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Cognitive Development  

• Cognitive development is defined as "the investigation of how mental skills build and change 
with increasing physiological maturation & experience"  

• Cognitive-developmental psychologists study the differences and similarities among people of 
different ages, seeking to understand why people think and behave differently at different ages 
(e.g. cognitive change).  

• Examining cognitive changes means examining both qualitative changes in thinking as well as 
quantitative changes (e.g. increasing knowledge and ability).  

• Whatever approach to development we take, people seem to gain more sophistication over their 
own thinking and learning as they grown older.  

• That is they become more sophisticated and capable of complex interactions between thought and 
behavior.  

• Most cognitive psychologists believe that developmental change occurs as a result of the 
interaction between maturation (nature) & learning (nurture).  

Major Approaches to Cognitive Development  

• The cognitive developmental models of  
• Jean Piaget  
• Lev Vygotsky  
• Jerome Bruner  
• David Kolb  
• The information processing approach attempts to looks at changes in all sensory & cognitive 

tasks as children age. Growing in part from the work in computer science on artificial intelligence  
• Examines how information entering through the senses is encoded, stored, retrieved and utilized 

by the brain.  

Cognitive Development & Constructivism  

• Just as Cognitive Learning Psychology began replacing the predominant Behavioral Psychology 
in the 1970's, Constructivist Learning Psychology has been challenging the cognitive approach 
from the 1990's.  

• Constructivism can be seen as a philosophy as well as a set of instructional practices.  
• As a philosophy, constructivism suggests that although there is a real world out there, there is no 

meaning inherent in it. Thus, people and cultures impose meaning.  
• Constructivism is an approach to teaching and learning based on the premise that cognition 

(learning) is the result of mental construction. Knowledge is not received from outside, but by 
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reflecting on our experiences, by fitting new information together with what we already know we 
construct knowledge in our head.  

• Thus, we construct our own understanding of the world we live in. Learning is the process of 
adjusting our mental models to accommodate new experiences.  

• Constructivist theorists propose that people learn best when they actively construct their own 
knowledge  

• Three important constructivists in developmental cognition 1) Jean Piaget, 2) Jerome Bruner and 
3) David Kolb.  

• There are two major strands of the constructivist perspective: cognitive constructivism and social 
constructivism;  

Meta Cognitive Processing Skills  

• The older a child gets the more capacity he has to understand, control, modify, and process his 
own cognitive skills. This is known as meta-cognitive processing  

• Children develop and use increasingly sophisticated meta-cognitive skills such as self-monitoring 
and control of cognitive processes (directing controlled attention) as they age.  

• Information processing theorists argue that the faster processing speed found in older children 
represents greater processing resources (e.g. working memory & attention).  

• Thus, in addition to being able to organize information into increasingly larger and more complex 
chunks, older children hold more chunks of information in working memory.  

Neurophysiological Maturation  

• The physiological changes in the CNS that occur during prenatal growth begin with the hindbrain 
and progress to the forebrain  

• By the time of birth the brainstem (e.g. the hindbrain, midbrain, and part of the forebrain) is 
almost completely developed  

• Some sub-cortical development (e.g. the hippocampus) continues after birth, but compared to 
cortical areas (which remain immature at birth) sub cortical areas are much more developed.  

• One of the striking changes in the neuronal network of the brain is the development of 
increasingly sophisticated connections among neurons during the first 2 years of life.  

• Since the critical window for language also occurs at this age it is possible that language 
acquisition requires increased plasticity of neural connections found at this age.  

• Neuronal connections increase exponentially at a) birth, b) 3 months, c) 6 months, d) 24 months  
• Neuronal complexity (that is rapid neural growth and complexity of interconnections increases 

dramatically during the first two years of life.  
• Specifically axonal and dendritic growth in existing cells.  
• Cells that are required for complex cognitive functioning increase the number of connections with 

other cells.  
• Those that are not needed, show dramatic decreases in the number of connections they make with 

other cells and eventually die. Synaptic connections that are not used will also become 
overwhelmed by competing connections that are used.  

