
INTRODUCTING TO PSYCHOLOGICAL TESTING

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term psychological testing.

 Give an overview of psychological testing.

 Discuss the types of psychological tests.

Definition/Overview:

Psychological testing: Psychological testing is a field characterized by the use of samples of

behavior in order to infer generalizations about a given individual. The technical term for the

science behind psychological testing is psychometrics. By samples of behavior, one means

observations over time of an individual performing tasks that have usually been prescribed

beforehand, which often means scores on a test. These responses are often compiled into

statistical tables that allow the evaluator to compare the behavior of the individual being

tested to the responses of a norm group. Psychological testing is not the same as

psychological assessment. Psychological assessment is a process that involves the integration

of information from multiple sources, such as psychological tests, and other information such

as personal and medical history, description of current symptoms and problems by either self

or others, and collateral information (interviews with other persons about the person being

assessed).

Key Points:

1. Psychological Testing

A psychological test is one of the sources of data used within the process of assessment;

usually more than one test is used. All psychologists do some level of assessment when

providing services to clients or patients, and may use for example, simple checklists to

assess some traits or symptoms, but psychological assessment is a more complex,

detailed, in-depth process. Typical types of focus for psychological assessment are to

provided a diagnosis, assess level of function or disability, help direct treatment, and

assess treatment outcome. A useful psychological measure must be both valid (i.e.,
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actually measures what it claims to measure) and reliable (i.e., internally consistent or

give consistent results over time).

2. Types of Psychological Tests

There are several broad categories of psychological tests:

2.1. Norm-referenced

Norms are statistical representations of a population. A norm-referenced test

compares an individual's results on the test with the statistical representation of

the population. In practice, rather than testing a population, a representative

sample or group is tested. This provides a group norm or set of norms. One

representation of norms is the Bellcurve (also called "normal curve"). Norms are

available for standardized psychological tests, allowing for an understanding of

how an individual's scores compare with the group norms. Norm referenced

testing is used to assess characteristics, e.g., MMPI, achievement Graduate Record

Examination (GRE).

2.2. IQ/achievement tests

IQ tests are measures of ability, while achievement tests are measures of the use

and level of develop of use of the ability. IQ (or cognitive) tests and achievement

tests are common norm-referenced tests. In these types of tests, a series of tasks is

presented to the person being evaluated, and the person's responses are graded

according to carefully prescribed guidelines. After the test is completed, the

results can be compiled and compared to the responses of a norm group, usually

comprised of people at the same age or grade level as the person being evaluated.

IQ tests which contain a series of tasks typically divide the tasks into verbal

(relying on the use of language) and performance, or non-verbal (relying on eye-

hand types of tasks, or use of symbols or objects). Examples of verbal IQ test

tasks are vocabulary and information (answering general knowledge questions).

Non-verbal examples are timed completion of puzzles (object assembly), making

designs out of colouredblocks (block design).
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IQ tests (e.g., WAIS-III, WISC-IV, Cattell Culture Fair III, K-BIT, Universal

Nonverbal Intelligence Test) and academic achievement tests (e.g., WIAT,

WRAT) are designed to be administered to either an individual (by a trained

evaluator) or to a group of people (paper and pencil tests). The individually-

administered tests tend to be more comprehensive, more reliable, more valid and

generally to have better psychometric characteristics than group-administered

tests. However, individually-administered tests are more expensive to administer

because of the need for a trained administrator (psychologist, school psychologist,

or psychometrician) and because of the limitation of working with just one client

at a time.

2.3. Neuropsychological tests

These tests consist of specifically designed tasks used to measure a psychological

function known to be linked to a particular brain structure or pathway. They are

typically used to assess impairment after an injury or illness known to affect

neurocognitive functioning, or when used in research, to contrast

neuropsychological abilities across experimental groups.

2.4. Personality tests

Psychological measures of personality are often described as either objective tests

or projective tests. Some projective tests are used less often today because they are

more time consuming to administer.

2.5. Objective tests (Rating scale)

Objective tests have a restricted response format, such as allowing for true or false

answers or rating using an ordinal scale. Prominent examples of objective

personality tests include the Minnesota Multiphasic Personality Inventory, Millon

Clinical MultiaxialInventory-III Child Behavior Checklist and the Beck

Depression Inventory Objective personality tests can be designed for use in

business for potential employees, such as the NEO-PI, the 16PF, and the

Occupational Personality questionnaire, all of which are based on the Big Five

taxonomy. The Big Five, or Five Factor Model of normal personality has gained
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acceptance since the early 1990s when some influential meta-analyses found

consistent relationships among the Big Five personality factors.

2.6. Projective tests (Free response measures)

Projective tests allow for a freer type of response. An example of this would be

the Rorschach test, in which a person states what each of ten ink blots might be.

The terms "objective test" and "projective test" have recently come under criticism

in the Journal of Personality Assessment. The more descriptive "rating scale or

self-report measures" and "free response measures" are suggested, rather than the

terms "objective tests" and "projective tests," respectively.

As improved sampling and statistical methods developed, much controversy

regarding the utility and validity of projective testing has occurred. The use of

clinical judgement rather than norms and statistics to evaluate people's

characteristics has convinced many that projectivesare deficient and unreliable

(results are too dissimilar each time a test is given to the same person). However,

many practitioners continue to rely on projective testing, and some testing experts

suggest that these measures can be useful in developing therapeutic rapport. They

may also be useful in creating inferences to follow-up with other methods.

Possibly they have lingered in usage because they have a mystical and fascinating

reputation, and are more attractive to uninformed people than answering objective

tests, e.g., true/false questionnaires. The most widely used scoring system for the

Rorschach is the Exner system of scoring . Another common projective test is the

Thematic Apperception Test which is often scored with Drew Westen's Social

Cognition and Object Relations Scales and Phebe Cramer's Defense Mechanisms

Manual Both "rating scale" and "free response" measures are used in

contemporary clinical practice, with a trend toward the former. Other projective

tests include the House-Tree-Person Test, Robert's Apperception Test, and the

Attachment Projective.

2.7. Direct observation tests
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Although most psychological tests are "rating scale" or "free response" measures,

psychological assessment may also involve the observation of people as they

complete activities. This type of assessment is usually conducted with families in

a laboratory, home or with children in a classroom. The purpose may be clinical,

such as to establish a pre-intervention baseline of a child's hyperactive or

aggressive classroom behaviors or to observe the nature of a parent-child

interaction in order to understand a relational disorder. Direct observation

procedures are also used in research, for example to study the relationship

between intrapsychic variables and specific target behaviors, or to explore

sequences of behavioral interaction.

The Parent-Child Interaction Assessment-II is an example of a direct observation

procedure that is used with school-age children and parents. The parents and

children are video recorded playing at a make-believe zoo. The Parent-Child Early

Relational Assessment is used to study parents and young children and involves a

feeding and a puzzle task. The MacArthur Story Stem Battery is used to elicit

narratives from children. The Dyadic Parent-Child Interaction Coding System-II

tracks the extent to which children follow the commands of parents and vice versa

and is well suited to the study of children with Oppositional Defiant Disorders and

their parents.

Topic : Defining And Measuring Psychological Attributes: Ability, Interests,

And Personality.

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term psychology

 Give an overview of principles of psychology

 Discuss the different schools of though of psychological understanding.

Definition/Overview:

Psychology: Psychology is an academic and applied discipline involving the

phenomenological and scientific study of mental processes and behavior. Psychologists study
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such concepts as perception, cognition, emotion, personality, behavior, interpersonal

relationships, and the individual and collective unconscious. Psychology also refers to the

application of such knowledge to various spheres of human activity including issues related

to daily life e.g. family, education, and work and the treatment of mental health problems.

Psychology attempts to understand the role these functions play in social behavior and in

social dynamics, while incorporating the underlying physiological and neurological processes

into its conceptions of mental functioning. Psychology includes many sub-fields of study and

application concerned with such areas as human development, sports, health, industry, media,

law, and transpersonal psychology.

Key Points:

1. Principles of Psychology

1.1. Mind and brain

Psychology describes and attempts to explain consciousness, behavior, and social

interaction. Empirical psychology is primarily devoted to describing human

experience and behavior as it actually occurs. Since the 1980s, psychology has

begun to examine the relationship between consciousness and the brain or nervous

system. It is still not clear how these interact: does consciousness determine brain

states or do brain states determine consciousness--or are both going on in various

ways? Or, is consciousness some sort of complicated 'illusion' that bears no direct

relationship to neural processes? Perhaps to understand this, it is necessary to

define "consciousness" and "brain state". An understanding of brain function is

increasingly being included in psychological theory and practice, particularly in

areas such as artificial intelligence, neuropsychology, and cognitive neuroscience.

2. Schools of thought

Various schools of thought have argued for a particular model to be used as a guiding

theory by which all, or the majority, of human behavior can be explained. The popularity

of these has waxed and waned over time. Some psychologists may think of themselves as

adherents to a particular school of thought and reject the others, although most consider

each as an approach to understanding the mind, and not necessarily as mutually exclusive
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theories. On the basis of Tinbergen'sfour questions a framework of reference of all fields

of psychological research can be established (including anthropological research and

humanities).

3. Subfields

Psychology encompasses a vast domain, and includes many different approaches to the

study of mental processes and behavior. Below are the major areas of inquiry that

comprise psychology, divided into fields of research psychology and fields of applied

psychology. A comprehensive list of the sub-fields and areas within psychology can be

found at the list of psychological topics and list of psychology disciplines.

4. Abnormal psychology

Abnormal psychology is the study of abnormal behavior in order to describe, predict,

explain, and change abnormal patterns of functioning. Abnormal psychology studies the

nature of psychopathology and its causes, and this knowledge is applied in clinical

psychology to treat a patient with psychological disorders. In the study of abnormal

behavior, it can be difficult to define the line between which behaviors are considered

normal and which are not. In general, abnormal behaviors must be maladaptive and cause

an individual subjective discomfort (signs of emotional distress). Generally, abnormal

behaviors are classified as:

 Abnormal as in "infrequent": in relation to the overall population

 Abnormal as in "maladaptive": The behavior fails to promote well being, growth, and

fulfillment of a person

 Abnormal as in "deviant": The behavior is not socially acceptable

 Abnormal as in "unjustifiable": The behavior that cannot be rationalized.

5. Biological psychology

Biological psychology is the scientific study of the biological bases of behavior and

mental states. Because all behavior is controlled by the central nervous system, it is

sensible to study how the brain functions in order to understand behavior. This is the
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approach taken in behavioral neuroscience, cognitive neuroscience, and neuropsychology.

Neuropsychology is the branch of psychology that aims to understand how the structure

and function of the 'brain' relate to specific behavioral and psychological processes.

Oftenneuropsychologists are employed as scientists to advance scientific or medical

knowledge. Neuropsychology is particularly concerned with the understanding of brain

injury in an attempt to work out normal psychological function. The approach of

cognitive neuroscience to studying the link between brain and behavior is to use

neuroimagingtools, such as to observe which areas of the brain are active during a

particular task.

6. Cognitive psychology

The nature of thought is another core interest in psychology. Cognitive psychology

studies cognition, the mental processes underlying behavior. It uses information

processing as a framework for understanding the mind. Perception, learning, problem

solving, memory, attention, language and emotion are all well researched areas. Cognitive

psychology is associated with a school of thought known as cognitivism, whose adherents

argue for an information processing model of mental function, informed by positivism

and experimental psychology.

Cognitive science is a conjoined enterprise of cognitive psychologists, neurobiologists,

workers in artificial intelligence, logicians, linguists, and social scientists, and places a

slightly greater emphasis on computational theory and formalization. Both areas can use

computational models to simulate phenomena of interest. Because mental events cannot

directly be observed, computational models provide a tool for studying the functional

organization of the mind. Such models give cognitive psychologists a way to study the

"software" of mental processes independent of the "hardware" it runs on, be it the brain or

a computer.

7. Comparative psychology

Comparative psychology refers to the study of the behavior and mental life of animals

other than human beings. It is related to disciplines outside of psychology that study

animal behavior, such as ethology. Although the field of psychology is primarily

concerned with humans, the behavior and mental processes of animals is also an
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important part of psychological research, either as a subject in its own right (e.g., animal

cognition and ethology), or with strong emphasis about evolutionary links, and somewhat

more controversially, as a way of gaining an insight into human psychology by means of

comparison or via animal models of emotional and behavior systems.

8. Developmental psychology

Mainly focusing on the development of the human mind through the life span,

developmental psychology seeks to understand how people come to perceive, understand,

and act within the world and how these processes change as they age. This may focus on

intellectual, cognitive, neural, social, or moral development. Researchers who study

children use a number of unique research methods to make observations in natural

settings or to engage them in experimental tasks. Such tasks often resemble specially

designed games and activities that are both enjoyable for the child and scientifically

useful, and researchers have even devised clever methods to study the mental processes of

small infants. In addition to studying children, developmental psychologists also study

aging and processes throughout the life span, especially at other times of rapid change

(such as adolescence and old age). Urie Bronfenbrenner'stheory of development in

context (The Ecology of Human Development - ISBN 0-674-22456-6) is influential in

this field, as are those mentioned in "Educational psychology" immediately below, as

well as many others. Developmental psychologists draw on the full range of theorists in

scientific psychology to inform their research.

9. Personality psychology

Personality psychology studies enduring psychological patterns of behavior, thought and

emotion, commonly called an individual's personality. Theories of personality vary

between different psychological schools. Trait theories attempts to break personality

down into a number of traits, by use of factor analysis. The number of traits have varied

between theories. One of the first, and smallest, models was that of Hans Eysenck, which

had three dimensions: extroversionintroversion, neuroticismemotional stability, and

psychoticism. Raymond Cattellproposed a theory of 16 personality factors. The theory

that has most empirical evidence behind it today may be the "Big Five" theory, proposed

by Lewis Goldberg, and others.
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A different, but well known approach to personality is that of Sigmund Freud, whose

structural theory of personality divided personality into the ego, superego, and id. He

utilized the principles of thermodynamics metaphorically to explain these three distinctive

and interacting tripartite divisions. In 1923 Freud published the ground-breaking book:

"The Ego and the Id" in which he named and identified the functioning psychodynamics

of human personality. This theory has been used in modern psychology paradigms such

as Transactional Analysis. However, Freud's theory of personality has been criticized by

many, including many mainstream psychologists.

10. Quantitative psychology

Quantitative psychology involves the application of mathematical and statistical modeling

in psychological research, and the development of statistical methods for analyzing and

explaining behavioral data. The term Quantitative psychology is relatively new and little

used (only recently have Ph.D. programs in quantitative psychology been formed), and it

loosely covers the longer standing subfields psychometrics and mathematical psychology.

Psychometrics is the field of psychology concerned with the theory and technique of

psychological measurement, which includes the measurement of knowledge, abilities,

attitudes, and personality traits. Measurement of these unobservable phenomena is

difficult, and much of the research and accumulated knowledge in this discipline has been

developed in an attempt to properly define and quantify such phenomena. Psychometric

research typically involves two major research tasks, namely:

 the construction of instruments and procedures for measurement; and

 the development and refinement of theoretical approaches to measurement.

Whereas psychometrics is mainly concerned with individual differences and population

structure, mathematical psychology is concerned with modeling of mental and motor

processes of the average individual. Psychometrics is more associated with educational

psychology, personality, and clinical psychology. Mathematical psychology is more

closely related to psychonomics/experimental and cognitive, and physiological

psychology and (cognitive) neuroscience. Basic research encompasses the study of

behavior for use in academic settings, and contains numerous areas: abnormal

psychology, biological psychology, cognitive psychology, comparative psychology,
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developmental psychology, health psychology, personality psychology, social psychology

and others. Quantitative psychology is contrasted with applied psychology.

11. Social psychology

Social psychology is the study of the nature and causes of human social behavior and

mental processes, with an emphasis on how people think towards each other and how

they relate to each other. Social Psychology aims to understand how we make sense of

social situations. For example, social psychologists study the influence of others on an

individual's behavior (e.g., conformity or persuasion), the perception and understanding

of social cues, or the formation of attitudes or stereotypes about other people. Social

cognition is a common approach and involves a mostly cognitive and scientific approach

to understanding social behavior.

12. Fields of applied research

Applied psychology encompasses both psychological research that is designed to help

individuals overcome practical problems and the application of this research in applied

settings. Much of applied psychology research is utilized in other fields, such as business

management, product design, ergonomics, nutrition, law and clinical medicine. Applied

psychology includes the areas of clinical psychology, industrial and organizational

psychology, human factors, psychology and law, health psychology, school psychology,

community psychology and others.

13. Clinical psychology

Clinical psychology includes the study and application of psychology for the purpose of

understanding, preventing, and relieving psychologically-based distress or dysfunction

and to promote subjective well-being and personal development. Central to its practice

are psychological assessment and psychotherapy, although clinical psychologists may

also engage in research, teaching, consultation, forensic testimony, and program

development and administration. Some clinical psychologists may focus on the clinical
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management of patients with brain injurythis area is known as clinical neuropsychology.

In many countries clinical psychology is a regulated mental health profession.

The work performed by clinical psychologists tends to be done inside various therapy

models, all of which involve a formal relationship between professional and clientusually

an individual, couple, family, or small groupthat employs a set of procedures intended to

form a therapeutic alliance, explore the nature of psychological problems, and encourage

new ways of thinking, feeling, or behaving. The four major perspectives are

Psychodynamic, Cognitive Behavioral, Existential-Humanistic, and Systems or Family

therapy. There has been a growing movement to integrate these various therapeutic

approaches, especially with an increased understanding of issues regarding culture,

gender, spirituality, and sexual-orientation. With the advent of more robust research

findings regarding psychotherapy, there is growing evidence that most of the major

therapies are about of equal effectiveness, with the key common element being a strong

therapeutic alliance. Because of this, more training programs and psychologists are now

adopting an eclectic therapeutic orientation.

Clinical psychologists do not usually prescribe medication, although there is a growing

movement for psychologists to have limited prescribing privileges. In general, however,

when medication is warranted many psychologists will work in cooperation with

psychiatrists so that clients get all their therapeutic needs met. Clinical psychologists may

also work as part of a team with other professionals, such as social workers and

nutritionists.

14. Counseling psychology

Counseling psychology seeks to facilitate personal and interpersonal functioning across

the lifespan with a focus on emotional, social, vocational, educational, health-related,

developmental, and organizational concerns. Counselors are primarily clinicians, using

psychotherapy and other interventions in order to treat clients. Traditionally, counseling

psychology has focused more on normal developmental issues and everyday stress rather

than psychopathology, but this distinction has softened over time. Counseling

psychologists are employed in a variety of settings, including universities, hospitals,

schools, governmental organizations, businesses, private practice, and community mental

health centers.
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15. Educational psychology

Educational psychology is the study of how humans learn in educational settings, the

effectiveness of educational interventions, the psychology of teaching, and the social

psychology of schools as organizations. The work of child psychologists such as Lev

Vygotsky, Jean Piaget and Jerome Bruner has been influential in creating teaching

methods and educational practices.

16. Forensic psychology

Forensic psychology covers a broad range of practices primarily involving evaluations of

defendants, reports to judges and attorneys, and courtroom testimony on given issues.

Forensic psychologists are appointed by the court to conduct competency to stand trial

evaluations, competency to be executed evaluations, sanity evaluations, involuntary

commitment evaluations, provide sentencing recommendations, and sex offender

evaluation and treatment evaluations and provide recommendations to the court through

written reports and testimony. Most of the questions the court asks the forensic

psychologist are not questions of psychology but rather legal questions. For example,

there is no definition of sanity in psychology. Rather, sanity is a legal definition that

varies from state to state in the United States and from jurisdiction to jurisdiction.

