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Gestalt Theory (early 1900s)
Summary

ieaming Theory and Instruction
The General Plan and Approach of This

What Is a Theory of Learning?
A Definition of Learning
A Definition of Learning Theory

Learning in History

The Epistemology of Learning Book
Larly Exper.imental Approaches Kermit and the Keyboard
to Learning ,
Ebbinghaus (1850-1909) Suggested Readings
Thorndike (1874-1949) Reflective Questions
and Activities

Pavlov (1849-1946)

Children learn language in a remarkably brief period of time, but an athlete
may take years to develop a powerhouse serve in tennis. Students in school
Iearn how to solve complex problems in mathematics, and sales frainees
learn how to mollify irate customers. Chess and bridge players learn tactical
strategies; preloaders learn efficient strategies for packing milk crates. These
aze all examples of what we call learning But what is learning and how does
it occur?

Learning is a lifelong activity Learning occurs intentionally in formal
instructional settings and incidentally through experience. Learning encom-
passes a multitude of competencies, from knowledge of simple facts to great

skill in complex and difficult procedures. Learning sometimes requires great

effort and sometimes proceeds with relative ease These are a few of the
things we know about learning But learning is a complex affair. Ihe results :
of learning are often observable in human performance, but the process of

learning is much less obvious As a consequence, different theories have
been developed to explain learning These theories represent different pex-
spectives, different assumptions, and different beliefs about learning It is
therefore worthwhile to consider both how learning theories develop and
what historical roots underlie the specific theories discussed in this book.

What Is a Theory of Learning?

Most people have an intuitive answer to this guestion. A theory about Jearn-:

ing is a set of laws or principles about learning But what do these principles

. involve? What is their purpose? Where do they come from? Let's start with
the last question first :

Theories about anything typicaily originate with questions Why doe

the beach remain sunny when afternoon summer thunderstorms are wids
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spread just 5 miles inland? What makes a person successtul in reading? How
much do adults know about world geography? How do effective teachers
organize their instruction? Some of these questions are prompted by carios-
ity and a desire to understand the world around us. With the expansion of
computers and other high-tech equipment in all educational settings, for ex-
ample, what role will textbooks play? What role do they play now? Are they
articularly useful for facilitating learning in certain subject matters? What,
in fact, do people learn from reading textbooks? _
- Other questions may be motivated by problems that require the gener-
" ation of new knowledge to effect their solutions For example, should a
school ot company invest in the latest computer or internet technology? Is
the cost of this equipment worth the learning gains that might be expected
from its use in instruction? To make an informed decision about such a pur-
chase, school or company officials might wish to know what impacts there
are likely to be on learning, social processes, and the like
- Finally, many questions are provoked by events which somehow con-
" tradict our beliefs about the way things are. For example, consider the fol-
S lowing story that I heard over Natonal Public Radic A teacher was
" "describing what happened during a science experiment that his students
" were conducting, which involved putting empty or partially filled cans of
" 56da into a tub of water and observing the degree to which they floated To
- comiplete their experiment, the students added a couple of unopened cans,
~‘oné of which happened to be diet soda. Lo and behold, the diet soda floated
‘while the regular soda sank! Both were unopened 12-ounce cans What
could possibly account for the difference in their flotation capability? [The
aniswer appears at the end of the chapter ]
" Regardless of how questions arise, they generally lead researchers to
condtct systematic observations on the basis of which plausible answers can
be constructed In some kinds of investigations, these observations are con-
ucted without many advance, or a priori, expectations about what will be
en. Certainly, “inquiry demands the selection of a particular set of observa-
tions or facts from among the nearly infinite universe of conceivable obser-
“ {Shulman, 1988, p. 5) But this selection may be quite broad and
In a study examining textbook use and Jearning, for instance, the re-

observed in those classes.
contrast, other kinds of investigations require the researchers to
test potential answers to the research question. The soda can
trative. In this case, the students proposed a working hypothesis
ontaining' slightly more liquid than the other (therefore,
ime). A hypothesis, o1 one’s suggested answer to a research
s 'what variables (in this example, amount of liquid) are
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thought to be important in understanding the event (sinking/floating) The
hypothesis also specifies the presumed relationship between the variables
and the observed event. That is, the can that sank should contain more liquid
than the can that floated

In order to examine the viability of hypotheses, a set of particular ob-
servations must now be conducted, which in this case consisted of the stu-
dents pouring the contents of each can into a measuring cup and then
comparing the amounts in the two cups. The results of these observations
would then be compared with the prediction that was hypothesized. The
extent to which results and prediction agree determines whether the hypoth-
esis has been verified or refuted. If refuted, then other, aliernative explana-

Making assumptions
ahout the nature of
knowledge and how
one comes to ‘know’

Asking questions
from curiosity or
discrepant events

Revising theory
and conducting
additional

research

tions must be considered. ‘ |
The observations made in any investigation enable researchers to con- f;iﬁfsam% Process of gyos?s;(:at?i—::g
struct ot verify propositions about what is going on These propositions hypotheses and Theory Systemate
jnitial theory Building

form the basis of theories In the soda can example, the students can be said
to have a theory of flotation in which the amount of liquid contained in the

can determines whether it sinks ot floats. Their subsequent observations, : ;
. . Conducting Proposing

however, revealed that both the regular and diet soda cans contained the research to test explanations of

same volume of liquid Therefore, the students were forced to abandon this hypotheses observed events

variable as-part of their theory and to consider alternative ones.

