HYPOTHESIS

* Predict a possible answer to the
problem.

Hypothesis Testi

* Format:

**When A increases/decreases B
also increases/decreases.

**The more/less the A, the
more/less the B.

* Examples:

**The longer the length of
pendulum string, the longer the
time taken to complete 10
oscillations.




e Variables are divided into three:
¢ Manipulated variable

*** Responding variable
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Variables

RIABLES

Controlled variable

Manipulated/independent variable is the one factor that’s intentionally varied by
the experimenter.

Example: The length of the pendulum string

Responding/dependent variable is the factor that may change as a result of
changes made in the independent variable

Example: Time taken for 10 complete oscillations

Controlled/Constant variables factors which are controlled or held constant
throughout an investigation.

Example: The mass of the pendulum bob, number of oscillations



APPARATUS AND MATERIALS

* Apparatus are the * Materials are the
instruments/things/objects/tools things/tools/objects which can
which can reuse after use only once and cannot reuse
experiment. again in next experiment.

* Apparatus are the tools which are * Material is the one for which the
used for measuring of a physical experiment is conducted for its
quantity required depending on applications depending on its
the type of material. properties.

e Example: Pendulum bob, retort  Examples of materials: length of

stand, stopwatch. string about 100 cm long.




Procedures

* The procedure is the plan for how you will conduct your experiment.
* It will be the step-by-step description of the experiment.
* Example:

** The thread is tied to the pendulum bob. The other end of the thread is tied
around the arm of the retort stand so that it can swing freely.

+* The length of the pendulum, is measured to 20 cm as per the diagram.

s With the thread taut and the bob at rest, the bob is lifted at a small amplitude
about 20°. Ensured that the pendulum swings in a single plane.

** The time for ten complete oscillations of the pendulum is measured using the
stopwatch.

¢ Step 4 is repeated, and the average of both readings are calculated.

+» Steps 1 to 5 are repeated using / = 30 cm, 40 cm, 50 cm, and 60 cm.




Results/Observations

Results/Observations are what you saw, heard,
felt, etc. during the experiment; basically, the
use of five senses.

The results are sometimes only qualitative,
sometimes only quantitative, but often they are
quantitative.

Qualitative refers to results which do not have
numbers associated with them: colors,
effervescence (fizzing), texture (smooth or
rough), etc.

Quantitative refers to results which have
numbers: 21.6s, 37°C, 12.8 cm, 110 Volts, etc.



e Qualitative refers to results which
do not have numbers associated
with them: colors, effervescence
(fizzing), texture (smooth or
rough), etc.

* Quantitative refers to results which
have numbers: 109 bubbles, 37°C,
12.8 cm, 110 Volts, etc.

* The raw data is best presented in
the form of table.

Results/Observations

Length of Time taken for 10 oscillations, t (S)
Pendulum, |
(cm) , ; ;
Reading | Reading Reading | Average

T1 T2 T3
20 9.1 9.2 9.0 9.1
30 11.3 11.4 11.4 11.4
40 13.1 13.0 13.1 13.1
50 14.4 14.3 14.3 14.3
60 15.2 15.1 15.3 15.2




ANALYSING AND
INTERPRETING DATA

* The raw data in the form of table can best
presented in form of graphs.
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* To plot a graph, the independent variable is
plotted on the x-axis, while the dependent
variable is recorded on the y-axis.
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CONCLUSION

* An interpretation of results.

* A conclusion is a short paragraph that discusses the
overall results of an experiment and explains
whether the proposed hypothesis at the beginning
of the experiment was accepted or rejected.

» Draw
CONCLUSIONS!
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* Example:

The longer the length of the pendulum string, the
longer time taken for the 10 complete oscillation.

The hypothesis is accepted.



DISCUSSION

e Remember to offer your readers a critical
overview of your findings from a comprehensive
point of view in the discussion section.

e Discuss any limitations to your research that
prevented further study. Also, discuss the
reasons for your limitations, if there were any to
your study.

* Include the science concept involved in the
experiment and application of the concept in
daily life.

* Example:

* The graph of length of the pendulum string
versus the time taken for the 10 complete
oscillation will produce straight line if the
experiment was carried out in an enclosed room
to avoid the influence of wind.




2021 SCIENCE FAIR FOR YOUNG CHILDREN QUESTIONS
2021 @) 6D S UIGUTeT IS EH&SETeT miadlwiey allpm GaemailgserT

1) Study the effect of the volume of a container on the time taken for a candle
to extinguish.
62(IH GBS ITEITE6V60T160T GISITEITEITATEY 6TEUEUTMI 62(H Q& (W GHUTESS)
riflyld CBIHemsLI LMTHEH MG 6T60T QT MUle)]LD.

2) Study the effect of the amount of salt on the density of water.
o 60T »yemellm@&Ld Hifleor L TEH &G @ emnLuilevmers
QSTLJeMHL ST ITWe6]LD.