Therefore, a prime qualification of a forensic psychologist is an intimate understanding of

the law, especially criminal law.

17. Psychology and Law

Legal psychology is a research-oriented field populated with researchers from several

different areas within psychology (although social and cognitive psychologists are

typical). Legal psychologists explore such topics as jury decision-making, eyewitness

memory, scientific evidence, and legal policy. The term "legal psychology" has only

recently come into use, and typically refers to any non-clinical law-related research.

18. Health psychology

Health psychology is the application of psychological theory and research to health,

illness and health care. Whereas clinical psychology focuses on mental health and

neurological illness, health psychology is concerned with the psychology of a much wider
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range of health-related behavior including healthy eating, the doctor-patient relationship,

a patient's understanding of health information, and beliefs about illness. Health

psychologists may be involved in public health campaigns, examining the impact of

illness or health policy on quality of life and in research into the psychological impact of

health and social care.

19. Human factors psychology

Human factors psychology (sometimes called Engineering Psychology) is the study of

how cognitive and psychological processes affect our interaction with tools and objects in

the environment. The goal of research in human factors psychology is to better design

objects by taking into account the limitations and biases of human mental processes and

behavior.

20. Industrial and organizational psychology

Industrial and organizational psychology (I/O) is among the newest fields in psychology.

Industrial Psychology focuses on improving, evaluating, and predicting job performance

while Organizational Psychology focuses on how organizations impact and interact with

individuals as well as how the individuals affect the organisational culture. In 1910,

through the works and experiments of Hugo Munsterberg and Walter Dill Scott,

Industrial Psychology became recognized as a legitimate part of the social science.

Organizational Psychology was not officially added until the 1970s and since then, the

field has flourished. The Society for Industrial Organizational Psychology has

approximately 3400 professional members and 1900 student members. These two

numbers combine to make up only about four percent of the members in the American

Psychological Association but the number has been rising since 1939 when there were

only one hundred professional I/O psychologists. I/O psychologists are employed by

academic institutions, consulting firms, internal human resources in industries, and

governmental institutions. Various universities across the United States are beginning to

strengthen their I/O Psychology programs due to the increase of interest and job demand

in the field. Industrial organizational psychologists look at questions regarding things

such as who to hire, how to define and measure successful job performance, how to

prepare people to be more successful in their jobs, how to create and change jobs so that
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they are safer and make people happier, and how to structure the organization to allow

people to achieve their potential.

21. School psychology

School psychology combines principles from educational psychology and clinical

psychology to understand and treat students with learning disabilities; to foster the

intellectual growth of "gifted" students; to facilitate prosocial behaviours in adolescents;

and otherwise to promote safe, supportive, and effective learning environments. School

psychologists are trained in educational and behavioral assessment, intervention,

prevention, and consultation, and many have extensive training in research. Currently,

school psychology is the only field in which a professional can be called a "psychologist"

without a doctoral degree, with the National Association of School Psychologists (NASP)

recognizing the Specialist degree as the entry level. This is a matter of controversy as the

APA does not recognize anything below a doctorate as the entry level for a psychologist.

Specialist-level school psychologists, who typically receive three years of graduate

training, function almost exclusively within school systems, while those at the doctoral-

level are found in a number of other settings as well, including universities, hospitals,

clinics, and private practice.

Topic : Testing And Society

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term British Psychological Society

 Give an overview of the Role of the British Psychological Society

 Discuss the research digest.

Definition/Overview:

Psychological testing: Psychological testing is a field characterized by the use of samples of

behavior in order to infer generalizations about a given individual. The technical term for the
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science behind psychological testing is psychometrics. By samples of behavior, one means

observations over time of an individual performing tasks that have usually been prescribed

beforehand, which often means scores on a test. These responses are often compiled into

statistical tables that allow the evaluator to compare the behavior of the individual being

tested to the responses of a norm group.

Key Points:

1. Psychological testing

Psychological testing is not the same as psychological assessment. Psychological

assessment is a process that involves the integration of information from multiple sources,

such as psychological tests, and other information such as personal and medical history,

description of current symptoms and problems by either self or others, and collateral

information (interviews with other persons about the person being assessed). A

psychological test is one of the sources of data used within the process of assessment;

usually more than one test is used. All psychologists do some level of assessment when

providing services to clients or patients, and may use for example, simple checklists to

assess some traits or symptoms, but psychological assessment is a more complex,

detailed, in-depth process. Typical types of focus for psychological assessment are to

provided a diagnosis, assess level of function or disability, help direct treatment, and

assess treatment outcome. A useful psychological measure must be both valid (i.e.,

actually measures what it claims to measure) and reliable (i.e., internally consistent or

give consistent results over time).

2. Interpreting scores

Psychological tests, like many measurements of human characteristics, can be interpreted

in a norm-referenced or criterion-referenced manner. Norms are statistical representations

of a population. A norm-referenced score interpretation compares an individual's results

on the test with the statistical representation of the population. In practice, rather than

testing a population, a representative sample or group is tested. This provides a group

norm or set of norms. One representation of norms is the Bell curve (also called "normal

curve"). Norms are available for standardized psychological tests, allowing for an

understanding of how an individual's scores compare with the group norms. Norm
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referenced scores are typically reported on the standard score (z) scale or a rescaling of it.

A criterion-referenced interpretation of a test score compares an individual's performance

to some criterion other than performance of other individuals. For example, the generic

school test typically provides a score in reference to a subject domain; a student might

score 80% on a geography test. Criterion-referenced score interpretations are generally

more applicable to achievement tests rather than psychological tests. Often, test scores

can be interpreted in both ways; a score of 80% on a geography test could place a student

at the 84th percentile, or a standard score of 1.0.

Topic : Basic Concepts In Measurement And Statistics

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term analytical psychology

 Give an overview of analytical psychological types

 Discuss the importance of psychological types.

Definition/Overview:

Analytical psychology: Analytical psychology (or Jungian psychology) refers to the school

of psychology originating from the ideas of Swiss psychiatrist Carl Jung, and then advanced

by his students and other thinkers who followed in his tradition. It is distinct from Freudian

psychoanalysis but also has a number of similarities. Its aim is the apprehension and

integration of the deep forces and motivations underlying human behaviour by the practice of

an accumulative phenomenology around the significance of dreams, folklore and mythology.

Depth psychology and archetypal psychology are related in that they both employ the model

of the unconscious mind as the source of healing and development in the individual.

Key Points:

1. Analytical Psychological types

Analytical psychology distinguishes several psychological types or temperaments.
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 Extravert (Jung's spelling is extravert, which most dictionaries use; the variant "extrovert" is

not preferred)

 Introvert

The attitude type could be thought of as the flow of libido (psychic energy). The

Introvert's flow is directed inward toward concepts and ideas and the Extravert's is

directed outward towards people and objects. There are several contrasting characteristics

between Extraverts and Introverts: Extraverts desire breadth and are action-oriented,

while introverts seek depth and are self-oriented. Research has shown that there may be a

positive correlation between the Introversion/Extraversion types and health deterioration.

Introverts may be more inclined to catatonic type schizophrenia and extraverts towards

bipolar disorder. The often misunderstood terms extravert and introvert derive from this

work. In Jung's original usage, the extraversion "is an outward-turning of libido",,

whereas introversion is an inward-turning of libido. Everyone has both the intraversion

and the extraversion mechanisms, and the collectively dominant type determines whether

an individual is introvert or extravert. According to Jung, the conscious psyche is an

apparatus for adaptation and orientation, and consists of a number of different psychic

functions. Among these he distinguishes four basic functions:

 Sensing: perception by means of the sense organs;

 Intuition: perceiving in unconscious way or perception of unconscious contents.

 Thinking: function of intellectual cognition; the forming of logical conclusions;

 Feeling: function of subjective estimation;

Thinking and feeling functions are rational, while sensing and intuition are nonrational.

According to Jung, rationality consists of figurative thoughts, feelings or actions with

reasona point of view based on objective value, which is set by practical experience.

Nonrationalityis not based in reason. Jung notes that elementary facts are also

nonrational, not because they are illogical but because, as thoughts, they are not

judgments. In any person, the degree of introversion/extraversion of one function can be

quite different from that of another function. Generally, we tend to favor our most

developed, superior function, while we can broaden our personality by developing the

others. Related to this, Jung noted that the unconscious often tends to reveal itself most

easily through a person's least developed, inferior function. The encounter with the
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unconscious and development of the underdeveloped function(s) thus tend to progress

together.

2. The complex

Early in Jung's career he coined the term and described the concept of the "complex".

Jung claims to have discovered the concept during his free association and galvanic skin

response experiments. Freud obviously took up this concept in his Oedipus complex

amongst others. Jung seemed to see complexes as quite autonomous parts of

psychological life. It is almost as if Jung were describing separate personalities within

what is considered a single individual, but to equate Jung's use of complexes with

something along the lines of multiple personality disorder would be a step out of bounds.

Jung saw an archetype as always being the central organizing structure of a complex. For

instance, in a "negative mother complex," the archetype of the "negative mother" would

be seen to be central to the identity of that complex. This is to say, our psychological lives

are patterned on common human experiences. Interestingly, Jung saw the Ego (which

Freud wrote about in German literally as the "I", one's conscious experience of oneself) as

a complex. If the "I" is a complex, what might be the archetype that structures it? Jung,

and many Jungians, might say "the hero," one who separates from the community to

ultimately carry the community further.

3. Clinical theories

Jung's writings have been of much interest to people of many backgrounds and interests,

including theologians, people from the humanities, and mythologists. Jung often seemed

to seek to make contributions to various fields, but he was mostly a practicing

psychiatrist, involved during his whole career in treating patients. A description of Jung's

clinical relevance is to address the core of his work. Jung started his career working with

hospitalized patients with major mental illnesses, most notably schizophrenia. He was

interested in the possibilities of an unknown "brain toxin" that could be the cause of

schizophrenia. But the majority and the heart of Jung's clinical career was taken up with

what we might call today individual psychodynamic psychotherapy, in gross structure

very much in the strain of psychoanalytic practice first formed by Freud.
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It is important to state that Jung seemed to often see his work as not a complete

psychology in itself but as his unique contribution to the field of psychology. Jung

claimed late in his career that only for about a third of his patients did he use "Jungian

analysis." For another third, Freudian psychology seemed to best suit the patient's needs

and for the final third Adleriananalysis was most appropriate. In fact, it seems that most

contemporary Jungian clinicians merge a developmentally grounded theory, such as Self

psychology or Donald Winnicott's work, with the Jungian theories in order to have a

"whole" theoretical repertoire to do actual clinical work. The "I" or Ego is tremendously

important to Jung's clinical work. Jung's theory of etiology of psychopathology could

almost be simplified to be stated as a too rigid conscious attitude towards the whole of the

psyche. That is, a psychotic episode can be seen from a Jungian perspective as the "rest"

of the psyche overwhelming the conscious psyche because the conscious psyche

effectively was locking out and repressing the psyche as a whole. John Weir Perry's book

The Far Side of Madness explores and fleshes out this idea of Jung's very well. The story

is a psychological description of a psychotic episode.

Jung hypothesized a medical basis for schizophrenia that was beyond the understanding

of the medical science of his day (and seems to still be beyond present medical science in

a satisfactory sense). Twin studies and plenty of clinical material seem to point clearly to

a medical basis for schizophrenia. It perhaps can best be said that schizophrenia is both

medical and psychological. A medical understanding (again, as yet still lacking) would

not change the fact that schizophrenia is lived by those who have it psychologically; that

is to say, as theorists and scientists, we may be able to say that schizophrenia happens in

genes, brains, and the electrochemical, but for one who has schizophrenia it also happens

in their mind and experience. This is to say a purely medical treatment of major mental

illness is inadequate, as is a purely psychological treatment of major mental illness.

4. Post-Jung

Samuels (1985) has distinguished three schools of "post-Jungian" therapy - the classical,

the developmental and the archetypal. Today there are more developments.

5. Classical school
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The classical school is that which tries to remain faithful to what Jung himself proposed

and taught in person and in his 20-plus volumes of work.

6. Developmental school

The developmental school, associated with Michael Fordham, Brian Feldman etc., can be

considered a bridge between Jungian psychoanalysis and Melanie Klein's object relations

theory. Laings and Goodheartare also often mentioned.

7. Archetypal school

The archetypal school (sometimes called "the imaginalschool"), with different views

associated with the Mythopoeticists, such as James Hillman in his intellectual theoretical

view of Archetypal psychology, Clarissa Pinkola Ests, in her view that ethnic and

aboriginal people are the originators of archetypal psychology and have long carried the

maps to the journey of the soul in their songs, tales, dream-telling, art and rituals; Marion

Woodman who proposes a feminist viewpoint regarding archetypal psychology, and other

Jungians like Thomas Moore, as well. Most mythopoeticists/archetypal psychology

innovators either imagine the Self not to be the main archetype of the collective

unconscious as Jung thought, but rather assign each archetype equal value...Others, who

are modern progenitors of archetypal psychology (such as Ests), think of the Self as that

which contains and yet is suffused by all the other archetypes, each giving life to the

other.

Robert L. Moore, one of Jung's most dedicated followers, has explored the archetypal

level of the human psyche in a series of five books co-authored with Douglas Gillette,

which have played an important role in the men's movement in the United States. R.

Moore likes to use computerese, so he likens the archetypal level of the human psyche to

a computer's hard wiring (its fixed physical components). Our personal experiences of

course influence our accessing the archetypal level of the human psyche, but personalized

ego consciousness can be likened to computer software

8. Process Oriented school
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Process oriented psychology (sometimes called process work) is associated with the

Zurich trained Jungian analyst Arnold Mindell. Process work developed in the late 1970's

and early 1980's and was originally identified as a "daughter of Jungian Psychology".

Process work stresses awareness of the "unconscious" as an ongoing flow of experience.

This approach expands Jung's work beyond verbal individual therapy to include body

experience, altered and comatose states as well as multicultural group work.

Topic : Scales, Transformations, And Norms

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term psychological test.

 Give an overview of IQ/achievement tests.

 Discuss the role and importance of IQ tests.

Definition/Overview:

Psychological Test: Psychological tests, like many measurements of human characteristics,

can be interpreted in a norm-referenced or criterion-referenced manner. Norms are statistical

representations of a population. A norm-referenced score interpretation compares an

individual's results on the test with the statistical representation of the population. In practice,

rather than testing a population, a representative sample or group is tested. This provides a

group norm or set of norms. One representation of norms is the Bellcurve (also called

"normal curve"). Norms are available for standardized psychological tests, allowing for an

understanding of how an individual's scores compare with the group norms. Norm referenced

scores are typically reported on the standard score (z) scale or a rescaling of it.

Key Points:

1. IQ/achievement tests
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IQ tests are measures of intelligence, while achievement tests are measures of the use and

level of development of use of the ability. IQ (or cognitive) tests and achievement tests

are common norm-referenced tests. In these types of tests, a series of tasks is presented to

the person being evaluated, and the person's responses are graded according to carefully

prescribed guidelines. After the test is completed, the results can be compiled and

compared to the responses of a norm group, usually comprised of people at the same age

or grade level as the person being evaluated. IQ tests which contain a series of tasks

typically divide the tasks into verbal (relying on the use of language) and performance, or

non-verbal (relying on eye-hand types of tasks, or use of symbols or objects). Examples

of verbal IQ test tasks are vocabulary and information (answering general knowledge

questions). Non-verbal examples are timed completion of puzzles (object assembly),

making designs out of coloured blocks (block design).

IQ tests (e.g., WAIS-III, WISC-IV, Cattell Culture Fair III and academic achievement

tests (e.g., WIAT, WRAT) are designed to be administered to either an individual (by a

trained evaluator) or to a group of people (paper and pencil tests). The individually-

administered tests tend to be more comprehensive, more reliable, more valid and

generally to have better psychometric characteristics than group-administered tests.

However, individually-administered tests are more expensive to administer because of the

need for a trained administrator (psychologist, school psychologist, or psychometrician)

and because of the limitation of working with just one client at a time.

2. Cognitive Psychological Approaches to Similarity

Similarity refers to the psychological nearness or proximity of two mental

representations. Research in cognitive psychology has taken a number of approaches to

the concept of similarity. Each of them is related to a particular set of assumptions about

knowledge representation. Mental distance approaches assume that mental

representations can be conceptualized as some kind of mental space. Concepts are

represented as points within the space. Similarity between concepts is a function of the

distance between the concepts in space. Concepts represented by points that are near to

each other are more psychologically similar than are points that are conceptually distant.

A strength of this approach is there are many mathematical techniques for deriving spaces

from data such as Multidimensional scaling and Latent semantic analysis
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3. Featural approaches

Featural approaches were developed to address limitations of the mental distance

approaches. For example, spaces are symmetric. The distance between two points is the

same regardless of which point you start from. However, psychological similarity is not

symmetric. For example, we often prefer to state similarity in one direction. For example,

it feels more natural to say that 101 is like 100 than to say that 100 is like 101.

Furthermore, many metaphors are also directional. Saying "That surgeon is a butcher"

means something quite different from saying "That butcher is a surgeon."

Featural approaches assumed that people represent concepts by lists of features that

describe properties of the items. A similarity comparison involves comparing the feature

lists that represent the concepts. Features that are shared in the feature lists are

commonalities of the pair and features that are contained in one feature set but not the

other are differences of the pair. It is possible to account for people's intuitions or ratings

of the similarities between concepts by assuming that judgments of similarity increase

with the number of commonalities (weighted by the salience of those commonalities) and

decreases with the number of differences (weighted by the salience of the differences).

4. Structural approaches

Structural approaches to similarity were developed to address limitations of the featural

account. In particular, featuralapproaches assume that the commonalities and differences

are independent of each other. However, commonalities and differences are not

psychologically independent. In fact, determining the differences between a pair requires

finding the commonalities. Consider the comparison between a car and a motorcycle.

Both have wheels. That is a commonality. However, cars have four wheels, while

motorcycles have two wheels. That is a difference. Because this difference required first

finding a commonality between the pair, it is called an alignable difference.

Alignabledifferences contrast with nonalignable differences which are aspects of one

concept that have no correspondence in the other. For example, cars have seatbelts and

motorcycles do not. Research suggests that alignable differences have a larger impact on

people's judgments of similarity than do nonalignabledifferences. Thus, the relationship

between the commonalities of a pair and the differences is important for understanding

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

24
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



people's assessments of similarity. Structural approaches to similarity emerged from

research on analogy.

5. Transformational approaches

Transformational accounts of similarity were developed to find a way to think about

similarity independently of the type of mental representation. On this view, any mental

representation can be transformed into another mental representation through some series

of steps. For any representation system and set of transformations, it is possible to define

the shortest set of steps (i.e., the shortest program) that will transform one representation

into another. The shorter this minimal program, the more similarity the pair of concepts.

6. Social Psychological Approaches

In social psychology, similarity refers to how closely attitudes, values, interests and

personality match between people. Research has consistently shown that similarity leads

to interpersonal attraction. Many forms of similarity have been shown to increase liking.

Similarities in opinions, interpersonal styles, amount of communication skill,

demographics, and values have all been shown in experiments to increase liking. Several

explanations have been offered to explain similarity increases interpersonal attraction.

First, people with similar interests tend to put themselves into similar types of settings.

For example, two people interested in literature are likely to run into each other in the

library and form a relationship (involving the propinquity effect). Another explanation is

that we notice similar people, expect them to like us, and initiate relationships. Also,

having relationships with similar people helps to validate the values held in common.

Finally, people tend to make negative assumptions about those who disagree with them

on fundamental issues, and hence feel repulsion.

In Section 2 of this course you will cover these topics:
Reliability: The Consistency Of Test Scores.