• Until recently it was believed that 90% of neural growth took place prior to six years of age; 
recent research indicates that neuronal growth, and shrinkage continues on a regular basis 
throughout adulthood  

• The areas of the brain that develop most rapidly after birth are the sensory & motor cortexes.  
• Subsequently the association areas related to problem solving, memory, and language 

development.  
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• In addition, physiological changes in the frontal lobes parallel cognitive changes. In infants in 
particular maturation of the frontal lobes seems to correspond to some of the changes Piaget 
noted.  

Cognitive Development in Adulthood  

• Physically, humans reach their peak at about 30, then it's downhill from there  
• Cognitive functions change eventually, but exactly when cognitive declines happen is subject to:  
• Genetic factors, effects of experience, exposure and parenting, environmental, broad "ecological" 

factors including education and lifestyles.  
• Three general principals of age related cognitive differences that have received general consensus 

include:  
• Fluid abilities decline but these are balanced by stabilization due to well practiced and 

pragmatic aspects of mental functioning  
• Although age related decline in processing capacity occurs, sufficient cognitive reserve 

capacity allows for temporary increases in performance especially if high motivation is 
present.  

• Although speed if information processing (efficiency) is decreased compensation with 
other knowledge and expertise based information occurs  

Changes in Cognition-Dementia and Aging  

• Alzheimer's disease: some facts and statistics  
• Nature and progression of the disease  
• Deterioration is slow during the early and later stages, but rapid during middle stages  
• Average survival time is about 9 years  
• Onset usually occurs in the 60s or 70s, but may occur earlier  
• Prevalence of Alzheimer's disease  
• Affects about 4 million Americans and many more worldwide  
• Prevalence is greater in poorly educated persons and women  
• Prevalence rates are low in some ethnic groups (e.g., Japanese, Nigerian, Amish)  
• Vascular dementia: an overview  
• Progressive brain disorder caused by blockage or damage to blood vessels  
• Second leading cause of dementia next to Alzheimer's  
• Onset is often sudden (e.g., stroke)  
• Patterns of impairment are variable, and most require formal care in later stages  
• Unlike Alzheimer's, obvious neurological signs of brain tissue damage occur  
• Incidence is believed to be about 4.7% of men and 3.8% of women  

Intelligence  

• Intelligence is a concept that involves all types of cognitive processes  
• Traditionally psychologists have viewed intelligence as  

• Learning from experience and adapting to the environment  
• Understanding and controlling one's own cognitive processes  

• Using both of these factors to enhance learning and successfully control one's environment is the 
hallmark of intelligence.  

• Intelligence can differ in different cultures (e.g. Kenyan's believe that moral values also constitute 
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intelligence)  
• Intelligence has different meanings in different context's (mechanic vs. neurosurgeon).  
• Different individuals also have different implicit views on intelligence (that is one's own belief in 

what intelligence is).  
• Psychology has also recently begun to acknowledge different types of intelligence: including  

• Social intelligence  
• Emotional intelligence  
• Moral intelligence  

• Intelligence testing attempts to measure "general mental ability"  
• Intelligence tests are really batteries of subtests that measure a variety of different verbal and 

performance abilities in an individual.  
• Intelligence tests were designed to predict how children would do in school.  
• The two major intelligence tests in use today are the Wechsler batteries (W AIS- III, WISC- III, 

WPPSIIII), and the Stanford Binet  
• The history of intelligence testing has focused on two traditions:  

• Testing for sensory acuity as a factor in intelligence  
• Testing higher level reasoning, judgment, and problem solving skills  

The IQ Controversy  

• Remember intelligence tests are really batteries of subtests that measure a variety of different 
verbal and performance abilities in an individual.  

• The Wechsler IQ tests have 4 major factors based on large-scale factor analytic studies that 
contribute to over IQ (or g) as Spearman would have said.  

