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ABSTRACT

In everyday life, motivation and learning are connected like music and
dancing. Many educators realize this and work hard to improve their
students' motivation. A motivated student may repeat and self-rehearse
the content of a chapter more often, which leads to better learning.
However, from a cognitive psychology point of view, it is still uncertain if
motivation without differences in repetition or attention, affects episodic
memory performance. That is, would a motivated student perform better
compared to a less motivated peer if they both have same level of previous
knowledge, attention and rehearsal? The number of studies in this field is
scarce, and some studies are limited by methodological issues, and others
indicate that motivation does not affect episodic memory performance.
The overall aim of this thesis was to develop a motivational instruction
that facilitates or affects memory performance, and to characterize the
underlying mechanisms of this potential effect. Study I examined if
reward competition would affect word and source recall as well as word
recognition. Following the self-determination theory of motivation, Study
I also included subjective ratings of intrinsic and extrinsic motivation. The
results showed dissociation between experienced motivation and actual
memory performance. Study II involved goal-setting and ego-involvement
(stereotype threat) as motivators in the context of a word recall task. The
results showed that goals and ego-involvement had no effect on
performance. Study III manipulated competition motivation by a
combination of group process (group vs. individual) and chance of
winning (high vs. low) to in two experiments. The results suggested that
both chance of winning and group process can affect episodic memory
performance. Study IV extended these findings by showing a complex
interaction among group process, chance of winning, and gender.
Specifically, male participants were more subjected to group process and
chance of winning than female participants in memory performance.
Taken together, the present studies show that memory performance is
relatively impervious to motivational influence, but that a combination of
reward competition, group process and chance of winning can affect
episodic recall performance. Presumably, the underlying mechanisms
through which motivation affects episodic memory performance is that
motivated participants generate more possible items to familiarize
themselves with during memory retrieval than less motivated participants.
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INTRODUCTION

For a very long time, humans have wanted to do things and have been
able to do things. However, being able to do one thing does not imply
wanting to do it, and vice versa. Still, there is a clear relation between what
we know (cognition) and what we want (motivation), as many of our
desires are based on knowledge and information. For instance, in order to
want to become a professional athlete, one must know that it is possible to
make such a living in the first place. Perhaps most obvious bridge between
motivation and cognition is education. In many cultures, the first two
decades of our lives are designated for the learning of many different and
challenging skills. This learning is helped by motivation, because it guides
general learning behavior, which often means more repetition instances
and longer practice times. That is, by spending more time studying,
learning is improved. Thus, motivation by way of changing habits and
behavior can improve learning in a quantitative manner, which makes
motivation one of the key concepts in educational settings. This is often
expressed in terms of issues and problems, as teachers can experience that
students suffer from poor motivation to learn important skills. Some
students blame their poor motivation when faced with their own
inadequate learning performances. In fact, many college students prepare
their failures beforehand, salvaging their sense of self-worth by using one
or several self-handicapping strategies, such as procrastination, staying
"busy”, or setting impossible goals (Covington, 1984). Therefore,
educational psychologists have theorized and investigated on how to make
people motivated in areas where the students initially are not. However,
the question whether motivation improves learning in a qualitative
manner (i.e., actual memory performance) is still not fully explored. For
instance, if a motivated student spends an equal amount of time as an
unmotivated student learning (given similar previous knowledge), would
any differences in memory performance occur?

This thesis is concerned with the relation between motivation and
cognition. The main objectives of the thesis were to investigate how to
motivate people to perform well in episodic memory tasks, and to test
whether these different states of motivation could affect episodic memory
performance. Consequently, the primary focus of the dissertation was on
motivational mechanisms, rather than on basic memory processes.

The thesis begins with a short description of the purposes of the
empirical studies (Study I-IV), followed by a chapter on motivation as a
psychological concept. The chapter presents a brief historic perspective, as
well as a review of the empirical findings that connect motivation and



episodic memory performance. The following chapter presents a summary
and a more in-depth discussion on the empirical work in the thesis. Last,
an integrative chapter discusses the relation between motivation and
episodic memory performance from a more theoretical perspective, and
under which circumstances motivational effects on memory performance
are most likely to occur.

