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7 General Psychology

Merim Bilalić1

General Psychology studies how people think, feel, and behave. The
fields that general psychology investigates are human cognition, emo-
tion and motivation. Cognition is the term used to describe mental
processes such as perception, attention, consciousness, learning, mem-
ory, thinking, and language. In this chapter we will focus on cognition
and illustrate research from general psychology by discussing how
people make decisions, solve problems and develop expertise.

7.1 Decision Making

In everyday life we are forced to make decisions, some of them of great
importance for our future, without knowing all the information. This
uncertainty forms the main characteristics of decision making.

This summer you are at an important cross road in your life. You have
to choose whether to study, what to study, and where to study. These
are all important decisions that depended on many factors including
your wishes and your estimated potential. Assuming that you have
already decided to study psychology in Klagenfurt, do you remember

1 This is the original version of chapter 7, “Allgemeine Psychologie” in: Alexandrow-
icz, R. W., Gablonski, T.-C. & Glück, J. (2014). Psychologie kompakt. Grundlagen und
Forschungsperspektiven. Wien: facultas.
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how you arrived at the decision to study, how you selected psychology
or a related field, and how you chose the university?

7.1.1 Maximizing or Satisficing?

One school of thought argues that people take all the available pieces
of information and weight their importance using numbers. More
specifically, they attribute a value to each outcome that reflects desir-
ability, and estimate the probability that this outcome will occur. By
multiplying the value of outcomes by their probabilities, one gets the
utility of an option. The best solution is the option with the largest
utility. If this sounds like economics and mathematics to you, it is not
by chance – this is the way people are thought to make decisions in
classical economics. All factors would be taken into careful consid-
eration in order to obtain the optimal choice – in our case, in which
university to enroll. According to this approach, people are maximizers:
they always select the optimum option.

Now, we all know this is not exactly the way you came to your choice
of what and where to study, nor is it the way to make less important
decisions. This is what Herbert Simon observed when he went back to
his home town Milwaukee to examine how people make decisions in a
naturalistic context. Simon observed the managers in the recreation
department of the city administration when they were allocating bud-
gets. He found that they did not consider all options, did not weight
the available information, and did not try to explore the whole prob-
lem searching for the optimal solution. They would take an option,
figure out whether it is worth going for it, and decide for the option if
it led to good enough results. Thus, people were satisficers rather than
maximizers. One obvious reason for this strategy was the limitation
of the cognitive system. People are simply incapable of holding and
processing much information in their mind, and often they cannot
even access this information due to the time that this would cost. They
certainly are not irrational, but they display a bounded rationality due
to their cognitive limitations.

Simon, who obtained the Nobel Prize in economics in 1978 for this
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and relating findings, found that people would use various strate-
gies, shortcuts, rules of thumbs, when exploring potential solutions.
These strategies were termed heuristics and will be notably featured
throughout this section. Daniel Kahneman and Amos Tversky contin-
ued Simon’s research on heuristics and showed when they can lead us
astray. This research into human decision making earned Kahneman
the Nobel Prize in economics in 2002.

7.1.2 The availability heuristic

You have heard it many times – flying is safer, much safer, than trav-
elling by car (you are about 10,000 times more likely to die in a car
accident than in plane accident). And yet, millions of people, maybe
including you, have much more fear from travelling by airplane than
by car. Why do people, when faced with a decision to take a plane or a
car, prefer a more dangerous way of transport?