Using And Interpreting Information About Test Reliability

Validity Of Measurement: Content And Construct-Oriented Validation Strategies

Validity For Decisions: Criterion-Related Validity

Topic : Reliability: The Consistency Of Test Scores.

Topic Objective:
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At the end of this topic student would be able to:

 Introduce the term psychometrics.

 Give an overview of the role of psychometrics in the field of education

 Discuss the characteristics of psychometrics in education field.

Definition/Overview:

Psychometrics: Psychometrics is the field of study concerned with the theory and technique

of educational and psychological measurement, which includes the measurement of

knowledge, abilities, attitudes, and personality traits. The field is primarily concerned with

the study of measurement instruments such as questionnaires and tests. It involves two major

research tasks, namely:

 the construction of instruments and procedures for measurement; an

 the development and refinement of theoretical approaches to measurement

Key Points:

1. Origins and background

Much of the early theoretical and applied work in psychometrics was undertaken in an

attempt to measure intelligence. Francis Galton is often referred to as the father of

psychometrics, having devised and used mental tests. However, the origin of

psychometrics also has connections to the related field of psychophysics. Charles

Spearman, a pioneer in psychometrics who developed approaches to the measurement of

intelligence, studied under Wilhelm Wundt and was trained in psychophysics. The

psychometrician L. L. Thurstonelater developed and applied a theoretical approach to the

measurement referred to as the law of comparative judgment, an approach which has

close connections to the psychophysical theory developed by Ernst Heinrich Weber and

Gustav Fechner. In addition, Spearman and Thurstoneboth made important contributions

to the theory and application of factor analysis, a statistical method that has been

developed and used extensively in psychometrics.

More recently, psychometric theory has been applied in the measurement of personality,

attitudes and beliefs, academic achievement, and in health-related fields. Measurement of
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these unobservable phenomena is difficult, and much of the research and accumulated art

in this discipline has been developed in an attempt to properly define and quantify such

phenomena. Critics, including practitioners in the physical sciences and social activists,

have argued that such definition and quantification is impossibly difficult, and that such

measurements are often misused. Proponents of psychometric techniques can reply,

though, that their critics often misuse data by not applying psychometric criteria, and also

that various quantitative phenomena in the physical sciences, such as heat and forces,

cannot be observed directly but must be inferred from their manifestations. Figures who

made significant contributions to psychometrics include Karl Pearson, L. L.

Thurstone,Georg Rasch, Johnson O'Connor, Frederic M. Lord, Ledyard R. Tucker and

Arthur Jensen.

2. Measurement In The Social Sciences

The definition of measurement in the social sciences has a long history. A currently

widespread definition, proposed by Stanley Smith is that measurement is "the assignment

of numerals to objects or events according to some rule". This definition was introduced

in the paper in which Stevens proposed four levels of measurement. Although widely

adopted, this definition differs in important respects from the more classical definition of

measurement adopted throughout the physical sciences, which is that measurement is the

numerical estimation and expression of the magnitude of one quantity relative to another

Indeed, Stevens' definition of measurement was put forward in response to the British

Ferguson Committee, whose chair, A. Ferguson, was a physicist. The committee was

appointed in 1932 by the British Association for the Advancement of Science to

investigate the possibility of quantitatively estimating sensory events. Although its chair

and other members were physicists, the committee also comprised several psychologists.

The committee's report highlighted the importance of the definition of measurement.

While Stevens' response was to propose a new definition, which has had considerable

influence in the field, this was by no means the only response to the report. Another,

notably different, response was to accept the classical definition, as reflected in the

following statement:

"Measurement in psychology and physics are in no sense different. Physicists can

measure when they can find the operations by which they may meet the necessary
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criteria; psychologists have but to do the same. They need not worry about the

mysterious differences between the meaning of measurement in the two sciences."

These divergent responses are reflected to a large extent within alternative approaches to

measurement. For example, methods based on covariance matrices are typically

employed on the premise that numbers, such as raw scores derived from assessments, are

measurements. Such approaches implicitly entail Stevens' definition of measurement,

which requires only that numbers are assigned according to some rule. The main research

task, then, is generally considered to be the discovery of associations between scores, and

of factors posited to underlie such associations. On the other hand, when measurement

models such as the Rasch model are employed, numbers are not assigned based on a rule.

Instead, in keeping with Reese's statement above, specific criteria for measurement are

stated, and the objective is to construct procedures or operations that provide data which

meet the relevant criteria. Measurements are estimated based on the models, and tests are

conducted to ascertain whether it has been possible to meet the relevant criteria.

3. Instruments and procedures

The first psychometric instruments were designed to measure the concept of intelligence.

The best known historical approach involves the Stanford-BinetIQ test, developed

originally by the French Psychologist Alfred Binet. Contrary to a fairly widespread

misconception, there is no compelling evidence that it is possible to measure innate

intelligence through such instruments, in the sense of an innate learning capacity

unaffected by experience, nor was this the original intention when they were developed.

Nevertheless, IQ tests are useful tools for various purposes. An alternative conception of

intelligence is that cognitive capacities within individuals are a manifestation of a general

component, or general intelligence factor, as well as cognitive capacity specific to a given

domain. Psychometrics is applied widely in educational assessment to measure abilities in

domains such as reading, writing, and mathematics. The main approaches in applying

tests in these domains have been Classical Test Theory and the more modern Item

Response Theory and Rasch measurement models. These modern approaches permit joint

scaling of persons and assessment items, which provides a basis for mapping of

developmental continua by allowing descriptions of the skills displayed at various points

along a continuum. Such approaches provide powerful information regarding the nature

of developmental growth within various domains. Another major focus in psychometrics
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have been on personality testing. There have been a range of theoretical approaches to

conceptualising and measuring personality. Some of the better known instruments include

the Minnesota MultiphasicPersonality Inventory, the Five-factor Model (or "Big 5") and

tools such as PAPI and Myers-Briggs Type Indicator. Attitudes have also been studied

extensively in psychometrics. A common approach to the measurement of attitudes is the

use of the Likert scale. An alternative approach involves the application of unfolding

measurement models, the most general being the Hyperbolic Cosine Model

4. Theoretical approaches

Psychometric theory involves several distinct areas of study. First, psychometricianshave

developed a large body of theory used in the development of mental tests and analysis of

data collected from these tests. This work can be roughly divided into classical test theory

(CTT) and the item response theory An approach which seems mathematically to be

similar to IRT but also quite distinctive, in terms of its origins and features, is represented

by the Rasch model for measurement. The development of the Rasch model, and the

broader class of models to which it belongs, was explicitly founded on requirements of

measurement in the physical sciences. Second, psychometricians have developed methods

for working with large matrices of correlations and covariances. Techniques in this

general tradition include factor analysis (finding important underlying dimensions in the

data), multidimensional scaling (finding a simple representation for high-dimensional

data) and data clustering (finding objects which are like each other). In these multivariate

descriptive methods, users try to simplify large amounts of data. More recently, structural

equation modeling and path analysis represent more sophisticated approaches to solving

this problem of large covariance matrices. These methods allow statistically sophisticated

models to be fitted to data and tested to determine if they are adequate fits. One of the

main deficiencies in various factor analysis is a lack of cutting points. A usual procedure

is to stop factoring when eigenvalues drop below one because the original sphere shrinks.

The lack of the cutting points concerns other multivariate methods, too. At the bottom,

psychometric spaces are Hilbertianbut they are dealt with as if Cartesian. Therefore, the

problem is more of interpretations than utilizing a method.

5. Key concepts
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The key traditional concepts in classical test theory are reliability and validity. A reliable

measure is measuring something consistently, while a valid measure is measuring what it

is supposed to measure. A reliable measure may be consistent without necessarily being

valid, e.g., a measurement instrument like a broken ruler may always under-measure a

quantity by the same amount each time (consistently), but the resulting quantity is still

wrong, that is, invalid. For another analogy, a reliable rifle will have a tight cluster of

bullets in the target, while a valid one will center its cluster around the center of the

target, whether or not the cluster is a tight one. Both reliability and validity may be

assessed conceptually and mathematically. Internal consistency may be assessed by

correlating performance on two halves of a test (split-half reliability); the value of the

Pearson product-moment correlation coefficient is adjusted with the Spearman-Brown

prediction formula to correspond to the correlation between two full-length tests. Other

approaches include the intra-class correlation (the ratio of variance of measurements of a

given target to the variance of all targets). A commonly used measure is Cronbach's α,

which is equivalent to the mean of all possible split-half coefficients. Stability over

repeated measures is assessed with the Pearson coefficient, as is the equivalence of

different versions of the same measure (different forms of an intelligence test, for

example). Other measures are also used.

6. Validity

Validity may be assessed by correlating measures with a criterion measure known to be

valid. When the criterion measure is collected at the same time as the measure being

validated the goal is to establish concurrent validity; when the criterion is collected later

the goal is to establish predictive validity. A measure has construct validity if it is related

to other variables as required by theory. Content validity is simply a demonstration that

the items of a test are drawn from the domain being measured. In a personnel selection

example, test content is based on a defined statement or set of statements of knowledge,

skill, ability, or other characteristics obtained from a job analysis. Predictive or

concurrent validity cannot exceed the square of the correlation between two versions of

the same measure.

Item response theory models the relationship between latent traits and responses to test

items. Among other advantages, IRT provides a basis for obtaining an estimate of the

location of a test-taker on a given latent trait as well as the standard error of measurement
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of that location. For example, a university student's knowledge of history can be deduced

from his or her score on a university test and then be compared reliably with a high

school student's knowledge deduced from a less difficult test. Scores derived by classical

test theory do not have this characteristic, and assessment of actual ability (rather than

ability relative to other test-takers) must be assessed by comparing scores to those of a

"norm group" randomly selected from the population. In fact, all measures derived from

classical test theory are dependent on the sample tested, while, in principle, those derived

from item response theory are not.

7. Standards of quality

The considerations of validity and reliability typically are viewed as essential elements

for determining the quality of any test. However, professional and practitioner

associations frequently have placed these concerns within broader contexts when

developing standards and making overall judgments about the quality of any test as a

whole within a given context. A consideration of concern in many applied research

settings is whether or not the metric of a given psychological inventory is meaningful or

arbitrary.

8. Testing standards

In this field, the Standards for Educational and Psychological Testing place standards

about validity and reliability, along with errors of measurement and related considerations

under the general topic of test construction, evaluation and documentation. The second

major topic covers standards related to fairness in testing, including fairness in testing and

test use, the rights and responsibilities of test takers, testing individuals of diverse

linguistic backgrounds, and testing individuals with disabilities. The third and final major

topic covers standards related to testing applications, including the responsibilities of test

users, psychological testing and assessment, educational testing and assessment, testing in

employment and credentialing, plus testing in program evaluation and public policy.

9. Evaluation standards

In the field of evaluation, and in particular educational evaluation, the Joint Committee on

Standards for Educational Evaluation has published three sets of standards for
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evaluations. The Personnel Evaluation Standards was published in 1988, The Program

Evaluation Standards was published in 1994, and The Student Evaluation Standards was

published in 2003. Each publication presents and elaborates a set of standards for use in a

variety of educational settings. The standards provide guidelines for designing,

implementing, assessing and improving the identified form of evaluation. Each of the

standards has been placed in one of four fundamental categories to promote educational

evaluations that are proper, useful, feasible, and accurate. In these sets of standards,

validity and reliability considerations are covered under the accuracy topic. For example,

the student accuracy standards help ensure that student evaluations will provide sound,

accurate, and credible information about student learning and performance.

Topic : Using And Interpreting Information About Test Reliability

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term reliability in relation to psychology.

 Give an overview of test retest reliability.

 Discuss the inter rater reliability.

Definition/Overview:

Reliability: Reliability refers to the consistency of a measure. A test is considered reliable if

we get the same result repeatedly. For example, if a test is designed to measure a trait (such

as introversion), then each time the test is administered to a subject, the results should be

approximately the same. Unfortunately, it is impossible to calculate reliability exactly, but

there several different ways to estimate reliability.

Reliability does not imply validity. That is, a reliable measure is measuring something

consistently, but not necessarily what it is supposed to be measuring. For example, while

there are many reliable tests of specific abilities, not all of them would be valid for predicting,

say, job performance. In terms of accuracy and precision, reliability is precision, while

validity is accuracy. In experimental sciences, reliability is the extent to which the

measurements of a test remain consistent over repeated tests of the same subject under

identical conditions. An experiment is reliable if it yields consistent results of the same
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measure. It is unreliable if repeated measurements give different results. It can also be

interpreted as the lack of random error in measurement. In engineering, reliability is the

ability of a system or component to perform its required functions under stated conditions for

a specified period of time. It is often reported in terms of a probability. Evaluations of

reliability involve the use of many statistical tools.

Key Points:

1. Test-Retest Reliability

To gauge test-retest reliability, the test is administered twice at two different points in

time. This kind of reliability is used to assess the consistency of a test across time. This

type of reliability assumes that there will be no change in the quality or construct being

measured. Test-retest reliability is best used for things that are stable over time, such as

intelligence. Generally, reliability will be higher when little time has passed between

tests.

2. Inter-rater Reliability

This type of reliability is assessed by having two or more independent judges score the

test. The scores are then compared to determine the consistency of the raters estimates.

One way to test inter-rater reliability is to have each rater assign each test item a score.

For example, each rater might score items on a scale from 1 to 10. Next, you would

calculate the correlation between the two rating to determine the level of inter-rater

reliability. Another means of testing inter-rater reliability is to have raters determine

which category each observations falls into and then calculate the percentage of

agreement between the raters. So, if the raters agree 8 out of 10 times, the test has an 80%

inter-rater reliability rate.

3. Parallel-Forms Reliability

Parellel-forms reliability is gauged by comparing to different tests that were created using

the same content. This is accomplished by creating a large pool of test items that measure
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the same quality and then randomly dividing the items into two separate tests. The two

tests should then be administered to the same subjects at the same time.

4. Internal Consistency Reliability

This form of reliability is used to judge the consistency of results across items on the

same test. Essentially, you are comparing test items that measure the same construct to

determine the tests internal consistency. When you see a question that seems very similar

to another test question, it may indicate that the two questions are being used to gauge

reliability. Because the two questions are similar and designed to measure the same thing,

the test taker should answer both questions the same, which would indicate that the test

has internal consistency.

5. Estimation

Reliability may be estimated through a variety of methods that fall into two types: Single-

administration and multiple-administration. Multiple-administration methods require that

two assessments are administered. In the test-retest method, reliability is estimated as the

Pearson product-moment correlation coefficient between two administrations of the same

measure. In the alternate forms method, reliability is estimated by the Pearson product-

moment correlation coefficient of two different forms of a measure, usually administered

together. Single-administration methods include split-half and internal consistency. The

split-half method treats the two halves of a measure as alternate forms. This "halves

reliability" estimate is then stepped up to the full test length using the Spearman-Brown

prediction formula. The most common internal consistency measure is Cronbach'salpha,

which is usually interpreted as the mean of all possible split-half coefficients. Cronbach's

alpha is a generalization of an earlier form of estimating internal consistency, Kuder-

Richardson Formula 20.

Each of these estimation methods is sensitive to different sources of error and so might

not be expected to be equal. Also, reliability is a property of the scores of a measure

rather than the measure itself and are thus said to be sample dependent. Reliability

estimates from one sample might differ from those of a second sample (beyond what

might be expected due to sampling variations) if the second sample is drawn from a

different population because the true reliability is different in this second population.
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(This is true of measures of all types--yardsticks might measure houses well yet have poor

reliability when used to measure the lengths of insects.)

Reliability may be improved by clarity of expression (for written assessments),

lengthening the measure, and other informal means. However, formal psychometric

analysis, called the item analysis, is considered the most effective way to increase

reliability. This analysis consists of computation of item difficulties and item

discrimination indices, the latter index involving computation of correlations between the

items and sum of the item scores of the entire test. If items that are too difficult, too easy,

and/or have near-zero or negative discrimination are replaced with better items, the

reliability of the measure will increase.

R(t) = 1 − F(t).

R(t) = exp( − λt). (where λ is the failure rate)

6. Classical test theory

In classical test theory, reliability is defined mathematically as the ratio of the variation of

the true score and the variation of the observed score. Or, equivalently, one minus the

ratio of the variation of the error score and the variation of the observed score:

where ρxx' is the symbol for the reliability of the observed score, X; , , and

are the variances on the measured, true and error scores respectively. Unfortunately, there

is no way to directly observe or calculate the true score, so a variety of methods are used

to estimate the reliability of a test.

Some examples of the methods to estimate reliability include test-retest reliability,

internal consistency reliability, and parallel-test reliability. Each method comes at the

problem of figuring out the source of error in the test somewhat differently.

7. Item response theory
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It was well-known to classical test theorists that measurement precision is not uniform

across the scale of measurement. Tests tend to distinguish better for test-takers with

moderate trait levels and worse among high- and low-scoring test-takers. Item response

theory extends the concept of reliability from a single index to a function called the

information function. The IRT information function is the inverse of the conditional

observed score standard error at any given test score. Higher levels of IRT information

indicate higher precision and thus greater reliability.

Topic : Validity Of Measurement: Content And Construct-Oriented Validation

Strategies

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term Strategies for psychological growth

 Give an overview of raising aspirations

 Discuss importance of strategies for psychological growth.

Definition/Overview:

Strategies for psychological growth: Many people are generally satisfied with the material

and social circumstances of their lives. They have sufficient money, good health, steady jobs,

good friends and relationships. But that does not mean all their aspirations in life have been

fulfilled. Often in such cases their primary focus shifts from the material and external to

psychological and internal. They look for ways to expand their personalities, grow

psychologically or even spiritually. In sum, the individual seeks to become a better, happier

person. Psychologist Abraham Maslowreferred to this phenomenon as a hierarchy of human

needs.

Psychological growth means different things to different people. For some people it means

greater freedom to do what they want, live as they want and pursue their interests. Others

seek to understand themselves better, develop their personal capacities, and experience new

things. Some want to search within themselves for some deeper truer self or psyche. If you

are one who aspires to grow psychologically, the methods suggested below can help you
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make rapid progress toward becoming a better, happier person. These are simple but

powerful strategies that can generate immediate results.

Key Points:

1. Raising aspiration

The animal is content and satisfied when its needs are met. The ordinary human being

also strives to satisfy physical needs. We progress materially when we increase our

capacity to meet those needs and live in material comfort. But in addition we also seek to

win social acceptance, prestige, status or superiority over other people. We progress

socially when we enhance our position in society. Psychological growth and spiritual

progress begin only when we rise above the mere effort to satisfy physical and social

needs. When we are satisfied, we cease to grow. Growth comes from aspiration for

progress. Aspiration generates a will for self-improvement. Will releases our energy for

new and greater efforts. Raising our aspirations, our will and our energy level are the

essential basis for psychological and spiritual progress. We can raise our aspiration at any

moment in any act by

 Choosing always growth and progress rather than comfort and convenience

 Accepting and trying to live by higher ideals

 Embracing and living by higher values

 Avoiding all wasteful expenditure of energy or dissipation

 Exhausting our effort for progress. Maximum effort generates and releases ever greater

energy.

2. Increase your self-awareness

To accomplish more in society, we need to acquire greater awareness of the world around

us so that we can identify emerging opportunities and concealed potentials that exist

regardless of how limiting the circumstances may appear to be. This awareness requires

imagination, open-mindedness, the capacity to see what has not yet taken concrete shape.

Similarly, to grow psychologically we need to acquire greater self-awareness of our own

inner personality, its tendencies, propensities, positive and negative characteristics. This

self-awareness requires objectivity, impartiality, the capacity to see ourselves as other
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people see us, without self-justification or defensiveness. The greater our self-awareness,

the greater our capacity to master our own personality and grow psychologically.