Likewise, consider how theory building might occur in an examination
of textbook use and learning Although the investigation would not proceed .
from specific hypotheses, it is likely that researchers would begin with a
question such as, how do textbooks influence learning? In answering this
question, they might first examine the degree to which students actually
read or studied their textbooks, with the assumption that those who did so
would learn more than those who never opened their books. Suppose that -
observations revealed a general tendency of this sort but that, even among:.
the textbook users, there was considerable variability in performance This
would suggest that the relationship between texibook use and learning in-
volves more than just time spent reading or studying the text. The original -
assumption must now be amended and might, for example, include the ad-
ditional variable of what students do when they read or study their text:
books Eventually, a complex picture, or theory, of textbook use would b
drawn
As can be seen in these two examples, the process of theory building =
recursive The results of each phase of inguiry influence subsequent phases
which eventually feed back to modify original assumptions or hypotheses
In this way, a theory constantly undergoes modifications as new results are
accommodated. Figure 11 illustrates this process. In the figure we also se
the essential purposes of a theory: to explain the occurrence of some phe
nomenon and to predict its occurrence in the future A learning theory, th
should explain the results associated with learning and predict the con
fions under which learning will occur again It is obviously the goal of.

Deriving working
hypotheses from
proposed explanations

URE11 A Systematic and Recursive Process for Building

- to apply this knowledge in the provision of appropriate conditions
ilitating effective learning.

ough theory building, as I have described it so far, seems orderly
ive, it is not necessarily either Take, for instance, the problem of
t variables are important to investigate. If you assume that
funiction of student characteristics, such as their motivation or
inig style, you could explain the effects of textbook use on per-
ms __{Jf- how motivated students were to study the information
r they possessed a verbal learning style In other words, more moti-
would be ‘expected. to learn more than less motivated stu-
_t:_l_l'-_a-_verbgi learning style would be expected to learn more
arts with a visual learning style. Adopting this perspec-
dent and how he or she approaches the learning task.
s‘explanation would probably involve interviewing
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students, asking them to think aloud as they read through a text chapter, ot
administering an instrument to measure motivation and/or learning style
These results would then be correlated with performance. '

Alternatively, you could assume that properties of the text itself are re-
sponsible for student learning. This might suggest that some textbooks (in
the same subject matter) should facilitate learning more effectively than
others because they contain objectives, chapter summaries, practice ques-
Hons and feedback, o1 other features that influence how students read and
study texts Adopting this perspective emphasizes the textbook, and to find
evidence of this explanation would require textbook analyses, with subse-
quent correlation of text features and student performance How does one
decide which perspective to adopt? Is one more true than the other? Or is
there a thizd alternative that recognizes the importance of both perspectives
in providing a more complete understanding of the phenomenon?

Research decisions such as these fundamentally stem from disciplinary
assumptions, oT beliefs, that investigators have about the phenomena they
study An anthropologist, for example, goes about the study of primitive cul-
tures quite differently from how a psychologist would approach the same
investigation

What distinguishes disciplines from one another is the manner in which they
formulate their questions, how they define the content of their domains and or-
ganize that content conceptually, and the principles of discovery and verifica-
tion that constitute the ground rules for creating and testing knowledge in their
fields These principles are different in the different disciplines. (Shulman,

1988, p 5)

Because the study of learning is not itself a discipline, it has been ap-
proached by researchers representing a variety of disciplinary perspectives
You will see this in the resulting theories of learning that have been pro-
posed Behavioral psychologists, for example, argue that learning can be
fully understood in terms of observable events, both environmental and be-
havioral Cognitive psychologists, by conirast, believe that learning is medi-

ated by thought processes inside the learner. A third perspective is offered -

by social psychologists, who contend that learning is a social enterprise, de-
pendent upon interactions between the learner and his or her sociocultural
environment The point is, these beliefs dictate what questions about learn-

ing will be investigated and what theoretical constructs will be invented to .

provide explanations. This also means that two apparently competing theo-
ries may not be directed ateven the same phenomena What aspects of learn-
ing ate obscured by one theory may be illuminated by another '

In the development of a particular theory, research tends to be cumula:
tive, or what Kuhn (1570} called normal science. Investigators ask questions
that are logical next steps based on previous findings They aim to arficulate
theoretical principles that have already been devised, modifying those prin

3
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ciples as necessary to account for unexpected or contradictory findings
gometimes, however, the predictions that follow from a theory continue to
fail, despite whatever modifications are made to the theory The result is that
anomalies are amassed that cannot be explained very easily When this hap-
pens, one of TMoTe researchers will propose an alternative, truly competing
theory This is known as extraordinary science, and represents a real break-
tnrough in scientific progress and knowledge development

To be a worthy competitor, any new theory must reinterpret all the p1e-
vious findings as well as account for the anomalous ones that prompted its
invention in the first place This can occur ena limited scale within a partic-
ular theoretical orientation, as when cognitive psychologists ptopose new
theories of long-term memoty to accommodate research resuits not easily
nandled by the existing theory It can alsc occur on a grand scaie when re-
searchers shift theoretical orientations altogether, adopting disciplinary as-
sumptions that are incommensurate with the previous orientation. One
cannot, for instance, simultaneously believe that learning is entirely under-
standable in teyms of external, observable events and believe that learning
depends on internal thought processes.