Study I aimed to cover some of the most prevalent methodological
limitations of the past studies of motivation and episodic memory
performance. Among these issues, item-specific bias was the most critical
problem along with lack of measurements to control whether the
motivator had any impact on subjective ratings of motivation.
Furthermore, to obtain a more reliable account of episodic memory
performance, source recall was used as a dependent measure. Subjective
ratings were measured within the self-determination theory (Deci & Ryan,
1985).

Previous studies indicated that goal-setting increased recall
performance over several trials (West, Welch, & Thorn, 2001). Thus,
Study II aimed to investigate the effects of goal setting (Locke & Latham,
2002), and ego-involvement (Nicholls, 1984) on memory performance.
The notion of ego-involvement (stereotype threat) was added to create a
more original motivational instruction, and put more focus on the
participants' selves.

Following this line of combining several motivational frameworks,
Study III examined if competition style (team vs. individual competition)
and chance of winning (high vs. low chance) in coalition could affect
episodic recall performance. In order to delve further into the mechanisms
how motivation affects memory performance, a supplementary
experiment was conducted. This supplemental experiment consisted of a
content learning task and a recognition task. Study IV's primary aim was
to replicate the findings in Study III, and to broaden the scope of the
findings by including gender as a factor in the study.



CONCEPTUAL BACKGROUND

The purpose of this chapter is to introduce early thoughts on motivational
issues, and to present a more updated, but selective, description of
motivational psychology, relevant for the thesis' empirical parts.
Furthermore, the purpose is also to review the studies that have
investigated motivational influences on episodic memory performance.
Considering past empirical research, four theories or frameworks have
emerged as the most prominent ideas on motivation and episodic memory
performance, namely, self-determination, self-efficacy, goal-setting, and
social influence. In addition, relevant concepts and distinctions of
memory are introduced when appropriate. Reflecting the primary focus of
the thesis, the reader is expected to be more familiar with memory
psychology than motivational psychology.

General definition of motivation

Motivation is a quite recent concept (Confer, 1980), as other labels were
used prior to the 20th century. Coinciding with massive increase in
psychological research in the 20th century, motivation as a concept, was
broken down in numerous different theories to the point of conceptual
confusion (Schunk, 2000, see also Murphy & Alexander, 2000).
Generally, motivation refers to an organism's drive to a certain behavior.
This effortful behavior is mostly directed to a particular outcome, such as
finding a book, or directed to put the organism in a state, such as
avoidance of pain. Thus, motivation is mostly used in task-specific terms,
and is regarded more as a temporal, and relatively changeable state, and
not as a permanent attribute or trait. A typical trait of motivational state is
that it can change quickly given new stimulus, or changes in the
environment. Furthermore, this drive is broken down into three
components: initiation, intensity, and persistence (Geen, 1995). Initiation
is a notion of the readiness an organism has to start a certain behavior. For
instance, some pupils start learning math more easily than others who
need more attention and encouragement to start learning. Intensity is a
measure of how much effort is put down to complete an already started
task within a limited time frame. Consider a young college student trying
to improve her tennis skills, intensity would be how many shots and serves
she would attempt in a single training session, or how close in time she
would choose to have those training sessions. Persistence is how long some
level of intensity can be upheld. A time measure on how long a pupil
keeps on trying to master a task, or how many attempts a person performs



before giving up a task would be typical measures of persistence. In the
tennis example above, persistence would be how many training sessions
the young student would attend. The examples of the previously
motivational stages are of quantitative nature, and can easily be measured
experimentally. However, there is nothing that stops qualitative measures
of these three stages of motivation. For instance, one can obtain
information about all stages by interviewing participants and by observing
natural behavior. Furthermore, the aforementioned definition is
reasonably general in the sense that all motivational theories should be
able to explain these three components of motivation. However, some
theories are more focused on one component than the others.

