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Psychology as an optional for IAS Mains has come a long way since it started gaining 
popularity in the latter half of 90s. Claiming to be one of the most popular optionals, 
students from diverse backgrounds have fared better and better with Psychology in Civil 
Services Examination, mostly securing further rank improvements due course of time. A 
major turnaround came in 2008, when focus shifted on conceptual clarity with simplicity of 
expression. Year of 2009 saw the toughest questions set ever, while 2010 was again a 
complete spin with almost direct questions in both the papers. In an era when being 
unpredictable is a way to flex muscles, munching over the next move of UPSC might not 
prove a much parsimonious debate. A sense catching over the needs of time is to cover the 
entire syllabus, keeping in view the recent trends and latest developments relating to every 
topic of importance. Conceptual clarity has always been essential for a rank defining score 
so, not advisable to compromise on this front. Writing an answer with a fresh appeal and 
dynamic framework will keep one a step ahead. 
 
This year saw a well balanced set of questions, none of which could be labeled as either too 
simple or too tough. Herein this draft an attempt has been made to provide reference 
material support for all the questions asked in Psychology paper of IAS (Mains), 2011 and 
hope, it should provide sufficient grounds for a well crafted answer with desired question 
relevance. 
 
This is the first set of two drafts, covering Paper-I. Some of the questions have been 
referred to various scholarly articles and relevant studies, which are linked with 
downloadable files in PDF format. Those browsing it online need to just click over the links 
provided. For those with printed version can visit Numerons or Vision IAS website for this 
draft in PDF format with all the activated links. 
 
 
Thanks and best wishes! 
 
Amit Shekhar 
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INSTRUCTIONS 
 
Answer must be written in the medium specified in the Admission Certificate issued 

you, which must be state clearly on the cover of the answer book in the space provided 

for the purpose . No Marks will be given for the answers written in a medium other 

than that specific in the Admission Certificate. 

 
 

Candidates should attempt Question no 1 and 5 which are compulsory and any three 

of the remaining questions selecting at least one questions selecting at least one 

question from each Section. 

 

The number of marks carried by each question is indicated at the end of the question. 

 
 
 
 
 
 
 
 
 
 
 

Time Allowed: Three Hours   Maximum Marks: 300 
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Section-A 
 

1. Answer the following, each in not more than 100 words:   10x6=60 
 

(a) Describe the key assumptions on which psychology claims to be a science. 
 

Reference Material Support: 
 
Is Psychology a Science? 
 
What is science? 
 
According to BF Skinner (1980), ‘there is no place in a scientific study of behavior for a mind or self’.  But, pick 
up any A-level psychology text and it will be described as the study of mind and behavior; often in the title.    
 
Others go further and believe that even an observable characteristic such as behavior cannot be studied 
objectively and certainly not when it’s human behavior.  
 
To what extent therefore can psychology claim to be a science? 
 
Modern definitions of science 
 
Recent attempts to define what makes science scientific have generally included the following characteristics: 
 
1. Controlled observations 
 
Generally in scientific research something (the IV) is manipulated and we observe the effect this has on 
something else (the DV).  A physicist might manipulate the weight of a pendulum and measure its period, 
whilst obviously keeping length of string and height of release constant.  
 
In psychology this characteristic is best exemplified by the laboratory experiment where as many variable as 
possible are kept constant to see if the IV is causing the DV.   
 
2. Objectivity 
 
Physics and chemistry are objective and hopefully mostly free of personal opinions but is psychology?  
Popper demonstrated this to an audience of students.  He said ‘observe.’  After a pause the reply was ‘observe 
what?’  Popper had made his point.  When we observe we look for certain things.  In research we set out 
looking for certain behaviors or characteristics.  We have a predetermined idea of what we’re looking for and 
as we all know if we set out with expectations we’re quite likely to meet them.  Essentially this is the 
argument of the social constructivists.  Our existing knowledge determines our expectations and our 
viewpoint.  This is particularly noticeable in psychology with researchers belonging to one approach or 
another, e.g. cognitive or behaviorist. 
 
3. Testing theoretical predictions 
 
Having created models or theories we are able to make predictions based upon these.  We can then test these 
predictions with research.  Work on spatial memory in meadow moles produced the spatial adaptation model 
of animal memory.  Subsequent research on lizards showed this to be wrong resulting in the pliancy model. 
 
4. Falsifiability 
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A concept introduced by Popper in 1969.  Having a theory that can be objectively tested and ultimately 
proven wrong is what distinguishes science from religion and pseudoscience such as psychoanalysis.  
Psychological research tests an alternative or experimental hypothesis, however, we are not seeking to prove 
this, rather we seek to disprove our null hypothesis.  As Popper put it; 
 
‘No amount of observations of white swans can allow the inference that all swans are white, but the 
observation of a single black swan is sufficient to refute that conclusion.’ 
 
In psychology many theories have been tested over the years and been shown to be wrong.  Weiss’ replication 
of Brady’s ‘executive monkeys’ experiment highlighted a crucial error in the research. 
 
Similarly Schacter and Singer’s controversial research of 1962 was tested and questioned on methodological 
grounds seventeen years later! 
 
However, there are concepts in psychology that do elude testing and falsifiability.  Freud’s hypothetical 
constructs, the Id, Ego and Superego, along with Eros and Thanatos and the psychosexual stages and the 
Oedipus complex can never be tested objectively.  They will forever remain non-falsifiable.  Similarly 
Maslow’s hierarchy of needs. 
 
5. Replicability 
 
Already mentioned on numerous occasions above; others must be able to test your findings.  Generally in 
psychology, laboratory experiments can be repeated, provided sufficient detail is included in the published 
article.  Much of the behaviorist approach has been tested many times and the schedules of reinforcement for 
example are seen as close to psychological fact as it’s possible to get.  Piaget’s work has been tested to death 
too! 
 
Replication in social psychology however is more hit and miss.  Generally, research such as that of Asch and 
Milgram that was set in tightly controlled environments has been repeated.  Research reliant on real life 
observations is not always so easy to recreate.  
 
In order to replicate research all details need to be included in the write up, including details about 
participants, procedures, design decisions and of course the raw results.  Sir Cyril Burt’s research (below) is a 
lesson on what can happen when research is not published in full.  
 
On a note of historical interest it is worth pointing out that Burt’s work formed the basis of the eleven plus 
system in this country, which I missed by one year.  Testing at age 11 determined whether you went to 
grammar school and got a good standard of education or were relegated to a secondary modern school and 
got a poorer standard.  According to the argument, since intelligence was largely genetic then being thick at 
11 meant that you’d always be thick so there was no point in wasting a good education on bad genes! 
 
Working with 21 pairs of MZ twins reared apart in 1955 Burt obtained a correlation in IQ of 0.771.   Eleven 
years later, and now working with 53 pairs of MZ twins Burt’s figure for correlation was remarkably still 
0.771. 
 
Leon Kamin was the first to question the findings and subsequently the co authors who Burt claimed to work 
with could not be found.  His work could not be verified since his wife burnt it on his death!  This led close 
friend of Burt, Leslie Hearnshaw, who had read the eulogy at Burt’s funeral and had been chosen by Burt’s 
sister to write his biography, to conclude that much of Burt’s research had in fact been fraudulent. 
 
6. Paradigm 
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According to Kuhn, a paradigm is the most important aspect of a true science.  Essentially a paradigm is a 
framework or central concept around which the science fits.  For example the Laws or relativity for physics. 
 
As a science emerges and develops it progresses through three distinct stages: 
 
Pre-science 
 
No clear paradigm has yet emerged.  There may be a central thread holding the subject together but it is a 
broad church, perhaps embracing many different theoretical perspectives and as yet unclear as to which one 
to follow. 
 
Normal science 
 
A widely accepted view has emerged that seems best able to explain current observations in the field.  For 
example Newton’s Laws of Motion (prior to Relativity). 
 
Revolutionary science 
 
A sort of transitional phase to a new paradigm.  As evidence accumulates and new observations emerge the 
old paradigm may look increasingly shaky.  Gradually thinking in the area starts to gravitate (speaking of 
Newton) to a newer paradigm.  However, this tends to be a slow process as many of the proponents of the 
existing paradigm refuse to give way.  Eventually however, there is a paradigm-shift as the new paradigm 
acquires concensus.  An example would be the movement from the geocentric to heliocentric view of our 
solar system. 
 
Applying paradigms to psychology 
 
According to Kuhn (1962) psychology is in the pre-science stage. 
 
There is no one central approach, rather a collection of different theoretical ideas centered around 
psychodynamic, behaviorist, cognitive and humanistic thinking. Because psychology covers such a huge area 
it tends to tread on the toes of those around it.  It overlaps with biology, sociology, neuroscience, philosophy 
and so on, which have little in common with each other. Of all the theoretical approaches it is behaviorism 
that comes closest to having a paradigm since it is simply a study of behavior with the idea that everything is 
learned.  
 
However, you psychologists feeling put down by not being seen as scientists (by Kuhn at any rate) take heart.  
Many of the physical sciences struggle to produce a paradigm.  Chemistry for example sub-divides itself into 
organic, inorganic and physical each with different assumptions and approaches.   
 
Peer review (refereeing) 
 
This is seen as essential in scientific research and again relies on thorough and accurate reporting of scientific 
research. 
 
The process doesn’t usually start until a report has been submitted for publication in a scientific journal.  
Prior to publication the editor will ask external scrutineers to look through the journals that have been 
submitted and essentially pick out the best. 
 
Research is only published if: 
 

• It makes an important contribution to scientific knowledge 
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• It has sound methodology 
• It is ethically sound 
• However, there are important problems with the process that may lead to bias.  Imagine you’re 

carrying out the process.  What will impress you most, an original study or a replication?  A 
significant finding or one where firm conclusions cannot be drawn? 

 
Non-significant findings and repeated studies produce the ‘file-drawer problem.’  They never see the light of 
day and result in a skewing of scientific publications. 
 
Generally however, the process is seen to ‘add merit’ to the scientific approach. 

 
(b) Suggest a plan of an experimental study to evaluate the effect of 

compensatory education on academic achievement of school-going students 
from low income group. 

 
Reference Material Support: Files Attached - Click on the links below 
 
1. Replacing Remediation with Acceleration in Higher Education 
2. Research on Educational Resilience 

 
(c) On what grounds are STM and LTM distinguished? 

 
Reference Material Support: 
 
Short-term memory 
 
Short-term memory (or "primary" or "active memory") is the capacity for holding a small amount of 
information in mind in an active, readily available state for a short period of time. The duration of short-term 
memory (when rehearsal or active maintenance is prevented) is believed to be in the order of seconds. A 
commonly-cited capacity is 7 ± 2 elements. In contrast, long-term memory indefinitely stores a seemingly 
unlimited amount of information. 
 
Short-term memory should be distinguished from working memory which refers to structures and processes 
used for temporarily storing and manipulating information (see more details below). 
 
Existence of a separate store 
 
The idea of a division of memory into short term and long term dates back to the 19th century. A classical 
model of memory developed in the 1960s, now known to be flawed, assumed that all memories pass from a 
short-term to a long-term store after a small period of time. This model is referred to as the "modal model" 
and has been most famously detailed by Shiffrin. The exact mechanisms by which this transfer takes place, 
whether all or only some memories are retained permanently, and indeed the existence of a genuine 
distinction between the two stores, remain controversial topics among experts. 
 
One form of evidence, cited in favor of the separate existence of a short-term store comes from anterograde 
amnesia, the inability to learn new facts and episodes. Patients with this form of amnesia, have intact ability 
to retain small amounts of information over short time scales (up to 30 seconds) but are dramatically 
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impaired in their ability to form longer-term memories (a famous example is patient HM). This is interpreted 
as showing that the short-term store is spared from amnesia and other brain diseases 
 
Other evidence comes from experimental studies showing that some manipulations (e.g., a distractor task, 
such as repeatedly subtracting a single-digit number from a larger number following learning; cf Brown-
Peterson procedure, The Brown-Peterson Procedure is used in cognitive experiments, originally as a way to 
test the limits of short-term memory. Basically, after viewing a list of items to be remembered, a participant 
will count backwards by 3's from some large number for a short period of time (e.g., 30 seconds). In other 
words, for 30 seconds, a person would count backwards by 3 from 999. Effectively, this task prevents people 
from rehearsing the list of items, thereby allowing researchers to test how long short-term memory lasts 
independently of maintenance rehearsal (the simple repeating of a word over and over again) impair memory 
for the 3 to 5 most recently learned words of a list (presumably still held in short-term memory), while 
leaving recall for words from earlier in the list (presumably stored in long-term memory) unaffected; other 
manipulations (e.g., semantic similarity of the words) affect only memory for earlier list words, but do not 
affect memory for the last few words in a list. These results show that different factors affect short term recall 
(disruption of rehearsal) and long-term recall (semantic similarity). Together, these findings show that long-
term memory and short-term memory can vary independently of each other. 
 
Not all researchers agree that short-term and long-term memory are separate systems. Some theorists 
propose that memory is unitary over all time scales, from milliseconds to years. Support for the unitary 
memory hypothesis comes from the fact that it has been difficult to demarcate a clear boundary between 
short-term and long-term memory. For instance, Tarnow shows that the recall probability vs. latency curve is 
a straight line from 6 to 600 seconds (ten minutes), with the probability of failure to recall only saturating 
after 600 seconds. If there were really two different memory stores operating in this time frame, one could 
expect a discontinuity in this curve. Other research has shown that the detailed pattern of recall errors looks 
remarkably similar for recall of a list immediately after learning (presumably from short-term memory) and 
recall after 24 hours (necessarily from long-term memory). 
 
Further evidence against the existence of a short-term memory store comes from experiments involving 
continual distractor tasks. In 1974, Robert Bjork and William B. Whitten presented subjects with word pairs 
to be remembered; however, before and after each word pair, subjects had to do a simple multiplication task 
for 12 seconds. After the final word-pair, subjects had to do the multiplication distractor task for 20 seconds. 
In their results, Bjork and Whitten found that the recency effect (the increased probability of recall of the last 
items studied) and the primacy effect (the increased probability of recall of the first few items) still remained. 
These results would seem inconsistent with the idea of short-term memory as the distractor items would 
have taken the place of some of the word-pairs in the buffer, thereby weakening the associated strength of the 
items in long-term memory. Bjork and Whitten hypothesized that these results could be attributed to the 
memory processes at work for long-term memory retrieval versus short-term memory retrieval. 
 
Ovid J.L. Tzeng (1973) also found an instance where the recency effect in free recall did not seem to result 
from the function of a short-term memory store. Subjects were presented with four study-test periods of 10 
word lists, with a continual distractor task (20-second period of counting-backward). At the end of each list, 
participants had to free recall as many words from the list as possible. After free-recall of the fourth list, 
participants were asked to free recall items from all four lists. Both the initial free recall and the final free 
recall showed a recency effect. These results went against the predictions of a short-term memory model, 
where no recency effect would be expected in either initial or final free recall.  
 
Koppenaal and Glanzer (1990) attempted to explain these phenomena as a result of the subjects’ adaptation 
to the distractor task, which therefore allowed them to preserve at least some of the functions of the short-
term memory store. As evidence, they provided the results of their experiment, in which the long-term 
recency effect disappeared when the distractor after the last item differed from the distractors that preceded 
and followed all the other items (e.g. arithmetic distractor task and word reading distractor task). Thapar and 
Greene challenged this theory. In one of their experiments, participants were given a different distractor task 
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after every item to be studied. According to Koppenaal’s and Glanzer’s theory, there should be no recency 
effect as subjects would not have had time to adapt to the distractor; yet such a recency effect remained in 
place in the experiment.  
 
One proposed explanation of the existence of the recency effect in a continual distractor condition, and the 
disappearance of it in an end-only distractor task is the influence of contextual and distinctive processes. 
According to this model, recency is a result of the final items’ processing context being similar to the 
processing context of the other items and the distinctive position of the final items versus items in the middle 
of the list. In the end distractor task, the processing context of the final items is no longer similar to the 
processing context of the other list items. At the same time, retrieval cues for these items are no longer as 
effective as without the distractor. Therefore, the recency effect recedes or vanishes. However, when 
distractor tasks are placed before and after each item, the recency effect returns, because all the list items 
once again have similar processing context.  
 
Long-term memory 
 
Long-term memory (LTM) is memory in which associations among items are stored, as part of the theory of a 
dual-store memory model. According to the theory, long term memory differs structurally and functionally 
from working memory or short-term memory, which ostensibly stores items for only around 20–30 seconds 
and can be recalled easily. This differs from the theory of the single-store retrieved context model that has no 
differentiation between short-term and long-term memory. 
 
 Dual-store Memory Model 
 
According to Miller (1956), whose paper popularized the theory of the “magic number seven,” short-term 
memory is limited to a certain number of chunks of information, while long-term memory has a limitless 
store. 
 
According to the dual-store memory model set forth by Atkinson and Shiffrin (1968), memories can reside in 
the short-term “buffer” for a limited time while they are simultaneously strengthening their associations in 
long-term memory. When items are first presented, they enter short-term memory, but because it has limited 
space, as new items enter, old ones leave. However, each time an item is rehearsed while it is in short-term 
memory, it is also increasing its strength in long-term memory. The longer an item stays in short-term 
memory, the stronger the association becomes in long-term memory. In long-term store, items are recalled 
through retrieval cues in a two-step process. First, context is used as a cue to probabilistically select an item 
to be potentially recalled. Second, that item is probabilistically determined to be recalled or not. 
 
Baddeley and Hitch (1974) proposed an alternative theory to the Atkinson-Shiffrin memory model. According 
to this theory, short-term memory is divided into different slave systems for different types of input items, 
and that there is an executive control supervising what items enter and exit those systems. The slave systems 
include the phonological loop, the visuo-spatial sketchpad, and later Baddeley added the episodic buffer. 
 
Biologically, short-term memory is a temporary potentiation of neural connections that can become long-
term memory through the process of rehearsal and meaningful association. Not much is known about the 
underlying biological mechanisms of long-term memory, but the process of long-term potentiation, which 
involves a physical change in the structure of neurons, has been proposed as the mechanism by which short-
term memories move into long-term storage. The time scale involved at each level of memory processing 
remains under investigation. 
 
As long-term memory is subject to fading in the natural forgetting process, several recalls/retrievals of 
memory may be needed for long-term memories to last for years, dependent also on the depth of processing. 
Individual retrievals can take place in increasing intervals in accordance with the principle of spaced 
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repetition. This can happen quite naturally through reflection or deliberate recall (also known as 
recapitulation), often dependent on the perceived importance of the material. 
 Problems with the Dual-store Memory Model 
 
There are several problems with the dual-store memory model. First, an experiment by R. A. Bjork and 
Whitten (1974) showed that even with a distractor task after the presentation of a list of items, there was still 
a recency effect. However, if a short-term memory exists, the distraction would replace the items and remove 
the recency effect. Second, a study by Howard and Kahana (1999) revealed that continual distracters placed 
intermittently between each list items still resulted in a contiguity effect. However, the existence of short-
term memory should destroy the effect because nearby items do not spend time together in short-term 
memory if there are distracters between them. Third, a study by Craik and Lockhart (1972) revealed that how 
long an item spends in short-term memory is not the key determinant in its strength in long-term memory. 
Instead, whether the participant actively tries to remember the item while elaborating on its meaning 
determines the strength of its store in long-term memory. 

 
(d) How the principles of encoding help enhancing the use of mnemonic devices? 

 
Reference Material Support: File Attached - Click on the link below 
 
1. Encoding & Mnemonics 

 
(e) Distinguish between negative reinforcement and punishment. Indicate the 

limitations of punishment in the context of learning. 
 
Reference Material Support: 
 
Negative Reinforcement 
 
Negative reinforcement is a term described by B. F. Skinner in his theory of operant conditioning. In negative 
reinforcement, a response or behavior is strengthened by stopping, removing or avoiding a negative outcome 
or aversive stimulus. 
 
Aversive stimuli tend to involve some type of discomfort, either physical or psychological. Behaviors are 
negatively reinforced when they allow you to escape from aversive stimuli that are already present or allow 
you to completely avoid the aversive stimuli before they happen. 
 
One of the best ways to remember negative reinforcement is to think of it as something being subtracted from 
the situation. When you look at it in this way, it may be easier to identify examples of negative reinforcement 
in the real-world. 
 
Examples of Negative Reinforcement 
 

• Learn more by looking at the following examples: 
• Before heading out for a day at the beach, you slather on sunscreen in order to avoid getting 

sunburned. 
• You decide to clean up your mess in the kitchen in order to avoid getting in a fight with your 

roommate. 
• On Monday morning, you leave the house early in order to avoid getting stuck in traffic and being late 

for class. 
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Can you identify the negative reinforcer in each of these examples? Sunburn, a fight with your roommate and 
being late for work are all negative outcomes that were avoided by performing a specific behavior. By 
eliminating these undesirable outcomes, the preventative behaviors become more likely to occur again in the 
future. 
 
When Is Negative Reinforcement Most Effective? 
 
Negative reinforcement can be an effective way to strengthen a desired behavior. However, it is most effective 
when reinforcers are presented immediately following a behavior. When a long period of time elapses 
between the behavior and the reinforcer, the response is likely to be weaker. In some cases, behaviors that 
occur in the intervening time between the initial action and the reinforcer are may also be inadvertently 
strengthened as well. 
 
According to Wolfgang (2001), negative reinforcement should be used sparingly in classroom settings, while 
positive reinforcement should be emphasized. While negative reinforcement can produce immediate results, 
he suggests that it is best suited for short-term use. 
 
The type of reinforcement used is important, but the frequency and schedule used also plays a major role in 
the strength of the response. Learn more about this topic in this article on schedules of reinforcement. 
 
Punishment 
 
Punishment is a process by which a consequence immediately follows a behavior which decreases the future 
frequency of that behavior. Like reinforcement, a stimulus can be added (positive punishment) or removed 
(negative punishment). Broadly, there are three types of punishment: presentation of aversive stimuli, 
response cost and time out. Punishment in practice can often result in unwanted side effects, and has as such 
been used only after reinforcement-only procedures have failed to work. Unwanted side effects can include 
the increase in other unwanted behavior as well as a decrease in desired behaviors. Punishment is also 
associated in certain cases with increases in the likelihood of aggression by the person. Some other potential 
unwanted effects include escape and avoidance, emotional behavior, and can result in behavioral contrast. 
 