To acquire greater self-awareness,

 Become more conscious and sincere regarding your own defects and deficiencies.

 Judge other people by the same standards with which you judge yourself. If you expect a

certain behavior from others, be absolutely sure that it is what you yourself would do under

all circumstances.

 Accept the spiritual truth that whatever characteristics we see and condemn in other people

are there within ourselves.

 Instead of reacting to the behavior of others, try to become more conscious of corresponding

aspects of our own personality.

 It is especially true that the things which bother us most in other people are characteristics

which we too possess but are trying to conceal from ourselves.

 The greater our self-awareness, the greater our understanding and tolerance of other people.

 When you discover a characteristics in yourself that you disapprove of, do not feel sorry. If

you are sorry, it only means you are attached to the characteristics you have seen and do not

want to give them up.

 When you see something objectionable in yourself, recognize it honestly. Sincerely vow to

change. Be happy that you have become more conscious and can now improve yourself.

3. Become more positive

The normal human ego feels separate from other people and often in competition with

them. It tends to look down upon other people, to feel inferior or superior, to strive to

dominate or escape from domination, to feel happy when we rise relative to other people

and feel jealous or envious when other people rise relative to us. Growth means to replace

this sense of competition or hostility with an active, genuine feeling of goodwill for other

people. To be spiritually positive means to eliminate all negative thoughts, feelings,

reactions, and urges. To feel only positively about other people and the world around us.

To be incapable of complaining, reacting, condemning or protesting. Taken to perfection,

this is a very elevated state of consciousness that takes decades of effort to attain. It

requires a great knowledge and wisdom to understand how and why what we perceive as

negative in those around us serves an important function for our own progress.
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Everyone can apply this principle to make their personal interactions and relationships

with those around them a means for psychogical and spiritual progress. To become more

positive

 Develop perfect manners. Harmonious actions form the basis for inner harmony to develop.

 Avoid all actions that disturb or annoy other people

 Never complain about others

 Avoid gossip and ignore rumors

 Never criticize people verbally

 Never criticize people mentally -- rather try to understand them

 Never express or harbor jealousy. If you feel it, pray for it to leave you.

 Take joy in others' accomplishments and happiness

 Aspire and work for the success and fulfilment of other people

 Generate a feeling of active goodwill for everyone you know and meet

4. Raise your values

One of the most powerful ways to grow psychologically is to raise your values to a higher

level and translate those higher values into action in all that you do. Values represent the

essence and quintessence of knowledge acquired by humanity over millenium. Values

give us the knowledge for growth, development, accomplishment and never ending

progress. Values are spiritual skills that direct our energies to every higher levels of

accomplishment.

There are many values that can foster our psychological growth. A few important

psychological values are mentioned below:

 Self-reliance: Growth means to be more willing and capable of taking care of ourselves rather

than expecting other people to do things for us or blaming them if things do not happen the

way we want or expect.

 Responsibility: Self-reliance does not mean we take care only of ourselves. The more we

grow, the more we are capable and willing to take responsibility for other people as well as

ourselves and to also ensure that work gets done properly.
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 Respect other people: The more mature we become, the more we value and respect the

individuality of other people, even when their beliefs and attitudes are very different from our

own. We become more tolerant of differences, more patient and understanding.

 Integrity: It takes great personal strength to be honest and not to compromise our standards

under the pressure to conform or the temptations of life. A psychologically mature person is

true to his own ideals and beliefs -- without being dogmatic -- even at the sacrifice of

immediate advantages.

 Goodwill: To have a positive attitude towards all other people and take joy in their

achievements and progress is a high psychological value that elevates personality to the

borderline of spirituality.

5. Develop Individuality

Most of us pride ourselves on the fact that we are unique individuals with our own ideas,

opinions, beliefs, values, attitudes, goals, aspirations, sentiments, preferences and so

forth. But if we scratch the surface a little we find that most or all of what we pride

ourselves on as our own is what we have learnt or inherited -- genetically from our

parents and ancestors, socially from our upbringing and education, socially and culturally

from the society we live in, intellectually from the prevailing ideas and beliefs of the

times in which we live. Where is our real individuality in all of these? This raises a more

fundamental question: 'What does it really mean to be an individual?' Clearly our manners

and behaviors which we learn from those around us do not qualify us. Nor do our

character traits and values which we inherit from our family and society. Nor do our

thoughts and opinions which we acquire mainly from other people. To be an individual

means to shift the center of reference from outside to inside. It means that we should

consciously formulate and choose our thoughts, opinions, beliefs, values and attitudes

rather than simply accept what others think, feel and belief to be true and right. To be a

real individual is to discover the inner center of reference, to draw guidance from inside.

It also means not to rely on or depend on others to support us or solve our problems. It

means to be self-reliant.

Most of all, to be an individual one must be free. Not free from outer constraints but free

from mental, emotional and psychological conditioning. Free to think and do what is true

and right, not just what other people think and do. Free to take risks and court adventure,

not bound by a need for safety and security. To be an individual is to discover the
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freedom of the soul and express it in life. Individuality is often confused with being self-

centered, preoccupied with our own lives, selfish and insisting on our own way. But

selfishness is only egoism. A true individual can be generous, selfless and dedicated to

the welfare of others. He or she can follow others or defer to their wishes out of

magnanimity rather than subservience. The true individual has no need to dominate or

assert. A true individual thinks of others rather than his own needs, listens to others rather

than feeling the compulsion to instruct, gives to others rather than wanting to receive.

Here are a few ways to move toward individuality:

 Take responsibility for your life.

 Refuse to blame your problems on other people.

 Do not expect other people to solve your problems and accomplish on your behalf.

 Examine your beliefs, opinions, values to see how far you really believe them and how far

you simply accept what others believe for the sake of conformity.

 In your thoughts and acts, do not seek social approval or acceptance. Do what you know to be

right and best.

 Respect the uniqueness of other people. Do not expect them to share your views or conform

to your wishes.

 Do not justify what you are or insist that others accept you as you are. Try to be better every

day.

 Do not seek satisfaction. Seek growth, challenges and constant progress.

Topic : Validity For Decisions: Criterion-Related Validity

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term criterion validity.

 Give an overview of the importance of the concept of validity.

 Discuss the types of validity.

Definition/Overview:
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Criterion Validity: In psychometrics, criterion validity is a measure of how well one

variable or set of variables predicts an outcome based on information from other variables,

and will be achieved if a set of measures from a personality test relate to a behavioral

criterion that psychologists agree on. A typical way to achieve this is in relation to the extent

to which a score on a personality test can predict future performance or behaviour. Another

way involves correlating test scores with another established test that also measures the same

personality characteristic.

Criteria or concrete validity is the extent to which the measures are demonstrably related to

concrete criteria in the "real" world. This type of validity is often divided into "concurrent"

and "predictive" subtypes. The term "concurrent validity" is reserved for demonstrations

relating a measure to other concrete criteria assessed simultaneously. "Predictive validity"

refers to the degree to which any measure can predict future concrete events. These variables

are often represented as intermediate and ultimate criteria. For example, let us say we are

conducting a study on success in college. If we find out there is a high correlation between

student grades in high-school math classes and their success in college (which can be

measured by many possible variables), we would say there is high criterion-related validity

between the intermediate variable (grades in high-school math classes) and the ultimate

variable (success in college). Essentially, the grades students received in high-school math

can be used to predict their success in college.

Key Points:

1. Validity

In psychology, validity has two distinct fields of application. The first involves test

validity, a concept that has evolved with the field of psychometrics but which textbooks

still commonly gloss over in explaining that it is the degree to which a test measures what

it was designed to measure. The second involves research design. Here the term refers to

the degree to which a study supports the intended conclusion drawn from the results. In

the Campbelliantradition, this latter sense divides into four aspects: support for the

conclusion that the causal variable caused the effect variable in the specific study

(internal validity), support that the same effect generalizes to the population from which

the sample was drawn (statistical conclusion validity), support for the intended
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interpretation of the variables (construct validity), and support for the generalization of

the results beyond the studied population (external validity).

2. Types of Validity

2.1. Internal validity

Internal validity is an inductive estimate of the degree to which conclusions about

causes of relations are likely to be true, in view of the measures used, the research

setting, and the whole research design. Good experimental techniques in which

the effect of an independent variable on a dependent variable is studied under

highly controlled conditions, usually allow for higher degrees of internal validity

than, for example, single-case designs.

2.2. External validity

The issue of External validity concerns the question to what extent one may safely

generalize the (internally valid) causal inference:

o from the sample studied to the defined target population and

o to other populations (i.e. across time and space)

2.3. Ecological validity

This issue is closely related to external validity and covers the question to which

degree your experimental findings mirror what you can observe in the real world

(ecology= science of interaction between organism and its environment).

Ecological validity is whether the results can be applied to real life situations.

Typically in science, you have two domains of research: Passive-observational

and active-experimental. The purpose of experimental designs is to test causality,

so that you can infer A causes B or B causes A. But sometimes, ethical and/or

methologicalrestrictions prevent you from conducting an experiment (e.g. how

does isolation influence a child's cognitive functioning?) Then you can still do

research, but it's not causal, it's correlational, A occurs together with B. Both

techniques have their strengths and weaknesses. To get an experimental design

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

43
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



you have to control for all interfering variables. That's why you conduct your

experiment in a laboratory setting. While gaining internal validity (excluding

interfering variables by keeping them constant) you lose ecological validity

because you establish an artificial lab setting. On the other hand with

observational research you can't control for interfering variables (low internal

validity) but you can measure in the natural (ecological) environment, thus at the

place where behavior occurs.

2.4. Population validity

Population validity refers to the extent to which the findings can be generalisedto

other populations of people

2.5. Construct validity

Construct validity refers to the totality of evidence about whether a particular

operationalization of a construct adequately represents what is intended by

theoretical account of the construct being measured. (Demonstrate an element is

valid by relating it to another element that is supposively valid.) There are two

approaches to construct validity- sometimes referred to as 'convergent validity'

and 'divergent validity'.

2.6. Intentional validity

This type of Validity proves no bias

2.7. Content validity

This is a non-statistical type of validity that involves the systematic examination

of the test content to determine whether it covers a representative sample of the

behaviour domain to be measured A test has content validity built into it by

careful selection of which items to include Items are chosen so that they comply

with the test specification which is drawn up through a thorough examination of

the subject domain. Foxcraftnote that by using a panel of experts to review the test
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specifications and the selection of items the content validity of a test can be

improved. The experts will be able to review the items and comment on whether

the items cover a representative sample of the behaviour domain.

2.8. Face validity

Face validity is very closely related to content validity. While content validity

depends on a theoretical basis for assuming if a test is assessing all domains of a

certain criterion (e.g. does assessing addition skills yield in a good measure for

mathematical skills? - To answer this you have to know, what different kinds of

arithmetic skills mathematical skills include ) face validity relates to whether a test

appears to be a good measure or not. This judgment is made on the "face" of the

test, thus it can also be judged by the amateur.

2.9. Criterion validity

Criterion-related validity reflects the success of measures used for prediction or

estimation. There are two types of criterion-related validity: Concurrent and

predictive validity. A good example of criterion-related validity is in the

validation of employee selection tests; in this case scores on a test or battery of

tests is correlated with employee performance scores.

2.10. Concurrent validity

Concurrent validity refers to the degree to which the operationalizationcorrelates

with other measures of the same construct that are measured at the same time.

Going back to the selection test example, this would mean that the tests are

administered to current employees and then correlated with their scores on

performance reviews.

2.11. Predictive validity

Predictive validity refers to the degree to which the operationalizationcan predict

(or correlate with) with other measures of the same construct that are measured at
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some time in the future. Again, with the selection test example, this would mean

that the tests are administered to applicants, all applicants are hired, their

performance is reviewed at a later time, and then their scores on the two measures

are correlated.

2.12. Convergent validity

Convergent validity refers to the degree to which a measure is correlated with

other measures that it is theoretically predicted to correlate with.

2.13. Discriminant validity

Discriminant validity describes the degree to which the operationalization does

not correlate with other operationalizations that it theoretically should not

correlated with.

3. Variable Interfere With Internal Vaidity

Eight extraneous variables can interfere with internal validity:

 History, the specific events occurring between the first and second measurements in addition

to the experimental variables

 Maturation, processes within the participants as a function of the passage of time (not specific

to particular events), e.g., growing older, hungrier, more tired, and so on.

 Testing, the effects of taking a test upon the scores of a second testing

 Instrumentation, changes in calibration of a measurement tool or changes in the observers or

scorers may produce changes in the obtained measurements.

 Statistical regression, operating where groups have been selected on the basis of their extreme

scores

 Selection, biases resulting from differential selection of respondents for the comparison

groups

 Experimental mortality, or differential loss of respondents from the comparison groups

 Selection-maturation interaction, etc. e.g., in multiple-group quasi-experimental designs
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4. Factors Interfere External Validity

Four factors jeopardizing external validity or representativenessare:

 Reactive or interaction effect of testing, a pretest might increase the scores on a posttest

 Interaction effects of selection biases and the experimental variable.

 Reactive effects of experimental arrangements, which would preclude generalization about

the effect of the experimental variable upon persons being exposed to it in non-experimental

settings

 Multiple-treatment interference, where effects of earlier treatments are not erasable.

 In Section 3 of this course you will cover these topics:
Item Analysis

The Process Of Test Development

Computerized Test Administration And Interpretation

Ability Testing: Individual Tests

Topic : Item Analysis

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term transactional analysis

 Give an overview of TA Outline.

 Discuss the uses of transactional analysis.

Definition/Overview:

Transactional analysis: Transactional analysis, commonly known as TA to its adherents, is

an integrative approach to the theory of psychology and psychotherapy. Integrative because it

has elements of psychoanalytic, Humanist and Cognitive approaches. It was developed by

Canadian-born US psychiatrist Eric Berne during the late 1950s.

Key Points:

1. TA outline

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

47
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



TA is a theory of personality and a systematic psychotherapy for personal growth and

personal change.

 As a theory of personality, TA describes how people are structured psychologically. It uses

what is perhaps its best known model, the ego-state (Parent-Adult-Child) model to do this.

This same model helps understand how people function and express themselves in their

behaviour.

 As a theory of communication it extends to a method of analysing systems and organisations.

 It offers a theory for child development, where it ties in very neatly with the Freudian

developmental stages -oral, anal, phallic.

 It introduces the idea of a "Life (or Childhood) Script", that is, a story one perceives about

ones own life, to answer questions such as "What matters", "How do I get along in life" and

"What kind of person am I". This story, TA says, is often stuck to no matter the

consequences, to "prove" one is right, even at the cost of pain, compulsion, self-defeating

behaviour and other dysfunction. Thus TA offers a theory of a broad range of

psychopathology.

 In practical application, it can be used in the diagnosis and treatment of many types of

psychological disorders, and provides a method of therapy for individuals, couples, families

and groups.

 Outside the therapeutic field, it has been used in education, to help teachers remain in clear

communication at an appropriate level, in counseling and consultancy, in management and

communications training, and by other bodies.

2. Key ideas of TA

TA emphasizes a pragmatic approach, that is, it seeks to find "what works" in treating

patients, and, where applicable, develop models to assist understanding of why certain

treatments work. Thus, TA continually evolves. However some core models and concepts

are part of TA as follows:

3. The Ego-State (or Parent-Adult-Child, PAC) model

At any given time, a person experiences and manifests their personality through a mixture

ofbehaviours, thoughts and feelings. Typically, according to TA, there are three ego-

states that people consistently use:
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 Parent ("exteropsychic"): a state in which people behave, feel, and think in response to an

unconscious mimicking of how their parents (or other parental figures) acted, or how they

interpreted their parent's actions. For example, a person may shout at someone out of

frustration because they learned from an influential figure in childhood the lesson that this

seemed to be a way of relating that worked.

 Adult ("neopsychic"): a state in which people behave, feel, and think in response to what is

going on in the "here-and-now," using all of their resources as an adult human being with

many years of life experience to guide them. This is the ideal ego state, and learning to

strengthen the Adult is a goal of TA. While a person is in the Adult ego state, he/she is

directed towards an objective appraisal of reality.

 Child ("archaeopsychic"): a state in which people revert to behaving, feeling and thinking

similarly to how they did in childhood. For example, a person who receives a poor evaluation

at work may respond as they did in their childhood, by looking at the floor, and feeling shame

or anger, as they used to when scolded as a child.

Bernedifferentiated his Parent, Adult, and Child ego states from actual adults, parents,

and children, by using capital letters when describing them. These ego-states may or may

not represent the relationships that they act out. For example, in the workplace, an adult

supervisor may take on the Parent role, and scold an adult employee as though he were a

Child. Or a child, using his Parent ego-state, could scold his actual parent as though the

parent were a Child. Within each of these ego states are subdivisions. Thus Parental

figures are often either nurturing (permission-giving, security-giving) or criticizing

(comparing to family traditions and ideals in generally negative ways); Childhood

behaviours are either natural (free) or adapted to others. These subdivision categorize

individuals' patterns of behaviour, feelings, and ways of thinking, that can be functional

(beneficial or positive) or dysfunctional/counterproductive (negative).

Ego-states do not correspond directly to Sigmund Freud's Ego, Superego and Id, although

there are obvious parallels. Ego states are consistent for each person and are argued by

TA practitioners as more readily observable than the pats in Freud's hypothetical model.

In other words, the particular ego state that a given person is communicating from is

determinable by external observation and experience. There is no "universal" ego-state;

each state is individually and visibly manifested for each person. For example, each Child

ego state is unique to the childhood experiences, mentality, intellect, and family of each
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individual; it is not a generalised childlike state.Ego states can become contaminated, for

example, when a person mistakes Parental rules and slogans, for here-and-now Adult

reality, and when beliefs are taken as facts. Or when a person "knows" that everyone is

laughing at him, because "they always laughed". This would be an example of a

childhood contamination, insofar as here-and-now reality is being overlaid with memories

of previous historic incidents in childhood. Ego states also do not correspond directly to

thinking, feeling, and judging, as these behaviors are present in every ego state.

Bernesuspected that Parent, Adult, and Child ego states might be tied to specific areas of

the human brain; an idea that has not been proved. In more recent years the three ego state

model has been questioned by a marginal TA group in Australia, who have devised a

"two ego-state model" as a means of solving perceived theoretical problems:

"The two ego-state model sought to correct inaccuracies in the three ego-state model

Berne devised. The two ego-state model says that there is a Child ego-state and a

Parent ego-state, placing the Adult ego-state with the Parent ego-state. The

information we learn at school is all Parent ego-state introjects. How we learn to

speak, add up and learn how to think is all just copied from our teachers. Just as our

morals and values are copied from our parents. There is no absolute truth where facts

exist out side a persons own belief system. Berne mistakenly concluded that there was

and thus mistakenly put the Adult ego-state as separate from the Parent ego-state."

For anyone interested in sourcing this deviation from mainstream TA.

4. Transactions and Strokes

 Transactions are the flow of communication, and more specifically the unspoken

psychological flow of communication that runs in parallel.

 Transactions occur simultaneously at both explicit and psychological levels. Example: sweet

caring voice with sarcastic intent. To read the real communication requires both surface and

non-verbal reading.

 Strokes are the recognition, attention or responsiveness that one person gives another. Strokes

can be positive (nicknamed "warm fuzzies") or negative ("cold pricklies"). A key idea is that

people hunger for recognition, and that lacking positive strokes, will seek whatever kind they
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can, even if it is recognition of a negative kind. We test out as children what strategies and

behaviours seem to get us strokes, of whatever kind we can get.