One of the reasons is our previous experience. It is not only our per-
sonal experience of travelling with cars and planes, although this is
clearly important, but also the experiences of others we have heard of
and read about. An accident in a car usually ends up in a small number
of casualties and rarely features in the news. An airplane crash, on the
other hand, makes headlines. This is not only because, unfortunately,
many people lose their lives but also because it is a rare event. When
trying to decide on what is safer, people base their decision on their
experience. Unsurprisingly, when they try to remember bad things
that happened with cars and planes, the plane accidents will be more
available from their memory – due the powerful encoding caused by
the gruesome coverage in newspapers and its emotional impact. A re-
cent sad example of the dangers and power of the availability heuristic
is offered by the aftermath of the 9/11 tragic events. Scared by these
events that featured airplanes, many people who usually took planes
decided to travel by car. The roads, not nearly as safe as the air in
normal times, became even more crowded and caused unnecessary
deaths – in the 3 months following 9/11, about 350 more people in
America lost their life in car accidents than usual.
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As mentioned above, Kahneman and Tversky described in detail the
dangers of the human tendency to use previous experience to make
decisions. One of their famous examples is the following:

If a word of three letters or more is sampled at random from
an English text, is it more likely that the word starts with “r”
or has “r” as its third letter?

Please try to answer this question before reading on.

Probably you will try to recall the words that start with an “r” and
others who have an “r” in the third position. It turns out that it is
fairly easy to generate words when an “r” is in the first position but it
is hard to come up with the second type of words. In fact, there are
more words with an “r” in the third position than words with an “r”
at the beginning. If you do not believe us, just go back and count the
number of the two types of words in this paragraph.

7.1.3 Representativeness heuristic

All gamblers experienced it – their favourite number or combination of
numbers has not come up for a while. If you play the lottery and your
favourite combination of numbers has not come up for years, chances
are that you have experienced it too. It is a belief that your favourite
combination or a number must come next. After all, it has been a while
since it appeared last time and if there is nothing fraudulent going on,
your feeling tells you that it should come soon. But somehow it rarely
comes.

Take the example of coin tossing. Your friend tosses a perfectly bal-
anced coin five times and each time it is a head. Surely the next one
should be tail? You put your money on it but, surprisingly, it is head
again! You are furious with your friend, accusing him of cheating. You
should not be certain, however.
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Gambler’s Fallacy

The problem is that the coin has no memory – the sixth tossing is the
same as any other. The chances are 50% that it will be a head, the same
as for tail. Hence, it is perfectly possible to get six heads in a row. If
your friend, however, obtains 600 heads out of 600 tosses, then you
should immediately cancel your friendship! The problem is that we
take a short sequence of 6 tosses as representative for a much longer
sequence such as of 500 or 1000 tosses. According to the law of large
numbers, we should expect around 50% of heads only in large number
of tries, such as in 600 tosses. Only large samples are sufficient for
predicting an outcome. However it is absolutely conceivable that there
will be 6 heads in 6 tosses.

This tendency to take decisions on small samples is called the gam-
bler’s fallacy. The gambler’s fallacy is an example of a wider heuristic
called the representativeness heuristic. Decisions are inevitably based
on personal experience and available examples. The problem is that we
often consider just a few instances to build an opinion about something
or to arrive at a decision. Sometimes it even takes a single instance
– a vivid example of a relative who lived a long and healthy life de-
spite being a heavy smoker will often suffice to persuade a person
that smoking cannot be that deadly. In order to obtain a fair idea
about somebody or something, we need to base our decision on a large
number of instances and not just a few or a single one.

Base Rate Fallacy

People also have a tendency to disregard base rate information – that
is, the frequency with which certain events or attributes occur in the
underlying population – when estimating the likelihood that some-
body belongs to a specific group. For example, if you hear that your
new neighbour in London is a professor who likes poetry, is rather
shy, and is small in stature, would you think that he is a professor of
Chinese studies or psychology? As it turns out, most people would
think that the description fits better a professor of Chinese studies.
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The problem is that there are so many more professors of psychology
than Chinese studies in England that it is highly likely that there are
more professors of psychology who are shy, small in stature, and likes
poetry than all Chinese studies professors taken together. People of-
ten look at what is presented to them and forget about background
information concerning the population.

7.1.4 (Ir)Rationallity?!

The research programme on heuristics and biases in human thinking
and decision making, which Tversky and Kahneman started almost 40
years ago, paints a rather bleak picture of human rationality. But this
does not really dovetail with our experience: although we probably do
not always make optimal decisions, at the same time we do not feel
that our decisions are particularly bad. Certainly, we would not think
of ourselves as irrational!

