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Child Development & Pedagogy

CHAPTER 3: Influence of Heredity & Environment on Development

1. The Nature-Nurture Debate: Core Overview

The  foundational  inquiry  within  developmental  psychology  centers  on  understanding  how  human  capabilities,

cognitive traits, and behavioral patterns emerge. The central question asks: Do children acquire competencies through

innate genetic predispositions (Nature), or are they molded by environmental instruction, parenting, and sociocultural

experiences (Nurture)?

THE CENTRAL DEVELOPMENTAL DIALECTIC

NATURE (Heredity / Inborn Blueprint) ⟷ VS ⟷ NURTURE (Environment / Social Experience)

Modern Developmental Consensus: A Continuous, Reciprocal & Inseparable Interaction

2. Nature / Nativism (The Hereditary Perspective)

2.1 Theoretical Foundations

Core Definition: Nature encompasses all biological givens, chromosomal codes, inherited physical traits, and

innate genetic structures transmitted from biological parents at the moment of conception.

Genetic Determinism: The theoretical stance asserting that human developmental trajectories, intelligence

limits, and behavioral dispositions are primarily pre-programmed within DNA and unfold systematically

through maturation.

The Maturation Perspective: Biological maturation drives the developmental clock. Environmental factors

are considered secondary—they may support, facilitate, or temporarily impede growth, but cannot generate a

trait absent from the genetic code.

• 

• 

• 
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2.2 Empirical Evidence & Case Studies Supporting Nature

Twin Studies on Intelligence (IQ ): Identical (monozygotic) twins separated at birth and raised in completely

distinct  socioeconomic  environments  display  remarkably  similar  IQ  scores,  highlighting  a  strong  genetic

foundation for cognitive capacity.

Inborn Temperament: Baseline  personality  tendencies—such as  heightened emotional  reactivity,  sensory

sensitivity, or natural extraversion—are detectable in neonates, linked directly to innate neurotransmitter

pathways and brain biochemistry.

The "Jim Twins" Case Study: Identical twin brothers separated at birth and reunited at age 39 revealed

uncanny behavioral and physiological convergences: identical height and weight, identical tension headaches

occurring at the same time of day, identical cigarette preferences, and driving the identical model and color

of Chevrolet.

Color Blindness: An X-linked chromosomal recessive condition. No amount of artistic training, educational

scaffolding, or visual enrichment can enable a biologically color-blind individual to perceive missing visual

wavelengths.

Down  Syndrome: Caused  by  Trisomy  21  (an  extra  copy  of  chromosome  21).  It  fixes  specific  physical

characteristics  and  neurodevelopmental  trajectories  right  from  conception,  unaltered  by  environmental

upbringing.

Lactose  Intolerance: A  genetically  regulated  condition  governed  by  the  LCT gene,  controlling  whether

lactase enzyme production persists into adulthood regardless of dietary familiarity.

• 

• 

• 

• 

• 

• 
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2.3 Key Proponents of Nativism

Francis Galton (pioneer in hereditary intelligence studies),  Arnold Gesell (maturational developmental norms),

and Noam Chomsky (innate Language Acquisition Device / universal grammar).

3. Nurture / Empiricism (The Environmental Perspective)

3.1 Theoretical Foundations

Core  Definition: Nurture  comprises  the  total  complex  of  physical,  cultural,  familial,  instructional,  and

nutritional forces that shape a developing child's lived experience.

The Tabula Rasa Concept: Conceptualized by John Locke, positing that the human mind begins as a "blank

slate"  upon  which  external  experience,  sensory  observation,  and  social  habits  write  all  knowledge  and

character.

Behavioral Conditioning & Plasticity: Individuals are dynamically molded by parents, teachers, peer groups,

and  cultural  institutions  through  observation,  reinforcement,  punishment,  and  associative  learning.

Theorists who emphasize continuous neuroplasticity argue that appropriate environmental restructuring can

reshape developmental pathways at any stage.

The  Environmental  Perspective: Asserts  that  given  optimal  environmental  resources,  scaffolding,  and

training, any child can develop high competencies regardless of biological ancestry.

• 

• 

• 

• 
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3.2 Empirical Evidence Supporting Nurture

Linguistic  Accents  &  Dialects: While  humans  possess  vocal  apparatus,  the  specific  spoken  language,

regional accent, colloquial idiom, and vocabulary are entirely modeled by the auditory and social community.

For instance, an infant of Japanese biological descent adopted into a Texan family will speak English with

an authentic regional Texas drawl.

Conditioned Fears (Little Albert Experiment): Behaviorist research demonstrated that emotional phobias are

frequently  learned  rather  than  inherited;  pairing  a  neutral  white  rat  with  an  unexpected  loud  clang

conditioned an infant to fear furry stimuli.

The Flynn Effect: Standardized IQ test scores worldwide climbed consistently across successive generations

throughout the 20th century.  Because population genetics  cannot mutate  across  single  generations,  this

intellectual  surge  proves  the  decisive  influence  of  improved  nutrition,  smaller  family  size,  expanded

schooling, and cognitively demanding media.

Societal Gender Role Socialization: Children learn gender-stereotyped play preferences (e.g., trucks vs. dolls)

through  differential  reinforcement,  peer  praise,  and  cultural  modeling  rather  than  innate  biological

imperatives.

Social Observational Learning (Bobo Doll Experiment): Albert Bandura proved that children who merely

observed an adult model physically assault an inflatable doll  reproduced those exact aggressive patterns

without direct reinforcement, establishing that novel behaviors are acquired through social observation.