People often create pressure in (or experience pressure from) others to communicate in a

way that matches their style, so that a boss who talks to his staff as a controlling parent

will often engender self-abasement or other childlike responses. Those employees who

resist may get removed or labeled as "trouble". Transactions can be experienced as

positive or negative depending on the nature of the strokes within them. However, a

negative transaction is preferred to no transaction at all, because of a fundamental hunger

for strokes. The nature of transactions is important to understanding communication.

5. Philosophy of TA

 People are OK; thus each person has validity, importance, equality of respect.

 Everyone (with only few exceptions) has full adult capability to think.

 People decide their story and destiny, and this is a decision that can be changed.

 Freedom from historical maladaptations embedded in the childhood script is required in order

to become free of inappropriate inauthentic and displaced emotion which are not a fair and

honest reflection of here-and-now life (such as echoes of childhood suffering, pity-me and

other mind games, compulsive behaviour, and repetitive dysfunctional life patterns).

 TA is goal-oriented, not merely problem-oriented.

 The aims of change under TA are autonomy (freedom from childhood script), spontaneity,

intimacy, problem solving as opposed to avoidance or passivity, cure as an ideal rather than

merely 'making progress', learning new choices.

6. Transactional Analysis Today

The neutrality or factuality of this article or section may be compromised by weasel

words, which can allow the implication of unsourced information. Leaving

psychoanalysis half a century ago, Eric Berne presented transactional analysis to the

world as a phenomenological approach replacing Freud's philosophical construct with

observable data. His theory used the now discredited science of Penfield and Spitz along
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with the neo-psychoanalytic thought of people such as Federn, Weiss and Erikson. By

moving to an interpersonal motivational theory, he placed it both in opposition to the

psychoanalytic traditions of his day and within what would become the psychoanalytic

traditions of the future. From Berne, transactional analysts have inherited a determination

to create an accessible and user-friendly system, an understanding of script or life-plan,

ego states, transactions, and a theory of groups. They also inherited troubled aspects of

his thinking and personality, especially his rebelliousness and antagonism toward the

psychoanalysis of his day.[weasel words] They have inherited misunderstandings arising

from the ill-informed equation of the ego states of transactional analysis[who?] with the

psychoanalytic constructs of id, ego, and superego, the consequences of the popularity of

his book Games People Play, and problems arising from coercive reparenting techniques

(the 1980s Schiff scandal)[weasel words] which were rejected long ago but have

continued under other names and auspices. These problems have been compounded by

the isolationist and elitist attitude[who?] that permeated the beginnings of transactional

analysis as it established its own standards for competency based credentialing without

taking into account other training or certification in occupational fields[weasel words]

while at the same time paradoxically cultivating the pop psychology image[who?]that

appealed to mental health clients and other consumers in organizations and education.

Topic : The Process Of Test Development

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term Test-driven development

 Give an overview of Test-Driven Development Cycle

 Discuss the role of Test-Driven Development Cycle

Definition/Overview:
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Test-driven development: Test-Driven Development (TDD) is a software development

technique consisting of short iterations where new test cases covering the desired

improvement or new functionality are written first, then the production code necessary to

pass the tests is implemented, and finally the software is refactored to accommodate changes.

The availability of tests before actual development ensures rapid feedback after any change.

Practitioners emphasize that test-driven development is a method of designing software, not

merely a method of testing. Test-Driven Development is related to the test-first programming

concepts of Extreme Programming, begun in the late 20th century, but more recently is

creating more general interest in its own right. Along with other techniques, the concept can

also be applied to the improvement and removal of software defects from legacy code that

was not developed in this way .

Key Points:

1. Requirements

Test-driven development requires that an automated unit test, defining requirements of

the code, is written before each aspect of the code itself. These tests contain assertions

that are either true or false. Running the tests gives rapid confirmation of correct

behaviour as the code evolves and is refactored. Testing frameworks based on the xUnit

concept provide a mechanism for creating and running sets of automated test cases.

2. Test-Driven Development Cycle

The following sequence is based on the book Test-Driven Development by Example ,

which many consider to be the canonical source text on the concept in its modern form.

2.1. Add a test

In test-driven development, each new feature begins with writing a test. This test

must inevitably fail because it is written before the feature has been implemented.

In order to write a test, the developer must understand the specification and the
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requirements of the feature clearly. This may be accomplished through use cases

and user stories to cover the requirements and exception conditions. This could

also imply an invariant, or modification of an existing test. This is a differentiating

feature of test-driven development versus writing unit tests after the code is

written: it makes the developer focus on the requirements before writing the code,

a subtle but important difference.

2.2. Run all tests and see if the new one fails

This validates that the test harness is working correctly and that the new test does

not mistakenly pass without requiring any new code. The new test should also fail

for the expected reason. This step tests the test itself, in the negative: it rules out

the possibility that the new test will always pass, and therefore be worthless.

2.3. Write some code

The next step is to write some code that will cause the test to pass. The new code

written at this stage will not be perfect and may, for example, pass the test in an

inelegant way. That is acceptable because later steps will improve and hone it. It is

important that the code written is only designed to pass the test; no further (and

therefore untested) functionality should be predicted and 'allowed for' at any stage.

2.4. Run the automated tests and see them succeed

If all test cases now pass, the programmer can be confident that the code meets all

the tested requirements. This is a good point from which to begin the final step of

the cycle.

2.5. Refactor code

Now the code can be cleaned up as necessary. By re-running the test cases, the

developer can be confident that refactoring is not damaging any existing

functionality. The concept of removing duplication is an important aspect of any
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software design. In this case, however, it also applies to removing any duplication

between the test code and the production code for example magic numbers or

strings that were repeated in both, in order to make the test pass in step 3.

2.6. Repeat

Starting with another new test, the cycle is then repeated to push forward the

functionality. The size of the steps can be as small as the developer likes, or get

larger if s/he feels more confident. If the code written to satisfy a test does not

fairly quickly do so, then the step-size may have been too big, and maybe the

smaller testable steps should be used instead. When using external libraries it is

important not to make increments that are so small as to be effectively merely

testing the library itself, unless there is some reason to believe that the library is

buggy or is not sufficiently feature complete to serve all the needs of the main

program being written.

2.7. Development style

There are various aspects to using test-driven development, for example the

principles of "Keep It Simple, Stupid" (KISS) and "You Ain'tGonna Need It"

(YAGNI). By focusing on writing only the code necessary to pass tests, designs

can be cleaner and clearer than is often achieved by other methods. In Test-Driven

Development by Example Kent Beck also suggests the principle "Fake it, till you

make it".

To achieve some advanced design concept (such as a Design Pattern), tests are

written that will generate that design. The code may remain simpler than the target

pattern, but still pass all required tests. This can be unsettling at first but it allows

the developer to focus only on what is important. Test-driven development

requires the programmer to first fail the test cases. The idea is to ensure that the

test really works and can catch an error. Once this is shown, the normal cycle will

commence. This has been coined the "Test-Driven Development Mantra", known

as red/green/refactorwhere red means fail and green is pass. Test-driven
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development constantly repeats the steps of adding test cases that fail, passing

them, and refactoring. Receiving the expected test results at each stage reinforces

the programmer's mental model of the code, boosts confidence and increases

productivity.

Advanced practices of test-driven development can lead to Acceptance Test-

driven development [ATDD] where the criteria specified by the customer are

automated into acceptance tests, which then drive the traditional unit test-driven

development [UTDD] process. This process ensures the customer has an

automated mechanism to decide whether the software meets their requirements.

With ATDD, the development team now has a specific target to satisfy, the

acceptance tests - which keeps them continuously focused on what the customer

really wants from that user story.

2.8. Benefits

A 2005 study found that using TDD meant writing more tests and, in turn,

programmers that wrote more tests tended to be more productive. Hypotheses

relating to code quality and a more direct correlation between TDD and

productivity were inconclusive. Programmers using pure TDD on new

("greenfield") projects report they only rarely feel the need to invoke a debugger.

Used in conjunction with a Version control system, when tests fail unexpectedly,

reverting the code to the last version that passed all tests may often be more

productive than debugging.

Test-driven development can help to build software better and faster. It offers

more than just simple validation of correctness, but can also drive the design of a

program. By focusing on the test cases first, one must imagine how the

functionality will be used by clients (in this case, the test cases). Therefore, the

programmer is only concerned with the interface and not the implementation. This

benefit is complementary to Design by Contract as it approaches code through test

cases rather than through mathematical assertions or preconceptions. The power

test-driven development offers is the ability to take small steps when required. It

allows a programmer to focus on the task at hand as the first goal is to make the

test pass. Exceptional cases and error handling are not considered initially. Tests
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to create these extraneous circumstances are implemented separately. Another

advantage is that test-driven development, when used properly, ensures that all

written code is covered by a test. This can give the programmer, and subsequent

users, a greater level of trust in the code.

While it is true that more code is required with TDD than without TDD because of

the unit test code, total code implementation time is typically shorter. Large

numbers of tests help to limit the number of defects in the code. The early and

frequent nature of the tests helps to catch defects early in the development cycle,

preventing them from becoming endemic and expensive problems. Eliminating

defects early in the process usually avoids lengthy and tedious debugging later in

the project. TDD can lead to more modularized, flexible, and extensible code.

This effect often comes about because the methodology requires that the

developers think of the software in terms of small units that can be written and

tested independently and integrated together later. This leads to smaller, more

focused classes, looser coupling, and cleaner interfaces. The use of the Mock

Object design pattern also contributes to the overall modularization of the code

because this pattern requires that the code be written so that modules can be

switched easily between mock versions for unit testing or "real" version for

deployment.

2.9. Limitations

 Test-Driven Development is difficult to use in situations where full functional tests are

required to determine success or failure. Examples of these are GUIs (graphical user

interfaces), programs that work with relational databases, and some that depend on specific

network configurations. TDD encourages developers to put the minimum amount of

functional code into such modules and maximise the logic that is extracted into testable

library code, using fakes and mocks to represent the outside world.

 Management support is essential. Without the entire organization believing that Test-Driven

Development is going to improve the product, management will feel that time spent writing

tests is wasted.

 Testing has historically been viewed as a lower status position than developer or architect.

This can be seen in products such as Visual Studio 2005, whose Architect Edition lacked the

testing facilities that the Testing Edition offered.
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 The tests themselves become part of the maintenance overhead of a project. Badly written

tests, for example ones that check hard-coded error strings or which are themselves prone to

failure, are expensive to maintain. There is a risk that tests that regularly generate false

failures will be ignored, so that when a real failure occurs it may not be detected. It is

possible to write tests for low and easy maintenance, for example by the reuse of error

strings, and this should be a goal during the 'Refactor' phase described above.

Topic : Computerized Test Administration And Interpretation

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term computer-adaptive testing (CAT)

 Discuss the Role and Purpose of CAT

Definition/Overview:

Computer-adaptive testing: A computer-adaptive testing (CAT) is a method for

administering tests that adapts to the examinee's ability level. For this reason, it has also been

called tailored testing.

Key Points:

1. Role and Purpose of CAT

CAT successively selects questions so as to maximize the precision of the exam based on

what is known about the examinee from previous questions. From the examinee's

perspective, the difficulty of the exam seems to tailor itself to their level of ability. For

example, if an examinee performs well on an item of intermediate difficulty, he will then

be presented with a more difficult question. Or, if he performed poorly, he would be

presented with a simpler question. Compared to static multiple choice tests that nearly

everyone has experienced, with a fixed set of items administered to all examinees,

computer-adaptive tests require fewer test items to arrive at equally accurate scores. (Of

course, there is nothing about the CAT methodology that requires the items to be
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multiple-choice; but just as most exams are multiple-choice, most CAT exams also use

this format.)

The basic computer-adaptive testing method is an iterative algorithm with the following

steps:

 The pool of available items is searched for the optimal item, based on the examinee's current

ability estimate

 The chosen item is presented to the examinee, who then answers it correctly or incorrectly

 The ability estimate is updated, based upon all prior answers

 Steps 13 are repeated until a termination criterion is met

Nothing is known about the examinee prior to the administration of the first item, so the

algorithm is generally started by selecting an item of medium, or medium-easy, difficulty

as the first item. As a result of adaptive administration, different examinees receive quite

different tests. The psychometric technology that allows equitable scores to be computed

across different sets of items is item response theory (IRT). IRT is also the preferred

methodology for selecting optimal items which are typically selected on the basis of

information rather than difficulty, per se. The GRE General Test and the Graduate

Management Admission Test are currently primarily administered as a computer-adaptive

test. A list of active CAT programs is found at CAT Central, along with a list of current

CAT research programs and a near-inclusive bibliography of all published CAT research.

A related methodology called multistage testing (MST) or CAST is used in the Uniform

Certified Public Accountant Examination. MST avoids or reduces some of the

disadvantages of CAT as described below.

2. Advantages

Adaptive tests can provide uniformly precise scores for most test-takers. In contrast,

standard fixed tests almost always provide the best precision for test-takers of medium

ability and increasingly poorer precision for test-takers with more extreme test scores. An

adaptive test can typically be shortened by 50% and still maintain a higher level of

precision than a fixed version. This translates into a time savings for the test-taker. Test-

takers do not waste their time attempting items that are too hard or trivially easy.

Additionally, the testing organization benefits from the time savings; the cost of examinee
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seat time is substantially reduced. However, because the development of a CAT involves

much more expense than a standard fixed-form test, a large population is necessary for a

CAT testing program to be financially fruitful. Like any computer-based test, adaptive

tests may show results immediately after testing. Adaptive testing, depending on the item

selection algorithm, may reduce exposure of some items because examinees typically

receive different sets of items rather than the whole population being administered a

single set. However, it may increase the exposure of others (namely the medium or

medium/easy items presented to most examinees at the beginning of the test).

3. Disadvantages

The first issue encountered in CAT is the calibration of the item pool. In order to model

the characteristics of the items (e.g., to pick the optimal item), all the items of the test

must be pre-administered to a sizable sample and then analyzed. To achieve this, new

items must be mixed into the operational items of an exam (the responses are recorded

but do not contribute to the test-takers' scores), called "pilot testing," "pre-testing," or

"seeding." This presents logistical, ethical, and security issues. For example, it is

impossible to field an operational adaptive test with brand-new, unseen items; all items

must be pretestedwith a large enough sample to obtain stable item statistics. This sample

may be required to be as large as 1,000 examinees. Each program must decide what

percentage of the test can reasonably be composed of unscoredpilot test items. Although

adaptive tests have exposure control algorithms to prevent overuse of a few items, the

exposure conditioned upon ability is often not controlled and can easily become close to

1. That is, it is common for some items to become very common on tests for people of the

same ability. This is a serious security concern because groups sharing items may well

have a similar functional ability level. In fact, a completely randomized exam is the most

secure.

Review of past items is generally disallowed. Adaptive tests tend to administer easier

items after a person answers incorrectly. Supposedly, an astute test-taker could use such

clues to detect incorrect answers and correct them. Or, test-takers could be coached to

deliberately pick wrong answers, leading to an increasingly easier test. After tricking the

adaptive test into building a maximally easy exam, they could then review the items and

answer them correctly--possibly achieving a very high score. Test-takers frequently

complain about the inability to review.
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4. Components of CAT

There are five technical components in building a CAT (the following is adapted from

Weiss & Kingsbury, 1984 ). This list does not include practical issues, such as item

pretesting or live field release.

 Calibrated item pool

 Starting point or entry level

 Item selection algorithm

 Scoring procedure

 Termination criterion

5. Calibrated Item Pool

A pool of items must be available for the CAT to choose from. The pool must be

calibrated with a psychometric model, which is used as a basis for the remaining four

components. Typically, item response theory is employed as the psychometric model.

One reason item response theory is popular is because it places persons and items on the

same metric (denoted by the Greek letter theta), which is helpful for issues in item

selection. In CAT, items are selected based on the examinee's performance up to a given

point in the test. However, the CAT is obviously not able to make any specific estimate of

examinee ability when no items have been administered. So some other initial estimate of

examinee ability is necessary. If some previous information regarding the examinee is

known, it can be used, but often the CAT just assumes that the examinee is of average

ability - hence the first item often being of medium difficulty.

6. Item Selection Algorithm

As mentioned previously, item response theory places examinees and items on the same

metric. Therefore, if the CAT has an estimate of examinee ability, it is able to select an

item that is most appropriate for that estimate. Technically, this is done by selecting the

item with the greatest information at that point. Information is a function of the

discrimination parameter of the item, as well as the conditional variance and

pseudoguessing parameter (if used).

7. Scoring Procedure
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After an item is administered, the CAT updates its estimate of the examinee's ability

level. If the examinee answered the item correctly, the CAT will likely estimate their

ability to be somewhat higher, and vice versa. This is done by using the item response

function from item response theory to obtain a likelihood function of the examinee's

ability. Two methods for this are called maximum likelihood estimation and Bayesian

estimation. The latter assumes an a priori distribution of examinee ability, and has two

commonly used estimators: expectation a posteriori and maximum a posteriori. Maximum

likelihood is equivalent to a Bayes maximum a posterior estimate if a uniform (f(x)=1)

prior is assumed. Maximum likelihood is asymptotically unbiased, but cannot provide a

theta estimate for a nonmixed (all correct or incorrect) response vector, in which case a

Bayesian method may have to be used temporarily.

8. Termination Criterion

The CAT algorithm is designed to repeatedly administer items and update the estimate of

examinee ability. This will continue until the item pool is exhausted unless a termination

criterion is incorporated into the CAT. Often, the test is terminated when the examinee's

standard error of measurement falls below a certain user-specified value, hence the

statement above that an advantage is that examinee scores will be uniformly precise or

"equiprecise." Other termination criteria exist for different purposes of the test, such as if

the test is designed only to determine if the examinee is should "Pass" or "Fail" the test,

rather than obtaining a precise estimate of their ability.

9. Practical Constraints of Adaptivity

ETS researcher Martha Stocking has quipped that most adaptive tests are actually barely

adaptive tests (BAT's) because, in practice, many constraints are imposed upon item

choice. For example, CAT exams must usually meet content specifications; a verbal exam

may need to be composed of equal numbers of analogies, fill-in-the-blank and synonym

item types. CATs typically have some form of item exposure constraints, to prevent the

most informative items from being over-exposed. Also, on some tests, an attempt is made

to balance surface characteristics of the items such as gender of the people in the items or

the ethnicities implied by their names. Thus CAT exams are frequently constrained in
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which items it may choose and for some exams the constraints may be substantial and

require complex search strategies (e.g., linear programming) to find suitable items.

A simple method for controlling item exposure is the "randomesque" or strata method.

Rather than selecting the most informative item at each point in the test, the algorithm

randomly selects the next item from the next five or ten most informative items. This can

be used throughout the test, or only at the beginning. Another method is the Sympson-

Hettermethod , in which a random number is drawn from U(0,1), and compared to a ki

parameter determined for each item by the test user. If the random number is greater than

ki, the next most informative item is considered. Wim van der Linden and his coauthors

have advanced an alternative approach called shadow testing which involves creating

entire shadow tests as part of selecting items. Selecting items from shadow tests helps

adaptive tests meet selection criteria by focusing on globally optimal choices (as opposed

to choices that are optimal for a given item).

Topic : Ability Testing: Individual Tests

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term turing test.

 Discuss the versions of turing tests.

 Describe the uses and importance of turing tests.

Definition/Overview:

Turing test: The Turing test is a proposal for a test of a machine's capability to demonstrate

intelligence. Described by Alan Turing in the 1950 paper "Computing Machinery and

Intelligence," it proceeds as follows: a human judge engages in a natural language

conversation with one human and one machine, each of which try to appear human; if the

judge cannot reliably tell which is which, then the machine is said to pass the test. In order to

test the machine's intelligence rather than its ability to render words into audio, the

conversation is limited to a text-only channel such as a computer keyboard and screen.