The ongoing fragmentation of knowledge caused by adherence to dif-

" ferent disciplinary assuinptions is, Wilson (1998) argues, more an artifact of
- scholarship than it is a reflecton of the reat world, and he makes a case for
.. consilience By consilience, he means “a ‘jumping together’ of knowledge by
' the linking of facts and fact-based theory across disciplines to create a
" commeon groundwork of explanation” (p 8) Considet, for example, the four
- quadrants shown in the top half of Figure 12. Represented are four domains
“in which scholars conduct research on learning, Each domain has its own
. practitioners, assumptions, language, and standaxds of validation, and the
problems in learning they choose to study vary mar kedly from one another

- Consider now a series of concentric circles superimposed on the four
quadrants, as shown in the bottom half of Figure 1.2. According to Wilson
998), the closer one gets to the innermost circle, the more likely one is toen-
unter. impoztant real-world problems Yet it is in that innermost circle
> the most confusion exists and where the perspectives of all four do-
ins are essential for understanding the problem and constructing a poten-
liition For example, think about the controversy over attention-deficit
der. Ts it caused by the delayed maturation of some part of the brain?
ha “about evidence of adults who display attention-deficit symptoms?
ow can the disorder be treated effectively? What should teachers do who
haye. students in their classes that are diagnosed with the disorder?
g on the approach taken—whethe1 biological, psychological, or
onal-—different answers are proffered to each of these questions. Yet
he answers is truly satisfactory from someone’s point of view.

you study the theories presented and discussed in this book, keep in
‘accept Figwe11asa model of the theory building process,
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A Definition of Learning

Psychology , Biology- . Despite the differences among the learning theories discussed in this book,
: they do share some basic, definitional assumptions about learning First,
they refer to learning as a persisting change in human performance or per-
formance potential This means that learners are capable of actions they
could not perform before learning occurred and this is true whether or not
they actually have an opportunity to exhibit the newly acquired perfor-
Computer ) rance Typmally,.however, the only way a teacher, Instructor, 01 researcher
Science Education knows that learning has occurted is to ask the learners to demonstrate in
some fashion what they have learned Finding good indicators of learning is

as important for designing instructon as it is for building theory.
o Second, to be considered learning, a change in performance or petfor-
 mance potential must come about as a result of the learner’s experience and
"interaction with the woild This statement has several implications Some
. "behavior changes, such as the acquisition of fine motot control, can be attrib-
- vited to maturation and are therefore not considered learned Other behavior
" “changes, such as searching foz food when hungry or becoming garrulous
- “'when drunk, are obviously explained on the basis of temporary states These
©Als6 do not imply learning Learning requires expetience, but just what expe-
iences are essential and how these experiences aze presumed to bring about

earning constitute the focus of every learning theory

Psychology Biology

k FIGURE12 An Appeal to Consilience in’.

Developing Theories about Learning and -
Computer Education Instruction _

Science
Source: Adapted from Wilson, 1998

A Definition of Learning Theory
arning theoty, therefore, comptises a set of constructs linking observed
hanges in performance with what is thought to bring about those changes
tructs refer to the concepts theorists invent to identify psychological
riables. Memriory, for example, is a construct implicated in cognitive per-
learning In other words, we look at the fact that people can
onstrate the same performance time after time and reason that they do
se they. have remembered it. We have invented the concept of
o0 explain this result
1d a learning theory requires defining three basic components:

then we must also accept the provisional character of theories As much 2
we might like to think otherwise, theories do not give us the truth of the ma
ter. They simply provide a conceptual framework for making sense of th
data that have been collected so far It is probably wise to adopt the atfituc
of a “disciplined eclectic” (Shulman, 1988) and view each theory critical
what it can contribute to solving important instructional problems. It is als
useful, however, to contemplate how these theories might be synthesized :
offer mew insights on learning According to Wilson (1998), “we are. af
proaching a new age of synthesis, when the testing of consilience is.
greatest of all intellectual challenges” (pp 11-12) Thisis an exciting time
theory building about learning, with great potential for illuminating som
the difficult and challenging educational problems of our era '

S Wha_'t'.ate these changes in performance to be explained by

ans: | _at__'::la_'_x':e'_the processes by which the results are brought
including any hypothesized structures that these processes are
d fo operate on)?

What iriggers the processes to occur? What are the re-
periences that form the basis for learning?

ese questions, as well as how the answers themselves
e the various perspectives taken on learning and
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the specific theories that have emerged. To help you keep these components
in mind and to compare across theories, each chapter of this bock will end
with a “theory matrix” that displays the inputs, means, and results of learn- .
ing explained by each theory. As theories are added to the matrix, their simi- -
{anities and differences should become more evident, as should those aspects
of learning that are not yet easily explained by existing theories.