• Verbal comprehension  
• Perceptual organization  
• Working memory  
• Processing speed  

• Many Psychologists feel that the traditional approach to intelligence is not adequate  
• The Gardner and Sternberg Models propose multiple factors involved in Intelligence, including  

• Componential - a.k.a. "Analytic" comparing, analyzing, and evaluating  
• This type of processes correlates best with IQ. Experiential - a.k.a. "creative"  
• Inventing or designing solutions to new problem. Transfer skills to new situations.  
• Contextual - a.k.a. "practical"  
• Using (i.e., applying) the things you know in everyday contexts. Emotional intelligence  
• The ability to:  

• Identify your own and other people's emotions accurately,  
• Express your emotions clearly, and  
• Regulate emotions in yourself and others.  

Exceptionality & Development  

• Childhood is associated with significant developmental changes  
• Disruption of early skills will likely disrupt development of later skills  
• Developmental disorders diagnosed first in infancy, childhood, or adolescence  
• Mental retardation  
• Learning disorders  
• Autism  
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• Attention deficit hyperactivity disorder (ADHD)  
• Nature of Mental Retardation  

• Disorder of childhood with below-average intellectual and adaptive functioning  
• Range of impairment varies greatly across persons, but generally significantly sub-

average intellectual functioning (IQ below) 70. Must have concurrent deficits or 
impairments in two or more areas of functioning  

• MR must be evident before the person is 18 years of age  
• Mild MR includes persons with an IQ score between 50 or 55 and 70  
• Moderate MR includes persons in the IQ range of 35-40 to 50-55  
• Severe MR includes people with IQs ranging from 20-25 up to 35-40  
• Profound MR includes people with IQ scores below 20-25  
• Educable mental retardation (i.e., IQ of 50 to approximately 70-75)  
• Trainable mental retardation (i.e., IQ 000 to 50)  
• Severe mental retardation (i.e., IQ below 30)  
• Prevalence of MR is about 1 % to 3% of the general population, but 90% of MR persons 

are labeled with mild mental retardation  
• MR occurs more often in males, male-to-female ratio of about 6:1  
• Those classified as having an IQ of 69 or below make up 1-3% of the population  
• Mildly retarded individuals make up 85% of this group, moderately retarded individuals 

make up 10% of this group, severely & profoundly retarded individuals make up the 
remaining 5% of the retarded population  

• Most cases of mental retardation develop as a result of physiological damage to the 
developing fetus caused by a teratogen (hydrocephalus, viral infection, alcohol). 
However, retardation can also develop as a result of organic damage occurring to a child 
or an adult  

Learning Disorders  

• Problems related to academic performance in reading, mathematics, and writing  
• Performance is substantially below what would be expected  

• 1 % to 3% incidence of learning disorders in the United States  
• Prevalence is highest in wealthier regions of the United States  
• Prevalence rate is 10% to 15% among school age children  
• Reading difficulties are the most common of the learning disorders  
• About 32% of students with learning disabilities drop out of school  
• School experience for such persons tends to be quite negative  

• DSM-IV and DSM-IV-TR reading disorder (formerly dyslexia)  
• DSM-IV and DSM-IV-TR mathematics disorder  
• DSM-IV and DSM-IV-TR disorder of written expression  
• Disorder of reading  

• Discrepancy between actual and expected reading achievement  
• Reading is at a level significantly below that of a typical person of the same age  
• Problem cannot be caused by sensory deficits (e.g., poor vision) common signs of 

dyslexia in people of all ages, but that does not mean that a person displaying these signs 
necessarily has a learning disability.  

• Disorder of written expression (formerly dysgraphia)  
• Dysgraphia is a learning disability that affects writing abilities. It can manifest itself as 

difficulties with spelling, poor handwriting and trouble putting thoughts on paper.  
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• Because writing requires a complex set of motor and information processing skills, 
saying a student has dysgraphia is not sufficient. A student with disorders in written 
expression will benefit from specific accommodations in the learning environment, as 
well as additional practice learning the skills required to be an accomplished writer.  