A brief history of motivational research

The purpose of this section is to provide a brief introduction to the
emergence of thoughts that aimed to explain human behavior in early
science, and thereby present an understanding of the contemporary
motivational theories from a historic point of view. This historic view is
limited to western culture or scientific thinking. Motivation has a very
long history in the sense that people have been trying to explain human
behavior in early academia. Specifically, traces of epicurean hedonism,
voluntarism, and mechanistic materialism are still very much present in
recent theories, although in different shapes and forms (Geen, 1995).
Also, it is important to note that this section is a selection of early
thoughts of human behavior, and recent theories relevant for the thesis
empirical works. For a more comprehensive read on motivational history,
see the works of Graham and Weiner (1996), and Geen (1995) and
Weiner (1990). The section is divided in two parts: historic developments
and recent thoughts in the 20th century. The first part introduces classical
explanations of human behavior, and the second part contains a selection
of theories that dominated educational psychology. The focus on
educational psychology was chosen because its closeness to motivation and
memory.

The development of motivational thoughts

The general idea to describe and explain human behavior has very old
roots in early philosophical ideas. The notion of epicurean hedonism tells
us that the search for pleasure and the avoidance of pain constitutes
important aspects of human behavior. Furthermore, alternative ideas
emphasized the virtue to willingly adapt oneself to the environment
(stoicism), as well as trying to reach one’s full capacity can be traced back



to Aristotle. Also, numerous moral philosophers have pointed out that
members of a community have responsibilities towards the other
members. Thus, motivational ideas have been considered since antiquity.
These ideas were later opposed by religious influences that emphasized
normative ideas on human behavior, that humans' desire for hedonistic
pleasure was inherently unfitting, and the failure to resist those urges
would result in social detachment from the core communities. These
notions were based on voluntarism, which proposed that humans have a
divine soul and a free will (volition) and that the choices should be made
in accordance to religious teachings. Although prescriptive behavior is
today abandoned in most motivational research, the notion of voluntarism
is still very active and important, in its focus on the self. Many
contemporary theories are based on the self, and its choices and
experiences.

Along with technological and scientific advances, mechanistic
materialism emerged and compared the human to a machine. Along these
lines, human behavior was reflexes guided by external stimulus. This view
is the initiation of physiological psychology (Geen, 1995). Following the
philosophical progress from rationalism to empiricism, which viewed the
human as a product of experience and knowledge, as opposed to a
container of a soul, hedonism resurfaced. The empiricist view described
human behavior in terms of knowledge of prior experiences, disregarding
the notion of a pre-existing soul. Humans behave in order to enjoy the
consequences of their actions. In retort, Kant agreed that the soul was
nothing more than a sum of impressions and experiences. However, Kant
suggested that humans have a transcendent and a central self enabling a
human to make conscious (and moral) choices, which brought the notion
of voluntarism back, albeit in a different shape.

In the 19th century, Darwin presented the notion of instincts, by
reducing the separation between animals and humans and emphasizing
unconscious drives in humans. Instincts were thought of as “hard-wired”
behaviors that innately existed in humans, and therefore were the cause of
behavior, rather than a description of behavior.

Instinct theories were replaced by behaviorist ideas that interpreted
behaviors (responses) as reactions from external stimuli, as opposed to
inherent structures. Skinner (1953) formulated an elaborated version of
hedonism in his reinforcement theory. In essence, reinforcement theory is
based on the notion that consequences regulate behavior. In this view,
people's behaviors are mainly affected by proper administration of rewards
and punishments associated with actions. Although this theory been very
influential, it still does not solve the major issues with hedonism that



voluntarism brought to light, what rewards or punishments to choose for
different individuals.