Learning in History

How people learn is not a new question in psychology, having been estab-
lished as a legitimate research pursuit in the late 1800s. But learning is also .
not the sole territory of psychologists; it has been a matter of deep concern to -
philosophers for many centuries. What is mind? How does the mind de-
velop? What is knowledge, and how does the mind acquire knowledge? |
How does the mind come to know other minds? These are just a few of the -
questions that provide the intellectual and philosophical undezpinnings to
modern learning theory. It is not my intention to review comprehensively
the history of learning theory, but it is useful to trace the major antecedents "
to today’s theories in order to provide a framework for comprehending and -
evaluating them. _
The study of learning derives from essentially two sources. Because
learning involves the acquisition of knowledge, the first concerns the nature
of knowledge and how we come to know things. What is knowledge? How
is knowledge distinguished from opinion or falsehoods? What are legitimate
ways of knowing? These are questions of epistemology How they are ar-
swered reflects one’s initial assumptions about how the mind acguires
knowledge of the world, and these assumptions influence what research
methodology is used to conduct investigations on learning. '
For example, what does it mean to “know” that density affects an
ject’s weight and therefore its ability to float? (This is a clue to the soda can
problem described earlier) Is it enough to state with conviction that very
dense objects will sink while less dense objects will float? Or, does.t
knowledge lay in one’s choice of a stryofoam block to be used fot a bu
rather than a rock? Similarly, what counts as legitimate ways of coming
know the relationship between object density and fotation? Must one exp
rience this relationship through actual manipulation of different objec
water, or can one simply be told about it with visual or verbal example
As you will soon see, theorists take opposing positions on these que
tions. Some believe that knowledge is a matter of internally representin,
external world and is primarily acquired through experience, whe
others argue that knowledge is a matter of interpretations that learners
tively construct by imposing organization on the world about them -
The second source in which modern learning theory is rooted conc
the nature and representation of mental life When knowledge is acqu

¢
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how is it represented in the mind? What are the operations or rules that
govern mental phenomena? Although these questions are not considered by
pehaviorists to be worth asking, their answers are part of any cognitive, de-
velopmental, ot biological theory about learning Mental phenomena have
pbeen conceptualized as associations among ideas, complex schemas of orga-
nized knowledge, and neurochemical changes in synapses, to name only a
few Asyou progress through this book, you wiil see that each of these levels
of analysis provides a unique view of learning.

Let us now take a brief look at how these two sources have played out

n . thzough history in the development of modern learning theory In later chap-
' ters, these foundations will be recalled to help you trace arguments of partic-

T ular theories.

. The Epistemology of Learning

“Any number of excellent texts present the history of psychology and provide
‘accounts of how philosophers’ views about knowledge and learning have

hﬁhg'ed over the centuries (e g., Hertnstein & Boring, 1965; Leahey & Har-
;:1997; Bower & Hilgard, 1981). [t is not my purpose to 1epeat those ac-
unts but instead to’ give you a sense of three epistemological traditions
t can be said to underlie the theories presented in this book. In fact, criti-
ms leveled at one theory o1 another sometimes take an epistemological
et at is; the critic appeals to epistemological assumptions of the theory
der attack and argues that these assumptions ate wrong If the assump-
re wrong, then aspects of the theory must be open to question and im-
tions drawn from it misleading at best and misguided at worst
ting alternative epistemological assumptions leads one to champion a
ting theory that is assumed to provide a better explanation of learning
ralid guidelines for instruction.
Any discussion of these traditions, however, must be preceded by a vo-
: epi_stemologicai “:sms,” or as Wilson (1998) so irrever-
led it an infroduction to the “hissing suffix ” Table 1.1 presentsa list
esenting various epistemological beliefs, each perfaining to
ture of knowledge or how knowledge is acquired
nativism;, and rationalism (the concepts shown in the top
permitted as a valid source of knowledge. Does
om experience (all learning theorists generally make this
 come from. thinking and reasoning about things? Is some
ady present.at birth and therefore inherited? There is inter-
or example, that we are genetically predisposed for
evolutionary history. Snakes and spiders were
al of p ehi_s_tc_)ric humans and still cause trepidations

in the middle block—skepticism, realism, idealism,
the content of knowledge, or what is presumed to
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TABLE11 Concepts in Epistemology

undifferentiated, to be interpreted by the mind with resulting knowledge
constructed and organized. Finally, pragmatism occupies a middle ground
where reality is acknowledged but not presumed to be known directly.

e R ]

Source of Knowledge . Rather, it is assumed that knowledge can be ascertained by means of reason

Empiricism The belief that sensory experience is the only valid source of Zj:E of expelrience, butit i_s always provisional That is, sometimes out Interpreta-
knowledge : tions will reflect reality, but we must be prepared for when they do not.