When is punishment effective? 
 

1. In animals, punishment must be delivered soon after a response to be most effective 
2. Punishment must be strong (as severe as is ethically or practically acceptable) to be effective 
3. Punishment must be delivered consistently (compare this with the partial reinforcement effect) 
4. Punishment should start out strong; it should not start out weak and build up with repeated 

“infractions” 
5. Punishment is less effective if animal earlier experiences random and noncontingent punishment  

(example: a child is randomly abused, and then punished for a specific “bad” behavior) 
6. Punishment is more effective if animal if offered an alternative response to the punished response 

 
Negative Reinforcement versus Punishment 
 
One mistake that people often make is confusing negative reinforcement with punishment. Remember, 
however, that negative reinforcement involves the removal of a negative condition in order to strengthen a 
behavior. Punishment, on the other hand, involves either presenting or taking away a stimulus in order to 
weaken a behavior. 
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Consider the following example and determine whether you think it is an example of negative reinforcement 
or punishment: 
 
Timmy is supposed to clean his room every Saturday morning. Last weekend, he went out to play with his 
friend without cleaning his room. As a result, his father made him spend the rest of the weekend doing other 
chores like cleaning out the garage, mowing the lawn and weeding the garden, in addition to cleaning his 
room. 
 
If you said that this was an example of punishment, then you are correct. Because Timmy didn't clean his 
room, his father assigned a punishment of having to do extra chores. 
 
Limitations of Punishment in the context of Learning 
 
Skinner’s early view of punishment: It is often ineffective because it may lead only to a temporary, situation-
specific suppression of a response; furthermore, punishment is at best a partial strategy: it may eliminate an 
undesired response, but it doesn’t necessarily establish a desired response in its place; also, physical 
punishment may produce anger and modeling of aggressive behavior. 
 

(f) What do illusions tell about the nature of perception? 
 
Reference Material Support: File Attached - Click on the link below 
 
1. Illusion Perception 
 

2. (a) What is social constructionism? How does it challenge the mainstream 
psychology?           20 

 
Reference Material Support: 
 
Definition of social constructionism 
 
A critical stance toward taken-for-granted knowledge 
 
Social constructionism insists that we take a critical stance toward our taken-for-granted ways of 
understanding the world, including ourselves. It invites us to be critical of the idea that our observations of 
the world unproblematically yield its nature to us, to challenge the view that conventional knowledge is 
based upon objective, unbiased observation of the world. It is therefore in opposition to what is referred to as 
positivism and empiricism in traditional science—the assumptions that the nature of the world can be 
revealed by observation, and that what exists is what we perceive to exist. Social constructionism cautions us 
to be ever suspicious of our assumptions about how the world appears to be. This means that the categories 
with which we as human beings apprehend the world do not necessarily refer to real divisions. For example, 
just because we think of some music as ‘classical’ and some as ‘pop’ does not mean we should assume that 
there is anything in the nature of the music itself that means it has to be divided up in that particular way. A 
more radical example is that of gender and sex. Our observations of the world suggest to us that there are two 
categories of human being, men and women. Social constructionism bids us to seriously question whether the 
categories ‘man’ and ‘woman’ are simply a reflection of naturally occurring distinct types of human being. 
This may seem a bizarre idea at first, and of course differences in reproductive organs are present in many 
species. But we become aware of the greyness of such categories when we look at practices such as gender 
reassignment surgery and the surrounding debate about how to classify people as unambiguously male or 
female. We can thus begin to consider that these seemingly natural categories may be inevitably bound up 
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with gender, the normative prescriptions of masculinity and femininity in a culture, so that that whole 
categories of personhood, that is all the things it means to be a man or a woman, have been built upon them. 
Social constructionism would suggest that we might equally well, and just as absurdly, have divided people 
up into tall and short, or those with ear lobes and those without. Social constructionism’s critical stance is 
particularly adopted toward mainstream psychology and social psychology, generating radically different 
accounts of many psychological and social phenomena. 
 
Historical and cultural specificity 
 
The ways in which we commonly understand the world, the categories and concepts we use, are historically 
and culturally specific. Whether one understands the world in terms of men and women, pop music and 
classical music, urban life and rural life, past and future etc. depends upon where and when in the world one 
lives. For example, the notion of childhood has undergone tremendous change over the centuries. What it has 
been thought ‘natural’ for children to do has changed, as well as what parents were expected to do for their 
children (e.g. Aries, 1962). It is only in relatively recent historical times that children have ceased to be simply 
small adults in all but their legal rights. And we only have to look as far back as the writings of Dickens to 
remind ourselves that the idea of children as innocents in need of adult protection is a very recent one indeed. 
We can see changes even within the timespan of the last fifty years or so, with radical consequences for how 
parents are advised to bring up their children. 
 
This means that all ways of understanding are historically and culturally relative. Not only are they specific to 
particular cultures and periods of history, they are seen as products of that culture and history, and are 
dependent upon the particular social and economic arrangements prevailing in that culture at that time. The 
particular forms of knowledge that abound in any culture are therefore artefacts of it, and we should not 
assume that our ways of understanding are necessarily any better, in terms of being any nearer the truth, 
than other ways. 
 
Knowledge is sustained by social processes 
 
If our knowledge of the world, our common ways of understanding it, is not derived from the nature of the 
world as it really is, where does it come from? The social constructionist answer is that people construct it 
between them. It is through the daily interactions between people in the course of social life that our versions 
of knowledge become fabricated. Therefore social interaction of all kinds, and particularly language, is of 
great interest to social constructionists. The goings-on between people in the course of their everyday lives 
are seen as the practices during which our shared versions of knowledge are constructed. For example what 
we understand as dyslexia is a phenomenon that has come into being through the exchanges between those 
who have difficulties with reading and writing and others who may teach them or offer them diagnostic tests. 
Therefore what we regard as truth, which of course varies historically and cross-culturally, may be thought of 
as our current accepted ways of understanding the world. These are a product not of objective observation of 
the world, but of the social processes and interactions in which people are constantly engaged with each 
other. 
 
Knowledge and social action go together 
 
These negotiated understandings could take a wide variety of different forms, and we can therefore talk of 
numerous possible social constructions of the world. But each different construction also brings with it, or 
invites, a different kind of action from human beings. For example, before the Temperance movement, drunks 
were seen as entirely responsible for their behaviour, and therefore blameworthy. A typical response was 
therefore imprisonment. However, there has been a move away from seeing drunkenness as a crime towards 
thinking of it as a sickness, a kind of addiction. The alcoholic is not seen as totally responsible for their 
behaviour, since they are the victims of a kind of drug addiction. The social action appropriate to 
understanding drunkenness in this way is to offer medical and psychological treatment, not imprisonment. 
Descriptions or constructions of the world therefore sustain some patterns of social action and exclude 
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others. Our constructions of the world are therefore bound up with power relations because they have 
implications for what it is permissible for different people to do, and for how they may treat others. 
 
How is social constructionism different from traditional/mainstream psychology? 
 
If we look closely at the four broad social constructionist tenets outlined above, we can see that they contain a 
number of features which are in quite stark contrast to most traditional psychology and social psychology, 
and are therefore worth spelling out. 
 
Anti-essentialism 
 
Since the social world, including ourselves as people, is the product of social processes, it follows that there 
cannot be any given, determined nature to the world or people. There are no essences inside things or people 
that make them what they are. Although some kinds of traditional psychology, such as behaviourism, would 
agree with this, others such as trait theory and psychoanalysis are based on the idea of some pre-given 
‘content’ to the person. It is important to stress the radical nature of the proposal being put forward here. 
People sometimes misunderstand the social constructionist argument for cultural and historical specificity, 
and see it as just another way of taking the nurture side in the ‘nature/ nurture’ debate. But social 
constructionism is not just saying that one’s cultural surroundings have an impact upon one’s psychology, or 
even that our nature is a product of environmental, including social, rather than biological factors. Both of 
these views are essentialist, in that they see the person as having some definable and discoverable nature, 
whether given by biology or by the environment, and as such cannot be called social constructionist. Social 
constructionism opposes the essentialism of much traditional psychology. Often this is because essentialism 
traps people inside personalities and identities that are limiting for them and are sometimes pathologised by 
psychology, which then becomes an even more oppressive practice. For example, if someone is described as a 
manic-depressive and this is seen as an abiding feature of their personality, they not only face a future in 
which change appears unlikely but may also become subject to invasive psychiatric procedures. 
 
Questioning realism 
 
Social constructionism denies that our knowledge is a direct perception of reality. In fact it might be said that 
as a culture or society we construct our own versions of reality between us. Since we have to accept the 
historical and cultural relativism of all forms of knowledge, it follows that the notion of ‘truth’ becomes 
problematic. Within social constructionism there can be no such thing as an objective fact. All knowledge is 
derived from looking at the world from some perspective or other, and is in the service of some interests 
rather than others. For example, I may say that my dining-room table is made of excellent wood. Someone 
else may say that is of contemporary design, and yet another may comment that it is too small to be practical. 
None of these statements is the truth about the table, and each description is driven by a different concern, 
such as quality, style and practicality. The search for truth, the truth about people, about human nature, about 
society, has been at the foundation of social science from the start. Social constructionism therefore heralds a 
radically different model of what it could mean to do social science. The social constructionist critique of the 
realist philosophy of much traditional psychology focuses upon psychology’s denial that its own grasp on the 
word must itself be partial. It is partial both in the sense of being only one way of seeing the world among 
many potential ways and in the sense of reflecting vested interests. Although social constructionism is 
generally suspicious of realist claims, some social constructionists embrace a form of realism known as 
critical realism (see below). 
 
Historical and cultural specificity of knowledge 
 
If all forms of knowledge are historically and culturally specific, this must include the knowledge generated 
by the social sciences. The theories and explanations of psychology thus become time-and culture-bound and 
cannot be taken as once-and-for-all descriptions of human nature. Stearns (1995) notes that there are 
numerous emotional states recognised and clearly experienced by people in non-western cultures that just do 
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not translate into western terms. For example, for the Japanese, amae refers to a ‘feeling of sweet dependence 
on another person’ (p. 42). The disciplines of psychology and social psychology can therefore no longer be 
aimed at discovering the true nature of people and social life. They must instead turn their attention to a 
historical study of the emergence of current forms of psychological and social life, and to the social practices 
by which they are created. Social constructionism criticizes traditional psychology for adopting an implicit or 
explicit imperialism and colonialism in which western ways of seeing the world are automatically assumed to 
be the right ways, which it then attempts to impose on others. 
 
Language as a pre-condition for thought 
 
Our ways of understanding the world do not come from objective reality but from other people, both past and 
present. We are born into a world where the conceptual frameworks and categories used by the people in our 
culture already exist. We do not each conveniently happen to find existing categories of thought appropriate 
for the expression of our experiences. For example, if I say that I prefer to wear clothes that are fashionable 
rather than out-dated, it is the concept of fashion that provides the basis for my experienced preference. 
Concepts and categories are acquired by each person as they develop the use of language and are thus 
reproduced every day by everyone who shares a culture and a language. This means that the way a person 
thinks, the very categories and concepts that provide a framework of meaning for them, are provided by the 
language that they use. Language therefore is a necessary precondition for thought as we know it. The 
relationship between thought and language has been the focus of a long-standing debate in psychology, with a 
number of different conceptualizations of this relationship being offered. A significant difference for our 
purposes exists between the positions adopted by Piaget and by Whorf (1941). Piaget believed that the child 
must develop concepts to some degree before verbal tags could be given to them, but Whorf argued that a 
person’s native language determines the way they think and perceive the world. Most of traditional 
psychology at least holds the tacit assumption that language is a more or less straightforward expression of 
thought, rather than a pre-condition of it. 
 
Language as a form of social action 
 
By placing centre-stage the everyday interactions between people and seeing these as actively producing the 
forms of knowledge we take for granted and their associated social phenomena, it follows that language too 
has to be more than simply a way of expressing ourselves. When people talk to each other, the world gets 
constructed. Our use of language can therefore be thought of as a form of action, and some social 
constructionists take this ‘performative’ role of language as their focus of interest. As pointed out above, 
traditional psychology has typically regarded language as the passive vehicle for our thoughts and emotions. 
Social constructionism challenges this, because language has practical consequences for people that should be 
acknowledged. For example, when a judge says, ‘I sentence you to four years’ imprisonment’, or when a priest 
says, ‘I pronounce you man and wife’, certain practical consequences, restrictions and obligations ensue. 
 
A focus on interaction and social practices 
 
Traditional psychology looks for explanations of social phenomena inside the person, for example by 
hypothesizing the existence of attitudes, motivations, cognitions and so on. These entities are held to be 
responsible for what individual people do and say, as well as for wider social phenomena such as prejudice 
and delinquency. Sociology has traditionally countered this with the view that it is social structures, such as 
the economy, or the major institutions such as marriage and the family, that give rise to the social phenomena 
that we see. Social constructionism regards as the proper focus of our enquiry the social practices engaged in 
by people, and their interactions with each other. For example, a child with a learning difficulty is 
pathologised by traditional psychology by locating the difficulty within the psychology of the child. The social 
constructionist would challenge this by looking at how the learning difficulty is a construction that emerges 
through the interactions between the child, its teachers and others. Similarly, a person with a physical 
disability can only be seen as such when we take into account the fact that this person must inhabit a world in 
which social practices, for example driving long distances to the workplace and playing sports at the 
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weekend, and material facilities, for example the standard height of kitchen units, are geared to the 
capabilities of the majority. Social constructionism therefore relocates problems away from the pathologised, 
essentialist sphere of traditional psychology. 
 
A focus on processes 
 
While most traditional psychology and sociology has put forward explanations in terms of entities, such as 
personality traits, economic structures, models of memory and so on, the explanations offered by social 
constructionists are more often in terms of the dynamics of social interaction. The emphasis is thus more on 
processes than structures. The aim of social enquiry is removed from questions about the nature of people or 
society towards a consideration of how certain phenomena or forms of knowledge are achieved by people in 
interaction. Knowledge is therefore seen not as something that a person has or doesn’t have, but as something 
that people do together. 
 

(b) Discuss the consequences of learned helplessness as demonstrated in classic 
experiment on dogs. Find out its parallels in real life.     20 

 
Reference Material Support: 
 
Seligman and Maier 
 
The American psychologist Martin Seligman's foundational experiments and theory of learned helplessness 
began at University of Pennsylvania in 1967, as an extension of his interest in depression. Quite by accident, 
Seligman and colleagues discovered that the conditioning of dogs led to outcomes that opposed the 
predictions of B.F. Skinner's behaviorism, then a leading psychological theory. 
 
Experiment - Summary 
 
In the learned helplessness experiment an animal is repeatedly hurt by an adverse stimulus which it cannot 
escape. 
 
Eventually the animal will stop trying to avoid the pain and behave as if it is utterly helpless to change the 
situation. 
 
Finally, when opportunities to escape are presented, this learned helplessness prevents any action. The only 
coping mechanism the animal uses is to be stoical and put up with the discomfort, not expending energy 
getting worked up about the adverse stimulus. 
 
Experiment - Detail 
 
In Part 1 of Seligman and Steve Maier's experiment, three groups of dogs were placed in harnesses. Group 1 
dogs were simply put in the harnesses for a period of time and later released. Groups 2 and 3 consisted of 
"yoked pairs." A dog in Group 2 would be intentionally subjected to pain by being given electric shocks, which 
the dog could end by pressing a lever. A Group 3 dog was wired in parallel with a Group 2 dog, receiving 
shocks of identical intensity and duration, but his lever didn't stop the electric shocks. To a dog in Group 3, it 
seemed that the shock ended at random, because it was his paired dog in Group 2 that was causing it to stop. 
For Group 3 dogs, the shock was apparently "inescapable." Group 1 and Group 2 dogs quickly recovered from 
the experience, but Group 3 dogs learned to be helpless, and exhibited symptoms similar to chronic clinical 
depression. 
 
In Part 2 of the Seligman and Maier experiment, these three groups of dogs were tested in a shuttle-box 
apparatus, in which the dogs could escape electric shocks by jumping over a low partition. For the most part, 
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the Group 3 dogs, who had previously learned that nothing they did had any effect on the shocks, simply lay 
down passively and whined. Even though they could have easily escaped the shocks, the dogs didn't try. 
 
In a second experiment later that year, Overmier and Seligman ruled out the possibility that the Group 3 dogs 
learned some behavior in Part 1 of the experiment, while they were struggling in the harnesses against the 
"inescapable shocks," that somehow interfered with what would have been their normal, successful behavior 
of escaping from the shocks in Part 2. The Group 3 dogs were immobilized with a paralyzing drug (Curare), 
and underwent a procedure similar to that in Part 1 of the Seligman and Maier experiment. A similar Part 2 in 
the shuttle-box was also undertaken in this experiment, and the Group 3 dogs exhibited the same "helpless" 
response. 
 
However, not all of the dogs in Seligman's experiments became helpless. Of the roughly 150 dogs in 
experiments in the latter half of the 1960s, about one-third did not become helpless, but instead managed to 
find a way out of the unpleasant situation despite their past experience with it. The corresponding 
characteristic in humans has been found to correlate highly with optimism: an explanatory style that views 
the situation as other than personal, pervasive, or permanent. This distinction between people who adapt and 
those who break down under long-term psychological pressure was also studied in the 1950s in the context 
of brainwashing. 
 
Later experiments 
 
Other experiments were performed with different animals with similar results. In all cases, the strongest 
predictor of a depressive response was lack of control over the aversive stimulus. One such later experiment, 
presented by Watson & Ramey (1969), consisted of two groups of human babies. One group was placed into a 
crib with a sensory pillow, designed so that the movement of the baby's head could control the rotation of a 
mobile. The other group had no control over the movement of the mobile and could only enjoy looking at it. 
Later, both groups of babies were tested in cribs that allowed the babies to control the mobile. Although all 
the babies now had the power to control the mobile, only the group that had already learned about the 
sensory pillow attempted to use it. 
 
A similar experiment was done with people who performed mental tasks in the presence of distracting noise. 
People who could use a switch to turn off the noise had improved performance, even though they rarely 
bothered to do so. Simply being aware of this option was enough to substantially counteract its distracting 
effect. 
 
The attributional reformulation 
 
Later research discovered that the original theory of learned helplessness failed to account for people's 
varying reactions to situations that can cause learned helplessness. Learned helplessness sometimes remains 
specific to one situation, but at other times generalizes across situations. 
 
An individual's attributional style or explanatory style was the key to understanding why people responded 
differently to adverse events. Although a group of people may experience the same or similar negative events, 
how each person privately interprets or explains the event will affect the likelihood of acquiring learned 
helplessness and subsequent depression. 
 
People with pessimistic explanatory style—which sees negative events as permanent ("it will never change"), 
personal ("it's my fault"), and pervasive ("I can't do anything correctly")—are most likely to suffer from 
learned helplessness and depression. Cognitive behavioral therapy, heavily endorsed by Seligman, can often 
help people to learn more realistic explanatory styles, and can help ease depression. 
Bernard Weiner's attribution theory (1979, 1985, 1986) concerns the way that people attribute a cause or 
explanation to an unpleasant event. Attribution theory includes the dimensions of globality/specificity, 
stability/instability, and internality/externality. A global attribution occurs when the individual believes that 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�


PSYCHOLOGY - PAPER I - IAS (MAINS), 2011 
 

REFERENCE MATERIAL SUPPORT 

 

  

©VISION IAS 
www.visionias.wordpress.com 
Contact: +91-9650617807, +91-9968029039 

©Numerons 
www.numerons.com 

Contact: +91-9560344245 

VISION IAS 
 
 
 
 
 
 

www.numerons.com 

the cause of negative events is consistent across different contexts. A specific attribution occurs when the 
individual believes that the cause of a negative event is unique to a particular situation. A stable attribution 
occurs when the individual believes the cause to be consistent across time. Unstable attribution occurs when 
the individual thinks that the cause is specific to one point in time. An external attribution assigns causality to 
situational or external factors, while an internal attribution assigns causality to factors within the person. 
 
Differences between humans and other animals 
 
There are several aspects of human helplessness that have no counterpart among other animals. One of the 
most intriguing aspects is "vicarious learning (or modelling)": that people can learn to be helpless through 
observing another person encountering uncontrollable events. However, studies with animals have shown 
that many species can learn through observation. Thus, this difference may not exist between humans and 
nonhumans. 
 
Apart from the shared depression symptoms between human and other animals such as passivity, introjected 
hostility, weight loss, appetite loss, social and sexual deficits, some of the diagnostic symptoms of learned 
helplessness—including depressed mood, feelings of worthlessness, and suicidal ideation—can be found and 
observed in human beings but not necessarily in animals. 
 
Health implications 
 
Whatever their origins, people who suffer uncontrollable events reliably see disruption of emotions, 
aggressions, physiology, and problem-solving tasks. These helpless experiences can associate with passivity, 
uncontrollability and poor cognition in people, ultimately threatening their physical and mental well-being. 
 
Physical health 
 
Learned helplessness can contribute to poor health when people neglect diet, exercise, and medical 
treatment, falsely believing they have no power to change. The more people perceive events as uncontrollable 
and unpredictable, the more stress they experience, and the less hope they feel about making changes in their 
lives. 
 
Young adults and middle-aged parents with a pessimistic explanatory style are often more likely to suffer 
from depression. People with a pessimistic explanatory style tend to be poor at problem-solving and 
cognitive restructuring, and also tend to demonstrate poor job satisfaction and interpersonal relationships in 
the workplace. Those with a pessimistic explanatory style also tend to have weakened immune systems, and 
not only have increased vulnerability to minor ailments (e.g., cold, fever) and major illness (e.g., heart attack, 
cancers), but also have a less effective recovery from health problems. 
 