Contemporary with Skinner, Hull (1943) presented a theory of
drive. Drive theory suggested that human behavior is function of drive
multiplied with habit. Drive is defined as a reaction from deprivation of
critical components or powerful stimulus. Drive is the product of physical
discomfort and the provocation to reach comfort. However, this
provocation is non-directional. Habit is the connection between stimulus
and response, and it serves as the direction of behavior. More important,
drive theory was a revival of mechanistic materialism as it presented
human behavior in a machine metaphor.

Studies in line with drive theory soon discovered that deprivation of
drive was not the single factor influencing motivation. That is, humans are
underachieving when stimulation is too low or too high. This finding is
captured in both arousal theory and the Yerkes-Dodson Law (Yerkes &
Dodson, 1908). The notion of optimal level of stimulation stipulates that
an induction of motivation should not be too powerful, as it would mean
overmotivation, or too low level of power would be disregarded. However,
although this is perfectly reasonable, it has very little bearing on how
motivation would affect cognition. Consider an induction that failed to
affect episodic memory performance. In terms of optimal level, one can
always claim that there is an optimal induction of motivation that would
affect memory performance, but that the induction in question failed to
find it. Thus, even if motivation is unable to affect memory performance,
the notion of optimal level can never be falsified experimentally. On a side
note, the idea of optimal level was re-actualized in recent years in the
concept of flow (e.g., Csikszentmihalyi, 1997).

Contemporary with drive theory, Lewin (1963) presented the field
theory of motivation, which proposed that behavior is dependent on
individual and external stimulus. To achieve a goal by changing objects in
the environment, three major variables affect an individual, namely,
tension, extent of a need or valence, and the subjective experience of how
far away the goal is. Tension is derived from the notion of homeostasis,
which suggests that organisms constantly seck a state of equilibrium, and
within field theory, deviation from the optimum state create tension.
Tension does not only include physical matters. Needs initiate goals to
minimize tension, and these goals have different magnitudes depending
on the nature of the tension. Finally, for each goal, there is a psychological
distance between the present state and the goal state. This distance is
negatively related to the level of motivation. That is, the shorter the
psychological distance, the greater the force.



The emergence of cognitive science

In contrast to Hull's mechanistic views of human behavior, the notion of
cognition began to take more space in psychology in the 1950's, as well as
other related academic disciplines (Gardner, 1984). The cognitive view
stipulated that motivation mainly stemmed from a human's beliefs and
thoughts, as opposed to instincts, drives, habits and reflexes (Ames &
Ames, 1984). Motivational research became more focused on human
participants, particularly the thoughts and subjective experiences of
humans, and habit was gradually replaced with expectancy. In earlier
ideas, the focus had been to study what makes humans enact, whereas
expectancy-related research were more interested in direction of behavior.
Additionally, explorative actions, such as frustration and anger were
reviewed. Furthermore, motivation was linked to typical cognitive science
areas such as learning, perception, and memory (e.g., Weiner, 19606).

The premises of expectancy-value theories are that humans behave
in order to reach goals, and that the perceived chance of reaching them
and the subjective value of reaching them are the critical factors. One of
the more dominant theories utilizing these ideas was achievement
motivation (Atkinson, 1964), which proposed that motivation to reaching
goal is a multiplicative relation between need for achievement, likelihood
of success, and subjective value of success. Furthermore, the interest in
teaching caused an increased number of studies set in classrooms.

As the studies on humans increased, a focus on individual
differences emerged. Ideas such as differences in high or low anxiety, high
or low total achievement desires, and locus of control were all happily
received by educational psychologists who focused on high or low
performing students. Scales were developed to assess different factors that
all constituted a subset of individual differences (Graham & Weiner,
1996).

With the emphasis on subjective values and individual differences,
voluntarism took over and dominated motivational research from the
1970s and forward. Voluntarism heavily emphasized the self, which is the
modern version of antiquitous terms soul and free will. By focusing on the
self, without boundaries imposed by normative structure (to either follow
or suffer the consequences), numerous theories were formulated. One
could argue that the cognitivist view of motivation is a new version of
voluntarism. Ideas such as self-worth (Covington, 1984), self-efficacy
(Bandura, 1997), task versus ego-involvement (Nicholls, 1984), and self-
determination (Deci & Ryan, 1985) are all heavily influenced by the self
as a concept.