Key Points:
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1. Versions of the Turing test

The imitation game, as described by Alan Turing in "Computing Machinery and

Intelligence". Player C, through a series of written questions, attempts to determine which

of the two players is a man, and which of the two is the woman. Player A - the man - tries

to trick player C into making the wrong decision, while player B tries to help player C.

The imitation game, as described by Alan Turing in "Computing Machinery and

Intelligence". Player C, through a series of written questions, attempts to determine which

of the two players is a man, and which of the two is the woman. Player A - the man - tries

to trick player C into making the wrong decision, while player B tries to help player C.

There are at least three primary versions of the Turing test - two offered by Turing in

"Computing Machinery and Intelligence" and one which Saul Traiger describes as the

"Standard Interpretation". While there is some debate as to whether or not the "Standard

Interpretation" is described by Turing or is, instead, based on a misreading of his paper,

these three versions are not regarded as being equivalent, and are seen as having different

strengths and weaknesses. As empirical tests they conform to a proposal published in

1936 by A J Ayer on how to distinguish between a conscious man and an unconscious

machine. In his book Language, Truth and Logic Ayer states that 'The only ground I can

have for asserting that an object which appears to be conscious is not really a conscious

being, but only a dummy or a machine, is that it fails to satisfy one of the empirical tests

by which the presence or absence of consciousness is determined'.

2. The imitation game

Turing described a simple party game which involves three players. Player A is a man,

player B is a woman, and player C (who plays the role of the interrogator) can be of either

gender. In the imitation game, player C - the interrogator - is unable to see either player A

or player B, and can only communicate with them through written notes. By asking

questions of player A and player B, player C tries to determine which of the two the man

is, and which of the two is the woman. Player A's role is to trick the interrogator into

making the wrong decision, while player B attempts to assist the interrogator. In what

Sterretrefers to as the "Original Imitation Game Test", Turing proposed that the role of

player A be replaced with a computer. The computer's task is therefore to pretend to be a

woman and to attempt to trick the interrogator into making an incorrect evaluation. The
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success of the computer is determined by comparing the outcome of the game when

player A is a computer against the outcome when player A is a man. If, as Turing puts it,

"the interrogator decide[s] wrongly as often when the game is played [with the computer]

as he does when the game is played between a man and a woman", then it can be argued

that the computer is intelligent.

3. The standard interpretation

A common understanding of the Turing test is that the purpose was not specifically to test

if a computer is able to fool an interrogator into believing that it is a woman, but to test

whether or not a computer could imitate a human. While there is some dispute as to

whether or not this interpretation was intended by Turing (for example, Sterrett believes

that it was, and thus conflates the second version with this one, while others, such as

Traiger, do not), this has nevertheless led to what can be viewed as the "standard

interpretation". In this version, player A is a computer, and player B is a person of either

gender. The role of the interrogator is not to determine which is male and which is

female, but to determine which is a computer and which is a human.

4. Imitation game vs. standard Turing test

There has been some controversy over which of the alternative formulations of the test

Turing intended. Sterret argues that two distinct tests can be extracted from Turing's 1950

paper, and that, pace Turing's remark, they are not equivalent. The test that employs the

party game and compares frequencies of success in the game is referred to as the

"Original Imitation Game Test" whereas the test consisting of a human judge conversing

with a human and a machine is referred to as the "Standard Turing Test", noting that

Sterret equates this with the "standard interpretation" rather than the second version of the

imitation game. Sterrett agrees that the Standard Turing Test (STT) has the problems its

critics cite, but argues that, in contrast, the Original Imitation Game Test (OIG Test) so

defined is immune to many of them, due to a crucial difference: the OIG Test, unlike the

STT, does not make similarity to a human performance the criterion of the test, even

though it employs a human performance in setting a criterion for machine intelligence. A

man can fail the OIG Test, but it is argued that this is a virtue of a test of intelligence if

failure indicates a lack of resourcefulness. It is argued that the OIG Test requires the
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resourcefulness associated with intelligence and not merely "simulation of human

conversational behaviour".

The general structure of the OIG Test could even be used with nonverbal versions of

imitation games. Still other writers have interpreted Turing to be proposing that the

imitation game itself is the test, without specifying how to take into account Turing's

statement that the test he proposed using the party version of the imitation game is based

upon a criterion of comparative frequency of success in that imitation game, rather than a

capacity to succeed at one round of the game. Turing never makes it clear as to whether

or not the interrogator in his tests is aware that one of the participants is a computer. To

return to the Original Imitation Game, Turing states only that Player A is to be replaced

with a machine, not that player C is to be made aware of this replacement. When Colby,

Hilf, Weber and Kramer tested PARRY, they did so by assuming that the interrogators

did not need to know that one or more of those being interviewed was a computer during

the interrogation. But, as Saygin and others highlight, this makes a big difference to the

implementation and outcome of the test.

5. Strengths of the test

The power of the Turing test derives from the fact that it is possible to talk about

anything. Turing wrote "the question and answer method seems to be suitable for

introducing almost any one of the fields of human endeavor that we wish to include."

John Haugeland adds that "understanding the words is not enough; you have to

understand the topic as well." In order to pass a well designed Turing test, the machine

would have to use natural language, to reason, to have knowledge and to learn. The test

can be extended to include video input, as well as a "hatch" through which objects can be

passed, and this would force the machine to demonstrate the skill of vision and robotics as

well. Together these represent almost all the major problems of artificial intelligence.

6. Weaknesses of the test

The test has been criticized on several grounds.

6.1. Human intelligence vs. intelligence in general
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The test is explicitly anthropomorphic. It only tests if the subject resembles a

human being. It will fail to test for intelligence under two circumstances:

o It tests for many behaviors that we may not consider intelligent, such as the

susceptibility to insults or the temptation to lie. A machine may very well be

intelligent without being able to chat exactly like a human.

o It fails to capture the general properties of intelligence, such as the ability to

solve difficult problems or come up with original insights. If a machine can

solve a difficult problem that no person could solve, it would, in principle, fail

the test.

Stuart J. Russell and Peter Norvig argue that the anthropomorphism of the test

prevents it from being truly useful for the task of engineering intelligent machines.

They write: "Aeronautical engineering texts do not define the goal of their field as

'making machines that fly so exactly like pigeons that they can fool other

pigeons.'" The test is also vulnerable tonaivete on the part of the test subjects. If

the testers have little experience with chatterbots they may be more likely to judge

a computer program to be responding coherently than someone who is aware of

the various tricks that chatterbotsuse, such as changing the subject or answering a

question with another question. Such tricks may be misinterpreted as

"playfulness" and therefore evidence of a human participant by uninformed

testers, especially during brief sessions in which a chatterbot'sinherent

repetitiveness does not have a chance to become evident.

6.2. Real intelligence vs. simulated intelligence

The test is also explicitly behaviorist or functionalist: it only tests how the subject

acts. A machine passing the Turing test may be able to simulate human

conversational behaviour but the machine might just follow some cleverly devised

rules. Two famous examples of this line of argument against the Turing test are

John Searle's Chinese room argument and Ned Block's Blockhead argument. Even

if the Turing test is a good operational definition of intelligence, it may not

indicate that the machine has consciousness, or that it has intentionality. Perhaps

intelligence and consciousness, for example, are such that neither one necessarily
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implies the other. In that case, the Turing test might fail to capture one of the key

differences between intelligent machines and intelligent people.

7. Predictions and tests

Turing predicted that machines would eventually be able to pass the test. In fact, he

estimated that by the year 2000, machines with 109 bits (about 119.2 MiB) of memory

would be able to fool 30% of human judges during a 5-minute test. He also predicted that

people would then no longer consider the phrase "thinking machine" contradictory. He

further predicted that machine learning would be an important part of building powerful

machines, a claim which is considered to be plausible by contemporary researchers in

Artificial intelligence. By extrapolating an exponential growth of technology over several

decades, futurist Ray Kurzweil predicted that Turing-test-capable computers would be

manufactured around the year 2020, roughly speaking. As of 2008, no computer has

passed the Turing test as such. Simple conversational programs such as ELIZA have

fooled people into believing they are talking to another human being, such as in an

informal experiment termed AOLiza. However, such "successes" are not the same as a

Turing Test. Most obviously, the human party in the conversation has no reason to

suspect they are talking to anything other than a human, whereas in a real Turing test the

questioner is actively trying to determine the nature of the entity they are chatting with.

Documented cases are usually in environments such as Internet Relay Chat where

conversation is sometimes stilted and meaningless, and in which no understanding of a

conversation is necessary. Additionally, many internet relay chat participants use English

as a second or third language, thus making it even more likely that they would assume

that an unintelligent comment by the conversational program is simply something they

have misunderstood, and do not recognize the very non-human errors they make.

The Loebner prize is an annual competition to determine the best Turing test competitors.

Although they award an annual prize for the computer system that, in the judges'

opinions, demonstrates the "most human" conversational behaviour (with learning AI

Jabberwacky winning in 2005 and 2006, and A.L.I.C.E. before that), they have an

additional prize for a system that in their opinion passes a Turing test. This second prize

has not yet been awarded. The creators of Jabberwacky have proposed a personal Turing

Test: the ability to pass the imitation test while attempting to specifically imitate the

human player, with whom the AI will have conversed at length before the test. In 2008
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the competition for the Loebnerprize is being co-organised by Kevin Warwick and held at

the University of Reading on October 12. The directive for the competition is to stay as

close as possible to Turing's original statements made in his 1950 paper, such that it can

be ascertained if any machines are presently close to 'passing the test'. An academic

meeting discussing the Turing Test, organised by the Society for the Study of Artificial

Intelligence and the Simulation of Behaviour, is being held in parallel at the same venue.

Trying to pass the Turing test in its full generality is not, as of 2005, an active focus of

much mainstream academic or commercial effort. Current research in AI-related fields is

aimed at more modest and specific goals. The first bet of the Long Bet Project is a

$10,000 one between Mitch Kapor(pessimist) and Ray Kurzweil (optimist) about whether

a computer will pass a Turing Test by the year 2029. The bet specifies the conditions in

some detail.

8. Variations of the Turing test

A modification of the Turing test, where the objective or one or more of the roles have

been reversed between computers and humans, is termed a reverse Turing test. Another

variation of the Turing test is described as the Subject matter expert Turing test where a

computer's response cannot be distinguished from an expert in a given field. As brain and

body scanning techniques improve it may also be possible to replicate the essential data

elements of a person to a computer system. The Immortality test variation of the Turing

test would determine if a person's essential character is reproduced with enough fidelity to

make it impossible to distinguish a reproduction of a person from the original person. The

Minimum Intelligent Signal Test proposed by Chris McKinstry, is another variation of

Turing's test, but where only binary responses are permitted. It is typically used to gather

statistical data against which the performance of artificial intelligence programs may be

measured.

Another variation of the reverse Turing test is implied in the work of psychoanalyst

Wilfred Bion, who was particularly fascinated by the "storm" that resulted from the

encounter of one mind by another. Carrying this idea forward, R. D.

Hinshelwooddescribed the mind as a "mind recognizing apparatus", noting that this might

be some sort of "supplement" to the Turing test. To make this more explicit, the challenge
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would be for the computer to be able to determine if it were interacting with a human or

another computer. This is an extension of the original question Turing was attempting to

answer, but would, perhaps, be a high enough standard to define a machine that could

"think" in a way we typically define as characteristically human. Another variation is the

Meta Turing test, in which the subject being tested (for example a computer) is classified

as intelligent if it itself has created something that the subject itself wants to test for

intelligence.

9. Practical applications

Stuart J. Russell and Peter Norvig note that "AI researchers have devoted little attention

to passing the Turing Test", Real Turing tests, such as the Loebner prize, do not usually

force programs to demonstrate the full range of intelligence and are reserved for testing

chatterbot programs. However, even in this limited form these tests are still very rigorous.

The 2008 Loebnerprize however is sticking closely to Turing's original concepts - for

example conversations will be for 5 minutes only. CAPTCHA is a form of reverse Turing

test. Before being allowed to do some action on a website, the user is presented with

alphanumerical characters in a distorted graphic image and asked to recognise it. This is

intended to prevent automated systems from abusing the site. The rationale is that

software sufficiently sophisticated to read the distorted image accurately does not exist

(or is not available to the average user), so any system able to do so is likely to be a

human being.

In Section 4 of this course you will cover these topics:
Ability Testing: Group Tests

Issues In Ability Testing

Interest Testing

Personality Testing

Topic : Ability Testing: Group Tests

Topic Objective:

At the end of this topic student would be able to:

 Give an overview of joint test action group
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Definition/Overview:

Joint Test Action Group: Joint Test Action Group (JTAG) is the usual name used for the

IEEE 1149.1 standard entitled Standard TestAccess Portand Boundary-Scan Architecture for

test access ports used for testing printed circuit boards using boundary scan.

JTAG was an industry group formed in 1985 to develop a method to test populated circuit

boards after manufacture. At the time, multi-layer boards and non-lead-frame ICs were

becoming standard and making connections between ICs not available to probes. The

majority of manufacturing and field faults in circuit boards were due to solder joints on the

boards, imperfections in board connections, or the bonds and bond wires from IC pads to pin

lead frames. JTAG was meant to provide a pins-out view from one IC pad to another so all

these faults could be discovered. The industry standard finally became an IEEE standard in

1990 as IEEE Std. 1149.1-1990 after many years of initial use. That same year Intel released

the first processor with JTAG: the 80486 which led to quicker industry adoption by all

manufacturers. In 1994, a supplement that contains a description of the boundary scan

description language (BSDL) was added. Since then, this standard has been adopted by

electronics companies all over the world. Boundary-scan is nowadays mostly synonymous

with JTAG.

While designed for printed circuit boards, JTAG is nowadays primarily used for accessing

sub-blocks of integrated circuits, and is also useful as a mechanism for debugging embedded

systems, providing a convenient "back door" into the system. When used as a debugging tool,

an in-circuit emulator - which in turn uses JTAG as the transport mechanism - enables a

programmer to access an on-chip debug module which is integrated into the CPU, via the

JTAG interface. The debug module enables the programmer to debug the software of an

embedded system.

In most ICs today, all internal registers are on one of many scan chains. This allows all

combinational logic to be tested completely even while an IC is in the circuit card and

possibly while in a functioning system. When combined with built-in self-test (BIST), the

JTAG scan chain enables a low overhead, completely embedded solution to testing an IC for

certain static faults (shorts, opens, and logic errors). The scan chain mechanism does not

generally help diagnose or test for timing, temperature or other dynamic operational errors

that may occur.
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Key Points:

1. Electrical characteristics

A JTAG interface is a special four/five-pin interface added to a chip, designed so that

multiple chips on a board can have their JTAG lines daisy-chained together, and a test

probe need only connect to a single "JTAG port" to have access to all chips on a circuit

board. The connector pins are:

 TDI (Test Data In)

 TDO (Test Data Out)

 TCK (Test Clock)

 TMS (Test Mode Select)

 TRST (Test Reset) optional.

Test reset signal is not shown in the image

2. Common extensions

Manufacturer's extensions: Infineon, MIPS EJTAG, FreescaleCOP, ARM ETM

(Embedded Trace Macrocell), OnCE etc.

3. Widespread uses

 A large proportion of high end embedded systems have a JTAG port.

 The PCI bus connector standard contains optional JTAG signals on pins 1-5; PCI-Express

contains JTAG signals on pins 5-9. A special JTAG card can be used to reflash a corrupt

BIOS.

 Almost all FPGAs and CPLDs used today can be programmed via the JTAG port.

4. Client Support

The target's JTAG interface is accessed using some JTAG-enabled application and some

JTAG adapter hardware. There is a wide range of such hardware, optimized for purposes

such as production testing, debugging high speed systems, low cost microcontroller

development, and so on. In the same way, the software used to drive such hardware can
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be quite varied. Software developers mostly use JTAG for debugging and updating

firmware.

5. JTAG Adapter Hardware

There are no official standards for JTAG adapter physical connectors, but most

manufacturers use standard 2.54mm pin header.

Most common JTAG pinouts are:

 ARM 2x7 or 2x10 pin, used by almost all ARM based systems

 MIPS EJTAG (2x7 pin) used for MIPS based systems

 2x5 pin Altera ByteBlaster-compatible JTAG used by many vendors (i.e. Atmel's AVR 8-bit

and 32-bit processors)

 8pin (single row) generic PLD JTAG compatible with many Lattice ispDOWNLOAD cables

Higher end products frequently use dense connectors to support high-speed tracing in

conjunction with JTAG operations. A recent trend is to have development boards

integrate a USB interface to JTAG. Production boards often rely on bed-of-nails

connections for testing and programming. If you want to acquire a JTAG adapter, you

first need to decide what systems it must support. Everything else follows from that,

including your software options. Low-end adapters may cost less than $US 50 and have

limited hardware and software support. High-end adapters can cost a hundred times as

much, including software support, and have corresponding improvements in capability.

Topic : Issues In Ability Testing

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term IQ testing.

 Give an overview of the concept of IQ testing

 Discuss the uses and importance of IQ testing.

Definition/Overview:
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IQ testing: IQ tests come in many forms, and some tests use a single type of item or

question, while others use several different subtests. Most tests yield both an overall score

and individual subtest scores.

A typical IQ test requires the test subject to solve a fair number of problems in a set time

under supervision. Most IQ tests include items from various domains, such as short-term

memory, verbal knowledge, spatial visualization, and perceptual speed. Some tests have a

total time limit, others have a time limit for each group of problems, and there are a few

untimed, unsupervised tests, typically geared to measuring high intelligence. One test for

determining IQ is the WAIS (Wechsler Adult Intelligence Scale-Third Edition). The WAIS-

III consists of fourteen subtests, seven verbal (Information, Comprehension, Arithmetic,

Similarities, Vocabulary, Digit Span, and Letter-Number Sequencing) and seven performance

(Digit Symbol-Coding, Picture Completion, Block Design, Matrix Reasoning, Picture

Arrangement, Symbol Search, and Object Assembly).

When standardizing an IQ test, a representative sample of the population is tested using each

test question. The sample is then divided by the mean score. IQ tests are calibrated in such a

way as to yield a normal distribution, or "bell curve." Each IQ test, however, is designed and

valid only for a certain IQ range. Because so few people score in the extreme ranges, IQ tests

usually cannot accurately measure very low and very high IQs.

Various IQ tests measure a standard deviation with a different number of points. Thus, when

an IQ score is stated, the standard deviation used should also be stated. When an individual

has scores that do not correlate with each other, there is a good reason to suspect a learning

disability or other cause for this lack of correlation. Tests have been chosen for inclusion

because they display the ability to use this method to predict later difficulties in learning. An

individual's IQ score may or may not be stable over the course of the individual's lifetime.

IQ and general intelligence factor: Modern IQ tests produce scores for different areas (e.g.,

language fluency, three-dimensional thinking), with the summary score calculated from

subtest scores. The average score, according to the bell curve, is 100. Individual subtest

scores tend to correlate with one another, even when seemingly disparate in content.

Mathematical analysis of individuals' scores on the subtests of a single IQ test or the scores

from a variety of different IQ tests (e.g., Stanford-Binet, WISC-R, Raven's Progressive
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Matrices, Cattell Culture Fair III, Universal Nonverbal Intelligence Test, Primary Test of

Nonverbal Intelligence, and others) find that they can be described mathematically as

measuring a single common factor and various factors that are specific to each test. This kind

of factor analysis has led to the theory that underlying these disparate cognitive tasks is a

single factor, termed the general intelligence factor (or g), that corresponds with the common-

sense concept of intelligence. In the normal population, g and IQ are roughly 90% correlated

and are often used interchangeably.