The bottom block of Table 11 refers to three major epistemological ori-

The belief that at least some knowledge is innate (i e, presentin
some form at birth)

Rationalism The belief that reason is the source of knowledge {ie, the mind
’ actively constructs knowledge)

entations o traditions—objectivism. pragmatism, and interprefivism-—that are
<till being debated in educational and psychological literature. Objectivists
view reality as independent from and outside the knower, so that learning
for them becomes a maiter of transferring what exists in reality to what is
known by the learner Knowledge tends to be seen as absolute and becomes

* equated with truth That is, we claim to know something when we can cer-
tify, or verify objectively, that it’s true {Shank, 1992, 2002)

Nativism

Content of Knowiedge

Skepticism The belief that the world may notbe “knowable” at all {i e, that our '
“knowledge” may never correspond to reality) Interpretivists, by contrast, woity little about whether knowledge is

Realism The belief that all things in the world can be known _ true in an absolute sense, arguing instead that truth {and therefore, knowi-

. Idealism The belief that knowledge consists of only ideas or representations : - edge) depends on the k-nower s frame of 1eference For example, I (who hap-
about reality ~ pens to be afraid of spiders) see a speck on the white wall of my bedroom

Pragmatism 1. The belief that reality exists but cannot be krown directly S and go in search of my husband to kill the spider He discovers, however,
'#Hat what looked like a spider to me was just a bit of dirt caught up in a cob-

Knowledge is provisional, not absolute-—-sometimes it
corresponds with reality and sometimes it doesn’t—and if can -
be obtained through empirical or rational processes :

“iweb Tt didn’t matter to me, then, whether the spider existed in reality or not;
T 'behaved as if it did Iikewise, scientists behaved as though the sun re-
volved around the earth before it became an accepted fact that the sunis the
‘deniter of our solar system. Changing one’s frame of reference changes the
‘nature of “facts” interpreted within it
. Objectivism and interpretivisin are often discussed as polar opposites,
‘with pragmatism somewhere between them on the continuum. However,
‘pragmatism can also be viewed as a position that supercedes objectivism
-and interpretivism (cf. Shank, 1990), more like the diagram in Figure 1.3 For
\e most part, pragmatists hold absolute knowledge as a worthy, but proba-
ly urireachable, goal. Thus, they emphasize theories of meaning—of what
orks—with the understanding that what works may not reflect reality, but
the extent that it can, it should. Their theories ate more like hypotheses,
epted and used for as long as evidence supports them.
‘As'an example of the pragmatic epistemological orientation, consider
ften inaccurate mental models we hold about the nature of the world
7 d the things around us that nonetheless enable us to function quite effec-
vely from day to day. How many times have you done something and
,‘That's not the way you're supposed to do it!” Your retort, of course,
it{WQr_ked!” Examples of this come to mird every time I work on the
_M_y_'_k_n_OWIedge of software programs such as Excel is adequate
"eCli}ﬂy-SOphisticated‘._ I have learned to use certain commands that
y faithfully Only when they fail do I discover that] could be using
curate sequence of commands to do what I want to accomplish My

Knowledge Traditions

2 The epistomological orientation that corresponds to the betief:
described above

Objectivism The epistomological orientation in which reality is assumed to be
external to and separate from the knower; empiricism and realisim

characterize this orientation

Interpretivism  The epistomological orientation in which reality is assumed to be
constructed by the knower; rationalism and idealism characterize

this orientation

Pragmatism ?

be knowable Skeptics question whether it is possible to know the world @
all, whereas realists believe that all phenomena can be known, even tha
which is not directly perceptible to human senses. With the right instrument
they say, anything that is real can be detected Opposite realists on the con
tinuum are idealists who believe that knowledge consists only of ideas cont
structed about reality. In this view, all sensory data are unstructured and
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Three Epistemological Traditions and Their Relation to the Study
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Pragmatism
* reality is interpreted ' » knowledge is TABLE 12
through signs, internal negotiated from of Learning
and external experience and reason
Objectivism
o ' Assumptions Reality is objective,
about reality Sj_ng‘u_lal, fragmentable
:."."?.\hiture of Generalization, laws,
Objectivism interpretivism """"t'ruth focus on simnilarities
* reality is external, * reality is internal, refative R
T ‘statements
objective {o a frarme of reference o

* knowledge is acquired * knowiedge is constructed

through experience ._'_'.S.bu.fce(s) of Experience
nowledge
FIGURE 1.3 A Conception of the Relations Among Three ; pes of Expetimental,
Epistemological Traditions sy a priori
Behaviozism,

mental model of Excel, therefore, is neither accurate nor cbmplete, but it gen-
erally works It is meaningful to me

These three major epistemological traditions—objectivism, interpretiiré
ism, and pragmatism—are all evident in the learning theories discussed in
this book. Although Leahey and Harris (1997) stated that pragmatism is the

cognitive information
processing, Gagné's
“. instructional thecry

ngmdtism

Reality is interpreted,
negotiated,
consensual

Working hypotheses,
focus on similarities
o1 differences

Experience and
reason

Any design may be
useful for
ifluminating different
aspects of reality

Educational
semiotics, Bruner s
and Vygotsky's views
of learning and
development

Interpretivism

Reality is
constructed,
multiple, holistic

Working
hypotheses,
focus on
differences

Reason

Naturalistic,
emergent

Piaget’s
developmental
theory,
constructvism

working philosophy of most psychologists, others (including myself} have
argued that objectivism has been the dominant epistemology in psychology:
and education (cf. Phillips, 1983; Driscoli, 1984; Cunningham, 1992) Ce
tainly, radical behaviozism (see Chapter 2) and cognitive information pit
cessing theoty (see Chapter 3) rest on objectivist assumptions o

