Heredity and Environment & its effect on Individual Difference
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Individual Differences

We, as human beings quite distinctly different
in size, shape, appearance, the speed of
reaction and innumerable other aspects of our
personality makeup and behaviour. The sons
and daughters of the same parents or even
identical twins are not exactly the same as
their counterparts. Every one of us is a typical
human being in oneself.

These differences in human beings are
referred to as "individual differences" in the
languages of sociology and psychology.
Distribution of Individual Differences
Height, weight, beauty, wealth, intelligence
and similar other attributes of our personality
are distributed in our population in a normal
way and in the shape of a normal curve.
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The distribution of achievement scores in a population of examineces.

Types of Individual Differences

. Physical differences.

. Mental differences.

. Emotional Differences

. Difference in interests

. Differences in thoughts

. Differences in Learning

. Differences in motor activities
. Difference in Character

. Differences in special abilities
10. Difference in Personality

11. Difference in achievements
12. Differences in aptitudes.
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opinions
14. Differences
development.

in social and moral

Causes of Individual Differences
Heredity

Environment

Caste, Race and Nation

Sex difference

Age and Intelligence

Education and Economic Status
Creative Power

Maturity
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Methods
Differences
1. Intelligence Tests
2. Achievement Tests
3. Test of Emotion

4. Interest Test

5. Aptitude Test

6. Personality Test

of Studying Individual

Determinants of Individual Differences

Heredity

A cat gives birth to a kitten, a cow to a calf
and a human being to a baby. On further
observation, we find that there are individual
differences even in the members of the same
species. A child resembles his/her sisters,
brothers, parents, grandparents, and other
members of the family more than the people
not related to him/her at all. These
characteristics come from Heredity.

How Life Begins: The male and female
reproductive organs produce germ cells
which are known as spermatozoa, and ovum
respectively. 'Life' is the result of the union of
these germ cells.

Only one sperm (single male cell) is able to
establish contact with the ovum (single
female cell). This process is called
Fertilization. The fertilized Ovum is
technically known as the Zygote, the starting
single cell structure of a new life.
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The zygote i.e. the fertilized ovum consists of
a semi-fluid mass called cytoplasm. In the
middle of the cell, there is a nucleus which
contains chromosomes. Chromosomes
always exist in pairs. In human zygote, there
are 23 pairs of chromosomes (46 individual
chromosomes) 23 of which are contributed by
the father and 23 by the mother.

Chromosomes possess a thread like structure
and are made up of very small units called
genes. It is estimated that there are more than
1,000 genes in each human chromosome
cell. The composition of genes has been
determined in terms of "DNA" and "RNA".
DNA stands for Deoxyribonucleic Acid and
is said to be a basic chemical substance
primarily responsible for genetic inheritance.
RNA stands for Ribonucleic Acid and it acts
as an active assistant to DNA for carrying out
the genetic code message from parent to
offspring. These are called the Heredity
Factors present in an individual.

Role of Heredity in Generating Individual
Differences

1. Heredity determines the sex of the child.
As already understood, there exist 23 pairs of
chromosomes in human beings. Out of these,
the first twenty-two pairs of chromosomes are
called autosomes. The autosomes are
responsible for deciding and determining the
growth and development. The remaining
twenty-third pair is the sex chromosome.
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2. The Contribution of heredity towards
the birth of twins Normally at the time of
fertilization, a single ovum i1s fertilized by a
sperm. It results in the birth of a single
offspring at one time. But sometimes this
normal function is disturbed when two or
more ova get fertilized resulting in the birth of
two or more offsprings at a time. Twins may
be of two types —

Identical twins. When the ovum splits as a
result of fertilization the two parts fail to unite
together. The result is that each part develops
into a complete individual. The twins formed
thus are called identical because they carry
exactly the same genes and also have the
same DNA. They possess almost the same
characteristics and are definitely of the same
sex.

Fraternal twins. Normally, in a woman
during each menstrual period, only one ovum
1s matured but it may happen that two or more
ova may mature simultaneously and get
fertilized by two different sperms. The result
is that two different zygotes are produced.
The individuals thus produced are known as
the fraternal twins or non-identical twins.
They have a different combination of
chromosomes and genes as both ova are
fertilized by different sperms. Fraternal twins,
therefore are sure to differ in many traits.
They need not belong to the same sex.