The most influential frameworks in the 1960's have almost
disappeared in modern motivational psychology. Weiner (1990) pointed
out that this is a pity, because it is what motivational psychology needs.
For instance, self-determination theory (Deci & Ryan, 1985), which is
important for the cognitive view of motivation, is underdeveloped because
it is not within a system of concepts with other related ideas. Derivatives
of achievement motivation are valiantly in the center of attention within
motivational psychology. Power motivation, affiliation, exploratory
behavior, curiosity, altruism and aggression are all specific variants of
achievement motivation. The favor of detailed theories within
achievement theory may not be particularly beneficial for educational
psychology, because the development of the general ideas is halted
(Weiner, 1990).

Weiner predicted that the self would be a more specific field of
research of motivation (Weiner, 1990). It turned out to be a correct
prognosis (Tesser, 2000), and the self can be described from many
perspectives in motivational research (Tesser, Stapel, & Wood, 2002).
Individual differences were decreased in number, and the reason for that
was a lack of generality over several situations. Achievement motivation is
highly situational and context-dependent. Also, locus of control was
correlated to a lot of variables, but not to the most theoretically linked
concept: success expectancy. The latter is Weiner's wish of a "psychology
of the individual". Weiner concludes that in only 60 years of research,
much has happened; drastic changes in metaphors, new influential
concepts  introduced, important phenomena discovered. Thus,
motivational psychologists have a lot of hard work in front of them, but it
is a favorable position compared to the alternative.

It is important to acknowledge that the onset of the thesis only
partially benefits from motivational theories. Motivational theories are
mainly focused on issues that explain human behavior, as opposed to
human cognition. Motivational psychologists want to know why a certain
individual performs a certain cause of action, and to what extend the
person is willing to make sacrifices to continue this action. Sometimes, the
answer is simple and straightforward, hungry individuals often seek food.
The easy answers are almost invariably descriptions on why a person
performs an action. A much more difficult task is to actually motivate
someone to do something which they did not initially want to do, and
further to explain what cognitive consequences such success would imply.
One of the most popular issues is how to motivate school children to learn
scholastic subjects within the academic format.



Motivational theories are almost exclusively concerned with
behavioral changes, and not motivational effects on cognition. Therefore,
the usefulness from past motivational theories are limited in the present
context, and mainly answers the first question on how to make people
more motivated to perform a certain task. However, the distinction
between behavior and cognition is a difficult one, as cognitive
psychologists often measure cognition in terms of behaviors which they
believe are intimately linked to cognitive abilities, such as response
latencies, recall performance etc. Motivational psychologists, in contrast,
tend to measure the effects of a motivator in ways that are less controlled
but more ecologically valid for educational situations. For example, the
present thesis used immediate episodic recall, where the impact of
unknown behavior is minimized, because the time to do something else
between encoding and retrieval is so short. This is regarded as a cognitive
measure compared to, for instance, grades pupils receive six months after
motivational induction. The latter measure lacks control of the
participants' behavior, such as increased amount of parental teaching,
extra classes and so on, which in turn may explain higher grades. The
latter study cannot evaluate how motivation affects cognition in a direct
way, although for educational purposes, the mechanism behind the higher
grades may not matter that much. Nonetheless, certain patterns of
empirical results or motivational theories have presented important and
relevant insights for motivation and memory research, namely, self-
determination, self-efficacy, goal setting, and social influence.