Psychological health 
 
Learned helplessness can also be a motivational problem. Individuals who have failed at tasks in the past 
conclude erroneously that they are incapable of improving their performance. This might set children behind 
in academic subjects and dampen their social skills. 
 
Children with learned helplessness typically fail academic subjects, and are less intrinsically motivated than 
others. They may use learned helplessness as an excuse or a shield to provide self-justification for school 
failure. Additionally, describing someone as having learned to be helpless can serve as a reason to avoid 
blaming him or her for the inconveniences experienced. In turn, the student will give up trying to gain respect 
or advancement through academic performance. 
 
Studies have shown that people will be more motivated to act if there is a possibility of a reward. 
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Social impact 
 
Child abuse by neglect can be a manifestation of learned helplessness: when parents believe they are 
incapable of stopping an infant's crying, they may simply give up trying to do anything for the child. 
 
Another example of learned helplessness in social settings involves loneliness and shyness. Those who are 
extremely shy, passive, anxious and depressed may learn helplessness to offer stable explanations for 
unpleasant social experiences. However, Gotlib and Beatty (1985) found that people who cite helplessness in 
social settings may be viewed poorly by others, resulting in a situation that reinforces the problematic 
thinking. A third example is aging, with the elderly learning to be helpless and concluding that they have no 
control over losing their friends and family members, losing their jobs and incomes, getting old, weak and so 
on. 
 
Social problems resulting from learned helplessness seem unavoidable; however, the effect goes away with 
the passage of time. Nonetheless, learned helplessness can be minimized by "immunization" and potentially 
reversed by therapy. People can be immunized against the perception that events are uncontrollable by 
increasing their awareness of previous positive experiences. Therapy can instruct people in the fact of 
contingency and bolster people's self esteem. 
 
Extensions 
 
The American sociologist Harrison White has suggested in his book Identity and Control that the notion of 
learned helplessness can be extended beyond psychology into the realm of social action. When a culture or 
political identity fails to achieve desired goals, perceptions of collective ability suffer. 
 
According to author Jane Mayer, Seligman gave a talk at the Navy SERE school in San Diego in 2002, which he 
said was a three-hour talk on helping U.S. soldiers to resist torture, based on his understanding of learned 
helplessness. 
 

(c) How does the brain mediate between the genotype and the phenotype for 
psychological characteristics.        10 

 
Reference Material Support: 
 
Interaction of genes and environment 
 
Heritability refers to the origins of differences between people. Individual development, even of highly 
heritable traits, such as eye color, depends on a range of environmental factors, from the other genes in the 
organism, to physical variables such as temperature, oxygen levels etc. during its development or 
ontogenesis. 
 
The variability of trait can be meaningfully spoken of as being due in certain proportions to genetic 
differences ("nature") , or environments ("nurture"). For highly penetrant Mendelian genetic disorders such 
as Huntington's disease virtually all the incidence of the disease is due to genetic differences. Huntington's 
animal models live much longer or shorter lives depending on how they are cared for. 
 
At the other extreme, traits such as native language are environmentally determined: linguists have found 
that any child (if capable of learning a language at all) can learn any human language with equal facility. With 
virtually all biological and psychological traits, however, genes and environment work in concert, 
communicating back and forth to create the individual. 
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At a molecular level, genes interact with signals from other genes and from the environment. While there are 
many thousands of single-gene-locus traits, so-called complex traits are due to the additive effects of many 
(often hundreds) of small gene effects. A good example of this is height, where variance appears to be spread 
across many hundreds of loci . 
 
Extreme genetic or environmental conditions can predominate in rare circumstances —if a child is born mute 
due to a genetic mutation, it will not learn to speak any language regardless of the environment; similarly, 
someone who is practically certain to eventually develop Huntington's disease according to their genotype 
may die in an unrelated accident (an environmental event) long before the disease will manifest itself. 
 

 
 

The "two buckets" view of heritability. 
 

 
 

More realistic "homogenous mudpie" view of heritability. 
 
Steven Pinker (2004) likewise described several examples: 
 
    concrete behavioral traits that patently depend on content provided by the home or culture—which 
language one speaks, which religion one practices, which political party one supports—are not heritable at 
all. But traits that reflect the underlying talents and temperaments—how proficient with language a person is, 
how religious, how liberal or conservative—are partially heritable. 
 
When traits are determined by a complex interaction of genotype and environment it is possible to measure 
the heritability of a trait within a population. However, many non-scientists who encounter a report of a trait 
having a certain percentage heritability imagine non-interactional, additive contributions of genes and 
environment to the trait. As an analogy, some laypeople may think of the degree of a trait being made up of 
two "buckets," genes and environment, each able to hold a certain capacity of the trait. But even for 
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intermediate heritabilities, a trait is always shaped by both genetic dispositions and the environments in 
which people develop, merely with greater and lesser plasticities associated with these heritability measures. 
 
Heritability measures always refer to the degree of variation between individuals in a population. These 
statistics cannot be applied at the level of the individual. It is incorrect to say that since the heritability index 
of personality is about 0.6, you got 60% of your personality from your parents and 40% from the 
environment. To help to understand this, imagine that all humans were genetic clones. The heritability index 
for all traits would be zero (all variability between clonal individuals must be due to environmental factors). 
And, contrary to erroneous interpretations of the heritibility index, as societies become more egalitarian 
(everyone has more similar experiences) the heritability index goes up (as environments become more 
similar, variability between individuals is due more to genetic factors). 
 
Some have pointed out that environmental inputs affect the expression of genes (see the article on 
epigenetics). This is one explanation of how environment can influence the extent to which a genetic 
disposition will actually manifest. The interactions of genes with environment, called gene–environment 
interactions, are another component of the nature–nurture debate. A classic example of gene–environment 
interaction is the ability of a diet low in the amino acid phenylalanine to partially suppress the genetic disease 
phenylketonuria. Yet another complication to the nature–nurture debate is the existence of gene-
environment correlations. These correlations indicate that individuals with certain genotypes are more likely 
to find themselves in certain environments. Thus, it appears that genes can shape (the selection or creation 
of) environments. Even using experiments like those described above, it can be very difficult to determine 
convincingly the relative contribution of genes and environment. 
 
Gene-environment correlation 
 
Gene-environment correlation (or genotype-environment correlation) is said to occur when exposure to 
environmental conditions depends on an individual's genotype. 
 
 Definition 
 
Gene-environment correlations can arise by both causal and non-causal mechanisms. Of principal interest are 
those causal mechanisms, which indicate genetic control over environmental exposure. Genetic variants 
influence environmental exposure indirectly via behavior. Three causal mechanisms giving rise to gene-
environment correlations have been described.  
 
    (i) Passive gene-environment correlation refers to the association between the genotype a child inherits 
from her parents and the environment in which the child is raised. Parents create a home environment that is 
influenced by their own heritable characteristics. Biological parents also pass on genetic material to their 
children. When the children's genotype also influences their behavioral or cognitive outcomes, the result can 
be a spurious relationship between environment and outcome. For example, because parents who have 
histories of antisocial behavior (which is moderately heritable) are at elevated risk of abusing their children, 
a case can be made for saying that maltreatment may be a marker for genetic risk that parents transmit to 
children rather than a causal risk factor for children’s conduct problems. 
 
    (ii) Evocative (or reactive) gene-environment correlation happens when an individual's (heritable) 
behavior evokes an environmental response. For example, the association between marital conflict and 
depression may reflect the tensions that arise when engaging with a depressed spouse rather than a causal 
effect of marital conflict on risk for depression. 
 
    (iii) Active gene-environment correlation occurs when an individual possesses a heritable propensity to 
select environmental exposure. For example, individuals who are characteristically extroverted may seek out 
very different social environments than those who are shy and withdrawn. 
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Gene-environment correlation can also arise from non-causal mechanisms, including evolutionary processes 
and behavioral 'contamination' of the environmental measure. Evolutionary processes, such as genetic drift 
and natural selection, can cause allele frequencies to differ between populations. For example, exposure to 
malaria-bearing mosquitoes over many generations may have caused the higher allele frequency among 
certain ethnic groups for the sickle hemoglobin (HbS) allele, a recessive mutation that causes sickle-cell 
disease but confers resistance against malaria. In this way, HbS genotype has become associated with the 
malarial environment. 
 
 Evidence 
 
 Quantitative genetic studies 
 
Twin and adoption studies have provided much of the evidence for gene-environment correlations by 
demonstrating that putative environmental measures are heritable. For example, studies of adult twins have 
shown that desirable and undesirable life events are moderately heritable as are specific life events and life 
circumstances, including divorce, the propensity to marry, marital quality and social support. Studies in 
which researchers have measured child-specific aspects of the environment have also shown that putative 
environmental factors, such as parental discipline or warmth, are moderately heritable. Television viewing, 
peer group orientations and social attitudes have all been shown to be moderately heritable. There is also a 
growing literature on the genetic factors influencing behaviors that constitute a risk to health, such as the 
consumption of alcohol, tobacco and illegal drugs, and risk-taking behaviors. Like parental discipline, these 
health related behaviors are genetically influenced, but are thought to have environmentally mediated effects 
on disease. To the extent that researchers have attempted to determine why genes and environments are 
correlated, most evidence has pointed to the intervening effects of personality and behavioral characteristics. 
 
Environments are heritable because genotype influences the behaviors that evoke, select, and modify features 
of the environment. Thus, environments less amenable to behavioral modification tend to be less heritable. 
For example, negative life events that are beyond the control of the individual (e.g., the death of a loved one, 
losing one’s home in a natural disaster) have lower heritability than negative life events that may be 
dependent on an individual’s behaviour (e.g., getting a divorce, getting fired from a job). Similarly, personal 
life events (i.e., events that occur directly to an individual) are more highly heritable than network life events 
(i.e., events that occur to someone within an individual’s social network, thus affecting the individual 
indirectly). 
 
 Molecular genetic studies 
 
Evidence for the existence of gene-environment correlations has recently started to accrue from molecular 
genetic investigations. The Collaborative Studies on Genetics of Alcoholism (COGA) group has reported that a 
single-nucleotide polymorphism in intron 7 of the gamma-aminobutyric acid A a2 receptor (rs279871; 
GABRA2) was associated with alcohol dependence and marital status. Individuals who had the high-risk 
GABRA2 variant (i.e., the variant associated with alcohol dependence) were less likely to be married, in part 
because they were at higher risk for antisocial personality disorder and were less likely to be motivated by a 
desire to please others. There is also molecular evidence for passive gene-environment correlation. A recent 
study found that children were almost 2.5 times more likely to be diagnosed with attention-deficit 
hyperactivity disorder (ADHD) if their mothers were divorced, separated, or never married. In this sample, 
however, mothers possessing the short allele of the dopamine receptor gene DRD2 were more likely to be 
divorced, separated, or never married. Moreover, their children were more likely to have ADHD. Therefore, 
part of the association between parental marital status and ADHD diagnosis among children in this sample is 
due to the confounding variable of maternal DRD2 genotype. Both of these studies also found evidence for 
gene-environment interaction. 
 
 Significance 
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Doctors want to know whether exposure to environmental risk causes disease. The fact that environmental 
exposures are heritable means that the relationship between environmental exposure and disease may be 
confounded by genotype. That is, the relationship may be spurious (not causal) because the same genetic 
factors influence both exposure to environmental risk and disease. If so then reducing environmental 
exposure will not reduce the risk for disease. 
 
For example, a study of children born to twin sisters investigated whether the relationship between parental 
divorce and offspring alcohol and emotional problems was causal or confounded by parental genotype. The 
study found that the offspring of twin sisters who were discordant for divorce had equally high levels of 
emotional problems, suggesting that genetic factors which made twin siblings divorce-prone also increased 
their children’s risk for depression and anxiety. This finding suggests that preventing the parents’ divorce 
would have had little impact on offspring risk for emotional problems (although the findings for alcohol 
problems were consistent with a causal role for divorce). 
 

(d) Contrast bottom-up and top-down theories of perception.    10 
 
Reference Material Support: 
 
If perception were based primarily on breaking down a stimulus into its most basic elements, understanding 
the sentence, as well as other ambiguous stimuli, would not be possible. The fact that you were probably able 
to recognize such an imprecise stimulus illustrates that perception proceeds along two different avenues, 
called top-down processing and bottom-up processing.  
 
In top-down processing, perception is guided by higher-level knowledge, experience, expectations, and 
motivations. You were able to figure out the meaning of the sentence with the missing letters because of your 
prior reading experience, and because written English contains redundancies. Not every letter of each word is 
necessary to decode its meaning. Moreover, your expectations played a role in your being able to read the 
sentence. You were probably expecting a statement that had something to do with psychology, not the lyrics 
to an Eminem song.  
 
Top-down processing is illustrated by the importance of context in determining how we perceive objects. 
Look, for example, at Figure 7. Most of us perceive that the first row consists of the letters A through F, while 
the second contains the numbers 10 through 14. But take a more careful look and you’ll see that the “B” and 
the “13” are identical. Clearly, our perception is affected by our expectations about the two sequences—even 
though the two stimuli are exactly the same. 
 
However, top-down processing cannot occur on its own. Even though top-down processing allows us to fill in 
the gaps in ambiguous and out-of-context stimuli, we would be unable to perceive the meaning of such stimuli 
without bottom-up processing. Bottom-up processing consists of the progression of recognizing and 
processing information from individual components of a stimuli and moving to the perception of the whole. 
We would make no headway in our recognition of the sentence without being able to perceive the individual 
shapes that make up the letters. Some perception, then, occurs at the level of the patterns and features of each 
of the separate letters.  
 
It should be apparent that top-down and bottom-up processing occur simultaneously, and interact with each 
other, in our perception of the world around us. Bottom-up processing permits us to process the fundamental 
characteristics of stimuli, whereas top-down processing allows us to bring our experience to bear on 
reception. As we learn more about the complex processes involved in perception, we are developing a better 
understanding of how the brain continually interprets information from the senses and permits us to make 
responses appropriate to the environment. 
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3.  (a) How does signal-detection theory envisage the decision process? In what other 
areas of psychology can it be applied?       30 

 
Reference Material Support: 
 
Sensory decision making: signal detection theory 
 
Signal detection theory deals with decisions that are made purely on the basis of sensory evidence, under 
conditions where the data are ‘noisy’ (that is, where the sensory evidence is not clear-cut) and where the 
decision alternatives are ‘yes/no’, ‘present/absent’ or some equivalent binary choice. Decisions like these 
have often to be made when interpreting images such as skeletal radiographs. 
 
The theory is based on the idea that all sensory observations are made against a background of noise that 
varies randomly in intensity; when a signal of fixed intensity occurs, it is observed against whatever intensity 
of noise happens to be present at the time. An observer’s task is characterized as a decision between two 
hypotheses: an observation was noise alone, or there was a signal combined with the noise. If the signal is 
larger than the noise then this presents no problem. When it is small, or not there at all, the observer is said to 
adopt a decision criterion (usually called β) and then make a judgment according to whether the observation 
exceeds the criterion or not. Observers may decide a signal was present when it was not (a false positive) or 
miss a signal when it was present (a false negative) as well as correctly saying it was present (true positive) 
or absent (true negative). Moving the decision criterion will alter the relative proportions of the two kinds 
of mistake but does not improve decision making overall. That is determined by the discriminability of the 
signal (written as d', pronounced ‘d prime’) from the noise. This theory has been extensively tested and 
provides an accurate account of how we detect low intensity signals across a variety of sensory modalities. 
The essential components are illustrated in Figure 4.1. 
 
To illustrate this model in the context of image interpretation, consider the case of a radiographer who has to 
decide whether a mammogram shows evidence of microcalcification. The ‘signal’ in this case is the presence 
of the characteristic tiny white spots on the radiograph. The ‘noise’ is anything (such as specks of dust) which 
may mimic the signs, or factors such as poor compression or tissue density that make the film 
 

 
difficult to read. (A second example of noise or the impact of artefact projection onto the image would be the 
apparent lytic line representing a fracture as in the mach line over the odontoid peg – see Chapter 9, p. 22.) 
The final decision, let us suppose, is whether to ‘red dot’ (or abnormality highlight) the film or not. If the 
evidence is clear (the noise is relatively low-level and the signs are clear) then in terms of Figure 4.1 the 
observation lies to the right of the decision criterion and the decision is made to red spot the film. If on the 
other hand there is little sign of microcalcification relative to the noise, the observation is to the left of the 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�


PSYCHOLOGY - PAPER I - IAS (MAINS), 2011 
 

REFERENCE MATERIAL SUPPORT 

 

  

©VISION IAS 
www.visionias.wordpress.com 
Contact: +91-9650617807, +91-9968029039 

©Numerons 
www.numerons.com 

Contact: +91-9560344245 

VISION IAS 
 
 
 
 
 
 

www.numerons.com 

criterion and the decision is made to pass the film as clear. The effect of changing β is straightforward. Moving 
it to the right is equivalent to requiring more convincing evidence before making a ‘yes’ decision. This will 
reduce the number of false positives, but at the same time increase the number of false negatives, or ‘misses’. 
Moving β to the left will have the reverse effect: there will be more false positives, but fewer misses. The 
position of β thus has a crucial effect on the outcome of the decision process. 
 
This model also describes the way in which we make many simple day-to-day decisions. Was that the door 
bell I just heard? Did I just glimpse someone I know in that crowd of people? Although we are not generally 
aware of how we change our decision criteria, consider how a person might react in the second of those 
instances. If they would really like to speak to the person they have perhaps seen they might make a ‘yes’ 
decision and go after them. If they were indifferent about meeting them, or were in too much of a hurry, they 
might decide ‘no’ and carry on their way. In fact, research shows2 that the single most important factor that 
determines the position of a decision criterion is the value attached to the outcome. In either of the 
mammogram or odontoid peg examples, the radiographer will have to weigh up the relative value of a false 
alarm (a worried patient is unnecessarily recalled for another test) versus a false negative (the condition may 
be much worse when it is finally diagnosed correctly). These are complicated judgments to make because in 
practice it is difficult to assess these ‘values’. Furthermore, the emotive aspects of the situation offer the 
prospect of regret (see below) should the decision prove incorrect. 
 

 
 
It is worth making one further point that emerges from this model. In situations where decisions about 
detection have to be made on the basis of noisy data it is not possible for an observer to achieve perfect 
performance over a large number of observations, no matter how experienced they become. It is not 
uncommon to characterize individual performance using a receiver operating characteristic (ROC) curve, 
which is a plot of the rate of false positive against the rate of true positive decisions. A typical example of this 
is given in Figure 4.2. From this it can be seen that, while a high rate of correct decisions can be made with 
very low (but non-zero) false positive rates, as the correct decision rate approaches 100%, the false positive 
rate suddenly increases quite rapidly. Thus some wrong decisions are inevitable, and should not be taken as 
evidence of carelessness or lack of ability. Indeed, this is evident amongst values of acceptable performance 
levied by various image interpretation programmes for non-medical personnel. Prime et al. discovered most 
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programmes expect between 90% and 95% accuracy agreement with the skeletal radiologist who is taken as 
the gold standard3. The methods of calculating sensitivity, specificity and accuracy, as used by programmes of 
study, are given in Appendix 1. 
 
The signal detection model can be extended to cover other types of problem such as those requiring 
‘same/different’ decisions. 
 
Application of Signal Detection Theory 
 
Signal Detection Theory (SDT) constitutes both a body of knowledge and a set of analytical methods designed 
to rigorously examine decision making by machines and people alike. SDT is a product of the marriage in the 
1950s of mathematical statistics and advances in electronic communications (1). 
 
Radar is the archetypal technology that precipitated SDT’s development and provided its principal metaphor. 
The advent of radar technology presented air traffic observers with the challenge of detecting the “signal” 
returned from aircraft amid the din of instrumentation disturbances, echoes, and other “noise” that closely 
resembled the signal itself. Errors could lead to such tragedies as mistaking a foe for a friend (or vice versa), 
or allowing two planes into a vector where only one could safely fly. SDT provided a means to quantify and 
analyze such decision problems, and in so doing enable the decisions to be optimized. 
 
Since its origins, SDT methodology has been adopted for use in a wide variety of fields, among them: 
 

• Military applications. Given SDT’s origins in the testing of various technologies and procedures useful 
to the military, it is not surprising that SDT has been employed to optimize the use not only of radar 
but of sonar, seismic detectors, and laser radar, as well as in evaluating human performance in 
activities ranging from visual observation techniques to air combat. 
 
SDT helps examine the effects of combat identification systems on a soldier’s engagement decision, 
changes in target identification performance and response biases across different simulated 
battlefield and aid conditions. Signal detection theory serves as the basis for this study and its 
analytical model. This research has implications for the design of operation briefings and 
engagement training for soldiers. Findings from this research can be used to help military personnel 
better understand the effects of combat identification systems on their decision making, thereby 
improving the level of reliance in these systems, which can contribute to a reduction in the risk of 
friendly fire incidents. 

 
• Psychology and Human Factors. SDT is a familiar tool in psychological research, where it has been 

applied to a broad range of psychological processes, including perception, memory, forecast 
accuracy, human vigilance, and even the detection of social cues. 

 
• Medical diagnosis. In radiology, SDT has been utilized both to assess the practitioner’s interpretation 

of radiographic output and to evaluate the diagnostic accuracy of various radiographic technologies. 
For instance, through the implementation of SDT methodology, computed tomography was 
determined to be diagnostically superior to radionucleide scanning for tumor detection—a finding 
that revolutionized medical diagnosis. 

 
• Psychiatric diagnosis. SDT methodology has been used extensively in the assessment and 

development of tests and measures to facilitate psychiatric diagnosis. 
 

• Dentistry. SDT methodology has been used to evaluate endodontic techniques as well as to compare 
the effectiveness of different imaging and diagnostic procedures. 
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• Clinical chemistry. Chemists utilize SDT to identify and assess various chemical parameters. For 
example, SDT has been used to identify chemical indicators of organ rejection and to distinguish 
cancerous lesions. 

 
• Engineering. SDT has found important uses in engineering, in such areas as acoustical engineering 

and electrical engineering, and especially in telecommunications.  
 