German scientist Gerd Gigerenzer strongly opposed the idea that
humans are as prone to errors as suggested by Kahneman and Tver-
sky. For example, take the errors caused by the availability heuristic.
Gigerenzer and his colleagues claim that there is nothing wrong, and
mostly there is much good, in using our previous experiences and
recognition shortcuts to come to decision. Sometimes simple rules
can produce equal, if not better, decisions than complex sophisticated
rules that take numerous factors into account. For example, a sim-
ple heuristic based on recognition can be highly efficient. If you are
asked to estimate the size of a city, say the German cities Herne and
Cologne, you may fall back on the things you know about them. You
happen to have heard of Cologne – it has a famous cathedral and a
football club – while Herne does not ring a bell. You consequently
decide that Cologne has the larger population. American students
used the recognition heuristics in over 90% of the time even when
they were provided with information on the presence or absence of
the premiership football club in the city (a sure sign that the city is
large). The recognition heuristic is extremely simple, intuitive, and
rather efficient.
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It is beyond doubt that humans are not that bad at making decisions,
as our species is well adapted to its environment. Considering our
limited cognitive resources, we are probably doing pretty well in an
environment as complex as our world. Rather than aiming for perfect
solutions, we have developed useful cognitive shortcuts that spare
us the need for lengthy calculations that would probably be beyond
our capabilities anyway. Everything has a price and the price of our
‘bounded rationality’ and adaptability is mercilessly uncovered by
the seemingly trivial problems invented by the researchers on the
cognitive biases.

7.2 Problem Solving

We face all kinds of problems in everyday life. Some of them are so
easy that one would never consider them real problems. Let us say that
you are hungry, something you experience every now and then during
every single day. It is likely that you will simply open the fridge and
find something to eat, or, if you are outside, simply stop at a place
that sells food. Not exactly what we would understand under problem
solving – even animals are required to perform more demanding feats
to be called problem solvers.

Imagine, however, that you are hungry on a deserted island where
there is nobody and nothing in sight. The difference between the two
problems is that in the former case you can fall on your previous
experience. You are likely to solve the problem by recalling the previ-
ous instances from your memory. In the deserted island scenario, you
will need to be imaginative to find food as you hopefully have never
experienced any similar situation. Coming up with solutions in new
situations is the kind of problem solving we will have in mind when
we talk about problem solving.
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7.2.1 Associations versus insight

In a circus it is not unusual to find cats playing the piano, pigeons
following instructions printed on the cards or pigs putting a coin in
a money-box (which is, needless to say, in a pig’s shape). While these
feats are remarkable at first sight, there is nothing particularly amaz-
ing about them. The animals are painstakingly trained to execute a
pattern or a sequence of actions leading to the desired goal. Their
learning is not based on an insightful reflection but rather on a trial
and error approach. In a classical study carried out by the American
behaviourist Edward Thorndike, hungry cats had to pull a lever to get
out of the cage and get to the food. They tried and tried unsuccessfully
to reach the food while moving around the cage. Eventually, by chance,
they would press the lever, which would open the door and lead them
to food. One would think that this success would be enough to learn to
obtain the food next time. However, the cats still spent a considerable
time fooling around until they pressed the lever again. In the next
trials they spent less and less time until they could finally find the
solution immediately. Although the cats could solve the lever problem
without trials and errors, they needed dozens of trials to form a metic-
ulous association between behaviour sequence and its consequences.
While the end product of a cat deliberately pulling a lever to get to
food may look impressive, the whole process of forming associations
is unspectacular. For an intelligent behaviour we would expect the
cat to pull a lever immediately after the first successful trial. German
scientist, Wolfgang Köhler, provided evidence that animal behaviour
can also be insightful. Working in exile on the Canary Islands during
the First World War, Köhler conducted a number of ingenious experi-
ments with chimpanzees showing that they are capable of insightful
problem solving.