By confrast, the constructivist view of cognition (Chapters 5 and 11}
much more consistent with the interpretist perspective, as is Piaget’s genetic.
epistemology (Chapter 6) Similarly related are the ideas of Bruner and Vy
gotsky (Chapter 7) Finally, biological theorists (Chapter 8) have raised thi
nature/rniurture question again by proposing that learning is limited and in
fluenced by the evolutionary history of humans Summarized in Table ;
are assumptions and theoretical implications of the epistemological :
tions described above, along with the learning theories most closely' as
ated with them. R

As you study the theories presented in this book, consider your oW
assumptions about the nature of knowledge and how they influence.y
views about jearning Interest in understanding personal epistemology.
grown in recent years, because beliefs about knowledge and learning
pear to innervate almost every aspect of individuals’ day-to-day Ii

upg

mental Appmaches to Learning
dlogi_'. al'-'ﬁréditions, there is a legacy of experimental
upon which modern learning investigators have
bal learning experiments provided a foundation for
30 d the work of Pavlov and Thorndike laid

er, 1994; p. 293). For instance, personal epistemological beliefs
‘extent to which students will actively en
“the task becomes difficult, and cope with ill-defined problems ox

ed subjects. It is likely that personal epistemological beliefs also
Loly teachiers are to use various sorts of instructional strategies.
‘believes that knowledge is constructed and relative to in-
is more likely to select strategies such as discussion and
ving than one who believes knowledge is absolute and

o learners.

gage in learning tasks, per-
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the groundwork for B E Skinner’s radical behaviorism Finally, Gestalt
theory established the basis for the cognitive process of perception that -
remains an integral part of cognitive learning theory today Let us now turn
to a brief consideration of these early approaches to the study of learring.

Ebbinghaus (1850-1909). When psychology split off from philosophy to
become the “science of mental life” (Bower & Hilgard, 1981), it was largely
concerned with sensation and perception But the research of Hermann Ebb-
inghaus ushered in a new exa of interest in the study of learning Herrnstein and
Boring (1965) atiributed the emergence of this interest to a growing faith in
scientific research in general and scientific psychology in pasticular that en-
couraged researchers to experiment on learning.

By the time of Ebbinghaus, the classical doctrine of association, which_::
was, in essence, a theory of learning, had already been established in psy-
chology. This was the notion that ideas become connected, or associated;:
through experience. The more frequently a particular association is encoun-;
tered, the stronger the associative bond is assumed to be Association
seemed to account well for learning For example, the stimulus bread is:
likely to elicit the response butter more often and more rapidly than the re:
sponse brown, because the association between bread and butter has been
frequently experienced and thus has become well learned.

Ebbinghaus presumed, then, that if ideas are connected by the fre
quency of their associations, then learning should be predictable based o
the number of times a given assoclation is repeatedly experienced This gav.
rise to the-experimental paradigm used by Ebbinghaus and learning re
searchers after him. The independent variable was defined as the number o
repetitions-of a list of associated ideas The dependent variable to measur
leatning was the subject’s recall of the list _

Because Ebbinghaus wanted to investigate the leazning of new associa
tHions, untainted by past expetience, he invented nonsense syllables to sim
plify his investigations. These took the form of consemant-vowel-consonan
trigrams (e.g , qap, jor, mol, kuw) and were assumed to be inherently mean:
ingless Then he arranged to present sequences of 16 syllables to himself
(drawn from a pool of 2,300 syllables he had constructed; Ebbinghaus, [1885]
1913) With this method, Ebbinghaus had a quantifiable procedure for inv
tigating various laws of association, as well as overall memory and forg
ting. In conducting an experiment using six 16-syllable lists, for example
Ebbinghaus wrote,

If I learn such a group, each series by itself, so that if can be repeated witho
error, and 24 hours later repeat it in the same sequence and to the same point
mastery, then the latier repetition is possible in 2bout fwo thirds of the’
necessary for the first The resulting savings in work of one third clearly me
sures the strength of association formed during the first learning between
member and its immediate successor (Ebbinghaus, [1885] 1913, 524) '

kS learning
. of other types ©
©1986)

tablished a verbal learning tra :

.. Zj-"-present day. Although nonsense syllables have given way to meaningtul
. concepts in memory exper _

"driving force within many modemn cognitive conceptions of learning
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By systematically varying such factors as the number of syllables in the
Jist, the number of lists studied, and the amount of time spent studying each
list, Ebbinghaus provided experimental verification of some obvious facts
about memory. For instance, the more material there is to learn, the longer
learning takes The longe: it has been since something was learned, the
harder it is to remember Ebbinghaus is also credited with establishing the
now-classic forgetting curve (Figure 1 4), which shows that forgetting pro-
ceeds very rapidly at first and then more slowly as the time from initial
increases. It pays us to remember, however, that Ebbinghaus’ for-
etting curve was derived from verbal learning experiments. The forgetting
f learned experiences (especially events that may have been
personally traumatic) may reveal a quite different pattern (Bourne et al,