• Forensic Science. SDT has been helpful, and perhaps ideal, for analyzing the decision making involved 
in forensic examinations. As in other fields, SDT methodology has contributed in deepening 
understanding of decision making in forensic examinations and to improving the quality and 
accuracy of the conclusions resulting from those examinations. Using SDT, it is possible to quantify 
and analyze the diagnostic capabilities of forensic examiners, their instruments, and their 
procedures. Indeed, in a few instances, SDT already has had forensic science applications, though 
most of that work has not been conducted by forensic scientists. For example, psychologists have 
used it to assess the accuracy of polygraphic lie detection. Communications experts and engineers 
have applied SDT to forensic voice spectrography. And engineers and cognitive scientists have used 
SDT to develop pattern recognition procedures that may be useful in a variety of areas of forensic 
science. 
 

• Group Decision Making. SDT can be used in the assessment of how effectively can groups of people 
make yes-or-no decisions. SDT can model the behavior of groups of human participants in a visual 
detection tasks. This detection model could specify how performance depends on the group's size, 
the competence of the members, the correlation among member's judgements , the constraints on 
member interaction, and the group's decision rule. This model could also allow specification of 
performance efficiency, which is a measure of how closely a group's performance matches the 
statistically optimal group. 
 

• Economics and Management. Accounting information constitutes a “noisy” representation of 
economic  reality due to the spectrum of accounting alternatives available to meet a diversity of 
information needs. In the presence of noise, decision makers can either overlook signals that truly 
require attention or mistake noise for signals. SDT can help decision-makers fare in discriminating 
accounting signals from noise based on extant empirical findings, adverse effects of noise in 
accounting information and offer recommendations on how best to fend off the adverse influence of 
noise. 
 

• Social Cognition, Stereotypes and Prejudices. The influence of mood states on the propensity to use 
heuristics as expressed in stereotypes could be examined using signal detection statistics. For 
example, in a study it was found, participants experienced happy, neutral, or sad moods and 
"remembered" whether names connoting race (African American, European American) belonged to 
social categories (criminal, politician, basketball player). Positive mood increased reliance on 
heuristics, indexed by higher false identification of members of stereotyped groups. Positive mood 
lowered sensitivity (d'), even among relative experts, and shifted bias (β) or criterion to be more 
lenient for stereotypical names. In contrast, sad mood did not disrupt sensitivity and, in fact, revealed 
the use of a stricter criterion compared with baseline mood. Results support theories that 
characterize happy mood as a mental state that predisposes reliance on heuristics and sad mood as 
dampening such reliance. 

 
(b) How does level of processing model differ from multistore and working memory 
models? Explain.          30 

 
Reference Material Support: 
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Levels-of-processing effect 

 
The levels-of-processing effect, identified by Fergus I. M. Craik and Robert S. Lockhart in 1972, describes 
memory recall of stimuli as a function of the depth of mental processing. Depth of processing falls on a 
shallow to deep continuum. Shallow processing (e.g., processing based on phonemic and orthographic 
components) leads to a fragile memory trace that is susceptible to rapid decay. Conversely, deep processing 
(e.g., semantic processing) results in a more durable memory trace. This theory contradicts the multi-store 
Atkinson-Shiffrin memory model in its representation of memory strength as continuously variable. 
 
 Modifiers 
 
Familiarity, transfer-appropriate processing, the self-reference effect, and the explicit nature of a stimulus 
modify the levels-of-processing effect by manipulating mental processing depth factors. 
 
 Familiarity 
 
A stimulus will have a higher recall value if it is highly compatible with preexisting semantic structures (Craik, 
1972). According to semantic network theories, this is because such a stimulus will have many connections to 
other encoded memories, which are activated based on closeness in semantic network structure. This 
activation increases cognitive analysis, increasing the strength of the memory representation. The familiarity 
modifier has been tested in implicit memory experiments, where subjects report false memories when 
presented with related stimuli. 
 
 Specificity of processing 
 
Specificity of processing describes the increased recall value of a stimulus when presented in the method with 
which it was inputed. For example, auditory stimuli (spoken words and sounds) have the highest recall value 
when spoken, and visual stimuli have the highest recall value when a subject is presented with images. In 
writing tasks, words are recalled most effectively with semantic cues (asking for words with a particular 
meaning) if they are encoded semantically (self-generated by the subject as being related to a particular 
meaning). Words are recalled most effectively with data-driven cues (word completion) if they are read, 
rather than generated by a subject. 
 
 Self-reference effect 
 
Levels of processing have been an integral part of learning about memory. The self-reference effect describes 
the greater recall capacity for a particular stimulus if it is related semantically to the subject. This can be 
thought of as a corollary of the familiarity modifier, because stimuli specifically related to an event in a 
person’s life will have widespread activation in that person’s semantic network. For example, the recall value 
of a personality trait adjective is higher when subjects are asked whether the trait adjective applies to them 
than when asked whether trait adjective has a meaning similar to another trait. 
 
 Implicit memory and levels-of-processing 
 
Implicit memory tests, in contrast with explicit memory tests, measure the recall value of a particular 
stimulus based on later performance on stimulus-related tasks. During these tasks, the subject does not 
explicitly recall the stimulus, but the previous stimulus still effects performance. For example, in a word-
completion implicit memory task, if a subject reads a list containing the word "dog," the subject provides this 
word more readily when asked for three-letter words beginning in "d." The levels-of-processing effect is only 
found for explicit memory tests. One study found that word completion tasks were unaffected by levels of 
semantic encodings achieved using three words with various levels of meaning in common. Another found 
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that typical level-of-processing effects are reversed in word completion tasks; subjects recalled pictures pairs 
more completely if they were shown a word representing a picture rather than asked to rate a picture for 
pleasantness (semantic encoding). Typical level-of-processing theory would predict that picture encodings 
would create deeper processing than lexical encoding. 
 
 Sensory modes 
 
Different sensory modes, by their nature, involve different depths of processing, generally producing higher 
recall value in certain senses than others. However, there is significant room for the modifiers mentioned 
earlier to affect levels-of-processing to be activated within each sensory mode. 
 
 Vision 
 
Visual input creates the strongest recall value of all senses, and also allows the widest spectrum of levels-of-
processing modifiers. It is also one of the most widely studied. Within visual studies, pictures have been 
shown to have a greater recall value than words – the picture superiority effect. However, semantic 
associations have the reverse effect in picture memories appear to be reversed to those in other memories. 
When logical details are stressed, rather than physical details, an image’s recall value becomes lower. When 
comparing orthographic (capitalization, letter and word shape), phonological (word sound) and semantic 
(word meaning) encoding cues, the highest levels of recall were found with the meanings of the words, 
followed by their sounds and finally the written and shape-based cues were found to generate the least ability 
to stimulate recall. 
 
 Hearing 
 
Auditory stimuli follow conventional levels-of-processing rules, although are somewhat weaker in general 
recall value when compared with vision. Some studies suggest that auditory weakness is only present for 
explicit memory (direct recall), rather than implicit memory. When test subjects are presented with auditory 
versus visual word cues, they only perform worse on directed recall of a spoken word versus a seen word, 
and perform about equally on implicit free-association tests. Within auditory stimuli, semantic analysis 
produces the highest levels of recall ability for stimuli. Experiments suggest that levels-of-processing on the 
auditory level is directly correlated with neural activation. 
 
 Touch 
 
Tactile memory representations are similar in nature to visual representations, although there is not enough 
data to reliably compare the strength of the two kinds of stimuli. One study suggests that there is a difference 
in mental processing level due to innate differences between visual and tactile stimuli representations. In this 
study, subjects were presented with an object in both visual and tactile form (a subject is shown a sphere but 
cannot touch it, and later is given a similar sphere to only hold and not view). Subjects had more trouble 
identifying size difference in visual fields than using tactile feedback. A suggestion for the lower level of size 
processing in visual fields is that it results from the high variance in viewed object size due to perspective and 
distance. 
 
 Smell 
 
Odor memory is weaker than visual memory, achieving a successful identification rate of only 70-80% of 
visual memory. Levels-of-processing effects have been found within odor memory if subjects are asked to 
"visualize" smells and associate them with a particular picture. Subjects who perform this task have a 
different recall value on explicit memory tests than subjects who memorize smells using self-chosen methods. 
The difference in recall value, however, depends on the subject, and the subject’s ability to form images from 
odors. Attributing verbal attributes to odors has similar effects. Semantic processing of odors (e.g. attributing 
the "mud" odor to "smell like a puddle") has found to have the most positive effects on recall. 
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 Neural evidence 
 
Several brain imaging studies using positron emission tomography and functional magnetic resonance 
imaging techniques have shown that higher levels of processing correlate with more brain activity and 
activity in different parts of the brain than lower levels. For example, in a lexical analysis task, subjects 
showed activity in the left inferior prefrontal cortex only when identifying whether the word represented a 
living or nonliving object, and not when identifying whether or not the word contained an "a". Similarly, an 
auditory analysis task showed increased activation in the left inferior prefrontal cortex when subjects 
performed increasingly semantic word manipulations. Synaptic aspects of word recognition have been 
correlated with the left frontal operculum and the cortex lining the junction of the inferior frontal and inferior 
precentral sulcus. The self-reference effect also has neural correlates with a region of the medial prefrontal 
cortex, which was activated in an experiment where subjects analyzed the relevance of data to themselves. 
Specificity of processing is explained on a neurological basis by studies that show brain activity in the same 
location when a visual memory is encoded and retrieved, and lexical memory in a different location. Visual 
memory areas were mostly located within the bilateral extrastriate visual cortex. 
 
 Mental disorders 
 
Levels-of-processing effects interact in various ways with mental disorders. In particular, levels-of-processing 
effects appear to be strengthened in patients with age-related memory degradation, selectively strengthened 
in panic disorder patients, unaffected in Alzheimer's disease patients, and reversed in autistic patients. 
 
 Age-related memory degradation 
 
Memory encoding strength derived from higher levels-of-processing appears to be conserved despite other 
losses in memory function with age. Several studies show that, in older individuals, the ability to process 
semantically in contrast with non-semantically is improved by this disparity. Neural imaging studies show 
decreased left-prefrontal cortex activity when words and images are presented to older subjects than with 
younger subjects, but roughly equal activity when assessing semantic connections. 
 
 Panic disorders 
 
Panic disorders appear to modify levels-of-processing by increasing ability to recall words with threatening 
meanings over positive and neutral words. In one study, both implicit (free recall) and explicit (memory of 
emotional aspects) memorization of word lists were enhanced by threatening meanings in such patients. 
 
 Alzheimer’s disease 
 
Modern studies show an increased effect of levels-of-processing in Alzheimer patients. Specifically, there is a 
significantly higher recall value for semantically encoded stimuli over physically encoded stimuli. In one such 
experiment, subjects maintained a higher recall value in words chosen by meaning over words selected by 
numerical order. 
 
 Autism 
 
In autistic patients, levels-of-processing effects are reversed in that semantically presented stimuli have a 
lower recall value than physically presented stimuli. In one study, phonological and orthographic processing 
created higher recall value in word list-recall tests. Other studies have explicitly found non-semantically 
processed stimuli to be more accurately processed by autistic patients than in healthy patients. No clear 
conclusions have been drawn as to the cause of this oddity. 
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Multi-Store Model of Memory: Atkinson–Shiffrin 
 
The Atkinson–Shiffrin model (also known as the multi-store model is a model of memory that has the 
advantage of being able to be broken down into sub-models of memory: the multi-memory model and the 
Modal model) is a psychological model proposed in 1968 by Richard Atkinson and Richard Shiffrin as a 
proposal for the structure of memory. It proposed that human memory involves a sequence of three stages: 
 

 
Note that in this diagram, sensory memory is detached from either form of memory, and represents its 
development from short term and long term memory, due to its storage being used primarily on a "run time" 
basis for physical or psychosomatic reference. 
 
 

• Sensory memory (SM) 
• Short-term memory (STM) 
• Long-term memory (LTM) 

 
 Summary 
 

 
The original 2-stage model of the Atkinson–Shiffrin memory model; lacking the "sensory memory" stage, 

which was devised at a later stage in research 
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The multi-store model of memory is an explanation of how memory processes work. You hear, see, and feel 
many things, but only a small number are remembered. The model was first described by Atkinson and 
Shiffrin in 1968. Since Atkinson and Shiffrin originally proposed their dual-store model, it has undergone 
numerous adjustments and improvements. The most recent version of this model is called Search of 
Associative Memory (SAM) (Raaijmakers & Shiffrin, 1981). 
 
 Sensory memory 
 
The sense organs have a limited ability to store information about the world in a fairly unprocessed way for 
less than a second. The visual system possesses iconic memory for visual stimuli such as shape, size, colour 
and location (but not meaning), whereas the hearing system has echoic memory for auditory stimuli. 
Coltheart et al. (1974) have argued that the momentary freezing of visual input allows us to select which 
aspects of the input should go on for further memory processing. In this visual modality, information that 
enters the sensory store will be eliminated from the store within several hundred milliseconds (Baddeley, 
1966). The existence of sensory memory has been experimentally demonstrated by Sperling (1960) using a 
tachistoscope. 
 
 Short-term memory 
 
Information is retained acoustically and visually long enough to use it, e.g. looking up a telephone number and 
remembering it long enough to dial it. Peterson and Peterson (1959) have demonstrated that STM last 
approximately between 15 and 30 seconds, unless people rehearse the material, while Miller (1956) has 
found that STM has a limited capacity of around 7+ or −2 ‘chunks’ of information. STM also appears to mostly 
encode memory acoustically (in terms of sound) as Baddeley (1966) has demonstrated, but can also retain 
visuospatial images. However in many cases STM can be at a semantic level. In addition to using the short-
term store (STS) as the primary memory device when desired for certain tasks, such as remembering a 
telephone number after looking it up, the STS fulfills various other functions. Instead of the memory system 
having to pay moment-to-moment attention to the environment to account for all environmental changes, the 
(STS) serves as a buffer and separates the environment form the memory system. It also functions as a 
working memory in which alterations of information can occur. However, these manipulations are only 
temporary (Baddeley, 1966). 
 
 Long-term memory 
 
LTM provides the lasting retention of information, from minutes to a lifetime. Long term memory appears to 
have an almost limitless capacity to retain information, but it could never be measured as it would take too 
long. LT information seems to be encoded mainly in terms of meaning (semantic memory) as Baddeley has 
shown, but also retains procedural skills and imagery. 
 
Memory may also be transported directly from sensory memory to LTM if it receives instant attention, e.g. 
witnessing a fire in your house. This is known as a "Flashbulb Memory". Another example of this is the fact 
that most people living in the United States at the time can recall what they were doing on the day of 
September 11, 2001, as it was the day of an extreme event. Recent research has shown, however, that 
"flashbulb memory" is not as reliable as it was once thought to be. 
 
Also if information in the LTM is not rehearsed it can be forgotten through trace decay. 
 
 Ill defined 
 
To obtain a qualitatively correct fit of the bowing four model concepts have to work together. “Long term 
memory” is needed in the short term memory experiment, conscious or subconscious rehearsal of four items 
has to take place, this “rehearsal buffer” has to drop items randomly rather than according to a first-in firstout 
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model, and the rehearsal buffer has to be empty before the experiment starts. Beyond the qualitative fit to the 
bowed recall curves, other relationships in the data are not borne out by the model. First, the “primacy 
strength”, the ratio of the probability of recall of the first item to the smallest probability of recall of an 
intermediate item, shows a significant experimental variation with presentation rate but no such variation is 
predicted by theory. Second, randomly emptying the rehearsal buffer predicts incorrectly that the number of 
recalled items should be the highest when the first recalled item is the last list item. Third, a simplified 
Atkinson–Shiffrin model is found to predict exact relationships between the recall probabilities of the initial 
items which do not seem to be borne out by the Murdock data. Fourth, the theory predicts a discontinuity in 
the differences between free recall graphs with different presentation rates for early list items which is 
probably not found in the Murdock data. 
 
 Linearity 
 
Some argue that the multi-store model is too linear i.e., that it cannot accommodate subdivisions of STM and 
LTM memory stores. 
 
The concept of the "stream of memory" in this model has been suggested to lack internal consistency , as, by 
definition, the stream of memory often discarded for newer information, often with little or emphasis on the 
salience on the new information . A supposed example of this was found in the asymptote of control data, 
revealing primacy and recency effects (with information recalled better when presented early or late in the 
test stream), overshadowing the asymptote . This suggests a need to explain decay processes in memory. It 
has been suggested that the idea of 3 separate areas for memory storage may emerge from neuronal 
processes such as rates of firing , as well as the idea of the "ionised sodium gate" model of action potentials. 
 
In the case of sensory memory, the model, which is psychological, does not provide a ready explanation for 
the observed asynchronous nature of neural activity occurring between anatomical structures – an example 
of this would be the reference to sensory memory being used to perform physical processes such as motor 
function, which suggests that once an action is performed, it is remembered for 3 seconds and then begins a 
process of rapid decay. 
 
 Monolithicity 
 
The Atkinson–Shiffrin model distinguishes different forms of memory, but it does not take into account what 
information is presented, nor does it take into account individual differences in subject's performance 
including a cognitive ability, or previous experience with learning techniques. 
 
Whilst case studies of individuals (such as Clive Wearing) have been reported indicating that memory can be 
severely damaged independent of at least some other cognitive capacities, there is less support from case 
studies of developmental models for the supposed tri-partite memory structure. Some have argued that 
autistic savant performance may violate predictions from the model, based on an ability to recall precise 
information without the need for rehearsal, and without evidence for decay. 
 
 Later developments 
 
The advent of the model provided a testable framework for subsequent work, and a strong stimulus for the 
experiemental study of human memory. This has led to the model being superseded. Newer models include 
the possibility for cases where short-term memory is impaired, but long-term memory is not (which is 
impossible in the basic model, as information can only become encoded in long-term memory after passing 
through the unitary short-term store). 
 
Much recent work has focussed on the model proposed by Alan Baddeley, which distinguishes stores for 
phonological (speech-sound), and visuo-spatial information as well as episodic material, and proposes the 
existence of central executive processes, accessing these stores. 
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Atkinson and Shiffrin also refrain from proposing any mechanisms or processes that might be responsible for 
encoding memories and transferring them between the three systems. The model is a hypothetical layout of 
the function of memory systems, but not in any way representative of a physical or biological basis of 
memory. Newer models have been created that can better account for these other characteristics, and a 
tremendous body of research on the physical layout of memory systems has emerged. 
 
 Search of Associative Memory 
 
The SAM model uses a two-phase memory system: short-term store (STS) and long-term store (LTS). Unlike 
the revised version of the Atkinson-Shiffrin model, there is no sensory store in the SAM model (Raaijmakers & 
Shiffrin, 1981). 
 
 Short-term Store 
 
STS takes on the form of a buffer, which has a limited capacity. The model assumes a buffer rehearsal system 
in which the buffer has a size, r. Items enter the STS and accompany other items that are already present in 
the buffer, until size r has been reached. Once the buffer is at full capacity, when new items enter, they replace 
an item, r, which already exists in the buffer. A probability of 1/r determines which already existing item will 
be replaced from the buffer (Raaijkamers & Shiffrin, 1981). In general, items that have been in the buffer for 
longer are more likely to be replaced (Phillips et al., 1967). 
 
 Long-term Store 
 
LTS is responsible for store relationships between different items and between items and their contexts. The 
amount of time that an item remains in the buffer or STS is proportional to the amount of item-context 
information stored in LTS. On the other hand, the strength of the item-item associations is proportional to the 
amount of time that two items simultaneously existed in the buffer. Context information refers to the 
situational and temporal factors present at the time when an item is in STS, such as emotional feelings or 
environmental details (Raaijkamers and Shiffrin, 1981). Until Sirotin et al. demonstrated otherwise, this 
original model assumes that items in a particular list are only weakly semantically related before the 
experiment and that the only significant associations are those formed during the study portion of an 
experiment. However, more recent analyses of the model take into account semantic similarity with an LTS 
that is broken down into two components: one related to episodic memory and the other related to semantic 
memory (Sirotin et al., 2005). 
 
Memories stored in LTS are retrieved in a two-step process involving sampling and recovery or recall. An 
item is sampled by using context as a retrieval cue, so the probability that an item will be sampled is related 
to the strength of the association between that item and the context being presented. Items that have already 
been immediately recalled from STS are not possible candidates for sampling. Once an item is sampled as 
having the greatest association between item and context, it is then evaluated for recall (Raaijmakers and 
Shiffrin, 1981). 
 
 Recency Effects 
 
The usefulness of the SAM model and in particular STS is often demonstrated by its application to the recency 
effect in free recall. When serial-position curves are applied to SAM, a strong recency effect is observed, but 
this affect is strongly diminished when a distractor, usually arithmetic, is placed in between study and test 
trials. The recency effect occurs because items at the end of the test list are likely to still be present in STS and 
therefore retrieved first. However, when new information is processed, this item enters the STS and displaces 
other information from it. When a distracting task is given after the presentation of all items, information 
from this task displaces the last items from STS, resulting in a substantial reduction of recency (Raaijmakers 
and Shiffrin, 1981). 
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 Problems for the SAM Model 
 
The SAM model faces serious problems in accounting for long-term recency data (R. A. Bjork and Whitten, 
1974) and long-range contiguity data (Howard & Kahana, 1999). While both of these effects are observed, the 
STS cannot account for the effects. Since a distracting tasks after the presentation of word pairs or large 
interpresentation intervals (IPIs) filled with distractors would be expected to displace the last few studied 
items from STS, recency effects are still observed. According to the rules of STS, recency and contiguity effects 
should be eliminated with these distractors as the most recently studied items would no longer be present in 
STS. Currently, the SAM model competes with single-store free recall models of memory, such as the 
Temporal Context Model (Howard & Kahana, 2002a). 
 

Working memory 
 
Working memory is the ability to actively hold information in the mind needed to do complex tasks such as 
reasoning, comprehension and learning. Working memory tasks are those that require the goal-oriented 
active monitoring or manipulation of information or behaviors in the face of interfering processes and 
distractions. The cognitive processes involved include the executive and attention control of short-term 
memory which provide for the interim integration, processing, disposal, and retrieval of information. 
Working memory is a theoretical concept central both to cognitive psychology and neuroscience. 
 