Chimpanzees would be placed in a cage with two sticks and food,
usually bananas, placed outside. Food could not be reached with either
of the two sticks but the sticks could be extended by combining them
into a single stick. At first, a particularly clever chimpanzee called
Sultan was, as most of his peers, frustrated by not being able to reach
the food with the sticks. He would then withdraw in a corner of the

8



7 General Psychology

cage and sit there still. At some point he would suddenly jump, rush
to the sticks and put one on the other, reaching the food! Sultan was
also able to solve other similarly difficult problems such as putting
two containers one on the top of the other to reach bananas from
the ceiling. In all instances Sultan would spend some time, usually
after unsuccessful attempts and just before finding the solution, doing
seemingly nothing.

The study by Köhler was also one of the first piece of research on prob-
lem solving by Gestalt psychologists. The Gestalt school emphasised
that a problem is a whole that is more than the sum of its individual
elements. When the current perception of the elements of the prob-
lem is insufficient to solve the problem, for example, two sticks of
insufficient length, a new representation of the relations between the
problem elements is necessary – combining the two sticks into one of
sufficient length. The moment this restructuring happens is usually
connected with the “a-ha” experience of a sudden realisation.

Needless to say, insight occurs often among humans too. Consider
the two-string problem by Norman Maier. Two strings are hanging
from the ceiling and your task is to tie them together. The strings are
long enough to be tied together, but they are so far away from each
other that it is impossible to connect them in the most obvious way –
you would have to let one string go in order to reach the other sting.
Some other material is at hand, including pliers. You may wonder
what pliers are doing there when there is nothing to cut, but therein
lies the trick! One needs to use the pliers as a pendulum, tie them to
one string and put the string in motion. That way one can reach the
swinging string once it comes toward the other string.

The problem turned out to be difficult even with subtle cue such as
the experimenter brushing one string and set it in motion. The main
difficulty of the problem lies in what another Gestalt psychologist Karl
Duncker (1945) called functional fixedness – that is, our tendency to
consider only their usual function when dealing with objects. In the
two-string problem, it is our immediate experience with pliers and
their cutting function in everyday life that makes it so difficult.
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7.2.2 Making Analogies

In the ideal case, we should learn something by solving a problem.
Not only should we be able to solve the same problem when it appears
again, but we should also be able to transfer what we had learned to
situations similar to the original problem. The transfer of problem
solving strategies and solutions from one situation to another similar
one is called analogical problem solving. Making analogies between
seemingly unrelated situations is for many researchers the key factor of
not only learning but also creativity. It turns out that people can hardly
make spontaneous analogies, no matter how obvious they appear.

Consider the following insight problem by Karl Duncker. A surgeon
needs to operate a patient with a malignant tumour in the stomach.
The tumour can be removed by directing a special laser beam towards
it. However, a beam strong enough to destroy the tumour would also
destroy the healthy tissue around it. A beam that will not harm the
tissue, on the other hand, would be too weak to destroy the tumour.
How would it be possible to destroy the tumour without damaging
the healthy tissue? This is a rather difficult problem that only about
10% of people can solve without any help. But the point is that people
find it actually hard to use whatever hints are provided. Even solving
a related problem does not help much. We can, for example, present
participants with a story of a general who has to capture a fortress.
Numerous roads lead to the fortress but each of them contains mines,
which prevents the whole army from using one single road. Yet, in
order to overpower the enemy, the entire army must attack the fortress
at the same time. If this problem somehow reminds you of the previous
tumour problem, it is because the two problems are analogical to each
other – the laser beam is the army, tumour is the fortress, the risk
of damaging healthy tissue corresponds to the risk of detonating the
mines, and finally, the general replaces the surgeon. The general came
to a clever solution that can be used in the tumour setting too – by
spreading the army on all the roads leading to the fortress, he would
avoid losing soldiers to mines and would be able to attack with full
power. In the tumour problem, as you can imagine, the surgeon needs
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to spread the laser by using several weak beams so that he does not
harm healthy tissue while still converging on the tumour with the full
power. If you think that this seems obvious enough and participants
given the fortress story first should be able to make the analogy to
the tumour problem, you are in for a surprise! Only about 20% of
people made spontaneous use of the fortress story. Although the two
stories are practically the same, it is only at a deep semantic level.
They do not share surface similarities, which make it difficult for
participants to realise that they share the same deep structure. But
when participants are directly told that the fortress story is relevant to
the tumour problem, almost all of them find the correct solution.