fox
o

there can be little argument that Ebbinghaus’ experiments es-

" Finally,
dition that has carried through even to the

iments, the principle of association remains &

Thomdike (1874-1949)  Like Ebbinghaus, Bdward L. Thondike was inter-
the doctrine of association, but association between sensation and
impulse rather than association between ideas. In other words, Thorndike in-
estigated learning in terms of the associations related to action. For his
dies, Thorndike preferred to use animals (mostly cats and chickens),
which seemed reasonable at the time on the basis of Darwin’s thesis of the
ntinuity of species, and he formulated the first experimental procedures to

sted in

rgethng Curve {after Ebbinghaus,
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be used in the study of animal learning. These comprised repeatedly placing
an animal in a “puzzle box” and recording, as a measure of learning, the de- Stage 1
creasing amount of time it took the animal to operate the latch and escape. : . e iy
. . . . . ; Unconditioned Unconditioned
The results of his experiments convinced Thorndike that an animal <timulus response
learned to associate a sensation and an impulse when its action had a satisfy- -
ing consequence. In other words, the animal formed an association between % s ; .@
the sense-impression of the interior of the box and the impulse leading to the 7.
successful escape action, because the action led to a satisfying result— Food Salivation
namely, escape from the box This principle Thorndike termed the Law of
Effect, and it represented 2 modification of the classical principle of associa- Neutral stimulus
tion that would have far-reaching implications for behaviorism @
Finally, Thorndike called into question the existence of mental associa-
tions in animais. He argued, albeit tentatively, that the associations which ex- No effect
plain animal behavior do not necessarily mean animals feel or think while b
they act Nor is it necessary to ascribe mental motives to their actions. Per-
haps, said Thorndike, animals have no memories, no ideas to associate. This ¢ N Stage 2
sather revolutionary notion stands as a second legacy to behaviorism, and - - Uncc;_ndstlmned
behaviorists who followed Thomndike extended it quite boldly | stmuus
@ Unconditicned
Pavlov (1849-1946). A third experimental approach to the study of associ- response
ations brought together associationism and reflexology In his investigations Food i ,
of the digestive reflexes of dogs, Ivan Pavlov noticed that the dogs salivated +
not only to food, but often to a variety of other inappropriate stimuli (e.g, Neutral stimulus W
the sight of the trainer who brought the food). Whereas this phenomenon eutral MU Salivation
plagued other researchers, Paviov saw it as an opportunity to experimen-
tally study learning as well as innate reflexes. He called this salivation to the
sight of the trainer a learned reflex that is established because of an associa-
tion between the approptiate stimulus (food) and the inappropriate one (the.
trainer). In other words, something neutral is paired with something that Stage 3
causes a response uniil the neutral thing also causes the response This
proved to be the beginning of an extended 1esearch program in classical con- o .
ditioning {or Pavlovian conditioning). Coqdltaoned Conditioned
&\ o ) stimulus response
According to the classical conditioning pa:fadigm, an unconditioned
stimulus (UCS) biologicaily and involuntarily elicits an unconditioned te- @ I 3
sponse (UCR) The dog salivates when food is put in its mouth; you blink 7,
Salivation

when a puff of air hits you in the eye; a child startles when a loud noise is
made behind her Theoretically, this 15 depicted as shown in stage 1 of
Figure 1 5. Then, because it is paired with the UCS, a conditioned stimulus
acquires the ability fo clicit the same response Because the response is now
conditioned fo the new stimulus, it becomes a conditioned response. So, for
example, inging a bell does not normally have any effect on salivation, but
when it is repeatedly paired with the presentation of food, it can become &
conditioned stimulus and will elicit salivation even in the absence of food
This might be depicted as shown in stages 2 and 3 of Figure 15 '

FIGURE 1.5 The Three Stages
of Classical Conditioning
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Examples of classical conditioning probably come readily to mind My "
dog salivates at the sight of heartworm pills, because dog bones have cus-
tomarily been given to him at the same time as the pill A child cries (CR) at ;

the sight of dogs (CS) after one growled (UCS) menacingly at him Some |

years ago, I fell asleep in a church service because the minister turned the
lights off Since darkness had always been associated before with fatigue and ;
going to sleep, it acted as a conditioned stimulus for sleep even though the .
service was in the morning and I was well rested :

Probably the most widely cited example of classical conditioning in ;
humans is the study conducted by Watson and Rayner (1920) with a - °
month-old baby, Albert B Interested in the conditioning of emotional re-
sponses, Watson and Rayner first sought an unconditioned stimulus that .
would reliably elicit the unconditioned response of crying in Albert They -
eventually discovered that they could trigger the crying reflex with a loud

noise, specifically a hammer being struck against a steel bar Watson and

Rayner then presented Albert with a large, tame white rat, and as Albert ap- &

proached the animal, they hit the hammer against the steel bar After seven

ulus and crying the conditioned response

In subsequent tests, Watson and Rayner reported that Albert also cried.
when exposed to a rabbit and a fur coat Thus, he exhibited stimulus gener-
alization, a phenomenon that Paviov had already demonstrated with his
dogs. In classical conditioning, stimuli that are highly similar to the CS will
also elicit the CR in varying degrees In addition, Pavlov showed that when-
a conditioned stimulus is paired with another neutral stimujus, the second
stimulus can also become conditioned, resulting in the phenomenon known
as higher-otder conditioning Finally, when a conditioned stimulus is pre-
sented over a sufficiently long period of time without the UCS, it will evens
tually lose its ability to elicit the conditioned response. In this way, extinction:
of the conditioned response to the conditioned stimulus occurs :