Theories exist both regarding the theoretical structure of working memory and the role of specific parts of 
the brain involved in working memory. Research identifies the frontal cortex, parietal cortex, anterior 
cingulate, and parts of the basal ganglia as crucial. The neural basis of working memory has been derived 
from lesion experiments in animals and functional imaging upon humans. 
 
 Theories 
 
There have been numerous models proposed regarding how working memory functions, both anatomically 
and cognitively. Of those, three that are well known are summarized below. 
 
 Baddeley and Hitch 
 
Baddeley and Hitch (1974) introduced and made popular the multicomponent model of working memory. 
This theory proposes that two "slave systems" are responsible for short-term maintenance of information, 
and a "central executive" is responsible for the supervision of information integration and for coordinating 
the slave systems. One slave system, the phonological loop (PL), stores phonological information (i.e., the 
sound of language) and prevents its decay by continuously articulating its contents, thereby refreshing the 
information in a rehearsal loop. It can, for example, maintain a seven-digit telephone number for as long as 
one repeats the number to oneself again and again. The other slave system, the visuo-spatial sketch 
pad(VSSP), stores visual and spatial information. It can be used, for example, for constructing and 
manipulating visual images, and for the representation of mental maps. The sketch pad can be further broken 
down into a visual subsystem (dealing with, for instance, shape, colour, and texture), and a spatial subsystem 
(dealing with location). The central executive (see executive system) is, among other things, responsible for 
directing attention to relevant information, suppressing irrelevant information and inappropriate actions, 
and for coordinating cognitive processes when more than one task must be done at the same time. 
 
Baddeley (2000) extended the model by adding a fourth component, the episodic buffer, which holds 
representations that integrate phonological, visual, and spatial information, and possibly information not 
covered by the slave systems (e.g., semantic information, musical information). The component is episodic 
because it is assumed to bind information into a unitary episodic representation. The episodic buffer 
resembles Tulving's concept of episodic memory, but it differs in that the episodic buffer is a temporary store. 
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 Cowan 
 
Cowan regards working memory not as a separate system, but as a part of long-term memory. 
Representations in working memory are a subset of the representations in long-term memory. Working 
memory is organized into two embedded levels. The first level consists of long-term memory representations 
that are activated. There can be many of these, there is no limit to activation of representations in long-term 
memory. The second level is called the focus of attention. The focus is regarded as capacity limited and holds 
up to four of the activated representations. 
 
Oberauer has extended the Cowan model by adding a third component, a more narrow focus of attention that 
holds only one chunk at a time. The one-element focus is embedded in the four-element focus and serves to 
select a single chunk for processing. For example, you can hold four digits in mind at the same time in 
Cowan's "focus of attention". Now imagine that you wish to perform some process on each of these digits, for 
example, adding the number two to each digit. Separate processing is required for each digit, as most 
individuals can not perform several mathematical processes in parallel. Oberauer's attentional component 
selects one of the digits for processing, and then shifts the attentional focus to the next digit, continuing until 
all of the digits have been processed. 
 
 Ericsson and Kintsch 
 
Ericsson and Kintsch (1995) have argued that we use skilled memory in most everyday tasks. Tasks such as 
reading, for instance, require to maintain in memory much more than seven chunks - with a capacity of only 
seven chunks our working memory would be full after a few sentences, and we would never be able to 
understand the complex relations between thoughts expressed in a novel or a scientific text. We accomplish 
this by storing most of what we read in long-term memory, linking them together through retrieval 
structures. We need to hold only a few concepts in working memory, which serve as cues to retrieve 
everything associated to them by the retrieval structures. Anders Ericsson and Walter Kintsch refer to this set 
of processes as "long-term working memory". Retrieval structures vary according to the domain of expertise, 
yet as suggested by Gobet they can be categorized in three typologies: generic retrieval structures, domain 
knowledge retrieval structures and the episodic text structures. The first corresponds to Ericsson and 
Kintsch's 'classic' retrieval structure and the second to the elaborated memory structure. The first kind of 
structure is developed deliberately and is arbitrary (e.g. the method of loci), the second one is similar to 
patterns and schemas and the last one takes place exclusively during text comprehension. Concerning this 
last typology, Kintsch, Patel and Ericsson consider that every reader is able to form an episodic text structure 
during text comprehension, if the text is well written and if the content is familiar. 
 
 Capacity 
 
Working memory is generally considered to have limited capacity. The earliest quantification of the capacity 
limit associated with short-term memory was the "magical number seven" introduced by Miller (1956). He 
noticed that the memory span of young adults was around seven elements, called chunks, regardless whether 
the elements were digits, letters, words, or other units. Later research revealed that span does depend on the 
category of chunks used (e.g., span is around seven for digits, around six for letters, and around five for 
words), and even on features of the chunks within a category. For instance, span is lower for long words than 
for short words. In general, memory span for verbal contents (digits, letters, words, etc.) strongly depends on 
the time it takes to speak the contents aloud, and on the lexical status of the contents (i.e., whether the 
contents are words known to the person or not). Several other factors also affect a person's measured span, 
and therefore it is difficult to pin down the capacity of short-term or working memory to a number of chunks. 
Nonetheless, Cowan (2001) has proposed that working memory has a capacity of about four chunks in young 
adults (and fewer in children and old adults). 
 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�


PSYCHOLOGY - PAPER I - IAS (MAINS), 2011 
 

REFERENCE MATERIAL SUPPORT 

 

  

©VISION IAS 
www.visionias.wordpress.com 
Contact: +91-9650617807, +91-9968029039 

©Numerons 
www.numerons.com 

Contact: +91-9560344245 

VISION IAS 
 
 
 
 
 
 

www.numerons.com 

Whereas most adults can repeat about seven digits in correct order, some individuals have shown impressive 
enlargements of their digit span – up to 80 digits. This feat is possible by extensive training on an encoding 
strategy by which the digits in a list are grouped (usually in groups of three to five) and these groups are 
encoded as a single unit (a chunk). To do so one must be able to recognize the groups as some known string of 
digits. One person studied by K. Anders Ericsson and his colleagues, for example, used his extensive 
knowledge of racing times from the history of sports. Several such chunks can then be combined into a 
higher-order chunk, thereby forming a hierarchy of chunks. In this way, only a small number of chunks at the 
highest level of the hierarchy must be retained in working memory. At retrieval, the chunks are unpacked 
again. That is, the chunks in working memory act as retrieval cues that point to the digits that they contain. It 
is important to note that practicing memory skills such as these does not expand working memory capacity 
proper. This can be shown by using different materials - the person who could recall 80 digits was not 
exceptional when it came to recalling words. 
 
 Measures and correlates 
 
Working memory capacity can be tested by a variety of tasks. A commonly used measure is a dual-task 
paradigm combining a memory span measure with a concurrent processing task, sometimes referred to as 
"complex span". Daneman and Carpenter invented the first version of this kind of task, the "reading span", in 
1980. Subjects read a number of sentences (usually between 2 and 6) and try to remember the last word of 
each sentence. At the end of the list of sentences, they repeat back the words in their correct order. Other 
tasks that don't have this dual-task nature have also been shown to be good measures of working memory 
capacity. The question of what features a task must have to qualify as a good measure of working memory 
capacity is a topic of ongoing research. 
 
Measures of working-memory capacity are strongly related to performance in other complex cognitive tasks 
such as reading comprehension, problem solving, and with any measures of the intelligence quotient. Some 
researchers have argued that working memory capacity reflects the efficiency of executive functions, most 
notably the ability to maintain a few task-relevant representations in the face of distracting irrelevant 
information. The tasks seem to reflect individual differences in ability to focus and maintain attention, 
particularly when other events are serving to capture attention. These effects seem to be a function of frontal 
brain areas. 
 
Others have argued that the capacity of working memory is better characterized as the ability to mentally 
form relations between elements, or to grasp relations in given information. This idea has been advanced, 
among others, by Graeme Halford, who illustrated it by our limited ability to understand statistical 
interactions between variables. These authors asked people to compare written statements about the 
relations between several variables to graphs illustrating the same or a different relation, as in the following 
sentence: "If the cake is from France, then it has more sugar if it is made with chocolate than if it is made with 
cream, but if the cake is from Italy, then it has more sugar if it is made with cream than if it is made of 
chocolate." This statement describes a relation between three variables (country, ingredient, and amount of 
sugar), which is the maximum most individuals can understand. The capacity limit apparent here is obviously 
not a memory limit (all relevant information can be seen continuously) but a limit on how many relationships 
are discerned simultaneously. 
 
 Experimental studies of working memory capacity 
 
 Different approaches 
 
There are several hypotheses about the nature of the capacity limit. One is that there is a limited pool of 
cognitive resources needed to keep representations active and thereby available for processing, and for 
carrying out processes. Another hypothesis is that memory traces in working memory decay within a few 
seconds, unless refreshed through rehearsal, and because the speed of rehearsal is limited, we can maintain 
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only a limited amount of information. Yet another idea is that representations held in working memory 
capacity interfere with each other. 
 
There are several forms of interference discussed by theorists. One of the oldest ideas is that new items 
simply replace older ones in working memory. Another form of interference is retrieval competition. For 
example, when the task is to remember a list of 7 words in their order, we need to start recall with the first 
word. While trying to retrieve the first word, the second word, which is represented in close proximity, is 
accidentally retrieved as well, and the two compete for being recalled. Errors in serial recall tasks are often 
confusions of neighboring items on a memory list (so-called transpositions), showing that retrieval 
competition plays a role in limiting our ability to recall lists in order, and probably also in other working 
memory tasks. A third form of interference assumed by some authors is feature overwriting. The idea is that 
each word, digit, or other item in working memory is represented as a bundle of features, and when two 
items share some features, one of them steals the features from the other. The more items are held in working 
memory, and the more their features overlap, the more each of them will be degraded by the loss of some 
features. 
 
 Time-based resource sharing model 
 
The theory most successful so far in explaining experimental data on the interaction of maintenance and 
processing in working memory is the "time-based resource sharing model". This theory assumes that 
representations in working memory decay unless they are refreshed. Refreshing them requires an attentional 
mechanism that is also needed for any concurrent processing task. When there are small time intervals in 
which the processing task does not require attention, this time can be used to refresh memory traces. The 
theory therefore predicts that the amount of forgetting depends on the temporal density of attentional 
demands of the processing task - this density is called "cognitive load". The cognitive load depends on two 
variables, the rate at which the processing task requires individual steps to be carried out, and the duration of 
each step. For example, if the processing task consists of adding digits, then having to add another digit every 
half second places a higher cognitive load on the system than having to add another digit every two seconds. 
Adding larger digits takes more time than adding smaller digits, and therefore cognitive load is higher when 
larger digits must be added. In a series of experiments, Barrouillet and colleagues have shown that memory 
for lists of letters depends on cognitive load, but not on the number of processing steps (a finding that is 
difficult to explain by an interference hypothesis) and not on the total time of processing (a finding difficult to 
explain by a simple decay hypothesis). One difficulty for the time-based resource-sharing model, however, is 
that the similarity between memory materials and materials processed also affects memory accuracy. 
 
 Limitations 
 
None of these hypotheses can explain the experimental data entirely. The resource hypothesis, for example, 
was meant to explain the trade-off between maintenance and processing: The more information must be 
maintained in working memory, the slower and more error prone concurrent processes become, and with a 
higher demand on concurrent processing memory suffers. This trade-off has been investigated by tasks like 
the reading-span task described above. It has been found that the amount of trade-off depends on the 
similarity of the information to be remembered and the information to be processed. For example, 
remembering numbers while processing spatial information, or remembering spatial information while 
processing numbers, impair each other much less than when material of the same kind must be remembered 
and processed. Also, remembering words and processing digits, or remembering digits and processing words, 
is easier than remembering and processing materials of the same category. These findings are also difficult to 
explain for the decay hypothesis, because decay of memory representations should depend only on how long 
the processing task delays rehearsal or recall, not on the content of the processing task. A further problem for 
the decay hypothesis comes from experiments in which the recall of a list of letters was delayed, either by 
instructing participants to recall at a slower pace, or by instructing them to say an irrelevant word once or 
three times in between recall of each letter. Delaying recall had virtually no effect on recall accuracy. The 
Interference theory seems to fare best with explaining why the similarity between memory contents and the 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�


PSYCHOLOGY - PAPER I - IAS (MAINS), 2011 
 

REFERENCE MATERIAL SUPPORT 

 

  

©VISION IAS 
www.visionias.wordpress.com 
Contact: +91-9650617807, +91-9968029039 

©Numerons 
www.numerons.com 

Contact: +91-9560344245 

VISION IAS 
 
 
 
 
 
 

www.numerons.com 

contents of concurrent processing tasks affects how much they impair each other. More similar materials are 
more likely to be confused, leading to retrieval competition, and they have more overlapping features, leading 
to more feature overwriting. One experiment directly manipulated the amount of overlap of phonological 
features between words to be remembered and other words to be processed. Those to-be-remembered 
words that had a high degree of overlap with the processed words were recalled worse, lending some support 
to the idea of interference through feature overwriting. 
 
 Development 
 
The capacity of working memory increases gradually over childhood and declines gradually in old age. 
 
 Childhood 
 
Measures of performance on tests of working memory increase continuously between early childhood and 
adolescence, while the structure of correlations between different tests remains largely constant. Thus, the 
development of working memory can be described as quantitative growth rather than a qualitative change. 
Starting with work in the Neo-Piagetiaion tradition, theorists have argued that the growth of working-
memory capacity is a major driving force of cognitive development. This hypothesis has received substantial 
empirical support from studies showing that the capacity of working memory is a strong predictor of 
cognitive abilities in childhood. Particularly strong evidence for a role of working memory for development 
comes from a longitudinal study showing that working-memory capacity at one age predicts reasoning ability 
at a later age Studies in the Neo-Piagetian tradition have added to this picture by analyzing the complexity of 
cognitive tasks in terms of the number of items or relations that have to be considered simultaneously for a 
solution. Across a broad range of tasks, children manage task versions of the same level of complexity at 
about the same age, consistent with the view that working memory capacity limits the complexity they can 
handle at a given age. 
 
 Aging 
 
Working memory is among the cognitive functions most sensitive to decline in old age. Several explanations 
have been offered for this decline in psychology. One is the processing speed theory of cognitive aging by Tim 
Salthouse. Based on the finding of general slowing of cognitive processes as we grow older, Salthouse argues 
that slower processing leaves more time for working-memory contents to decay, thus reducing effective 
capacity. However, the decline of working-memory capacity cannot be entirely attributed to slowing because 
capacity declines more in old age than speed. Another proposal is the inhibition hypothesis advanced by Lynn 
Hasher and Rose Zacks. This theory assumes a general deficit in old age in the ability to inhibit irrelevant, or 
no-longer relevant, information. Therefore, working memory tends to be cluttered with irrelevant contents 
that reduce the effective capacity for relevant content. The assumption of an inhibition deficit in old age has 
received much empirical support but so far it is not clear whether the decline in inhibitory ability fully 
explains the decline of working-memory capacity. An explanation on the neural level of the decline of working 
memory and other cognitive functions in old age has been proposed by West. He argued that working 
memory depends to a large degree on the PFC, which deteriorates more than other brain regions as we grow 
old. 
 
 Training 
 
One theory of attention-deficit hyperactivity disorder states that ADHD can lead to deficits in working 
memory. Studies suggest that working memory can be improved by training in ADHD patients through 
computerized programs. This random controlled study has found that a period of working memory training 
increases a range of cognitive abilities and increases IQ test scores. Consequently, this study supports 
previous findings suggesting that working memory underlies general intelligence. Another study of the same 
group has shown that, after training, measured brain activity related to working memory increased in the 
prefrontal cortex, an area that many researchers have associated with working memory functions. It has been 
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shown that working memory training leads to measurable density changes for cortical dopamine 
neuroreceptors in test persons. 
 
A controversial study has shown that training with a working memory task (the dual n-back task) improves 
performance on a very specific fluid intelligence test in healthy young adults. The study's conclusion that 
improving or augmenting the brain's working memory ability increases fluid intelligence is backed by some 
and questioned by others. The study was replicated in 2010. 
 
In Torkel Klingberg's 2009 book The Overflowing Brain, he proposes that working memory is enhanced 
through exposure to excess neural activation. The brain map of an individual, he argues, can be altered by this 
activation to create a larger area of the brain activated by a particular type of sensory experience. An example 
would be that in learning to play guitar, the area activated by sensory impressions of the instrument is larger 
in the brain of a player than it is in a nonplayer. 
 
There is evidence that optimal working memory performance links to the neural ability to focus attention on 
task-relevant information and ignore distractions, and that practice-related improvement in working 
memory is due to increasing these abilities. 
 
Working memory performance may also be increased by high intensity exercise. A study was conducted with 
both sedentary and active females 18–25 years old in which the effects of short-term exercise to exhaustion 
on working memory was measured. While the working memory of the subjects decreased during and 
immediately after the exercise bouts, it was shown that the subjects' working memory had an increase 
following recovery. 
 
However a recent review paper has called into question much of the "success" of working memory training 
studies. Shipstead et al. (2010) point out that working memory training studies are plagued with poor 
experimental design. The majority of training studies utilize a no-contact control group making it impossible 
to determine whether any benefit of training is due to actual improvement or a Hawthorne effect. 
 
 Working memory in the brain 
 
 Genetics 
 
Little is known of the genetics of working memory. It is heritable, and, at a component level, one candidate 
gene has been proposed, namely ROBO1 for the phonological loop function of working memory. 
 
 Physiology and Psychopharmacology 
 
The first insights into the neuronal and neurotransmitter basis of working memory came from animal 
research. The work of Jacobsen and Fulton in the 1930s first showed that lesions to the PFC impaired spatial 
working memory performance in monkeys. The later work of Fuster recorded the electrical activity of 
neurons in the PFC of monkeys while they were doing a delayed matching task. In that task, the monkey sees 
how the experimenter places a bit of food under one of two identical looking cups. A shutter is then lowered 
for a variable delay period, screening off the cups from the monkey's view. After the delay, the shutter opens 
and the monkey is allowed to retrieve the food from under the cups. Successful retrieval in the first attempt – 
something the animal can achieve after some training on the task – requires holding the location of the food in 
memory over the delay period. Fuster found neurons in the PFC that fired mostly during the delay period, 
suggesting that they were involved in representing the food location while it was invisible. Later research has 
shown similar delay-active neurons also in the posterior parietal cortex, the thalamus, the caudate, and the 
globus pallidus. The work of Goldman-Rakic and others showed that principal sulcal, dorsolateral PFC 
interconnects with all of these brain regions, and that neuronal microcircuits within PFC are able to maintain 
information in working memory through recurrent excitatory glutamate networks of pyramidal cells that 
continue to fire throughout the delay period. These circuits are tuned by lateral inhibition from GABAergic 
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interneurons. The neuromodulatory arousal systems markedly alter PFC working memory function; for 
example, either too little or too much dopamine or norepinephrine impairs PFC network firing and working 
memory performance. 
 
 Localization 
 
Localization of brain functions in humans has become much easier with the advent of brain imaging methods 
(PET and fMRI). This research has confirmed that areas in the PFC are involved in working memory functions. 
During the 1990s much debate has centered on the different functions of the ventrolateral (i.e., lower areas) 
and the dorsolateral (higher) areas of the PFC. One view was that the dorsolateral areas are responsible for 
spatial working memory and the ventrolateral areas for non-spatial working memory. Another view 
proposed a functional distinction, arguing that ventrolateral areas are mostly involved in pure maintenance 
of information, whereas dorsolateral areas are more involved in tasks requiring some processing of the 
memorized material. The debate is not entirely resolved but most of the evidence supports the functional 
distinction. 
 
Brain imaging has also revealed that working memory functions are by far not limited to the PFC. A review of 
numerous studies shows areas of activation during working memory tasks scattered over a large part of the 
cortex. There is a tendency for spatial tasks to recruit more right-hemisphere areas, and for verbal and object 
working memory to recruit more left-hemisphere areas. The activation during verbal working memory tasks 
can be broken down into one component reflecting maintenance, in the left posterior parietal cortex, and a 
component reflecting subvocal rehearsal, in the left frontal cortex (Broca's area, known to be involved in 
speech production). 
 
There is an emerging consensus that most working memory tasks recruit a network of PFC and parietal areas. 
A study has shown that during a working memory task the connectivity between these areas increases. 
Another study has demonstrated that these areas are necessary for working memory, and not simply 
activated accidentally during working memory tasks, by temporarily blocking them through transcranial 
magnetic stimulation (TMS), thereby producing an impairment in task performance. 
 
A current debate concerns the function of these brain areas. The PFC has been found to be active in a variety 
of tasks that require executive functions. This has led some researchers to argue that the role of PFC in 
working memory is in controlling attention, selecting strategies, and manipulating information in working 
memory, but not in maintenance of information. The maintenance function is attributed to more posterior 
areas of the brain, including the parietal cortex. Other authors interpret the activity in parietal cortex as 
reflecting executive functions, because the same area is also activated in other tasks requiring executive 
attention but no memory. 
 
Working memory has been suggested to involve two processes with different neuroanatomical locations in 
the frontal and parietal lobes. First, a selection operation that retrieves the most relevant item, and second an 
updating operation that changes the focus of attention made upon it. Updating the attentional focus has been 
found to involve the transient activation in the caudal superior frontal sulcus and posterior parietal cortex. 
While increasing demands on selection selectively changes activation in the rostral superior frontal sulcus 
and posterior cingulate/precuneus. 
 