Solving problems should lead to better performance in other similar
problems. While this seems true, as we will see in the next section on
expertise, when the problems come from the same context or domain,
people do not excel at problems that involve analogy at a deeper
semantic level. The main difficulty seems to be finding the connection
between problems that seemingly, at the surface level, do not have
much in common.

7.3 Expertise

Like the problem-solving research from the previous section, experts
also face problems. Finding the best move in chess seems a daunting
task as some claim there are more possibilities in the game of chess
than atoms in the universe. Similarly, tennis players returning a fast
serve seem to be in the impossible position of reacting faster than
what seems humanly possible. Despite these problems, the best chess
and tennis players regularly produce these seemingly impossible feats.
How is this possible? Do they have super-human abilities that make
them faster and better than other mortals? These are some questions
the research on expertise tries to answer.

Both problem solving and expertise fields investigate how people solve
problems. In comparison to the problems commonly employed in the
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problem-solving research, the difference is that people studied in ex-
pertise research typically have experience with these problems. They
have previously been confronted with the same or similar problems
and they can also be certain that they will encounter similar prob-
lems in the future. This experience, or more precisely the difference
in performance that it produces, is one of the main aspects of exper-
tise. While problem-solving and decision making research focuses
on heuristics that are flexible enough to be applied in most tasks, ex-
pertise mainly deals with knowledge that is specific to a particular
domain.

7.3.1 Cognitive expertise

A common assumption of laypeople is that exceptional performers are
also exceptionally talented. The main finding in expertise research is
that there are actually no great differences in basic cognitive abilities
such as intelligence or memory capacity between differently skilled
performers. In other words, their inherited physical properties, also
popularly called hardware among researchers, are not necessarily
different. What is different are the strategies that are based on acquired
knowledge within the domain of specialization.

A Dutch psychologist, Adrian de Groot (1978), did the groundbreak-
ing work on expertise by investigating how chess experts solve the
problems they face in chess games. He showed that experts do not
look ahead further than their less skilled colleagues, as it is commonly
assumed. Instead, the real difference was in the solutions that were
investigated – experts immediately recognized promising continua-
tion and then examined them in detail. De Groot noticed that, during
the first stage when players familiarised themselves with the problem,
experts could grasp the essence of the position within seconds. This en-
abled them to direct their effort and cognitive resources – which were
as limited as those of weaker players – to relevant solutions. Weaker
players could not seize the fundamentals of the problem that quickly,
which led them to investigate irrelevant solutions. Metaphorically,
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one could say that experts had the advantage of having a flashlight
to orientate themselves in the jungle of possibilities, while weaker
players were trying to do the same in the dark. But the flashlight was
not their superior ability to look ahead, but rather their experience
and acquired knowledge.

De Groot’s seminal studies of chess players’ thinking demonstrated in
a convincing manner that domain-specific knowledge is the main in-
gredient of expertise. Knowledge enables experts to quickly recognise
the essence of new situations by comparing patterns in memory with
the patterns in the new situation. Pattern recognition enables experts
to focus on most important features in the environment and disregard
other less informative details. This pattern recognition mechanism
is not unlike the recognition heuristic lay people use to decide in ev-
eryday life as we saw in the section on decision making. Using the
computer analogy, one can say that de Groot and others showed that
the software of experts is much more sophisticated than that used by
novices.