• Large gap between written ideas and understanding demonstrated through speech.  
• Disorder of mathematics (formerly dyscalculia)  

• Dyscalculia is a term referring to a wide range of life-long learning disabilities involving 
math. There is no single form of math disability, and difficulties vary from person to 
person and affect people differently in school and throughout life.  

• Disabilities involving math will present in different ways, thus the effects they have on a 
person's development can be different.  

Motor Skills Disorder (Formerly Dyspraxia)  

• Dyspraxia is a term that refers to a specific disorder in the area of motor skill development.  
• Individuals with dyspraxia have difficulty planning and completing intended fine motor tasks.  
• Dyspraxia is a lifelong disorder that affects a person's development in the area of motor 

development. Though many challenges can persist throughout a person's life, the types of 
difficulties experienced can change.  

• It is estimated that dyspraxia affects at least 2% of the general population to some degree and 
about 70% of those affected by are male.  

• Dyspraxia can affect different areas of functioning, varying from simple motor tasks such as 
waving goodbye to more complex tasks like brushing teeth.  

• Dyspraxia often co-exists with other learning disabilities, such as, dyslexia, dysca1culia, AD/HD 
(attention deficit hyperactivity disorder).  

• The symptoms from these learning disabilities can be similar to those of a person with dyspraxia; 
and regardless of whether there is an overlap in disabilities, the severity and range vary widely.  

Autistic Disorder  

• Autism is a disability that affects the way a person communicates and relates to people around 
them. It describes a condition with wide ranging degrees of severity, all those affected have a triad 
of impairments  

• Three central DSM-IV and DSM-IV-TR features of Autism  
• Problems in socialization and social function  
• Problems in communication - 50% never acquire useful speech  
• Restricted patterns of behavior, interests, and activities - most striking feature!  
• Rare condition - affecting 2 to 20 persons for every 10,000 people more prevalent in females 

with IQs below 35, and in males with higher IQs  
• Autism occurs worldwide  
• Symptoms usually develop before 36 months of age  
• 50% have IQs in the severe-to-profound range of mental retardation  
• 25% test in the mild-to-moderate IQ range (i.e., IQ of 50 to 70)  
• Remaining people display abilities in the borderline-to-average IQ range  
• Better language skills and IQ test performance predicts better lifetime prognosis  
• Autopsy studies over the past twenty years have indicated differences at the cell level in people 

with autism.  
• MRI and PET studies have suggested very subtle differences in the brains of individuals with 

autism.  
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Asperger's Disorder: Part of the Autistic Spectrum  

• The nature of Asperger's disorder  
• Such persons show significant social impairments  
• Restricted and repetitive stereotyped behaviors  
• May be clumsy, and are often quite verbal (i.e., pedantic speech)  
• Do not show severe delays in language and other cognitive skills  
• Often under diagnosed, but affects about 1 to 36 persons per 10,000 people  

Attention Deficit Hyperactivity Disorder  

• Nature of ADHD  
• Central features - inattention, overactivity, and impulsivity  
• Associated with behavioral, cognitive, social, and academic problems  
• DSM-IV and DSM-IV-TR symptom clusters  
• Cluster 1 - symptoms of inattention, cluster 2 - symptoms of hyperactivity and impulsivity cluster  
• Either cluster 1 or 2 must be present for a diagnosis  
• Boys outnumber girls 4 to 1  
• Probability of ADHD diagnosis is greatest in the United States  
• Occurs in 4%-12% of children who are 6 to 12 years of age. Symptoms are usually present 

around age 3 or 4  
• 68% of children with ADHD have problems as adults  
• Individuals with the inattentive type of AD/HD have difficulty: Paying attention to details, 

sustaining attention, listening to instructions, Organizing" reading, spelling, writing, arithmetic, 
Language, as well as social and emotional problems.  