Articulating the differential function of brain regions involved in working memory is dependent on task able 
to distinguish these functions. Most brain imaging studies of working memory have used recognition tasks 
such as delayed recognition of one or several stimuli, or the n-back task, in which each new stimulus in a long 
series must be compared to the one presented n steps back in the series. The advantage of recognition tasks is 
that they require minimal movement (just pressing one of two keys), making fixation of the head in the 
scanner easier. Experimental research and research on individual differences in working memory, however, 
has used largely recall tasks (e.g., the reading span task, see below). It is not clear to what degree recognition 
and recall tasks reflect the same processes and the same capacity limitations. 
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A few brain imaging studies have been conducted with the reading span task or related tasks. Increased 
activation during these tasks was found in the PFC and, in several studies, also in the anterior cingulate cortex 
(ACC). People performing better on the task showed larger increase of activation in these areas, and their 
activation was correlated more over time, suggesting that their neural activity in these two areas was better 
coordinated, possibly due to stronger connectivity. 
 
 Effects of stress 
 
Working memory is impaired by acute and chronic psychological stress. This phenomenon was first 
discovered in animal studies by Arnsten and colleagues, who have shown that stress-induced catecholamine 
release in PFC rapidly decreases PFC neuronal firing and impairs working memory performance through 
feedforward, intracellular signaling pathways. Exposure to chronic stress leads to more profound working 
memory deficits and additional architectural changes in PFC, including dendritic atrophy and spine loss, 
which can be prevented by inhibition of protein kinase C signaling. fMRI research has extended this research 
to humans, and confirms that reduced working memory caused by acute stress links to reduced activation of 
the PFC, and stress increased levels of catecholamines. Imaging studies of medical students undergoing 
stressful exams have also shown weakened PFC functional connectivity, consistent with the animal studies. 
The marked effects of stress on PFC structure and function may help to explain how stress can cause or 
exacerbate mental illness. 
 
 Neural maintenance 
 
Much has been learned over the last two decades on where in the brain working memory functions are 
carried out. Much less is known on how the brain accomplishes short-term maintenance and goal-directed 
manipulation of information. The persistent firing of certain neurons in the delay period of working memory 
tasks shows that the brain has a mechanism of keeping representations active without external input. 
 
Keeping representations active, however, is not enough if the task demands maintaining more than one chunk 
of information. In addition, the components and features of each chunk must be bound together to prevent 
them from being mixed up. For example, if a red triangle and a green square must be remembered at the same 
time, one must make sure that "red" is bound to "triangle" and "green" is bound to "square". One way of 
establishing such bindings is by having the neurons that represent features of the same chunk fire in 
synchrony, and those that represent features belonging to different chunks fire out of sync. In the example, 
neurons representing redness would fire in synchrony with neurons representing the triangular shape, but 
out of sync with those representing the square shape. So far, there is no direct evidence that working memory 
uses this binding mechanism, and other mechanisms have been proposed as well. It has been speculated that 
synchronous firing of neurons involved in working memory oscillate with frequencies in the theta band (4 to 
8 Hz). Indeed, the power of theta frequency in the EEG increases with working memory load, and oscillations 
in the theta band measured over different parts of the skull become more coordinated when the person tries 
to remember the binding between two components of information. 
 
One modern approach to explain the working memory in the brain is Prefrontal Cortex Basal Ganglia Working 
Memory (PBWM). 
 
 Learning 
 
There is now extensive evidence that working memory is linked to key learning outcomes in literacy and 
numeracy. A longitudinal study confirmed that a child's working memory at 5 years old is a better predictor 
of academic success than IQ. 
 
In a large-scale screening study, one in ten children in mainstream classrooms were identified with working 
memory deficits. The majority of them performed very poorly in academic achievements, independent of 
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their IQ. Without appropriate intervention, these children lag behind their peers. A recent study of 37 school-
age children with significant learning disabilities has shown that working memory capacity at baseline 
measurement, but not IQ, predicts learning outcomes two years later. This suggests that working memory 
impairments are associated with low learning outcomes and constitute a high risk factor for educational 
under achievement for children. In children with learning disabilities such as dyslexia, ADHD, and 
developmental coordination disorder, a similar pattern is evident. 
 
In a classroom, common characteristics of working memory impairment include a failure to remember 
instructions and an inability to complete learning activities. Without early diagnosis, working memory 
impairment negatively impacts a child's performance throughout their scholastic career. 
 
However, strategies that target the specific strengths and weaknesses of the student's working memory 
profile are available for educators. 
 
 Attention 
 
Research suggests a close link between the working memory capacities of a person and their ability to control 
the information from the environment that they can selectively enhance or ignore. Such attention allows for 
example for the voluntarily shifting in regard to goals of a person's information processing to spatial locations 
or objects rather than ones that capture their attention due to their sensory saliency (such as an ambulance 
siren). The goal directing of attention is driven by "top-down" signals from the PFC that bias processing in 
posterior cortical areas and saliency capture by "bottom-up" control from subcortical structures and the 
primary sensory cortices. The ability to override sensory capture of attention differs greatly between 
individuals and this difference closely links to their working memory capacity. The greater a person's 
working memory capacity, the greater their ability to resist sensory capture. The limited ability to override 
attentional capture is likely to result in the unnecessary storage of information in working memory, 
suggesting not only that having a poor working memory affects attention but that it can also limit the capacity 
of working memory even further. 
 
 Research 
 
Today there are hundreds of research laboratories around the world studying various aspects of working 
memory. There are numerous applications of working memory in the field, such as using working memory 
capacity to explain intelligence, success at emotion regulation, and other cognitive abilities, furthering the 
understanding of autism spectrum disorders, ADHD, motor dyspraxia, and improving teaching methods, 
educational attainment, and creating artificial intelligence based on the human brain. 
 

4.  (a) Critically evaluate the role of parenting style, peer group and media in identity 
formation during adolescence.        30 

 
Reference Material Support: Files Attached - Click on the links below 
 
1. Adolescent Self Concept and Parents 
2. Adolescent Self Concept and Peer Group 
3. Adolescent Self Concept and Media 
 

(b) Examine the concerns for control, measurement and artifacts, and also indicate 
the threats they pose to the development of scientific psychology.   30 

 
Reference Material Support: Files Attached - Click on the links below 
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1. Internal And External Validity In Clinical Research 
2. Essentials Of Research Design And Methodology 
 

Section-B 
 

5. Answer the following, each in not more than 100 words:   10x6=60 
 

(a) Differentiate between inductive and deductive reasoning, and give reasons 
for the preference of scientists towards inductive reasoning. 

 
Reference Material Support: 
 
INDUCTIVE REASONING 
 
Inductive reasoning is the process where a small observation is used to infer a larger theory, without 
necessarily proving it. 
 
Most scientists use this method to generate theories about how the universe works and discover the laws 
governing our very existence. 
 
Many ancient philosophers used induction for making observations and constructing theories. 
 
For example, the Ancient Greek philosophers believed that theories could be proved by logic alone and did 
not need experiments. They thought that mathematically strict laws, deduced from smaller observations, 
governed the universe. 
 
Science has moved on over the millennia and now we realize the necessity of research by deductive 
reasoning. 
 
Theories have to be tested and hypotheses answered before the scientific community accepts them as truth. 
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Generally speaking, inductive reasoning and deductive reasoning are a circular process and inextricably 
linked. 
 
DEDUCTIVE REASONING 
 
Deductive reasoning is what most scientists recognize as the standard scientific method, where a researcher 
starts with a wider theory. 
The researcher generates a testable hypothesis and designs an experiment to observe the results, and prove 
or disprove the theory. 
 
J. J. Thompson’s Cathode Ray-Experiment was an excellent example of this process, where he had ideas about 
how electrons behaved and generated theories about their nature. 
 
Therefore, he generated hypotheses, designed experiments and tried to find conclusive answers to add 
credence and weight to his initial theory. 
 
INDUCTIVE REASONING 
 
Inductive reasoning works in the opposite direction, where an initial observation leads to the discovery of a 
certain pattern. This allows a tentative prediction to be made which leads to a general theory about how 
things work. 
An excellent example of this process in action is the discoveries and works of the great Charles Darwin. He 
made some observations about how the Darwin Finches vary from each other across the Galapagos 
archipelago. 
 
After some thought and reasoning, he saw that these populations were geographically isolated from each 
other and that the variation between the sub-species varied over distance. 
 
He therefore proposed that the finches all shared a common ancestor, and evolved and adapted, by natural 
selection, to exploit vacant ecological niches. This resulted in evolutionary divergence and the creation of new 
species, the basis of his ‘Origin of Species’. 
 
This was an example inductive reasoning, as he started with a specific piece of information and expanded it to 
a broad hypothesis. Science then used deductive reasoning to generate testable hypotheses and test his ideas. 
 
Of course, very few examples of induction are this clear cut. Usually, more information is gathered and 
assimilated over a longer period. Darwin incorporated other information and spent many years gathering 
more information before publishing his work. 
 
CIRCULAR REASONING 
 
These two methods should be seen as a cycle, with inductive reasoning generating a theory, with deduction 
and experimentation validating or falsifying the theory. This, in turn, leads to inductive enhancements of the 
theory and more testing. 
For example, Bohr used Thompson’s experiments as observations about atomic structure. Inductive 
reasoning led to the creation of theories and hypotheses about the structure and nature of atoms. This is an 
example of induction taking initial observations and expanding them into full-blown theories. 
 
Deductive reasoning was used by Bohr to create individual hypotheses, isolating parts of the theory and 
testing them, to prove that his ideas were scientific truth. This is an example of the inductive/deductive cycle 
in action. 
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The process is not without critics and Hempel’s famous ‘Raven Paradox’ highlighted flaws in the logic. Despite 
this, for the vast majority of scientific disciplines, induction is a powerful and essential foundation. 
 

(b) How does arousal theory explain human motivation? 
 
Reference Material Support: 
 
Arousal Theory of Human Motivation 
 
The circumstance just described—seeking stimulation and thrills—suggests that individuals seek arousal (a 
state of alertness or activation) in their lives. Is there an optimum level of arousal that motivates behavior? 
Early in the 20th century, two psychologists described what optimum arousal might be. Their formulation, 
now known as the Yerkes-Dodson law, states that performance is best under conditions of moderate arousal 
than either low or high arousal. At the low end of arousal, you might be too lethargic to perform tasks well; at 
the high end, you may not be able to concentrate. Think about how aroused you were the last time you took a 
test. If your arousal was too high, your performance probably suffered. If it was too low, you may not have 
worked fast enough to finish the test. Also, think about performance in sports. Being too aroused usually 
harms athletes’ performance. For example, a thumping heart and rapid breathing have accompanied many 
golfers’ missed putts and basketball players’ failed free-throw attempts. However, if athletes’ arousal is too 
low, they may not concentrate well on the task at hand. 
 
Moderate arousal often serves us best in tackling life’s tasks, but there are times when low or high arousal 
produces optimal performance. For well-learned or simple tasks (signing your name, pushing a button on 
request), optimal arousal may be quite high. In contrast, when learning a task or doing something complex 
(solving an algebraic equation), much lower arousal is preferred. Figure 11.1 projects how arousal might 
influence easy, moderate, and difficult tasks. As tasks become more difficult, the ability to be alert and 
attentive but relaxed is critical to optimal performance. 
 

 
 
As mentioned earlier, some people seek a great deal of stimulation in their lives and enjoy the thrill of 
engaging in risky behavior. Sensation seeking is the motivation to experience varied, novel, complex, and 
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intense sensations and experiences. It also involves the willingness to take risks just for the sake of such an 
experience. 
 
Zuckerman and colleagues (Zuckerman, 1994, 2000; Zuckerman & others, 1993) have found that high 
sensation seekers are more likely than low sensation seekers to 
 

• Be motivated to engage in sports such as mountain climbing, parachuting, hang gliding, scuba diving, 
car and motorcycle racing, and downhill skiing 

• Be attracted to vocations involving exciting experiences, such as fire fighting, emergency-room work, 
and air traffic control (when confined to monotonous desk jobs, they report high job dissatisfaction) 

• Drink heavily, smoke, and use illicit drugs 
• Have a short-term hedonistic attitude toward intimate relationships (high sensation seekers also 

tend to engage in more varied sexual activities with more partners) 
 

(c) What is the difference between intrinsic and extrinsic motivation. Explain 
with the help of examples. 

 
Reference Material Support: 
 
INTRINSIC MOTIVATION 
 
Intrinsic motivation is the natural, inherent drive to seek out challenges and new possibilities that SDT 
associated with cognitive and social development. 
 
Cognitive Evaluation Theory (CET) is a sub-theory of SDT that specifies factors explaining intrinsic motivation 
and variability with it and looks at how social and environmental factors help or hinder intrinsic motivations. 
CET focuses on the needs of competence and autonomy. 
 
Claiming social context events like feedback on work or rewards lead to feelings of competence and so 
enhance intrinsic motivations. Deci found positive feedback enhanced intrinsic motivations and negative 
feedback diminished it. Vallerand and Reid went further and found that these effects were being mediated by 
perceived control. 
 
Autonomy however must accompany competence in order for people to see their behaviors as self 
determined by intrinsic motivation. For this to happen there must be immediate contextual support for both 
needs or inner resources based on prior development support for both needs. 
 
CET and intrinsic motivation is also linked to relatedness through the hypothesis that intrinsic motivation 
will flourish if linked with a sense of security and relatedness. Grolnick and Ryan found lower intrinsic 
motivation in children who believed their teachers to be uncaring or cold and so not fulfilling their 
relatedness needs. 
 

EXTRINSIC MOTIVATION 
 
Extrinsic motivation comes from external sources. Deci and Ryan developed Organismic Integration Theory 
(OIT), as a sub-theory of SDT, to explain the different ways in which extrinsically motivated behaviour is 
regulated. 
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OIT details the different forms of extrinsic motivation and the contexts in which they come about. It is the 
context of such motivation that concerns the SDT theory as these contexts affect whether the motivations are 
internalized and so integrated into the sense of self. 
 
OIT describes four different types of extrinsic motivations that often vary in terms of their relative autonomy: 
 

 Externally regulated behaviour: Is the least autonomous, it is performed because of external 
demand or possible reward. Such actions can be seen to have an externally perceived locus of 
control. 

 Introjected regulation of behaviour: describes taking on regulations to behaviour but not fully 
accepting said regulations as your own. Deci and Ryan claim such behaviour normally represents 
regulation by contingent self-esteem, citing ego involvement as a classic form of introjections. This is 
the kind of behaviour where people feel motivated to demonstrate ability to maintain self worth. 
While this is internally driven Deci and Ryan say introjected behaviour is on an externally perceived 
locus of control because they aren’t perceived as part of self. 

 Regulation through identification: Is a more autonomy driven form of extrinsic motivation. It 
involves consciously valuing a goal or regulation so that said action is accepted as personally 
important. 

 Integrated Regulation: Is the most autonomous kind of extrinsic motivation. Occurring when 
regulations are fully assimilated with self so they are included in a person's self evaluations and 
beliefs on personal needs. Because of this, integrated motivations share qualities with intrinsic 
motivation but are still classified as extrinsic because the goals that are trying to be achieved are for 
reasons extrinsic to the self, rather than the inherent enjoyment or interest in the task. 

 
Extrinsically motivated behaviors can be integrated into self. OIT proposes internalization is more likely to 
occur when there is a sense of relatedness. 
 
Ryan, Stiller and Lynch found children will internalize school’s extrinsic regulations when they felt secure and 
cared for by parents and teachers. 
 
Internalization of extrinsic motivation is also linked to competence. OIT suggests that feelings of competence 
in activities should facilitate internalization of said actions. 
 
Autonomy is particularly important when its regulations are trying to be integrated into a person’s sense of 
self. If an external context allows a person to integrate regulations they must feel competent, related and 
autonomous. They must also understand in terms of their other goals the regulation in order for a sense of 
autonomy to be facilitated. This was supported by Deci, Eghrari, Patrick and Leone who found in laboratory 
settings if a person was given a meaningful reason for uninteresting behaviour along with support for their 
sense of autonomy and relatedness they internalized and integrated their behaviour. 
 
 Basic needs and intrinsic motivation 
 
White and deCharms proposed that the need for competence and autonomy is the basis of intrinsic 
motivation and behaviour. This is a link between people's basic needs and their motivations. 
 
 Autonomy 
 
Deci found that offering people extrinsic rewards for behaviour that is intrinsically motivated undermined 
the intrinsic motivation as they grow less interested in it. Initially intrinsically motivated behaviour becomes 
controlled by external rewards, which undermines their autonomy. 
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Further research by Amabile, DeJong and Lepper found other external factors like deadlines, which restrict 
and control, also decrease intrinsic motivation. 
 
Situations that give autonomy as opposed to taking it away also have a similar link to motivation. Studies 
looking at choice have found that increasing a participant’s options and choices increases their intrinsic 
motivation to said activities. 
 
 Competence 
 
Deci found that giving people unexpected positive feedback on a task increases people’s intrinsic motivation 
to do it, meaning that this was because the positive feedback was fulfilling people's need for competence. In 
fact, giving positive feedback on a task served only to increase people's intrinsic motivation and decreased 
extrinsic motivation for the task. 
 
Vallerand and Reid found negative feedback has the opposite effect (i.e., decreasing intrinsic motivation by 
taking away from people's need for competence). 
 
 Relatedness 
 
Frodi, Bridges and Grolnick said that need for relatedness supports intrinsic motivation in a less key way. 
 
 Individual differences 
 
SDT argues that needs are innate but can be developed in a social context. Some people will develop stronger 
needs than others, creating individual differences. However individual differences within the theory focus on 
concepts resulting from the degree which needs have been satisfied or not satisfied. 
 
Within SDT there are two general individual difference concepts, Causality Orientations and Life Goals. 
 
 Causality orientations 
 
Causality orientations are motivational orientations that refer to either the way people orient to an 
environment and regulate their behaviour because of this or the extent to which they are self determined in 
general across many settings. SDT created three orientations: autonomous, controlled and impersonal. 
 

 Autonomous Orientations: result from satisfaction of the basic needs 
 Strong controlled orientations: Result from satisfaction of competence and relatedness needs but not 

of autonomy and is linked to regulation through internal and external contingences, which lead to 
rigid functioning and diminished well being. 

 Impersonal Orientations: Results from failing to fulfil all three needs. This is also related to poor 
functioning and ill being. 

 
According to the theory people have some amount of each of the orientations, which can be used to make 
predictions on a person's psychological health and behavioral outcomes. 
 
 Life goals 
 
Life goals are long term goals people use to guide their activities and they fall into two categories: 
 

 Intrinsic Aspirations: Contain life goals like affiliation generativity and personal development. 
 Extrinsic Aspirations: Have life goals like wealth, fame and attractiveness. 
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There have been several studies on this subject that chart intrinsic goals being associated with greater health, 
well being and performance. 
 

(d) How is the information we hold about ourselves organized and interpreted? 
 
Reference Material Support: 
 
Self-schema 
 
The term self-schema refers to the beliefs and ideas people have about themselves. These beliefs are used to 
guide and organize information processing, especially when the information is significant to the self. Self-
schemas are important to a person's overall self-concept. 
 
The term schematic describes having a particular schema for a particular dimension. For instance, a person in 
a rock band at night would have a "rocker" schema. However, during the day, if he works as a salesperson, he 
would have a "salesperson" schema during that period of time. Schemas vary according to cultural 
background and other environmental factors. 
 
Once people have developed a schema about themselves, there is a strong tendency for that schema to be 
maintained by a bias in what they attend to, in what they remember, and in what they are prepared to accept 
as true about themselves. In other words, the self-schema becomes self-perpetuating. The self-schema is then 
stored in long-term memory, and both facilitates and biases the processing of personally relevant 
information. The term aschematic means not having a schema for a particular dimension. This usually occurs 
when people are not involved with or concerned about a certain attribute. For example, if a person plans on 
being a musician, a self-schema in aeronautics will not attribute to him; he is aschematic on aeronautics. 
 
Self-schemas vary from person to person because each individual has very different social and cultural life 
experiences. A few examples of self-schemas are: exciting or dull; quiet or loud; healthy or sickly; athletic or 
nonathletic; lazy or active; and geek or jock. If a person has a schema for "geek or jock," for example, he might 
think of himself as a bit of a computer geek and would possess a lot of information about that trait. Because of 
this, he would probably interpret many situations based on relevance to his being a computer geek. 
 
Another person with the "healthy or sickly" schema might consider herself a very health conscious person. 
His concern with being healthy would then affect everyday decisions such as what groceries he buys, what 
restaurants he frequents, or how often he exercises. Women who are schematic on appearance exhibited 
lower body image, lower self-esteem, and more negative mood than did those who are aschematic on 
appearance. 
 
Multiple self-schema 
 
Most people have multiple self-schemas, however this is not the same as multiple personalities in the 
pathological sense. Indeed, for the most part, multiple self-schemas are extremely useful to people in daily 
life. Subconsciously, they help people make rapid decisions and behave efficiently and appropriately in 
different situations and with different people. Multiple self-schemas guide what people attend to and how 
people interpret and use incoming information. They also activate specific cognitive, verbal, and behavioral 
action sequences – called scripts and action plans in cognitive psychology – that help people meet goals 
efficiently. 
 
SELF-SCHEMA THEORY 
 
Self-schema theory maintains that the core self comprises our self-schemas—‘knowledge structures 
developed by individuals to understand and explain their own social experiences’ (Markus & Sentis, 1982, p. 
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45). It is assumed that we develop these self-structures for our most centrally-defining attributes. For one 
person independence may be a centrally-defining attribute, while for another creativity or extroversion may 
be central (Markus, 1977; Markus & Sentis, 1982). Self-schemas are stable self-representations; they facilitate 
information-processing such that individuals quickly accept congruent information and reject incongruent 
information (Markus, 1977). 
 
Despite the theory’s initial emphasis on stability, self-schema theorists later sought to render the model more 
dynamic by introducing the concept of a working self-concept (Markus & Nurius, 1986; Markus & Wurf, 
1987). The working self was conceived as a temporary structure that contains one’s currently active self-
aspect. Moreover, the malleability of the self-system was attributed to the varying accessibility of self-aspects 
that surround the core elements (Markus & Kunda, 1986). Thus the revised model retained the idea that self-
schemas are stable structures: ‘Core aspects of self (one’s self-schemas) may be relatively unresponsive to 
changes in one’s social circumstances’ (Markus & Wurf, 1987, p. 306). Self-schemas were now further 
characterized as chronically accessible given their propensity to be activated in the working self-concept: 
‘The working self-concept thus consists of the core self-conceptions embedded in a context of more tentative 
self-conceptions that are tied to the prevailing circumstances’ (Markus & Wurf, 1987, p. 306). 
 