Mental handicaps: Individuals with an unusually low IQ score, varying from about 70

("Educably Mentally Retarded") to as low as 20 (usually caused by a neurological condition),

are considered to have developmental difficulties. However, there is no true IQ-based

classification for developmental disabilities. However, newer studies have proved that even

though the perception of mental retardation in current social settings is of, or tests as, lower

intelligence, some patients do show advanced abilities in terms of emotions, spatial abilities,

cognitive and memory.

Key Points:

1. Heritability

The role of genes and environment (nature and nurture) in determining IQ is reviewed in

Plomin et al. Until recently heritability was mostly studied in children. Various studies

find the heritability of IQ between 0.4 and 0.8 in the United States; that is, depending on

the study, a little less than half to substantially more than half of the variation in IQ

among the children studied was due to variation in their genes. The remainder was thus

due to environmental variation and measurement error. A heritability in the range of 0.4

to 0.8 implies that IQ is "substantially" heritable. The effect of restriction of range on IQ

was examined by Matt McGue and colleagues, who write that "restriction in range in

parent disinhibitorypsychopathology and family SES had no effect on adoptive-sibling

correlations ... IQ." On the other hand, a 2003 study by Eric Turkheimer,Andreana Haley,

Mary Waldron, Brian D'Onofrio, Irving I. Gottesmandemonstrated that the proportions of

IQ variance attributable to genes and environment vary with socioeconomic status. They

found that in impoverished families, 60% of the variance in IQ "in a sample of 7-year-old

twins" is accounted for by the shared environment, and the contribution of genes was

close to zero.
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It is reasonable to expect that genetic influences on traits like IQ should become less

important as one gains experiences with age. Surprisingly, the opposite occurs.

Heritability measures in infancy are as low as 20%, around 40% in middle childhood, and

as high as 80% in adulthood. The American Psychological Association's 1995 task force

on "Intelligence: Knownsand Unknowns" concluded that within the white population the

heritability of IQ is "around .75." The Minnesota Study of Twins Reared Apart, a

multiyear study of 100 sets of reared-apart twins which was started in 1979, concluded

that about 70% of the variance in IQ was found to be associated with genetic variation.

Some of the correlation of IQs of twins may be a result of the effect of the maternal

environment before birth, shedding some light on why IQ correlation between twins

reared apart is so robust.

There are a number of points to consider when interpreting heritability:

 A high heritability does not mean that the environment has no effect on the development of a

trait, or that learning is not involved. Vocabulary size, for example, is very substantially

heritable (and highly correlated with general intelligence) although every word in an

individual's vocabulary is learned. In a society in which plenty of words are available in

everyone's environment, especially for individuals who are motivated to seek them out, the

number of words that individuals actually learn depends to a considerable extent on their

genetic predispositions.

 A common error is to assume that because something is heritable it is necessarily

unchangeable. This is wrong. Heritability does not imply immutability. As previously noted,

heritable traits can depend on learning, and they may be subject to other environmental

effects as well. The value of heritability can change if the distribution of environments (or

genes) in the population is substantially altered. For example, an impoverished or suppressive

environment could fail to support the development of a trait, and hence restrict individual

variation. Differences in variation of heritability are found between developed and

developing nations. This could affect estimates of heritability. Another example is

Phenylketonuria which previously caused mental retardation for everyone who had this

genetic disorder. Today, this can be prevented by following a modified diet.

 On the other hand, there can be effective environmental changes that do not change

heritability at all. If the environment relevant to a given trait improves in a way that affects all

members of the population equally, the mean value of the trait will rise without any change in
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its heritability (because the differences among individuals in the population will stay the

same). This has evidently happened for height: the heritability of stature is high, but average

heights continue to increase.

 Even in developed nations, high heritability of a trait within a given group has no necessary

implications for the source of a difference between groups.

2. Environment

Environmental factors play a role in determining IQ. Proper childhood nutrition appears

critical for cognitive development; malnutrition can lower IQ. A recent study found that

the FADS2 gene, along with breastfeeding, adds about 7 IQ points to those with the "C"

version of the gene. It is well known that it is possible to increase one's IQ score by

training, for example by regularly playing puzzle games, or strategy games like Chess.

Musical training in childhood also increases IQ. Recent studies have shown that training

in using one's working memory may increase IQ.

3. Family environment

In the developed world, personality traits in some studies show that, contrary to

expectations, environmental effects actually can cause non-related children raised in the

same family ("adoptive siblings") to be as different as children raised in different

families. There are some family effects on the IQ of children, accounting for up to a

quarter of the variance, however, by adulthood this correlation approaches zero. For IQ,

adoption studies show that, after adolescence, adoptive siblings are no more similar in IQ

than strangers (IQ correlation near zero), while full siblings show an IQ correlation of 0.6.

Twin studies reinforce this pattern: monozygotic (identical) twins raised separately are

highly similar in IQ (0.86), more so than dizygotic(fraternal) twins raised together (0.6)

and much more than adoptive siblings (~0.0). The American Psychological Association's

1995 report Intelligence: Knowns and Unknowns states that there is no doubt that normal

child development requires a certain minimum level of responsible care. Severely

deprived, neglectful, or abusive environments must have negative effects on a great many

aspects of development, including intellectual aspects. Beyond that minimum, however,

the role of family experience is in serious dispute. Do differences between children's

family environments (within the normal range) produce differences in their intelligence

test performance? The problem here is to disentangle causation from correlation.
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There is no doubt that such variables as resources of the home and parents' use of

language are correlated with children's IQ scores, but such correlations may be mediated

by genetic as well as (or instead of) environmental factors. But how much of that variance

in IQ results from differences between families, as contrasted with the varying

experiences of different children in the same family? Recent twin and adoption studies

suggest that while the effect of the family environment is substantial in early childhood, it

becomes quite small by late adolescence. These findings suggest that differences in the

life styles of families, whatever their importance may be for many aspects of children's

lives, make little long-term difference for the skills measured by intelligence tests. It also

stated "We should note, however, that low-income and non-white families are poorly

represented in existing adoption studies as well as in most twin samples. Thus it is not yet

clear whether these studies apply to the population as a whole. It remains possible that,

across the full range of income and ethnicity, between-family differences have more

lasting consequences for psychometric intelligence."

A study of French children adopted between the ages of 4 and 6 shows a possible

continuing interplay of nature and nurture. The children came from poor backgrounds

with IQs that initially averaged 77, putting them near retardation. Nine years later after

adoption, they retook the I.Q. tests, and all of them did better. The amount they improved

was directly related to the adopting familys status. "Children adopted by farmers and

laborers had average I.Q. scores of 85.5; those placed with middle-class families had

average scores of 92. The average I.Q. scores of youngsters placed in well-to-do homes

climbed more than 20 points, to 98." On the other hand, the degree to which these

increases persisted into adulthood are not clear from the study.

Stoolmiller found that the range restriction of family environments that goes with

adoption, that adopting families tend to be more similar on for example socio-economic

status than the general population, means that role of the shared family environment have

been underestimated in previous studies. Corrections for range correction applied to

adoption studies indicate that socio-economic status could account for as much as 50% of

the variance in IQ. However, the effect of restriction of range on IQ for adoption studies

was examined by Matt McGue and colleagues, who wrote that "restriction in range in

parent disinhibitorypsychopathology and family socio-economic status had no effect on

adoptive-sibling correlations [in] IQ". Eric Turkheimerand colleagues not using an
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adoption study, included impoverished US families. Results demonstrated that the

proportions of IQ variance attributable to genes and environment vary nonlinearly with

socio-economic status. The models suggest that in impoverished families, 60% of the

variance in IQ is accounted for by the shared family environment, and the contribution of

genes is close to zero; in affluent families, the result is almost exactly the reverse. They

suggest that the role of shared environmental factors may have been underestimated in

older studies which often only studied affluent middle class families.

4. Maternal (fetal) environment

A meta-analysis, by Devlin and colleagues in Nature of 212 previous studies evaluated an

alternative model for environmental influence and found that it fits the data better than the

'family-environments' model commonly used. The shared maternal (fetal) environment

effects, often assumed to be negligible, account for 20% of covariance between twins and

5% between siblings, and the effects of genes are correspondingly reduced, with two

measures of heritability being less than 50%. Bouchard and McGue reviewed the

literature in 2003, arguing that Devlin's conclusions about the magnitude of heritability is

not substantially different than previous reports and that their conclusions regarding

prenatal effects stands in contradiction to many previous reports.They write that:

Chipuer et al. and Loehlinconclude that the postnatal rather than the prenatal

environment is most important. The Devlin et al conclusion that the prenatal

environment contributes to twin IQ similarity is especially remarkable given the

existence of an extensive empirical literature on prenatal effects. Price (1950), in a

comprehensive review published over 50 years ago, argued that almost all MZ twin

prenatal effects produced differences rather than similarities. As of 1950 the

literature on the topic was so large that the entire bibliography was not published. It

was finally published in 1978 with an additional 260 references. At that time Price

reiterated his earlier conclusion. Research subsequent to the 1978 review largely

reinforces Prices hypothesis.

5. The Dickens and Flynn model

Dickens and Flynn postulate that the arguments regarding the disappearance of the shared

family environment should apply equally well to groups separated in time. This is
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contradicted by the Flynn effect. Changes here have happened too quickly to be explained

by genetic heritable adaptation. This paradox can be explained by observing that the

measure "heritability" includes both a direct effect of the genotype on IQ and also indirect

effects where the genotype changes the environment, in turn affecting IQ. That is, those

with a higher IQ tend to seek out stimulating environments that further increase IQ. The

direct effect can initially have been very small but feedback loops can create large

differences in IQ. In their model an environmental stimulus can have a very large effect

on IQ, even in adults, but this effect also decays over time unless the stimulus continues

(the model could be adapted to include possible factors, like nutrition in early childhood,

that may cause permanent effects). The Flynn effect can be explained by a generally more

stimulating environment for all people. The authors suggest that programs aiming to

increase IQ would be most likely to produce long-term IQ gains if they taught children

how to replicate outside the program the kinds of cognitively demanding experiences that

produce IQ gains while they are in the program and motivate them to persist in that

replication long after they have left the program.

6. IQ and the brain

In 2004, Richard Haier, professor of psychology in the Department of Pediatrics and

colleagues at University of California, Irvine and the University of New Mexico used

MRI to obtain structural images of the brain in 47 normal adults who also took standard

IQ tests. The study demonstrated that general human intelligence appears to be based on

the volume and location of gray matter tissue in the brain. Regional distribution of gray

matter in humans is highly heritable. The study also demonstrated that, of the brain's gray

matter, only about 6 percent appeared to be related to IQ. Many different sources of

information have converged on the view that the frontal lobes are critical for fluid

intelligence.

Patients with damage to the frontal lobe are impaired on fluid intelligence tests The

volume of frontal grey and white matter have also been associated with general

intelligence. In addition, recent neuroimagingstudies have limited this association to the

lateral prefrontal cortex. Duncan and colleagues showed using Positron Emission

Tomography that problem-solving tasks that correlated more highly with IQ also activate

the lateral prefrontal cortex. More recently, Gray and colleagues (2003) used functional

magnetic resonance imaging (fMRI) to show that those individuals that were more adept
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at resisting distraction on a demanding working memory task had both a higher IQ and

increased prefrontal activity. A study involving 307 children (age between six to

nineteen) measuring the size of brain structures using magnetic resonance imaging (MRI)

and measuring verbal and non-verbal abilities has been conducted The study has indicated

that there is a relationship between IQ and the structure of the cortexthe characteristic

change being the group with the superior IQ scores starts with thinner cortex in the early

age then becomes thicker than average by the late teens.There is "a highly significant

association" between the CHRM2 gene and intelligence according to a 2006 Dutch family

study. The study concluded that there was an association between the CHRM2 gene on

chromosome 7 and Performance IQ, as measured by the Wechsler Adult Intelligence

Scale-Revised. The Dutch family study used a sample of 667 individuals from 304

families. A similar association was found independently in the Minnesota Twin and

Family Study and by the Department of Psychiatry at the Washington University.

Significant injuries isolated to one side of the brain, especially those occurring at a young

age, may not significantly affect IQ. Studies reach conflicting conclusions regarding the

controversial idea that brain size correlates positively with IQ. Jensen and Reed claim no

direct correlation exists in nonpathological subjects. A more recent meta-analysis

suggests otherwise. An alternative approach has sought to link differences in neural

plasticity with intelligence, and this view has recently received some empirical support.

7. The Flynn effect

The Flynn effect (aka the "Lynn-Flynn effect") was discovered by Richard Lynn in 1982,

but is named after James R. Flynn, a New Zealandbased political scientist. Flynn showed

that IQ scores worldwide appear to be slowly rising at a rate of around three IQ points per

decade. Attempted explanations have included improved nutrition, a trend towards

smaller families, better education, greater environmental complexity, and heterosis. Tests

are therefore renormalized occasionally to obtain mean scores of 100, for example WISC-

R (1974), WISC-III (1991) and WISC-IV (2003). Hence it is difficult to compare IQ

scores measured years apart, unless this is compensated for. Also complicating things is

the difference between countries, since most tests are adjusted to the country of the test

subject. This usually causes differences when some countries have better (more effective)

education systems than others. For example, if someone scores 100 on an IQ test in the

U.S., they would get 112 in South Africa, 91 in the U.K., 87 in Japan, and 86 in
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Switzerland, on the exact same test, with the same answers - the average person in those

countries would get a different score.

The Flynn effect may have ended in some developed nations starting in the mid 1990s.

Teasdale& Owen "report intelligence test results from over 500,000 young Danish men,

tested between 1959 and 2004, showing that performance peaked in the late 1990s, and

has since declined moderately to pre-1991 levels." They speculate that "a contributing

factor in this recent fall could be a simultaneous decline in proportions of students

entering 3-year advanced-level school programs for 1618 year olds." In 2004, Jon Martin

Sundet of the University of Oslo and colleagues published an article documenting scores

on intelligence tests given to Norwegian conscripts between the 1950s and 2002, showing

that the increase in scores of general intelligence stopped after the mid-1990s and in

numerical reasoning subtests, declined.

8. Mutability

Once thought immutable, recent research suggests that certain mental activities can

change the brain's raw ability to process information, leading to the conclusion that

intelligence can be altered or changed over time. Studies into the neuroscience of animals

indicate that challenging activities can produce changes in the genetic makeup of the

brain. (Training Degus to Use Rakes and Iriki's earlier research with macaque monkeys

indicating brain changes.) A study published in April 2008 by a team from the

Universities of Michigan and Berndemonstrated the transfer of fluid intelligence from

specifically designed working memory training.

Topic : Interest Testing

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term balancing test.

 Give an example of balancing test

Definition/Overview:
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Balancing test: A balancing test is any judicial test in which the jurists weigh the importance

of multiple factors in a legal case. Proponents of such tests argue that they allow a deeper

consideration of complex issues than a bright-line rule can allow. But critics say that such

tests can be used to justify any conclusion which the judge might decide upon. In the United

States (US), many legal issues which had previously been considered settled by the

imposition of bright-line tests through Supreme Court precedents have been replaced by

balancing tests in recent years.

Key Points:

1. Referring to evidence

When referring to evidence presented at a trial, the balancing test is the requirement that

relevant evidence be excluded if its "probative value is substantially outweighed by the

danger of unfair prejudice, confusion of the issues, misleading the jury, or by

considerations of undue delay, waste of time, or needless presentation of cumulative

evidence." In other words, if a particular piece of evidence is more prejudicial than it is

probative, it will not be allowed in as evidence.

Topic : Personality Testing

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term personality test.

 Give an overview of the uses of personality tests.

Definition/Overview:

Personality test: A personality test aims to describe aspects of a person's character that

remain stable throughout that person's lifetime, the individual's character pattern of behavior,

thoughts, and feelings. An early model of personality was posited by Greek

philosopher/physician Hippocrates. The 20th century heralded a new interest in defining and

identifying separate personality types, in close correlation with the emergence of the field of
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psychology. As such, several distinct tests emerged; some attempt to identify specific

characteristics, while others attempt to identify personality as a whole.

There are many different types of personality tests. Common personality tests consist of a

large number of items, where respondents must rate the applicability of each item to

themselves. Projective tests, such as the TAT and Ink Blots are another form of personality

test which attempt to assess personality indirectly.

Key Points:

1. Scoring

Personality tests can be scored using a dimensional or a typological approach.

Dimensional approach such as measures of the Big 5 personality as a set of continuous

dimensions that individuals differ on. Typological approaches such as the Myer-Briggs

test emphasise discrete categorical types that individuals fall into. Most psychological

researchers acknowledge that the dimensional approach is more accurate, although as

judged by the popularity of the Myer-Briggs test typological approaches have substantial

appeal as a self-development tool. While most personality tests are designed to be self-

report, some tests can be completed by significant others.

2. Norms

The meaning of personality test scores are difficult to interpret in a direct sense. For this

reason substantial effort is made by producers of personality tests to produce norms to

provide a comparative basis for interpreting a respondent's test scores. Common formats

for these norms include percentile ranks, z scores, sten scores, and other forms of

standardisedscores.

3. Test development

A substantial amount of research and thinking has gone into the topic of personality test

development. Development of personality tests tends to be an iterative process whereby a

test is progressively refined. Test development can proceed on theoretical or statistical

grounds. Theoretical strategies can involve taking psychological or other theory to define

the content domain and then developing test items that should in principle measure the
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domain of interest. This can then be accompanied by assessment by experts of the

developed items to the defined construct. Statistical strategies are varied. Common

strategies involve the use of exploratory factor analysis and confirmatory factor analysis

to verify that items that are proposed to group together into factors actually do group

together empirically. Reliability analysis, and Item Response Theory are additional

complimentary approaches.

4. Test evaluation

There are several criteria for evaluating a personality test. Fundamentally a personality

test is expected to show reliability and validity. One problem of a personality test is that

the users of the test could only find it accurate because of the subjective validation

involved. This is where the person only acknowledges the information that applies to

them. This is related to what is called in psychology as the Forer effect.

5. Application to non-clinical samples

Critics have raised issues about the ethics of administering personality tests, especially for

non-clinical uses. By the 1960s, tests like the MMPI were being given by companies to

employees and applicants as often as to psychiatric patients. Sociologist William H.

Whyte was among those who saw the tests as helping to create and perpetuate the

oppressive groupthink of the "organization man" mid-20th century corporate capitalistic

mentality.

6. Personality versus social factors

In the 60s and 70s some psychologists dismissed the whole idea of personality,

considering much behaviour to be content specific. This idea was supported by the fact

that personality often does not predict behaviour in specific contexts. However, more

extensive research has showed than when behaviour is aggregated across contexts, that

personality can be a modest to good predictor of behaviour. Almost all psychologists now

acknowledge that both social and individual difference factors (i.e., personality) influence

behaviour. The debate is currently more around the relative importance of each of these

factors and how these factors interact.
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7. Respondent faking

One problem with self-report measures of personality is that respondents are often able to

distort their responses. This is particularly problematic in employment contexts and other

contexts where important decisions are being made and there is an incentive to present

oneself in a favourablemanner. Work in experimental settings has clearly shown that

when student samples have been asked to deliberately fake on a personality test, they

clearly demonstrated that they are capable of doing so.

Several strategies have been adopted for reducing respondent faking. One strategy

involves providing a warning on the test that methods exist for detecting faking and that

detection will result in negative consequences for the respondent (e.g., not being

considered for the job). Forced choice item formats (ipsative testing) have been adopted

which require respondents to choose between alternatives of equal social desirability.

Social desirability and lie scales are often included which detect certain patterns of

responses, although these are often confounded by true variability in social desirability.

More recently, Item Response Theory approaches have been adopted with some success

in identifying item response profiles that flag fakers. Other researchers are looking at the

timing of responses on electronically administered tests to assess faking.