Self-determination theory
Deci and Ryan (1985, see also Ryan & Deci, 2000) hoped that their

theories and research could help people finding liberty, and increase
human freedom. Self-determination is a theory aimed to contrast
mechanistic and organismic theories. It is also focused on the state-aspect
of motivation. The major objection to the mechanistic framework is its
inability to explain animals' exploration and manipulation of the
environment. White (1959) added the notion of effectance motivation
which suggested that organisms strive to be effective and competent in
their interaction with the environment. Deci and Ryan claimed that
intrinsic motivation and self-determination as concepts were necessary for
organismic theories. The more psychologists acknowledge these concepts,
the more organismic theories are developed. Organismic theories assume
that humans act on both internal and external environments to be
effective, and that these factors interact to satisfy almost all the organism's
needs. Self-determination theory is heavily focused on the interaction



between the internal and external environments. The core notion in self-
determination theory is intrinsic motivation, which is defined as "the
doing of an activity for its inherent satisfactions rather than for some
separable consequence” (Ryan & Deci, 2000, pp. 56). This notion is
contrasted with extrinsic motivation, often induced by external rewards,
which is explained as the behavior performed because of its consequences.
The major empirical interaction between the internal and external
environments is the undermining effect of external rewards on intrinsic
motivation (Deci, Koestner & Ryan, 1999). That is, if a person is doing
something for the sake of it and suddenly becomes subjected to a
competition, deadline, or controlling surveillance for that, initial activity,
then the person is very likely to develop new reasons for the behavior.
Such external factors often cause a gradual shift from intrinsic motivation
to extrinsic motivation. Although, Deci and Ryan (1985) almost
exclusively mentioned the shift from intrinsic motivation to extrinsic
motivation, it should be noted that the opposite direction is also possible.

Ryan and Deci (2000) divided extrinsic motivation into external
regulation, introjection, identification, and integration. Also, amotivation
was added as a description of a state where the individual has no intention
to act. External regulation is the state, within extrinsic motivation, that is
the farthest away from intrinsic motivation, and the most typical
description of extrinsic motivation. External regulation refers to the
behavior that is purely performed because of the rewards, punishments, or
outside forces. People often experience that they are being controlled by
these external factors. Introjected people also feel that they are controlled.
However, this is evidenced in a less direct way. Introjected behavior means
that the behavior is driven by the avoidance of shame or guilt, or the
reinstatement of self-esteem or pride. Identification is much more self-
determined. In this case, people have to accept that in order to reach a
goal that they have chosen themselves, they also must reach other goals
that they have not chosen. For instance, a college basketball player may
truly wish to become a professional player, but she realizes that she must
perform sufficiently well on the academic tasks to continue her basketball
college training. Thus, she makes the new goals her own. However, these
new goals are still extrinsic. Should the need of them be removed for her
to achieve her initial goal, she would probably stop pursuing them. In
time, she may learn to like the related fields such as mathematics, and the
new goal may become truly enjoyed. If she enjoys math so much that she
continues to study it long after her initial goal is met, the study of math
becomes integratedly regulated.

10



Deci and Ryan (1985) presumed that humans can choose to
interpret events, objects, and actions as either informational, controlling,
or amotivating. Thus, any given instruction can be interpreted as any of
these orientations, given the self-disposition and personality of the person.
The self in self-determination must be a transcendental self, as the self
precedes the interpretation of the event. In addition, this conclusion
makes the first thesis topic a very difficult one. Praise, a motivator that
many rely on in everyday life, is also subjected to this dependency
(Henderlong & Lepper, 2002).