• 

• 

• 

• 

• 
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3.3 Environmental Triggers & Epigenetic Manifestations

Type 2 Diabetes Manifestation: An individual may inherit an underlying genetic vulnerability for insulin

resistance; however, whether clinical pathology develops is determined by environmental choices including

dietary patterns, physical activity, and stress management.

Melanin & UV Exposure: Baseline skin pigmentation ranges are genetically determined, yet active melanin

synthesis shifts dynamically based on environmental sunlight exposure (tanning response).

3.4 Key Proponents of Empiricism

John Locke (Philosophical empiricism & tabula rasa), John B. Watson (Classical behavioral conditioning), B.F.

Skinner (Operant conditioning & environmental reinforcement), and Albert Bandura (Social Learning Theory &

observational modeling).

4. Comparative Categorization: Nature vs. Nurture Elements

Nature (Biological / Hereditary Sphere) Nurture (Environmental / Sociocultural Sphere)

• Genetic Code, DNA sequences & Chromosomes • Physical Environment & Nutritional Quality

• Biological Sex determination • Experiential Learning & Social Practice

• Neurological & Physical Maturation clocks • Child-rearing Practices & Family Climate

• Hereditary Givens & Innate Blueprints • Societal Contributions & Cultural Norms

• Inborn Temperament & Sensory Thresholds • School Quality, Teacher Scaffolding & Curriculum

• Eye Color, Hair Texture & Blood Type • Peer Group Influences & Media Exposure

• 

• 
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THE CONTEMPORAR Y INTERACTION SPECTRUM

Pure Heredity  (e.g., Eye Color, Blood Group)

⬇

Joint Interaction  (e.g., Intelligence, Personality, Language, Giftedness, Motor Skills)

⬇

Pure Environment  (e.g., Specific Language Dialect, Cultural Etiquette, School Knowledge) 
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5. Contemporary Synthesis: The Dynamic Interaction Model

Contemporary developmental psychology firmly rejects extreme one-sided determinism. Development is understood as a

dynamic, transactional, and non-additive synthesis between heredity and environment.

5.1 Core Interaction Principles

Interactive Non-Additive Principle: The developmental contribution of heredity and environment is not a

simple additive formula ($H + E = D$); rather, it operates as a continuous multiplicative interaction ($H

imes E = D$). Each component constantly modifies the expression of the other.

Rejection of the Tabula Rasa: Children are not blank slates; they enter the world endowed with distinct

biological potentials, neural architectures, and temperamental sensitivities that influence how they interact

with their environments.

Interwoven Reality: Heredity provides the broad reaction range (the biological boundaries and potential),

while the environment determines where within that range the individual will ultimately function.

Developmental Delays: Developmental delays are rarely purely hereditary or purely environmental; optimal

clinical outcomes require identifying genetic constraints while optimizing environmental accommodations

and early therapy.

5.2 Four-Pillar Contemporary Framework

Modern developmental theory recognizes that developmental trajectories are continuously shaped across four

interacting pillars:

Genetics: Biological predispositions, health vulnerabilities, and maturational tempos.

Education: Quality of instructional scaffolding, cognitive stimulation, and pedagogical environments.

Culture: Societal values, linguistic practices, traditions, and developmental expectations.

Social  Policies: Public  healthcare  access,  nutrition  initiatives  (e.g.,  mid-day  meal  schemes),  family  leave

policies, and community safety nets.

• 

• 

• 

• 

1. 

2. 

3. 

4. 
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5.3 Critical Traits Requiring Dual Influence

Mastery of the following domains requires the active synthesis of both nature and nurture:  Overall Holistic

Development (All Domains), Intelligence (IQ ), Personality Architecture, Giftedness, Individual Differences, and

Comprehensive Language Proficiency.
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6. Applied Analytical Scenarios & Conceptual Identifications

The  following  analytical  table  maps  real-world  developmental  observations  to  their  core  underlying  theoretical

principles:

Applied Scenario / Observation Underlying Principle / Factor Identification

A child exhibits an innate curiosity for reading, and parents

provide rich book collections, resulting in an advanced reader.

Dynamic Interaction of Heredity & Environment

(Multiplicative Synergistic Model)

Both biological parents are professional athletes; the child

receives elite coaching and displays exceptional sporting

prowess.

Hereditary Potential Activated by Enriched

Environmental Scaffolding

Identical twins raised apart in economically affluent vs.

impoverished households show distinct IQ scores.

Environmental Quality Modulating Intellectual

Expression

Consistent intergenerational rise in standardized IQ scores

across the 20th century (Flynn Effect).

Environmental & Educational Optimization

Elevating Cognitive Performance

Determination of an individual's eye color and biological sex. Solely Hereditary (Pure Genetic Determination)

Debate: "Is language acquired via genetic pre-wiring or modeled

through parental speech?"

The Nature-Nurture Dialectic

School climate, instructional quality, and pedagogical design. Environmental Factor (Nurture)

Neurological maturation and genetically timed puberty onset. Biological / Hereditary Factor (Nature)

High intellectual giftedness in a student. Genetic Potential Combined with Sustained

Environmental Motivation

Inability to predict an individual child's precise developmental

timeline with absolute precision.

Unique, Dynamic Combination of Heredity &

Environment

Provision of nutritious mid-day meals improving academic

focus and physical growth.

Direct Impact of Environmental Nutrition on

Physical & Cognitive Growth

Understanding deep individual differences among learners in a

single classroom.

Simultaneous Consideration of Inherited

Dispositions and Environmental Contexts
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SUMMAR Y: THE DEVELOPMENTAL EQUATION

Heredity (Sets Potential Range) ✖ Environment (Determines Actual Achievement) ═

Individual Development

════════════ End of Chapter 3 Notes: Influence of Heredity & Environment

════════════ 
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