8. Applications of personality testing

8.1. Psychological Research

Personality testing is frequently used in psychological research to test various

theories of personality. Research published by David Dunning of

CornellUniversity, Chip Heath of Stanford University and Jerry M. Suls of the

University of Iowareveals that observers who are not involved in any type of

relationship with an individual are better judges of the individual's relationships

and abilities. These workers have studied a large body of investigations into self-

evaluation, indicating that individuals may have flawed views about themselves

and their social relationships, sometimes leading to decisions that can impact

negatively on other persons' lives and/or their own.

9. Investment & wealth creation
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Psychological factors can also have an influence on the stock market. A person's

perception of fundamental and technical factors can be influenced by many things

including money. Some investors' perceptions are frequently adjusted by economic news,

earnings reports, economic data, and political events. This perception of the details of the

stock market depends a great deal on the psychological profiles of investors, in particular

their temperaments and their willingness to incur risk. Psychological testing could assist

in the accumulation of a collective personal profiles of investors. The how-to-get-rich

strategies of Donald Trump include comments on the importance of personality in making

business deals. He discusses how the knowledge of the personalities of people involved in

his deals has contributed to his success. Despite dismissing the relevance of psychological

factors in earlier life, he now regards Carl Jung's work as "important to financial success."

He has stated that Jung had been a "help in my business as well as in my personal life

...reading Jung will give you insights into yourself and the ways in which you and other

people operate."

10. Additional applications

A study by American Management Association reveals that 39 percent of companies
surveyed use personality testing as part of their hiring process. However, ipsative personality
tests are often used misused in recruitment and selection, where they are mistakenly treated
as if they are normative measures. More people are using personality testing to evaluate their
business partners, their dates and their spouses. Salespeople are using personality testing to
better understand the needs of their customers and to gain a competitive edge in the closing of
deals. College students have started to use personality testing to evaluate their roommates.
Lawyers are beginning to use personality testing for criminal behavior analysis, litigation
profiling, witness examination and jury selection. In Section 5 of this course you will cover
these topics:

Tests And Educational Decision

Psychological Measurement In Industry

Diagnostic Testing: Clinical Applications

Issues In Multi-Method Assessment

Topic : Tests And Educational Decision

Topic Objective:

At the end of this topic student would be able to:
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 Introduce the term statistical hypothesis test

 Give an overview of Educational Decisions

 Discuss the role of Educational Decisions

Definition/Overview:

Statistical hypothesis testing: A statistical hypothesis test is a method of making statistical

decisions using experimental data. It is sometimes called confirmatory data analysis to

emphasise the comparison with exploratory data analysis. The decisions are almost always

made using null-hypothesis tests; a null-hypothesis test just answers the question What is the

probability that the same data would be found due random chance alone? This is done by

asking and answering a hypothetical question. One use is deciding whether experimental

results contain enough information to cast doubt on conventional wisdom.

Key Points:

1. Educational Decisions

One may be faced with the problem of making a definite decision with respect to an

uncertain hypothesis which is known only through its observable consequences. A

statistical hypothesis test, or more briefly, hypothesis test, is an algorithm used to choose

between the alternatives (for or against the hypothesis) which minimizes certain risks.

From the Bayesian point of view, it is appropriate to treat hypothesis testing as a special

case of normative decision theory (specifically a model selection problem) and it is

possible to accumulate evidence in favor of (or against) a hypothesis using concepts such

as likelihood ratios known as Bayes factors.

There are several preparations we make before we observe the data.

 The null hypothesis must be stated in mathematical/statistical terms that make it possible to

calculate the probability of possible samples assuming the hypothesis is correct. For example:

The mean response to treatment being tested is equal to the mean response to the placebo in

the control group. Both responses have the normal distribution with this unknown mean and

the same known standard deviation . . . (value).
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 A test statistic must be chosen that will summarize the information in the sample that is

relevant to the hypothesis. In the example given above, it might be the numerical difference

between the two sample means, m1 − m2.

 The distribution of the test statistic is used to calculate the probability sets of possible values

(usually an interval or union of intervals). In this example, the difference between sample

means would have a normal distribution with a standard deviation equal to the common

standard deviation times the factor \sqrt{\frac{1}{n_1} + \frac{1}{n_2}} where n1 and n2

are the sample sizes.

 Among all the sets of possible values, we must choose one that we think represents the most

extreme evidence against the hypothesis. That is called the critical region of the test statistic.

The probability of the test statistic falling in the critical region when the null hypothesis is

correct, is called the alpha value (or size) of the test.

 The probability that a sample falls in the critical region when the parameter is θ, where θ is

for the alternative hypothesis, is called the power of the test at θ. The power function of a

critical region is the function that maps θ to the power of θ.

After the data are available, the test statistic is calculated and we determine whether it is

inside the critical region. If the test statistic is inside the critical region, then our

conclusion is one of the following:

 Reject the null hypothesis. (Therefore the critical region is sometimes called the rejection

region, while its complement is the acceptance region.)

 An event of probability less than or equal to alpha has occurred.

The researcher has to choose between these logical alternatives. In the example we would

say: the observed response to treatment is statistically significant. If the test statistic is

outside the critical region, the only conclusion is that there is not enough evidence to

reject the null hypothesis. This is not the same as evidence in favor of the null hypothesis.

That we cannot obtain using these arguments, since lack of evidence against a hypothesis

is not evidence for it. On this basis, statistical research progresses by eliminating error,

not by finding the truth.

Topic : Psychological Measurement In Industry

Topic Objective:
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At the end of this topic student would be able to:

 Introduce the term Theory of conjoint measurement

 Give an overview Transpersonal psychology

Definition/Overview:

Theory of conjoint measurement: In the theory of conjoint measurement, the quantitative

structure of natural attributes can be discovered in the absence of concatenation operations. It

is the most general theory of measurement known to science. Fundamental and derived

measurement in physics often thought to be the most general paths to quantification, are

actually instances of the theory of conjoint measurement

Conjoint measurement was independently discovered by the economist Debreu and by the

mathematical psychologist R. Duncan Luce and statistician John Tukey. The significance of

the theory lies in the fact that non-geometric or "intensive" properties and systems can be

quantified. Hence the quantification of such things as psychological attributes (e.g. attitudes

and cognitive abilities) is a logical possibility.

Key Points:

1. Transpersonal psychology

Transpersonal psychology is a school of psychology that studies the transpersonal, the

transcendent or spiritual aspects of the human experience. The Journal of Transpersonal

Psychology describes transpersonal psychology as "the study of humanitys highest

potential, and with the recognition, understanding, and realization of unitive, spiritual,

and transcendent states of consciousness" considered in transpersonal psychology include

spiritual self-development, peak experiences, mystical experiences, systemic trance and

other metaphysical experiences of living. Transpersonal psychologists the school as a

companion to other schools of psychology that include psychoanalysis, behaviorism, and

humanistic psychology. Transpersonal psychology attempts to unify modern psychology

theory with frameworks from different forms of mysticism. These vary greatly depending

on the origin but include religious conversion, altered states of consciousness, trance and

other spiritual practices. Although Carl Jung and others have explored aspects of the

spiritual and transpersonal in their work, transpersonal psychology for the most part has
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been overlooked by psychologists who are focused on the personal and developmental

aspects of the human psyche.

Topic : Diagnostic Testing: Clinical Applications

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term Diagnostic test

 Give an overview of Psychological effects of diagnostic tests

Definition/Overview:

Diagnostic test: A diagnostic test is any kind of medical test performed to aid in the

diagnosis or detection of disease. For example:

 to diagnose diseases

 to measure the progress or recovery from disease

 to confirm that a person is free from disease

A drug test can be a specific medical test to acertain the presence of a certain drug in the

body (for example, in drug addicts).

Key Points:

1. Diagnostic Testing

Some medical tests are parts of a simple physical examination which require only simple

tools in the hands of a skilled practitioner, and can be performed in an office

environment. Some other tests require elaborate equipment used by medical technologists

or the use of a sterile operating theatre environment. Some tests require samples of tissue

or body fluids to be sent off to a pathology lab for further analysis. Some simple chemical

tests, such as urine pH, can be measured directly in the doctor's office. Most medical tests

are conducted on the living; however, some of these tests can also be carried out on a

dead person as part of an autopsy.
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The validity of diagnostic test results produced in each laboratory is entirely dependent on

the measures employed before, during, and after each assay. Consistency in the

production of good results requires an overall program that includes quality assurance,

quality control, and quality assessment. Medical tests can be classified into three

categories:

 invasive

 minimally invasive

 non-invasive

2. Psychological effects of diagnostic tests

Medical tests can have value when results are abnormal by explaining to a patient the

cause of their symptoms. In addition, normal test results can have value by reassuring

patients that serious illness is not present and even reduce the rates of subsequent

symptoms . Understanding the meaning of a normal test in advance of learning the test

results may also reduce the rates of subsequent symptoms. Lack of adequate education

about the meaning of test results (especially relevant to tests that may have incidental and

unimportant findings) may cause an increase in symptoms . In addition, the possible

benefits must be weighed against the costs of unnecessary tests and resulting unnecessary

follow-up and possibly even unnecessary treatment of incidental findings .

3. Test Characteristics

Accuracy Accuracy of a laboratory tests is its correspondence with the true value.

Accuracy is maximized by calibrating laboratory equipment with reference material and

by participation in external quality control programs. The precision is a measure of tests

reproducibility when repeated on the same sample. An imprecise test is one that yield

widely varying results on repeated measurement. The precision is monitored in laboratory

by using control material.

4. Properties

The result of a test may be positive or negative: this has nothing to do with a bad

prognosis, but rather means that the test worked or not, and a certain parameter that was

evaluated was present or not. For example, a negative screening test for breast cancer
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means that no sign of breast cancer could be found (which is in fact very positive for the

patient).

5. Bayesian probability and performance metrics

Other characteristics of tests include:

 sensitivity

 specificity

 positive predictive value

 negative predictive value

 false positive

 false negative

Topic : Issues In Multi-Method Assessment

Topic Objective:

At the end of this topic student would be able to:

 Introduce the term assessment

 Give an overview of the types of assessments.

 Discuss the formative and summative assessments.

Definition/Overview:

Assessment: Assessment is the process of documenting, usually in measurable terms,

knowledge, skills, attitudes and beliefs. This topic covers educational assessment including

the work of institutional researchers, but the term applies to other fields as well including

health and finance.

Key Points:

1. Types
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Assessments can be classified in many different ways. The most important distinctions

are:

 formative and summative;

 objective and subjective;

 referencing (criterion-referenced, norm-referenced, and ipsative); and

 informal and formal.

2. Formative and summative

There are two main types of assessment:

 Summative assessment: Summative assessment is generally carried out at the end of a course

or project. In an educational setting, summative assessments are typically used to assign

students a course grade.

 Formative assessment: Formative assessment is generally carried out throughout a course or

project. Formative assessment, also referred to as educative assessment, is used to aid

learning. In an educational setting, formative assessment might be a teacher (or peer) or the

learner, providing feedback on a student's work, and would not necessarily be used for

grading purposes.

Summative and formative assessment are referred to in a learning context as "assessment

of learning" and "assessment for learning" respectively. A common form of formative

assessment is diagnostic assessment. Diagnostic assessment measures a student's current

knowledge and skills for the purpose of identifying a suitable program of learning. Self-

assessment is a form of diagnostic assessment which involves students assessing

themselves. Forward-looking assessment asks those being assessed to consider

themselves in hypothetical future situations. Assessments can also be done on pieces of

legislation.

Performance-based assessment is similar to formative assessment, as it focuses on

achievement. It is often aligned with the standards-based education reform and outcomes-

based education movement. Though ideally they are significantly different from a

traditional multiple choice test, they are most commonly associated with standards-based

assessment which use free-form responses to standard questions scored by human scorers
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on a standards-based scale, meeting, falling below, or exceeding a performance standard

rather than being ranked on a curve. A well-defined task is identified and students are

asked to create, produce, or do something, often in settings that involve real-world

application of knowledge and skills. Proficiency is demonstrated by providing an

extended response. Performance formats are further differentiated into products and

performances. The performance may result in a product, such as a painting, portfolio,

paper, or exhibition, or it may consist of a performance, such as a speech, athleticskill,

musical recital, or reading.

3. Objective and subjective

Assessment (either summative or formative) can be subjective. Objective assessment is a

form of questioning which has a single correct answer. Subjective assessment is a form of

questioning which may have more than one correct answer (or more than one way of

expressing the correct answer). There are various types of objective and subjective

questions. Objective question types include true/false answers, multiple choice, multiple-

response and matching questions. Subjective questions include extended-response

questions and essays. Objective assessment is becoming more popular due to the

increased use of online assessment (e-assessment) since this form of questioning is well-

suited to computerisation.

4. Bases of comparison

Test results can be compared against an established criterion, or against the performance

of other students, or against previous performance:

Criterion-referenced assessment, typically using a criterion-referenced test, as the

name implies, occurs when candidates are measured against defined (and objective)

criteria. Criterion-referenced assessment is often, but not always, used to establish a

persons competence (whether s/he can do something). The best known example of

criterion-referenced assessment is the driving test, when learner drivers are measured

against a range of explicit criteria (such as Not endangering other road users).

Norm-referenced assessment (colloquially known as "grading on the curve"), typically

using a norm-referenced test, is not measured against defined criteria. This type of
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assessment is relative to the student body undertaking the assessment. It is effectively a

way of comparing students. The IQ test is the best known example of norm-referenced

assessment. Many entrance tests (to prestigious schools or universities) are norm-

referenced, permitting a fixed proportion of students to pass (passing in this context

means being accepted into the school or university rather than an explicit level of ability).

This means that standards may vary from year to year, depending on the quality of the

cohort; criterion-referenced assessment does not vary from year to year (unless the

criteria change). Ipsative assessment is self comparison either in the same domain over

time, or comparative to other domains within the same student.

5. Informal and formal

Assessment can be either formal or informal. Formal assessment usually implicates a

written document, such as a test, quiz, or paper. A formal assessment is given a numerical

score or grade based on student performance, whereas an informal assessment does not

contribute to a student's final grade. An informal assessment usually occurs in a more

casual manner and may include observation, inventories, checklists, rating scales, rubrics,

performance and portfolio assessments, participation, peer and self evaluation, and

discussion.

6. Internal and external

Internal assessment is set and marked by the school (i.e. teachers). Students get the mark

and feedback regarding the assessment. External assessment is set by the governing body,

and is marked by non-biased personnel. With external assessment, students only receive a

mark. Therefore, they have no idea how they actually performed (i.e. what bits they

answered correctly.)

7. Standards of quality

The considerations of validity and reliability typically are viewed as essential elements

for determining the quality of any assessment. However, professional and practitioner

associations frequently have placed these concerns within broader contexts when

developing standards and making overall judgments about the quality of any assessment

as a whole within a given context.
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8. Testing standards

In the field of psychometrics, the Standards for Educational and Psychological Testing

place standards about validity and reliability, along with errors of measurement and

related considerations under the general topic of test construction, evaluation and

documentation. The second major topic covers standards related to fairness in testing,

including fairness in testing and test use, the rights and responsibilities of test takers,

testing individuals of diverse linguistic backgrounds, and testing individuals with

disabilities. The third and final major topic covers standards related to testing

applications, including the responsibilities of test users, psychological testing and

assessment, educational testing and assessment, testing in employment and credentialing,

plus testing in program evaluation and public policy.

9. Evaluation standards

In the field of evaluation, and in particular educational evaluation, the Joint Committee on

Standards for Educational Evaluation has published three sets of standards for

evaluations. The Personnel Evaluation Standards was published in 1988, The Program

Evaluation Standards (2nd edition) was published in 1994, and The Student Evaluation

Standards was published in 2003. Each publication presents and elaborates a set of

standards for use in a variety of educational settings. The standards provide guidelines for

designing, implementing, assessing and improving the identified form of evaluation. Each

of the standards has been placed in one of four fundamental categories to promote

educational evaluations that are proper, useful, feasible, and accurate. In these sets of

standards, validity and reliability considerations are covered under the accuracy topic. For

example, the student accuracy standards help ensure that student evaluations will provide

sound, accurate, and credible information about student learning and performance.

10. Validity and reliability

A valid assessment is one which measures what it is intended to measure. For example, it

would not be valid to assess driving skills through a written test alone. A more valid way

of assessing driving skills would be through a combination of tests that help determine

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

97
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



what a driver knows, such as through a written test of driving knowledge, and what a

driver is able to do, such as through a performance assessment of actual driving. Teachers

frequently complain that some examinations do not properly assess the syllabus upon

which the examination is based; they are, effectively, questioning the validity of the

exam.

Reliability relates to the consistency of an assessment. A reliable assessment is one which

consistently achieves the same results with the same (or similar) cohort of students.

Various factors affect reliability including ambiguous questions, too many options within

a question paper, vague marking instructions and poorly trained markers. A good

assessment has both validity and reliability, plus the other quality attributes noted above

for a specific context and purpose. In practice, an assessment is rarely totally valid or

totally reliable. A ruler which is marked wrong will always give the same (wrong)

measurements. It is very reliable, but not very valid. Asking random individuals to tell the

time without looking at a clock or watch is sometimes used as an example of an

assessment which is valid, but not reliable. The answers will vary between individuals,

but the average answer is probably close to the actual time. In many fields, such as

medical research, educational testing, and psychology, there will often be a trade-off

between reliability and validity. A history test written for high validity will have many

essay and fill-in-the-blank questions. It will be a good measure of mastery of the subject,

but difficult to score completely accurately. A history test written for high reliability will

be entirely multiple choice. It isn't as good at measuring knowledge of history, but can

easily be scored with great precision. We may generalise from this. The more reliable is

our estimate of what we purport to measure, the less certain we are that we are actually

measuring that aspect of attainment. It is also important to note that there are at least

thirteen sources of invalidity, which can be estimated for individual students in test

situations. They never are. Perhaps this is because their social purpose demands the

absence of any error, and validity errors are usually so high that they would destabilise

the whole assessment industry.

11. Controversy

The assessments which have caused the most controversy are the use of High school

graduation examinations, which first appeared to support the defunct Certificate of Initial

Mastery, which can be used to deny diplomas to students who do not meet high standards.
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They argue that one measure should not be the sole determinant of success or failure.

Technical notes for standards based assessments such as Washington's WASL warn that

such tests lack the reliability needed to use scores for individual decisions, yet the state

legislature passed a law requiring that the WASL be used for just such a purpose. Others

such as Washington StateUniversity's Don Orlich question the use of test items far

beyond standard cognitive levels for testing ages, and the use of expensive, holistically

graded tests to measure the quality of both the system and individuals for very large

numbers of students. High stakes tests, even when they do not invoke punishment, have

been cited for causing sickness and anxiety in students and teachers, and narrowing the

curriculum towards test preparation. In an exercise designed to make children

comfortable about testing, a Spokane, Washingtonnewspaper published a picture of a

monster that feeds on fear when asked to draw a picture of what she thought of the state

assessment. This, however is thought to be acceptable if it increases student learning

outcomes.

Standardized multiple choice tests do not conform to the latest education standards.

Nevertheless, they are much less expensive, less prone to disagreement between scorers,

and can be scored quickly enough to be returned before the end of the school year.

Legislation such as No Child Left Behind also define failure if a school does not show

improvement from year to year, even if the school is already successful. The use of IQ

tests has been banned in some states for educational decisions, and norm referenced tests

have been criticized for bias against minorities. Yet the use of standards based

assessments to make high stakes decisions, with greatest impact falling on low-scoring

ethnic groups, is widely supported by education officials because they show the

achievement gap which is promised to be closed merely by implementing standards based

education reform. Many states are currently using testing practices which have been

condemned by dissenting education experts such as Fairtestand Alfie Kohn.
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