In the dominant paradigm, a pretest questionnaire is used to identify individuals assumed to have self-
schemas in a particular domain—schematics—and those assumed to be without schemas— aschematics. A 
timed ‘me/not me’ self-rating task is subsequently administered. In short, ‘The assumption of these studies is 
that differences in the response characteristics of schematics and aschematics should allow inferences about 
the nature of the cognitive structure mediating the processing’ (Markus & Sentis, 1982, p. 50, emphasis 
added). 
 
A study of personal self-schemas for independence and dependence reported by Markus (1977) is most 
directly relevant to the present research. In this study three groups were identified at pretest. Independent 
Schematics were those who rated independence as highly self-descriptive and important, while Dependent 
Schematics were those who rated dependence as highly self-descriptive and important. Aschematics were 
those who reported moderate levels of self-perceived independence, and rated the independence–
dependence dimension as moderate to low in importance. At a subsequent session, participants completed a 
‘me/not me’ self-rating task in which response times for self-ratings were recorded. It was predicted first, 
that Schematics would respond in a schema-consistent way, and second, that they would make schema-
consistent responses rapidly. Aschematics, in contrast, should not display differential processing for 
independent or dependent words (Markus, 1977). 
 
As predicted, Dependent Schematics endorsed more dependent than independent words as self descriptive. 
Unexpectedly though, Independent Schematics endorsed just as many independent and dependent words, 
and Aschematics (who should look neutral) endorsed more dependent than independent words. Also as 
predicted, Dependents were faster to say ‘me’ to dependent than independent words, Independents were 
faster to say ‘me’ to independent than dependent words, and Aschematics had similar processing times for 
the two sets of words. However, all groups appeared to be slower to reject dependent than independent 
words (although relevant significance tests were not reported). This finding contradicts self-schema theory, 
which predicts that schematics will be fast to make schema-consistent responses (i.e. ‘me’ responses to 
schema-consistent words and ‘not me’ responses to schema-inconsistent words) and slow to make schema-
inconsistent responses (i.e. ‘me’ responses to schema-inconsistent words and ‘not me’ responses to schema-
consistent words). 
 
Along similar lines, Markus, Crane, Bernstein, and Siladi (1982) identified four groups, on the basis of pretest 
measures of personal, self-perceived masculinity and femininity. Some key findings were that Feminine 
Schematics endorsed more feminine than masculine words as self-descriptive, were faster to respond ‘me’ to 
feminine than masculine words, and were more confident that feminine rather than masculine words applied 
to them. A similar pattern of results was obtained for Masculine Schematics, for masculine words. Conversely, 
the pattern of responding displayed by High Androgynous participants led to the inference that they were 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�


PSYCHOLOGY - PAPER I - IAS (MAINS), 2011 
 

REFERENCE MATERIAL SUPPORT 

 

  

©VISION IAS 
www.visionias.wordpress.com 
Contact: +91-9650617807, +91-9968029039 

©Numerons 
www.numerons.com 

Contact: +91-9560344245 

VISION IAS 
 
 
 
 
 
 

www.numerons.com 

equally schematic for masculinity and femininity, while Low Androgynous participants were deemed to be 
aschematic for gender (Markus et al., 1982). 
 
Besides these studies of independence–dependence and masculinity–femininity, the self-schema construct 
has been applied to numerous domains, including problem-solving, assertiveness, depression, body image, 
exercise, athleticism, sexuality, and the Type A/B trait (e.g. Andersen & Cyranowski, 1994; Bruch, Kaflowitz, & 
Berger, 1988; Cross & Markus, 1994; Kendzierski, 1990; Kuiper, MacDonald, & Derry, 1983; Markus, Hamill, & 
Sentis, 1987; Strube et al., 1986; Taylor & Boggiano, 1987). Combined, these studies provide much converging 
evidence in support of self schema theory. However, trait endorsements have not always been found to be 
schema-consistent, leading investigators to suggest initially that response times may be a more sensitive 
indicator of the underlying schema (see Markus, 1977, p. 69; Markus & Kunda, 1986, p. 861). This position 
was later revised however, in light of evidence that schematics sometimes respond more slowly than 
aschematics when making judgments about the self (e.g. Markus et al., 1987; see also Fiske & Taylor, 1991; 
Mueller, Thompson, & Dugan, 1986). 
 
Two limitations of this work (the first relatively minor, the second more substantial) warrant comment. First, 
it should be noted that the two-tiered classification system used at pretest by Markus (1977) has not been 
applied consistently across all studies. For instance, Markus et al. (1982) took extremity of self-descriptions 
into account, but dropped the importance criterion, when classifying participants into schematic and 
aschematic groups. Second, in order to be classifiable into preconceived categories (schematics vs 
aschematics), one must exhibit a high level of consistency in self-descriptions at pretest. Several research 
reports reveal difficulties in identifying consistent respondents, despite wide sampling. This was apparent in 
Markus’ (1977) original experiment, where only 47.5% of the original sample (N¼101) was utilized. 
Similarly, in a study of body-weight self schemas as much as 83.2% of the original sample (N¼250) was left 
unclassified (Markus et al., 1987). 
 
The notion of a core self, containing one’s most stable self-representations, is not an outdated view. 
Researchers continue to advocate that self-schemas are ‘monuments of stability. They remain stable across 
time . . . and across situations’ (Gaertner, Sedikides, & Graetz, 1999, p. 5). Thus the notion of a stable core self 
warrants further investigation. 
 
A Definition of Self-Schemas 
 
Markus (1977) extended the idea of cognitive schemas to the social domain. She argued that to process the 
vast array of self relevant stimuli routinely encountered, people construct knowledge structures about the 
self, referred to as self-schemas. Self-schemas, like other schemas, are stable organizations of knowledge that 
integrate and summarize an array of information and experience (Markus & Sentis, 1982). However, self-
schemas are unique in that they integrate and summarize a person’s thoughts, feelings, and experiences 
about the self in a specific behavioral domain. 
 
Self-schemas can be developed about any aspect of a person including physical characteristics, social roles, 
personality traits, and areas of particular interest and skill. They are established in domains that the person 
values (Markus, 1977). To date, studies have documented availability of self-schemas in a variety of 
behavioral domains including body weight (Markus, Hamill, & Smith, 1987), exercise (Kendzierski, 1988), sex 
roles (Markus, Crane, Bernstein, & Siladi, 1982), independence (Markus, 1977; Stein & Markus, 1990) and 
academic performance (Garcia & Pintrich, 1994; Stein, 1994). 
 
Self-schemas are considered the cognitive residual of a person in interaction with the social environment 
(Cantor & Kihlstrom, 1987; Markus, 1977). Categorizations and evaluations of one’s physical and behavioral 
characteristics made both by the self and others are the means by which schemas are established. In addition, 
internalized cultural values and norms serve as the foundation upon which a self-schema can be formed 
(Josephs, Markus, & Tafarodi, 1992). For example, the current emphasis in our culture on thinness has led to a 
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large number of normal weight women defining themselves as “overweight” (Rodin, Silberstein, & Striegel-
Moore, 1985). 
 
One important advantage of the schema model is that self schemas are considered active, working structures 
that shape perceptions, memories, emotional and behavioral responses (Greenwald & Pratkanis, 1984; 
Markus & Wurf, 1987). Studies have shown that people are more likely to direct their attention to 
information that is consistent with an established self-schema, and to process information more quickly, and 
have greater recall for schema-consistent versus schema-irrelevant information (Bargh, 1982; Kuiper & 
Rogers, 1979; Markus, 1977; Rogers, Kuiper, & Kirker, 1977). They are also more likely to predict future 
behaviors in the domain. Furthermore, because self schemas include procedural knowledge such as rules, 
strategies, and routines, they give organization and form to behavior in the domain (Cantor, 1990; Markus, 
Cross, & Wurf, 1990). 
 
In a study that examined the behavioral consequences of a “self as exerciser” schema, Kendzierski (1988) 
found that young adults with an exercise self-schema not only exercised more frequently than those with no 
self-schema in the domain but, also, reported more strategies used to help them exercise regularly. From this 
perspective, self-schemas cannot simply be considered outcome variables that are shaped by a life event. 
Rather self-schemas are the organizing framework that give meaning, form, and direction to the event 
(Cantor & Zirkel, 1990). 
 
Possible Selves 
 
Another advantage of the schema model is that it acknowledges the temporal nature of information about the 
self. People not only have available in memory conceptions of who they are in the present but also images of 
who they were in the past and visions of who they might be in the future. These future oriented 
representations, referred to as possible selves, are conceptions of the self one expects, fears, wishes, and 
ought to be in the future (Markus & Nurius, 1986; Ogilvie, 1987). Rather than thinking of the future in terms 
of broad generalized and non personalized goals (i.e., achieve intimacy) or threats (avoid illness), people form 
highly specific desired (i.e., me happily married and enthusiastically mothering three daughters) or feared 
(i.e., me the victim of breast cancer) possible selves. They are personalized, detailed, and enduring imaginal, 
semantic, enactive conceptions of the self “one is striving to become” or “hoping to avoid becoming” (Markus 
& Nurius, 1986). 
 
Possible selves have been shown to play a powerful role in motivating and regulating goal-directed behavior. 
Studies have shown that discrepancies between peoples’ current conceptions of themselves and their desired 
or hoped-for selves are reliably linked to specific affective states (Higgins, 1987). Although affective states 
associated with current-possible self discrepancies may at times interfere with goal-directed behavior, under 
certain conditions, these states lead to higher levels of activity (Higgins, Bond, Klein, & Strauman, 1986), and 
positive behavioral outcomes (Cantor, Norem, Niedenthal, Langston, & Brower, 1987). Highly detailed images 
of the self at various stages in pursuit of a desired goal shape and organize the enacted behaviors (Inglehart, 
Markus, & Brown, 1989). Ruvolo and Markus (1992) showed that in a college-student sample, persistence 
and effort expended on a tedious cognitive task were influenced by the possible selves activated in memory. 
People who imagined themselves as successful in the future out-performed those who imagined negative 
outcomes. 
 
Possible selves are considered the most effective guides for behavior when they are linked to an existing self-
schema (Markus, Cross, & Wurf, 1990). Because self-schemas include procedural knowledge, when the 
possible self is linked to that domain the individual has available a repertoire of skills, strategies, and routines 
that can be employed to achieve the desired future-oriented state. In cases in which the possible self is less f i 
i y rooted in the domains of current self-expertise, a person will have fewer skills available to organize 
behavior toward achievement of the goal. 
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Studies of developmental differences in possible selves revealed that older adults when compared to younger 
adults were more likely to report possible selves that were linked to their current self-schemas, had more 
detailed and specific conceptions of themselves in the future, and engaged in more activities to bring about 
hoped-for and avoid feared possible selves (Cross & Markus, 1991). Older adults were significantly more 
likely to report health-related possible selves than younger cohorts and, regardless of age, those with a 
hoped-for health-related possible self engaged in more health-protecting behaviors (Hooker, 1992; Hooker & 
Kaus, 1992). 
 
The Total Self-concept 
 
The schema model leads to a distinctly different definition of the self-concept than is commonly encountered 
in the nursing literature. Rather than defining self-concept as a single average view of the self (i.e., global self-
esteem), it is defined as a rich, multifaceted cognitive structure (Cantor & Kihlstrom, 1987; Greenwald & 
Pratkanis, 1984; Markus & Wurf, 1987). In this model, the self-concept refers to a person’s total collection of 
cognitions about the self including self-schemas, possible selves, and other less fully elaborated self-images. 
 
Markus and Kunda (1986) coined the term, “working self-concept” to convey the idea that only a portion of 
the self cognitions are active in working memory at any point in time. Although the self-schemas are probably 
chronically activated in work memory, other less fully elaborated self-conceptions may fluctuate in their 
accessibility in response to the current social context. This conceptualization of the working self-concept as a 
context-dependent configuration of self-conceptions has important implications for considering the role of 
the self-concept in behavioral regulation (Stein & Markus, in press). While a newly formulated feared possible 
self as a “pregnant teen” or “victim of AIDS” and the associated safe sex strategies may be salient in memory 
during a health education visit with a nurse, a totally different array of possible selves may be activated 
during an after-prom party with one’s boyfriend (Noms, 1988). 
 
Conceptualizing the self-concept as a collection of cognitive structures has led to the identification of several 
new sources of individual variation that should be taken into account when considering emotional and 
behavioral differences among people. Studies have shown that differences in the amount and organization of 
information within the self-concept also impact behavior. Linville (1 985) found that people vary according to 
the number of schemas included in the self-concept and the amount of interdependence among those self-
schemas. Some people have many independent self-schemas articulated in memory (i.e., high complexity of 
the self-concept) whereas others have relatively fewer and more interdependent schemas of the self tie., low 
complexity). Furthermore, Linville found that the level of complexity of the self-concept influences responses 
to stressors. People with high complexity of the self-concept experienced less change in mood and self-esteem 
in response to a stressor, were less prone to depression, perceived less stress, and experienced fewer 
physical symptoms after stressful life events than subjects with low complexity (Linville, 1985; 1987). 
 
Self-Esteem 
 
In nursing, the terms self-concept and self-esteem have been used interchangeably suggesting that the self-
concept is the person’s feelings of self-worth. As described above, the schema model offers a much richer view 
of self-concept. In this model, self-esteem is viewed as one of many components of the selfconcept. It is the 
generalized or global evaluation of the self that is derived from the array of cognitions included in the 
selfconcept. Both the current self-schemas and future-oriented possible selves play a role in determining the 
person’s level of self-satisfaction (Josephs, Markus, & Tafarodi, 1992). Those aspects of the self-concept that 
are centrally self-defining (i.e., self-schemas) are more important in determining the level of global self-
esteem than other less central self-conceptions (Pelham & Swann, 1989). Individuals who have positive 
conceptions of themselves in behavioral domains that they value are more likely to have high self-esteem 
than those who have positive self-conceptions in domains of little personal significance. In addition, the 
possible selves serve as the criteria against which the current conceptions of the self are evaluated and, 
therefore, may be considered part of the cognitive foundation that gives rise to feelings of self-worth (Markus 
& Nurius, 1986). 
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Recently, Showers (1992) showed that characteristics of the way information about the self is organized in 
memory also plays an important role is shaping self-esteem. In a normal college student sample, she found 
that people who compartmentalize information about the self in memory-that is, organize positive and 
negative conceptions of the self in separate, like-valenced categories-have higher self-esteem than those who 
include both positive and negative self-conceptions within the same category. However, among people who 
view negative aspects of themselves as highly important, she found that a mixed style of organization-
including both positive and negative self conceptions within the same category-was associated with higher 
self-esteem. Focusing on properties of the way information about the self is organized in memory offers new 
possibilities for the developing intervention strategies designed to increase self-esteem (Stein & Markus, 
1994). 
 

(e) Compare the model of fluid and crystallized intelligence with the two factor 
theory of Spearman. 

 
Reference Material Support: 
 

Cattell’s Theory of Intelligence 
 
Fluid and crystallized intelligence 
 
In psychology, fluid and crystallized intelligence (abbreviated Gf and Gc, respectively) are factors of general 
intelligence originally identified by Raymond Cattell. 
 
Fluid intelligence or fluid reasoning is the capacity to think logically and solve problems in novel situations, 
independent of acquired knowledge. It is the ability to analyze novel problems, identify patterns and 
relationships that underpin these problems and the extrapolation of these using logic. It is necessary for all 
logical problem solving, especially scientific, mathematical and technical problem solving. Fluid reasoning 
includes inductive reasoning and deductive reasoning. 
 
Crystallized intelligence is the ability to use skills, knowledge, and experience. It should not be equated with 
memory or knowledge, but it does rely on accessing information from long-term memory. 
 
The terms are somewhat misleading because one is not a "crystallized" form of the other. Rather, they are 
believed to be separate neural and mental systems. Crystallized intelligence is indicated by a person's depth 
and breadth of general knowledge, vocabulary, and the ability to reason using words and numbers. It is the 
product of educational and cultural experience in interaction with fluid intelligence. 
 
Fluid and crystallized intelligence are thus correlated with each other, and most IQ tests attempt to measure 
both varieties. For example, the Wechsler Adult Intelligence Scale (WAIS) measures fluid intelligence on the 
performance scale and crystallized intelligence on the verbal scale. The overall IQ score is based on a 
combination of these two scales. 
 
 Theoretical development 
 
Fluid and crystallized intelligence are discrete factors of general intelligence, or g. Although formally 
recognized by Cattell, the distinction was foreshadowed by Charles Spearman who originally developed the 
theory of g and made a similar observation regarding the difference between eductive and reproductive 
mental ability. 
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According to Cattell, "...it is apparent that one of these powers… has the 'fluid' quality of being directable to 
almost any problem. By contrast, the other is invested in particular areas of crystallized skills which can be 
upset individually without affecting the others." Thus, his claim was that each type, or factor, was 
independent of the other, though many authors have noted an apparent interdependence of the two. 
 
 Fluid versus crystallized 
 
Fluid intelligence includes such abilities as problem-solving, learning, and pattern recognition. Evidence is 
consistent with the view that Gf is more affected by brain injury. 
 
Fluid intelligence is predominant in individuals with Autism spectrum disorders, including Asperger 
syndrome. 
 
Crystallized intelligence is possibly more amenable to change as it relies on specific, acquired knowledge. For 
example, a child who has just learned to add numbers now owns a new piece of crystallized intelligence; but 
his or her general ability to learn and understand, Gf, has not been altered. An example of the flexibility of, or 
ability to revise, crystallized intelligence can be seen in beliefs about Santa Claus. A five year-old child may 
believe that Santa Claus lives at the North Pole. Later, when the child is eight years old, he learns there is no 
Santa Claus. His belief that Santa lives at the North Pole was then invalidated and new knowledge is gained: 
there is no Santa Claus. The prior knowledge was revised in order to accommodate the new learning. 
Vocabulary tests and the verbal subscale of the Wechsler Adult Intelligence Scale are considered good 
measures of Gc. 
 
Not surprisingly, people with a high capacity of Gf tend to acquire more Gc knowledge and at faster rates. This 
is sometimes called investment. Researchers have found that criminals have disproportionately low levels of 
crystallized intelligence. This may be a result of these people investing their ability into skills that are not 
measured on IQ tests. 
 
Some researchers have linked the theory of fluid and crystallized intelligence to Piaget's conception of 
operative intelligence and learning. Fluid ability and Piaget's operative intelligence both concern logical 
thinking and the education of relations. Crystallized ability and Piaget's treatment of everyday learning reflect 
the impress of experience. Like fluid ability's relation to crystallized intelligence, Piaget's operativity is 
considered to be prior to, and ultimately provides the foundation for, everyday learning. 
 
 Factor structure 
 
Fluid intelligence generally correlates with measures of abstract reasoning and puzzle solving. Crystallized 
intelligence correlates with abilities that depend on knowledge and experience, such as vocabulary, general 
information, and analogies. Paul Kline identified a number of factors that shared a correlation of at least r=.60 
with Gf and Gc. Factors with median loadings of greater than 0.6 on Gf included induction, visualization, 
quantitative reasoning, and ideational fluency. Factors with median loadings of greater than 0.6 on Gc 
included verbal ability, language development, reading comprehension, sequential reasoning, and general 
information. It may be suggested that tests of intelligence may not be able to truly reflect levels of fluid 
intelligence. Some authors have suggested that unless an individual was truly interested in the problem 
presented, the cognitive work required may not be performed because of a lack of interest. These authors 
contend that a low score on tests which are intended to measure fluid intelligence may reflect more a lack of 
interest in the tasks rather than inability to complete the tasks successfully. 
 

Spearman's Theory of Intelligence 
 
g factor (psychometrics) 
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The g factor, where g stands for general intelligence, is a statistic used in psychometrics in an attempt to 
quantify the mental ability underlying results of various tests of cognitive ability. The existence of such an 
underlying g factor was postulated in 1904 by Charles Spearman. 
 
Spearman, who was an early psychometrician, found that schoolchildren's grades across seemingly unrelated 
subjects were positively correlated, and proposed that these correlations reflected the influence of a 
dominant factor, which he termed g for "general" intelligence or ability. He developed a model in which all 
variations in intelligence test scores are explained by two factors: first, a factor specific to an individual 
mental task: the individual abilities that would make a person more skilled at a specific cognitive task; and 
second a general factor g that governs performance on all cognitive tasks. 
 
There is some debate about whether g represents a real thing or is just a sort of statistical average of test 
results. The accumulation of cognitive testing data and improvements in analytical techniques have preserved 
g's central role but have led to a modern conception of g. According to the American Psychological 
Association, a hierarchy of factors with g at its apex and group factors at successively lower levels is now the 
most widely accepted model of cognitive ability. Other models have also been proposed, and significant 
controversy attends g and its alternatives. 
 
 Mental testing and g 
 

 
 
An illustration of Spearman's two-factor intelligence theory. Each small oval is a hypothetical mental test. The 
blue areas show the variance attributed to s, and the purple areas the variance attributed to g. 
 
There are many different kinds of IQ tests using a wide variety of methods. Some tests are visual, some are 
verbal, some tests only use of abstract-reasoning problems, and some tests concentrate on arithmetic, spatial 
imagery, reading, vocabulary, memory or general knowledge. The psychologist Charles Spearman in 1904 
made the first formal factor analysis of correlations between the tests. He found that a single common factor 
explained for the positive correlations among test. This is an argument still accepted in principle by many 
psychometricians. Spearman named it g for "general intelligence factor". In any collections of IQ tests, by 
definition the test that best measures g is the one that has the highest correlations with all the others. Most of 
these g-loaded tests typically involve some form of abstract reasoning. Therefore Spearman and others have 
regarded g as the perhaps genetically determined real essence of intelligence. This is still a common but not 
proven view. Other factor analyses of the data are with different results are possible. Some psychometricians 
regard g as a statistical artifact. The accepted best measure of g is Raven's Progressive Matrices which is a test 
of visual reasoning. 
 