Theories in the Mechanism
Heredity
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1. Continuity of Germplasm Theory or
Weisman’s Theory or Cytology — According
to this theory Germ Plasm continues from one
generation to other consistently. Due to this
Germ Plasm, only human beings give birth to
human beings and dogs to puppies.

2. Galton’s Theory — It is also known as the
theory of Biometry. Galton made a statistical
study on traits from various generations and
concluded that heredity not only belongs to
the immediate parents but also to the
grandparents and great-grandparents. But
their contribution towards heredity keeps on
decreasing from generation to generation.

3. Mendelism — Mandel is known as the
Father of Heredity and Genetics. He
concluded after researching on generations of
pea plants that some elements are ‘dominant’
and some are ‘recessive’. Their combination
results in the formation of a particular trait in
us. He also propounded three laws —

1. Like begets like — According to this law
progeny are like their parents.

2. Law of Variation — According to this law
progeny are not the exact replica of their
parents and may be different.

3. Law of Regression — Sharp minded
parents have less sharp minded progeny and
inferior parents have less inferior progeny.

4. Darwin’s Theory or Theory of Natural
Selection — The environment generates
struggle in which only the fittest can survive.
According to him, each generation has some
modifications which are carried to the next
generation.

5. Lamarck’s Theory or Theory of
Evolution — In every individual there is some
internal inspiration which stimulates him/her
to fulfil the requirements of environment and
prepare him/her to adapt which results in the
Mutation in his/her physical structure. Due to
Use and Disuse of organs, some organs may
develop or disappear after so many
generations. For example neck of Giraffe and
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limbs of snakes.

Influence of Heredity on Personality

1. Influence on Physical Development —
According to Karl Pearson if parents are tall
or short their progeny will follow them in
their height.

2. Influence on Innate Powers — According
to Thorndike, the innate powers of a child
depends on his/her heredity.

3. Influence on Intelligence — According to
Goddard, sharp-minded parents give birth to
sharp minded children and feeble minded to
feeble minded.

4. Influence on Character — According to
Dugdale characterless parents give birth to
characterless children.

5. Influence on Vocational efficiency —
According to Cattell vocational efficiency
mainly depends on heredity.

6. Influence on Social aspect — According to
some psychologists progeny of talented and
prestigious parents earn reputation in their
life.

7. Influence on Greatness — According to
Galton heredity is the reason behind the
greatness of a person.

Environment
Environment stands for all those
circumstances which are asserting their

influence on the child since conception to
death. The Environment consists of physical,
intellectual, social, moral, economic, political
and cultural forces. Impact of environment
starts on a person right from the conception.
The environment inside the womb is called
Internal Environment and after birth is
called External Environment. External
environment may be of following types:

1. Physical Environment - It includes food,
temperature, weather, home, school etc.

2. Intellectual or Mental Environment — It
includes available books, library, laboratories,
internet, museum, Intellectual interests,
parent’s interests, amusement clubs etc.

3. Social Environment — It includes parents,
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family members, relatives, peer group,
friends, neighbours, teacher and the whole
society.
4. Emotional Environment — It includes the
emotional behaviour of friends, relatives and
teachers.

Influence of Environment on Personality

1. Influence on Physical Development —
According to Franz Boas, in different races
the physical difference is due to environment
and not by the heredity. He proved that the
Japanese and Jews who are living in America
for generations, there is a considerable
increase in their height due to the physical
environment.

2. Influence on Intellectual Development —
Mental development slows in the absence of
appropriate social and cultural environment.

3. Influence on Personality — According to
Cooley environment affects the personality
directly.

4. Influence on Emotional Development —
Environment affects the emotions of the child
positively or negatively.

5. Influence on Moral Development —
Morality is directly related to the society
which is an integral part of the environment.

Finally, we can conclude that Heredity
(NATURE) and Environment (NURTURE)
play an equal role in the development of the
child. In fact, Development is the product of
Heredity and Environment.

Development = Heredity X Environment
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