7.3.2 Peceptual-motor expertise

So far we have examined the nature of expertise in cognitive skills
such as chess. We have seen that chess experts do not have superior
general cognitive abilities, and, in particular, superior memory. Does
this finding also apply to domains where not only perceptual ability
but also rapid motor behaviour is needed? It is one thing to perceive
a ball rapidly; it is another to react successfully to it. Could it be
that top-level tennis players are more talented physically than other
mortals? This is certainly a common assumption in the public. While
this notion is sometimes distorted to ludicrous heights, it is difficult
to deny that generally a faster reaction time, no matter how small the
difference, would give experts a significant edge over other people in
most competitive perceptual-motor activities.

It seems, however, that the best sporters are not faster in reacting to
simple stimuli such as pressing a key on a visual signal than their
weaker colleagues. They are also not faster than young people who do
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not actively pursue sport activities. The laboratory studies of reaction
times find that a simple reaction time of a motivated participant is
almost never faster than 200 milliseconds. How can then tennis players
return a ball served at the speed of over 220 km/h? It takes less than
500 ms for the ball to reach the player and the player not only needs
to determine the side, distance, and possibly location where the ball
will land, but also to execute a complex movement. At first blush, it
seems impossible to play such balls, let alone to play them well, and
yet world-class players manage this routinely. Could it be that the
experimental measures of reaction time are simply invalid for world-
class athletes? Or do expert tennis players use some other strategies
to circumvent the limits of their motor system, just like chess players
did with the limits of their cognitive system?

Psychologists have tackled this question using the occlusion paradigm.
For example, with expert and novice tennis players as participants,
they would present a tennis video with the full service motion until the
ball was hit by the racquet, and asked them to predict on which side
and at what distance the ball will land. Unsurprisingly, skilled tennis
players were better than novices in predicting the landing position.
The crucial condition was whether they would be able to do it when
parts of the body or even the racquet were occluded when the ball was
hit. The performance of both experts and novices suffered most when
they could not see the motion of the racquet before the impact. This
means that the position and movement of the racquet are particularly
important for successful returns. Furthermore, experts seemed to use
additional cues to make their prediction. When the motion patterns of
the whole body were occluded, or when the arm holding the racquet
was not visible, experts’ performance suffered while the prediction
of novices did not. Tennis players thus use advanced perceptual cues
to predict where the serve will fall. Through extensive practice and
experience, players have fine-tuned their perceptual and attentional
system to pick up such advanced cues. Just like expert chess players
who use their considerable knowledge base to concentrate on promis-
ing paths, expert tennis players’ perception of advanced cues give
them an immense advantage over less skilled opponents.
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7.3.3 Cognitive and Perceptual-Motor Skill – Two Worlds
Apart?

Cognitive skills such as chess and perceptual-motor skills such as
tennis and cricket share much more ground than may be apparent
at first sight. Some of the most popular theoretical explanations of
perceptual-motor skills involve mechanisms that are similar to those
used in the classical theories of expertise and skills In both domains,
pattern recongition based on memory is typically used to explain how
people create increasingly more sophisticated information about the
environment. Most theories also assume that people need to focus
their attention on the most relevant cues if they are to have a chance
to find a satisfying solution in the forest of possible paths. Selective
attention may be the consequence of the limited resources that plague
even the most skilful practitioners, but it does the job when it is guided
by previously acquired knowledge.

We have seen that both expert chess and tennis players use their knowl-
edge of the game to anticipate future developments. Unlike novices
who are overwhelmed by the complexity of the environment, experts
are able to retrieve appropriate productions from their vast knowledge
base. Thus, the underlying mechanism behind experts’ performance
in both domains is the recognition of patterns in the environment that
are inevitably and automatically connected to the retrieval and execu-
tion of sequences of actions. It is not a surprise that the findings from
cognitive domains have often been replicated in perceptual-visual
domains.

Most importantly, there seems to be a consensus that experts in both
cognitive and perceptual-motor domains do not have to be endowed
with exceptional hard wired properties of their physical system to
produce amazing feats. Where they really excel is in finding ingenious
ways around their limited cognitive system. While this may take away
some magic from the very best performances, it also adds another
mysterious flavour as to how these skills are acquired.
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