Typically, intrinsic motivation is measured as freely chosen time
spent on task, or subjective ratings (Ryan & Deci, 2000). A classic study
showed that participants paid for solving puzzles did not continue as
extensively in puzzle solving compared to non-paid participants after they
believed that the experiment was over (Deci, 1971). Thus, according to
self-determination theory, a standard motivator such as monetary reward
may not be effective because it does not increase intrinsic motivation,
which in turn may be the critical type of motivation for learning. In terms
of empirical evidence for intrinsic motivation and learning, studies found
that children allowed to choose computer representation of a math
learning game experienced greater intrinsic motivation as well as learning
arithmetic skills (Cordova & Lepper, 1996). Furthermore, a child text
learning study compared an intrinsic motivator ("to discover what could
be learnt") with an extrinsic motivator ("to get a grade"), and the results
showed that the intrinsic motivator was more effective in terms of text
recall (Grolnick & Ryan, 1987). However, the test was subject-paced,
which means that the result can be explained in terms of reading time,
which probably is increased by intrinsic motivation. Nonetheless, the
study presented an example to induce intrinsic motivation, or at least
contrast it with extrinsic motivation. On the downside, instructions aimed
to increase intrinsic motivation may be more effective for children who do
not know so much about their own interests as adults do. Also, adult text
learning studies may also be confounded by previous knowledge.

Taken together, the insights presented within the self-determination
theory are vast and important, particularly the notion that some
motivators might very well reduce motivation and performance in general.
Thus, a teacher may get better learning results from students by doing
nothing, compared to presenting a motivator that increases extrinsic
motivation. In similar vein, doing nothing may be an optimal level of
motivation in terms of intrinsic motivation. Participation in a memory
experiment may be exciting as such, and participants often want to
perform their best for their own sake, which is close to intrinsic
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motivation. This notion could explain why there are so few reported
results where a motivational induction significantly augmented episodic
memory performance over control instructions. However, this notion does
not imply that teachers should do nothing in educational contexts.
Everyday school attending is probably not as exciting and inherently
interesting as participation in an authentic research project.

However, there are some unclear parts relevant for motivation and
episodic memory performance, as well as some general criticism. For
instance, the self-determination theory fails to clearly take a stand on
whether or not a person can experience several types of motivation
concerning one particular behavior. Alternatively, the self-determination
can only identify the type of motivation in simple and one-dimensional
activities. Consider doing psychological research, which consists of many
different components (e.g., planning experiments, collecting data, writing
reports). It is possible that a researcher is approaching the different
components with variable levels of enthusiasm. Collecting data could be
identification whereas planning studies could be intrinsically motivated.
Given the complex nature of many activities, it can be very hard to define
type of motivation for the total behavior.

Another criticism is the induction of intrinsic motivation. In the
aforementioned child study, intrinsic motivation and math performance
were both increased by choice. Freedom and choice are the core elements
in self-determination theory, and choice as an experimental motivator
should be the queen of all motivators. However, choice per se is not
always beneficial (Iyengar & Lepper, 2000). Also, the notion of choice is
mediated by cultural factors (Iyengar & Lepper, 1999). Presumably, these
cultural differences in intrinsic motivation are, in turn, mediated by self-
orientation (Markus & Kitayama, 1991). Thus, self-determination theory
does not present a clear path to increase intrinsic motivation
experimentally in the memory laboratory.

Self-efficacy theory

Perceived self-efficacy is defined as the "beliefs in one's capabilities to
organize and execute the courses of action required to produce given
attainments" (Bandura, 1997, p. 3). Bandura discussed the level,
generality, and strength of self-efficacy across activities and situations.
Level of self-efficacy is the dependence on the difficulty of a particular
task. Generality is how much self-efficacy can be jumping across different
areas. Strength of perceived self-efficacy is the person's certainty to
perform a task. There are four major factors that influence self-efficacy,
namely, enactive attainment, vicarious experience, verbal persuasion, and
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physiological states (Bandura, 1986). Enactive attainment refers to the
self-efficacy increased by one's own personal experiences, and is probably
the most powerful inducer of self-efficacy. Next in line, there is the
learning of others' behaviors and experiences. One can reason, "If they can
do it, so can I". Verbal persuasion can be effective, but only if the
instructor is credible. Surprisingly, this is probably a very common way to
motivate people in spite of its relatively low level of impact. Physiological
states are clear indicators on how capable one feels. If you feel sick and
tired, you do not believe that you can complete difficult tasks more than if
you were feeling physically great.