The relationship of g to intelligence tests may be more readily understood with an analogy. Irregular objects, 
such as the human body, are said to vary in "size". Yet no single measurement of a human body is obviously 
preferred to measure its "size". Instead, many and various measurements, such as those taken by a tailor, may 
be made. All of these measurements will be positively correlated with each other, and if one were to "add up" 
or combine all of the measurements, the aggregate would arguably give a better description of an individual's 
size than any single measurement. The method of factor analysis allows this. 
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The process is intuitively similar to taking the average of a sample of measurements of a single variable, but 
instead "size" is a summary measure of a sample of variables. g is similar, in that it is abstracted from various 
measures (of cognitive ability). Of course, variation in "size" does not fully account for all variation in the 
measurements of a human body. Factor analysis techniques are not limited to producing single factors, and an 
analysis of human bodies might produce (for example) two major factors, such as height and girth. However, 
the scores of tests of cognitive ability do in fact produce a primary factor, g. 
  
The correlation between a test and g is referred to as the test's g-loading. In other words, the g-loading of a 
test is a measure of how much of the test result variance can be attributed to variation in g. Creators of IQ 
tests, whose goals are generally to create highly reliable and valid tests, have thus made their tests as g-
loaded as possible. Historically, this has meant dampening the influence of group factors (factors influencing 
certain groups of tests) by testing as wide a range of mental tasks as possible. However, tests such as Raven's 
Progressive Matrices are considered to be the most g - loaded in existence, even though Raven's is quite 
homogeneous in the types of tasks comprising it. However, there are substantial gender differences on the 
Raven's which are not found when g is computed from a broad collection of tests. 
 

(f) What are the functions of emotions? 
 
Reference Material Support: Files Attached - Click on the links below 
 
1. Varieties and Functions of Human Emotion 
2. The Intrapersonal Functions of Emotion 
3. Motivational Functions of Emotions 
 

6. (a) What are the criteria to identify creativity? How can a teacher promote creativity 
in the classroom setting?         30 

 
Reference Material Support: 
 
Recognizing Creativity 
 
"Creativity in young children is as common as runny noses, and, yet, it is quite rare in adults." Renzulli's 
(Clark, 1989,30) statement alerts us to the importance of recognizing creativity early in a child's life, even 
before formal education begins. It has previously been demonstrated that careful observation of children in 
order to identify creativity is more accurate than using tests alone. Tests are often too narrow and 
observation offers a far broader range of abilities and motivations (Amabile,1989); however, tests can 
certainly be used as supplementary information. Further studies focusing on the role of observation as a 
method of recognizing creative behaviors confirms the validity of this method. One study of observation led 
to a compilation of the most commonly recurring positive and negative traits of creativity, which vary in 
degree among creative people (Davis & Colangelo, 1992,274-75). 
 
POSITIVE TRAITS 
 

1. aware of creativeness 
2. independent 
3. risk taking 
4. energetic 
5. having a sense of humour 
6. curious 
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7. attracted to complexity & dialectical thinking 
8. open-minded 
9. artistic 
10. needing privacy/alone time 
11. perceptive 
12. original/imaginative 

 
Research confirms that the negative traits often keep teachers from nominating creative students for gifted 
programs (Davis & Colangelo, 1992). 
 
NEGATIVE TRAITS 
 

1. indifferent to conventions and courtesies 
2. apt to challenge rules and authority 
3. rebellious, uncooperative, 
4. capricious, careless, disorderly 
5. absent-minded, forgetful 
6. argumentative, cynical, sarcastic 
7. sloppy with details and unimportant matters 
8. egocentric - intolerant - tactless 
9. temperamental; emotional; overactive physically and mentally 

 
Furthermore: studies point out that people who do not understand the traits mistakenly identify strange, 
eccentric, or unbalanced behavior as creative. Even though extremely creative people tend to be 
unconforming, they also tend to be mentally and emotionally strong (Amabile 1989). 
 
Specific personality characteristics have been shown to exist in creative people, characteristics that are easily 
observed. These traits include: 
 

• self-discipline about work;  
• perseverance, even when frustrated; 
• independence; 
• tolerance for unclear situations; 
• nonconformity to society's stereotypes; 
• ability to wait for rewards; 
• self-motivation to do excellent work; and 
• a willingness to take risks. (Amabile, 1986, 49) 

 
In addition to observable behaviors and personality characteristics, it has also been suggested that 
biographical information be utilized when identifying an individual's creativity (Colangelo & Davis 1997,272). 
For example, does the elementary child; 
 

• make or build things? 
• have wide interests? 
• have unusual hobbies? 
• have unusual talent in art, poetry, creative writing, handicrafts, music, dance; computer 

programming; or a science area? 
• know more about Picasso, Napoleon, Maya Angelou, or Russian cosmonauts; trains; etc. than do the 

teachers? 
• have/had an imaginary playmate? 
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• have a background in theatre? Indeed, it has been emphasized that children or adolescents who have 
had an imaginary playmate or a background in theatre most certainly are creative (Colangelo & Davis 
1997). 

 
Beyond Characteristics 
 
Possessing creative characteristics alone is not enough. The creative process consists of three components; all 
of which are necessary to produce a product. One must have knowledge, the predisposition to create, and 
motivation (Amabile, 1989). Irving (Amabile, 1989, p. 57) supports Amabile's model, stating that rhe theory 
of having a natural inclination or skill and never having to really work does not hold up in terms of success. 
 
The so-called natural writer is just not going to get it done. At a certain level, the only thing that gets it done is 
doing the same thing, seven Or eight hours a day, for two or three years, and getting better at it all the time. 
 
Renzulli (1986) also recognizes that motivation, which he refers to as task commitment, is vital. His three-
ring conception of giftedness includes above average ability, task commitment, and creativity. He states that 
research tells us that it is from the top fifteen to twenty percent of the school population identified as having 
these three attributes that "we can expect to identify those persons who will ultimately engage in high levels 
of creative productivity" (Renzulli, 1986,228). 
 
How Parents And Teachers Can Enhance Creativity In Children 
 

• Provide a private place for creative work to be done. 
• Provide materials (e.g. musical instruments, sketch books). 
• Encourage and display the child's creative work and avoid overly evaluating it. 
• Do your own creative work and let the child see you. 
• Pay attention to what your family mythology is teaching. 
• Value the creative work of others. 
• Avoid emphasizing sex-role stereotypes. 
• Provide private lessons and special cases. 
• If hardship comes into your life, use the hardship positively, to encourage the child to express 

him/herself through metaphor. 
• Emphasize that talent is only a small part of creative production and that discipline and practice are 

important. 
• Allow the child to be odd; avoid emphasizing socialization at the expense of creative expression. 
• Interact with the child with kind humour. Get creativity training. 

 
Reference Files Attached: - Click on the links below 
 
1. Advancing Inventive Creativity 
2. Creativity And Genius 
3. Creativity Enhancement 
4. Creativity, Harvard 
5. Cultivating a Creative Mind! 
6. Fostering Creativity in the Early Childhood Classroom 
7. Fostering Creativity Through A Nonlinear Approach 
8. Identifying Gifted and creative School Children 
9. Supportive Classroom Environments For Creativity 
10. Teacher Behaviors that Foster Creativity 
11. Teaching for Creativity 
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(b) Describe and evaluate the model of intelligence proposed by J. P. Das.  30 
 
Reference Material Support: Files attached - Click on the link below 
 
1. A Better Look at Intelligence - J. P. Das 
 

7. (a) How does language differ from other forms of communication? Referring to 
relevant studies, document children's progress from non-verbal communication to 
the use of language.          30 

 
Reference Material Support: 
 
Language, as defined in The American Heritage Dictionary of the English Language, Fourth Edition (2000) is, 
“A system of signs, symbols, gestures, or rules used in communicating.”  Communication on the other hand, is 
defined as, “The exchange of thoughts, messages, or information, as by speech, signals, writing, or behavior.”  
It seems to me that language is different from communication in the sense that one is a system and the other 
makes use of that system.  Without one, the other cannot exist.  The structure of language and the fact that we 
can analyze language at several levels (phonology, morphology, syntax, semantics, pragmatics) play a role in 
how we communicate. As long as one sticks to the simple definition of language, any creature that 
communicates with another creature uses language in order to do so.  Human language is just complex in 
relation to other animals.  Perhaps language is just another tool humans made use of in order to survive, in 
which case, it isn’t farfetched to say that it is an instinct. 
 
The difference between language and communication 
 
Communication: Communication is about sharing ideas, facts, thoughts, and other important information. 
Language can be used to share this information either by speaking or signing. 
Language: Languages are used to help people communicate. Languages are made up of words and rules 
(grammar) that tell how these words are used. Words can be spoken, signed or written and thus languages 
can be spoken, signed or written. Spoken languages are made up of spoken words and grammar that are 
unique to each spoken language. Examples of spoken languages include English, Spanish and French. 
 
As a species, humans would not have been as successful if it weren’t for language and the way we use it to 
communicate.  Human language walks across boundaries of time and space; we are able to talk about things 
that aren’t immediately present.  And this ability can be beneficial in many different ways.  For one, it can 
serve as a survival technique.  Pinker quotes biologist George Williams as an example, “Many of the accidental 
deaths of small children would probably have been avoided if the victims had understood and remembered 
verbal instructions and had been capable of effectively substituting verbal symbols for real experience” (As 
cited in Pinker, 1992, p. 295).  This is another area in which human communication differs from animal 
communication: humans can warn each other of possible dangers in the future.  Animals can to some extent, 
but they are more concerned with the here and now, they rely on mostly past experience to be there teacher.  
Also, our language helps us share knowledge with other people, through writing.  One can know another 
person's thoughts even if they lived hundreds of years before me and a person can share his thoughts with 
millions of people without having to be in the same time and place.  That to me, is truly the most remarkable 
thing about human language! 
 
There are, however, limits on what human language can accomplish.  It's difficult to describe a spiritual or 
mystical experience with language because there are never the right words to convey such feelings.  That’s 
why we use so many metaphors, which still don’t do justice to some feelings. 
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LANGUAGE DEVELOPMENT 
 
Language development is a process starting early in human life, when a person begins to acquire language by 
learning it as it is spoken and by mimicry. Children's language development moves from simple to complex. 
Infants start without language. Yet by four months of age, babies can read lips and discriminate speech 
sounds. The language that infants speak is called babbling. 
 
Usually, language starts off as recall of simple words without associated meaning, but as children grow, words 
acquire meaning, with connections between words being formed. As a person gets older, new meanings and 
new associations are created and vocabulary increases as more words are learned. 
 
Infants use their bodies, vocal cries and other preverbal vocalizations to communicate their wants, needs and 
dispositions. Even though most children begin to vocalize and eventually verbalize at various ages and at 
different rates, they learn their first language without conscious instruction from parents or caretakers. In 
fact research has shown that the earliest learning begins in uterus when the fetus can recognize the sounds 
and speech patterns of its mother's voice. 
 
 Theoretical frameworks of language development 
 
There are four major theories of language development. 
 
The behaviorist theory, proposed by B. F. Skinner suggests that language is learned through operant 
conditioning (reinforcement and imitation). This perspective sides with the nurture side of the nature-
nurture debate. This perspective has not been widely accepted in either psychology or linguistics for some 
time, but by many accounts, is experiencing a resurgence. Some empiricist theory accounts today use 
behaviorist models. 
 
The nativist theory, proposed by Noam Chomsky, argues that language is a unique human accomplishment. 
Chomsky says that all children have what is called an LAD, an innate language acquisition device that allows 
children to produce consistent sentences once vocabulary is learned. His claim is based upon the view that 
what children hear - their linguistic input - is insufficient to explain how they come to learn language. While 
this view has dominated linguistic theory for over fifty years, it has recently fallen into disrepute. 
 
The empiricist theory suggests, contra Chomsky, that there is enough information in the linguistic input that 
children receive, and therefore there is no need to assume an innate language acquisition device (see above). 
This approach is characterized by the construction of computational models that learn aspects of language 
and/or that simulate the type of linguistic output produced by children. The most influential models within 
this approach are statistical learning theories such as connectionist models and chunking theories. 
 
The last theory, the interactionist perspective, consists of two components. This perspective is a 
combination of both the nativist and behaviorist theories. The first part, the information-processing theories, 
tests through the connectionist model, using statistics. From these theories, we see that the brain is excellent 
at detecting patterns. The second part of the interactionist perspective, is the social-interactionist theories. 
These theories suggest that there is a native desire to understand others as well as being understood by 
others. 
 
 Biological preconditions 
 
Linguists do not agree on the biological factors contributing to language development, however most do 
agree that the ability to acquire such a complicated system is unique to the human species. Furthermore, 
many believe that our ability to learn spoken language may have been developed through the evolutionary 
process and that the foundation for language may be passed down genetically. The ability to speak and 
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understand human language requires a specific vocal apparatus as well as a nervous system with certain 
capabilities. 
 
One hotly debated issue is whether the biological contribution includes capacities specific to language 
acquisition, often referred to as universal grammar. For fifty years, linguist Noam Chomsky has argued for the 
hypothesis that children have innate, language-specific abilities that facilitate and constrain language 
learning. In particular, he has proposed that humans are biologically prewired to learn language at a certain 
time and in a certain way, arguing that children are born with a Language Acquisition Device (LAD).  
 
Other researchers, who believe that words and grammars are learned (rather than innate), have 
hypothesized that language learning results from general cognitive abilities and the interaction between 
learners and their surrounding communities. It has also recently been suggested that the relatively slow 
development of the prefrontal cortex in humans may be one reason that humans are able to learn language, 
whereas other species are not. 
 
 Environmental Influences 
 
A purely behaviorist view of language development is no longer considered a viable explanation of how 
children acquire language, yet a great deal of research describes ways in which a children's environmental 
experiences influence their language skills. Michael Tomasello stresses that young children are intensely 
interested in their social world and that early in their development they can understand the intentions of 
other people." 
 
One component of the young child's linguistic environment is (child-directed speech) also known as baby talk 
or motherese, which is language spoken in a higher pitch than normal with simple words and sentences. 
Although the importance of its role in developing language has been debated, many linguists think that it may 
aid in capturing the infant's attention and maintaining communication. Adults use strategies other than child-
directed speech like recasting, expanding, and labeling:" Recasting is rephrasing something the child has said, 
perhaps turning it into a question or restating the child's immature utterance in the form of a fully 
grammatical sentence. Expanding is restating, in a linguistically sophisticated form, what a child has said. 
Labeling is identifying the names of objects. 
 
 Social preconditions 
 
It is crucial that children are allowed to socially interact with other people who can vocalize and respond to 
questions. For language acquisition to develop successfully, children must be in an environment that allows 
them to communicate socially in that language. 
 
There are a few different theories as to why and how children develop language. The most popular -- and yet 
heavily debated-- explanation is that language is acquired through imitation. The two most accepted theories 
in language development are psychological and functional. Psychological explanations focus on the mental 
processes involved in childhood language learning. Functional explanations look at the social processes 
involved in learning the first language. 
 
There are four main components of language: 
 

 Phonology involves the rules about the structure and sequence of speech sounds. 
 Semantics consists of vocabulary and how concepts are expressed through words. 
 Grammar involves two parts. The first, syntax, is the rules in which words are arranged into 

sentences. The second, morphology, is the use of grammatical markers (indicating tense, active or 
passive voice etc.). 

 Pragmatics involves the rules for appropriate and effective communication.  
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Pragmatics involves three skills: 
 

 using language for greeting, demanding etc. 
 changing language for talking differently depending on who it is you are talking to 
 following rules such as turn taking, staying on topic 

 
Each component has its own appropriate developmental periods. 
 
 Phonological development 
 
From shortly after birth to around one year, the baby starts to make speech sounds. At around two months, 
the baby will engage in cooing, which mostly consists of vowel sounds. At around four months, cooing turns 
into babbling which is the repetitive consonant-vowel combinations. Babies understand more than they are 
able to say. 
 
From 1–2 years, babies can recognize the correct pronunciation of familiar words. Babies will also use 
phonological strategies to simplify word pronunciation. Some strategies include repeating the first 
consonant-vowel in a multisyllable word ('TV'--> 'didi') or deleting unstressed syllables in a multisyllable 
word ('banana'-->'nana'). By 3–5 years, phonological awareness continues to improve as well as 
pronunciation. 
 
By 6–10 years, children can master syllable stress patterns which helps distinguish slight differences between 
similar words. 
 
 Semantic development 
 
From birth to one year, comprehension (the language we understand) develops before production (the 
language we use). There is about a 5 month lag in between the two. Babies have an innate preference to listen 
to their mother's voice. Babies can recognize familiar words and use preverbal gestures. 
 
From 1–2 years, vocabulary grows to several hundred words. There is a vocabulary spurt between 18–24 
months, which includes fast mapping. Fast mapping is the babies' ability to learn a lot of new things quickly. 
The majority of the babies' new vocabulary consists of object words (nouns) and action words (verbs). By 3–
5 years, children usually have difficulty using words correctly. Children experience many problems such as 
underextensions, taking a general word and applying it specifically (for example, 'blankie')and 
overextensions, taking a specific word and applying it too generally (example, 'car' for 'van'). However, 
children coin words to fill in for words not yet learned (for example, someone is a cooker rather than a chef 
because a child will not know what a chef is). Children can also understand metaphors. 
 
From 6–10 years, children can understand meanings of words based on their definitions. They also are able to 
appreciate the multiple meanings of words and use words precisely through metaphors and puns. Fast 
mapping continues. 
 
 Grammatical development 
 
From 1–2 years, children start using telegraphic speech, which are two word combinations, for example 'wet 
diaper'. Brown (1973) observed that 75% of children's two-word utterances could be summarised in the 
existence of 11 semantic relations: 
 
Eleven important early semantic relations and examples based on Brown 1973: 
 

• Attributive: 'big house' 
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• Agent-Action: 'Daddy hit' 
• Action-Object: 'hit ball' 
• Agent-Object: 'Daddy ball' 
• Nominative: 'that ball' 
• Demonstrative: 'there ball' 
• Recurrence: 'more ball' 
• non-existence: 'all-gone ball' 
• Possessive: 'Daddy chair' 
• Entity + Locative: 'book table' 
• Action + Locative: 'go store' 

 
At around 3 years, children engage in simple sentences, which are 3 word sentences. Simple sentences follow 
adult rules and get refined gradually. Grammatical morphemes get added as these simple sentences start to 
emerge. By 3–5 years, children continue to add grammatical morphemes and gradually produce complex 
grammatical structures. By 6–10 years, children refine the complex grammatical structures such as passive 
voice. 
 
 Pragmatics development 
 
From birth to one year, babies can engage in joint attention (sharing the attention of something with someone 
else). Babies also can engage in turn taking activities. By 1–2 years, they can engage in conversational turn 
taking and topic maintenance. At ages 3–5, children can master illocutionary intent, knowing what you meant 
to say even though you might not have said it and turnabout, which is turning the conversation over to 
another person. 
 
By age 6-10, shading occurs, which is changing the conversation topic gradually. Children are able to 
communicate effectively in demanding settings, such as on the telephone. 
 

(b) Compare the Indian and Western constructions of 'Self' with reference to cross-
cultural studies and bring out their implications for well-being.   30 

 
Reference Material Support: Files Attached - Click on the links below 
 
1. Indian and Western Construction of Self 
 

8. (a) Elaborate upon the salient developments in consciousness studies and indicate 
the effect of 'meditation' on psychological functions.     30 

 
Reference Material Support: Files Attached - Click on the links below 
 
1. Consciousness - Mapping The Theoretical Landscape 
2. Consciousness and Neuroscience 
3. Meditation and Mental Well Being 
4. Meditation and Psychotherapy 
5. The Physical and Psychological Effects of Meditation 
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(b) Describe different psychological measures of values and outline a programme 
for fostering values among school going children.     30 

 
Reference Material Support: Files Attached - Click on the links below 
 
1. On the Content and Structure of Values 
2. Reconsidering the Structure of Values and their Measurements 

 

http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://www.visionias.wordpress.com/�
http://www.numerons.com/�
http://numerons.in/files/documents/I-8-b.-On-the-Content-and-Structure-of-Values.pdf�
http://numerons.in/files/documents/I-8-b.-Reconsidering-the-Structure-of-Values-and-their-Measurements.pdf�

	Existence of a separate store
	Dual-store Memory Model
	Interaction of genes and environment
	Gene-environment correlation

	Definition
	Evidence
	Quantitative genetic studies
	Molecular genetic studies
	Significance
	Modifiers
	Familiarity
	Specificity of processing
	Self-reference effect
	Implicit memory and levels-of-processing
	Sensory modes
	Vision
	Hearing
	Smell
	Neural evidence
	Mental disorders
	Age-related memory degradation
	Panic disorders
	Alzheimer’s disease
	Summary
	Sensory memory
	Short-term memory
	Long-term memory
	Ill defined
	Linearity
	Later developments
	Search of Associative Memory
	Short-term Store
	Long-term Store
	Recency Effects
	Problems for the SAM Model
	Theories
	Baddeley and Hitch
	Cowan
	Ericsson and Kintsch
	Capacity
	Measures and correlates
	Experimental studies of working memory capacity
	Different approaches
	Time-based resource sharing model
	Limitations
	Development
	Childhood
	Training
	Working memory in the brain
	Genetics
	Physiology and Psychopharmacology
	Localization
	Effects of stress
	Neural maintenance
	Learning
	Research
	INTRINSIC MOTIVATION
	EXTRINSIC MOTIVATION

	Basic needs and intrinsic motivation
	Autonomy
	Competence
	Relatedness
	Individual differences
	Causality orientations
	Life goals
	Fluid and crystallized intelligence
	Theoretical development
	Fluid versus crystallized
	Factor structure

	Spearman's Theory of Intelligence
	Mental testing and g

	Theoretical frameworks of language development
	Biological preconditions
	Environmental Influences
	Social preconditions
	Phonological development
	Semantic development
	Grammatical development
	Pragmatics development