3) Study the effect of the number of magnets on the collective magnetic force
that it produces.
SIS MIGET 60T 616006001 S 6M S &GN, HeUMMICT (HMEBIGH METESHL L
EUL llengsH &L @enL WIeVTeNs QHTL TeNL ST TWILD.

4) Study the effect of the mass of the bob of a pendulum on the time it takes

to make a complete swing.

1], 2T 6V (5600710601 QILITIBEOOTENLOH G0 I Fl EMLOWITS
2a1FeUTL. 61N S S HQSTETERD CHISHMEGID @enL ullemers
QBTN QLTTUWIQLD.



5) Study the relationship between the length of a spring and the weight it can
hold.

R(h F(HET SIIUlleT HaTsSHMGD AT QS5TEISIL LILIGILD
QIIM(BET1EIN 6TeML S GLD @emL UWeVTers QSTL.TENL! SLTTUILD.

6) Study the relationship between the amount of sugar used and the volume of

gas released in a fermentation process by using yeast.

BTN Q&mer(h GLMQSTETeTLLIMD QBT S50
QEWNmMUIlEY, LWeTLIMSSUILIMOLWD FH5mTUIleT emeillMHE&GLD,
2AH 2 MUISES QEwwLI@LD suefluller oyemellm &L

@enL ulleVmenTd Q&ML MeML! SLTITWIGILD.



7) Study the effect of mass of a substance on the substance’s speed.

(B QUITHET QFILD CouBSRMEGLD &6 QLIMHETITENL0E G0
@enLuleumers QSITLTENL QbITUleLD.

8) Study the effect of the base area of a substance on its’ stability.

Q0 QLIMMBETIE 19556785601 LITLILIOTE S @D 2560
BlENVSSEOTMNE G GenLUNEVTETE QSTLTENL! QbTTUIELD.



9) Study the effect of the amount of salt and time taken for the salt to

dissolve.
2_LILN60T 46emeySH &L, Hile) Henmul 2 L eT(N&H SIS Q& TeTEnLID
GBEISH MG @enL_ulevTeors QSITL TN Q4T TUIeLD.

10) Study the size of an object’s image when the distance between the

object and screen changes.

(@ QUITBERSEGID NS5 FNTHGD G enL UIleLITer SIS S5
rmoD CLUIMEl LI LIM@merler mloedleir oyemaley LB
LTHMSHENS ST TUIE]LD.



JUDGING CRITERIA




2 ASPECTS WILL BE JUDGED

* POSTER
* DEMO AND
PRESENTATION(VIDEO)



JUDGING
CRITERIA FOR
POSTER



5 FUNDAMENTAL CRITERIAS
WILL BE LOOKED INTO FOR
POSTER EVALUATION



CRITERIA 1
STARDARD REQUIREMENTS

a. Title of the experiment

b. Name of school

c. Name of group members

d. Maximum 1 Powerpoint slide
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Aim
Hypothesis

List of materials and apparatus
List of variables

Procedure (in past tense and passive
manner)



f. Tabulation of data
- data is quantitative and with
correct unit
- samples
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Repetition

Representation of data in graph /
chart and interpreted

Discussion using scientific
principles and terms



j.  Conclusion
k. Safety precautions



CRITERIA 3
ILLUSTRATIONS

a. Diagrams

NNNNNNNNNNNNN



CRITERIA 4
ACKNOWLEDGEMENT

CRITERIA S
BIBLIOGRAPHY

a. APA format

NNNNNNNNNNNNN



JUDGING CRITERIA
FOR DEMO AND
PRESENTATION

(VIDEO)



4 FUNDAMENTAL CRITERIAS
WILL BE LOOKED INTO FOR
DEMO AND PRESENTATION
(VIDEO)
EVALUATION



CRITERIA 1
DEMO AND PRESENTATION

a. Title of the experiment
b. Aim of the experiment
c. Hypothesis

d. List of variables

NNNNNNNNNNNNN
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CRITERIA 1
DEMO AND PRESENTATION

Procedure of the experiment
Observation of the experiment
Results of the experiment
Conclusion

NNNNNNNNNNNNN



CRITERIA 1
DEMO AND PRESENTATION

Discussion on the result of the
experiment

Recommendations

Presenters confidence, eloquence

and usage of terms

NNNNNNNNNNNNN



CRITERIA 1
DEMO AND PRESENTATION

|.  Scientific principles
m. Practical / daily usage

NNNNNNNNNNNNN



CRITERIA 2
AUDIO AND VIDEO QUALITY

CRITERIA 3
LENGTH OF VIDEO

a. Within 15 minutes

NNNNNNNNNNNNN



CRITERIA 4
SOCIAL DISTANCING AND
SAFETY MEASURES

NNNNNNNNNNNNN



THANK YOU !