Self-efficacy is, naturally, closely related to other concepts that
include the self, such as self-concept, and self-worth, and outcome
expectations. However, they differ in theory, and in assessment. Bandura
(1986) found that self-efficacy was much more powerful in explaining
variance in reading achievement than outcome expectancy. Self-concept is
relatively close conceptually, but self-efficacy is more directed towards
mastery than self-concept which relies more on social comparison (Bong
& Clark, 1999). However, self-efficacy is also influenced by social
comparison or vicarious experiences (Schunk, Hanson, & Cox, 1987),
particularly when personal experiences are limited (Bandura, 1997). The
notion of vicarious experience creates a delicate problem in distinguishing
motivators stemming from self-efficacy and other ideas. This issue
becomes more evident when trying to induce motivation by way of self-
efficacy rather than explaining the conceptual differences. Also,
methodological differences between studies of the concepts have blurred
the interpretation of results and the possibility to differentiate them (Bong
& Clark, 1999).

Furthermore, self-efficacy should not be confused with self-worth
theory which connects self-tolerance and personal performances
(Covington, 1984). Studies in mathematics learning have found that math
self-efficacy was more determining for math problem solving than math
self-concept, perceived usefulness of math, prior experience with math, or
gender (Pajares & Miller, 1994). Furthermore, self-efficacy predicted
actual math exam performance better than self-concept (Pajares &
Graham, 1999; Pietsch, Walker, & Chapman, 2003).

Perceived control emerged from research on locus of control.
Perceived locus of control is the general expectancies about whether
outcomes are controlled by one's own behavior or by external forces.
Presumably, internal perceived locus of causality should reinforce self-
directed courses of action, and external perceived locus of causality should
do the opposite. Academic performance and pressure reduction in high-
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anxiety students in a coping skills training program was predicted by self-
efficacy, whereas perceived locus of causality measures did not (Smith,
1989). Thus, the case can be made that self-efficacy differs from other
ideas conceptually, as well as empirically (Zimmerman, 2000). As a
consequence, the role of self-efficacy in academic motivation and learning
is clear and evident (Bandura, 1997). Self-efficacious students participate
more readily, work harder, persist longer, and cope better with adversity
than students with low self-efficacy. Furthermore, self-efficacious students
choose more challenging goals. Self-efficacy helps students to cope with
emotional issues concerning academic achievement. Self-efficacy beliefs
are predictive of effort (and persistence). Both rates of performance and
energy expenditure correlate with self-efficacy. Thus, Bandura claims, self-
efficacy beliefs motivate learning, mediated by goal-setting, self-
monitoring, self-evaluation, and strategy use. Self-regulation is an
important factor supported by self-efficacy. In contrast to trait measures of
self-perception, self-efficacy focuses on cognitive beliefs that already have
been enforced by experience.

Lately, some empirical findings suggest that self-efficacy can be
detrimental for solving certain problems (Vancouver, Thompson,
Tischner, & Putka, 2001). That is, in some cases, high self-efficacy may
lead to over-confidence, which contribute to low performance. The task
used was designed to be mostly a trial-and-error problem combined with
analytic reasoning (i.e., Mastermind), where added effort is useless
initially, and the demands on mental hypothesis testing are high. In
particular, with high self-efficacy, and thereby increased belief that one is
competent in a task, it may lower one's willingness to doubt earlier
incorrect conclusions, therefore leading to poorer performance. Thus, self-
efficacy is detrimental to performance in tasks where self-doubt is critical,
and when effort is not that important for performance. However, as self-
doubt is contrasted with self-efficacy, it is not surprising that tasks
focusing on the importance of self-doubt are negatively affected by self-
efficacy (Bandura & Locke, 2003).

Although self-efficacy has been measured by subjective ratings in
many countries and contexts (Sholz, Dofa, Sud, & Schwarzer, 2002)
where these ratings are typically correlated to academic performance or
behavioral change (see Zimmerman, 2000, for a review), self-efficacy also
allows experimental induction. Self-efficacy can be induced by