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Establishing a hypothesis A careful estimate is made based on various observations about a single event. This is called a
hypothesis. Experiments are designed to identify the truth of this hypothesis.
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Experiments mean

Experiments mean repeating an event with the help of stimuli so that it can be observed. In fact, with the help of experiments,
a hypothesis is tested. There are two types of results of a hypothesis.

¢ A hypothesis can be proven correct
¢ A hypothesis can be proven wrong

e Sl

85 Sy Uy sy yol 2B1 (J13 ol gl il - o B il Jolys (ot met dlg LSS p0 83300 90 3 ¢ dale by gy eyl oo il w930
-2 S Baind a3y el (S Oy yol Olyglie Byo yol Bro 55 JIS iy (g

Scientific Research

Whether the hypothesis is proven correct or incorrect, the result in both cases is actually scientific research. The scientist
does this research solely on the basis of observations and experiments, putting aside his personal biases and likes or
dislikes.
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Example

Malaria is a common disease. Malaria is caused by mosquito bites. The cause is specific germs that grow in the mosquito's
body. When a healthy person is bitten, these germs enter the person's bloodstream.
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Observations

And that person gets malaria. Many years ago, when malaria or old research was not done, a hypothesis was established
from observations. Malaria is related to something that is found in swamps or low-lying areas."
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Example

Another example of establishing a hypothesis is about evolution. Darwin made various observations that went something like
this.
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Sequence

« Allliving things are different from each other, and no two living things of the same species are exactly alike.

« All living things increase in number, due to reproduction. Only two living things can produce so many new living things
in a few generations.

¢ Due to the limited resources of life, it is no
* tpossible for every living thing to complete
« its life cycle properly.
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Number of Living Beings

In fact, observation number 2 is the basis of this entire hypothesis. The observation of the increase in the number of living
beings revealed a few more observations, including numbers 1 and 3. From these observations, a hypothesis was
established: "There is a struggle for survival among individuals."
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Characteristics

Only those organisms succeed in this which, due to their characteristics, can benefit the most from their environment. Darwin
called this hypothesis natural selection.
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Scientific Fact

It may be of interest to you to state here that most of the time, superstitions are actually “assumptions” that people have
established based on their observations. (These assumptions have no scientific truth and as a student of science, you should
not say that they are final and definite facts.) If a black cat crosses your path, you will hear bad news.
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For example

« If a crow flies on the roof, it is a sign of the arrival of a guest.
» If a shoe is turned upside down, it is a sign of a journey.

« If a pregnant woman pricks something with a knife during a lunar eclipse, some organ of the unborn child will be
affected.

¢ If rainwater falls on the hair, it causes dandruff.
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Experiments



Hypotheses are tested with the help of experiments. Experiments are the backbone of scientific research. Various stimuli
play an important role in experiments.
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Control over stimuli

During experiments, various stimuli that can affect an event are controlled and adjusted as needed. Take a simple
observation that sandy soil absorbs water more quickly than clay soil. This observation can now be verified through
experimentation.
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* The sequence of movements that you have controlled in the above experiment is as follows
e Amount of both types of soil (which is kept equal)

» Ratio of water in the soil. (The soil was completely dried)

» Measuring equipment. (Graduated cylinder) Pouring equal amount of water.
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Possibilities



All these factors can easily influence your observation. It is as if you have eliminated all the possibilities that create doubt
and suspicion with the help of your experiment and now your observations are definitely more accurate from the point of view
of science.
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Relationship of stimuli

Your observations only show under what specific conditions an event occurs, but observations may often be insufficient to
determine which stimuli are responsible for that specific event and how these stimuli are related to each other. Experiments
control all possible stimuli.
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Different experiments

If all of them are controlled except for one stimulus, then the effect of changing this stimulus can be observed. In this way, by
changing different stimuli during different experiments, their relationship can also be clarified, and by controlling different
stimuli and increasing or decreasing one stimulus, a stimulus can be observed in it.
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Experiments can be repeated

One of the great things about experiments is that you can repeat them anywhere, anytime. By repeating experiments, you can
study the observations and then compare them to test your hypothesis.

ey oS s

2 S aS 4 Ol g 58w o) o5 oyl oy asids jol SoS Sb oy LS @ nbgytn g J e o LS 55 (ls bl 09 393 Byo 5 a8 o
_Cg&‘u)dﬁbvaswg)ﬁAlSQDOaﬂLA&IAs

=2 S @B ~ogyie SHISI I ols puidlis oS ot 599 Juo (osli oyl Mo



2 LS call wsas (S Olyad

-t LS 5l oS s S ognde sl 5S T3 oS Olyad ol By ey S yls bl yol (SsS

Designing an experiment

* This work can be done not only by the scientist who has established this hypothesis, but also by someone else who
can design this experiment and prove that the hypothesis of this scientist is correct to some extent.

* For example, if a scientist sitting thousands of miles away from here has established a hypothesis
« and has proven it with the help of experiments
« any other scientist can at any time test the correctness of this hypothesis by repeating these experiments.
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Experiments and New Observations

Observations are often inadequate and incomplete. When experiments are conducted to control the stimuli and organize
these events, many new observations come into play.
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Salt dissolves in water.

* Itis a common observation but it is incomplete because it does not mention the amount of salt or the temperature of
the water.

* Now if experiments are conducted by controlling various stimuli, another observation comes to light that the soluble
amount of salt can be increased by heating the water. It is as if one observation gave rise to a few more observations.

+ Now when experiments are set up to investigate these few observations, it is very possible that more observations will
come under consideration.

« In this way, this series continues, due to which new discoveries and inventions have become possible and this is one
of the secrets of the progress of science.

3y o8 o Bl L 58S el oS cdds (S ol o cw s S Olyad o gy930 S Lile yol LaS 3y il - Sl =8 50 sbes S Olagline _o 9380
ot A4S~ B oS s g Sl S @B bl

Establishing a Theory



Hypotheses are made on the basis of observations. It is very important to test and verify them. When their truth is proven
with the help of experiments, then the result thus established is called a theory.
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Through experiments

After a hypothesis is established, it can be proven wrong or right through experiments. But can a theory also be proven wrong
at some stage? Although a theory is established only after being tested through experiments.
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Reasonable reasons for disproving it

Even then, it is possible that at some stage some new experiments or observations will disprove it. In fact, in science there is
always the possibility that any theory can be disproved at any time, provided there are reasonable reasons to disprove it. But
in general, disproving a theory is quite difficult.
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Presence of arguments

This is because a lot of research is done before establishing a theory and observations are presented in the most accurate
way in the presence of arguments and evidence.
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