So what happened to Baby Albert? Watson and Rayner intended to
cure him through extinction and counterconditioning (pairing a pIeasanf
UCS with the rat CS), but they never had the chance, since Albert’s mother
moved, taking him with her One can only hope that the conditioned
sponse eventuaily weakened with time

The principles of stimulus generalization and discrimination, extin
tion, and counterconditioning, originally established by Paviov, became
jmportant elements of operant conditioning as well (see Chapter 2). Coun:
terconditioning, now known as systematic desensitization (e g., Wolpe, 195
1969}, is also a standard therapeutic technique for treating various types
fears or anxieties. The question of whether humans truly condition in the
Pavlovian sense, however, remains a debatable one Brewer (1974) review
over 200 studies that purported to demonstrate conditioning and conclud

: in perception.
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that mental processes intervened in most cases. That is, only subjects who
were told about UCS-CS pairings tended to acquire the conditioned rte-
sponse Leahey and Hartis (1997) commented that

it is interesting to cbserve that the studies Brewer reviews, almost ail of which
support the cognitive position, go back as far early as 1919 and were produced
in all the following decades up into the 1970s, right through the dominance of
behavioral theories in the field of learning, This shows the powes of tradition.
If research programs are going well, then occasional chalienging results are
either quietly ignored, called interesting phenomena to be shelved for later
study, or explained away Only when an alternative view emerges, as cognitive
theory emerged in the 1960s to rival behavior theory, do old problems appear

significant p 4

Cognitive approaches to learning have dominated American psycholog
since about the 1970s, but they had a much longer-standing tradition in

pairings of the noise with the zat, Watson and Rayner presented the rat.; - .., Europe with the Gestalt school

alone. Immediately, Albert began to cry; the rat was now a conditioned stim- 2 i
' . Gestalt Theory (Early 1900s). While the doctrine of association was being

" articulated in the experiments of Fbbinghaus, Thorndike, and Pavlov, a
" countermovement developed among German theorists intetested primarily

Called the Gestalt school, itis thought to have started with the
publication of Max Wertheimer’s article on apparent motion in 1912 {(Her-
“genhahn & Olson 1997). Wertheimer noticed that two alternately blinking
“lights on a train appeared to be a single light moving back and forth. This il-
“tusion of motion, which he called the phi phenomenon, cannot be explained
>y analyzing the actual flashing of the lights. Rather, the psychological expe-
ience (ie, perception of motion) appeared to be different from the sensory
omponents (i e, sensation of flashing lights) that composed it Thus, consis-
ent with the interpretivist tradition, Gestalt psychologists believed that
knowledge comes from more than just experience; it also involves the
knower actively imposing organization on sensory data. Indeed, the German
d Gestalt means “configuration” or “organization i

Gestalt theory came to the atiention of American psychologists by the
blication in English of Wolfgang Kohler ‘s The Mentality of Apes (1925) and
urt Koffka’s The Growth of Mind (1924) (Bower & Hilgaxd, 1981). Of particu-
‘interest are Kohler's experiments with apes, because it was on the basis of
ese that he struck a dissenting opinion to the associative view of memory.
d of allowing that the mind learned simple connections between ideas
{ations between stimuli and responses, Kohlex argued that his apes
lations among stimuli and could modify their behavior by perceiv-
Tiew ways.

rpical experiment conducted by Kohler involved placing food
each of an ape ina cage. The food could be obtained, on different
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trials, by moving an obstructing box out of the way, pulling a coxd in a pai-

ticular direction, or putting two sticks together to make a lever long enough -
to reach the food Although some of their attempts to reach the food failed,

the apes did not behave in a randorm fashion, asserted Kohler Nor did learn-

ing appeat to occur in a regular, continuous way from a pattern of trial and -
error and a gradual buildup of correct associations. Instead, the apes exhib-
sted what Kohler called insight After a failled attempt or two and often a
period of complete inactivity, the apes employed the correct solution and ob-

tained the food.

According to Kohler, the behavior he observed could not be easily ex- ;
plained by the principle of association alone Thus, he proposed a “class of -
inner processes” which enabled the apes to grasp the structure of a situation.
That is, they acquired a relation between two things, an “interconnection ;
based on the properties of the things themselves, not a mere “frequent fol- -
lowing of each other’ or an ‘occurring together '~ (Kohler, 1917, p. 578; em- -

phasis his).

For insightful learning to occur, Gestalt theorists argued that all the :.i:

parts to a problem had to be exposed to the learner They criticized
Thorndike’s experiments for keeping important elements of the problem
hidden from the chickens, thus preventing insightful Jearning (Her genhahn
& Olson, 1997) Four features generally characterize insightful learning:

1. After a period of inactivity or trial and error, the learner suddenly and

completely grasps the solution.
2. The learner performs the solution in a smooth and errorless fashion.
Theleatner retains the solution for a very long time. :
4 The learner can easily apply a principle gained through insight to
other{:similar problems.

The fourth characteristic has important implications for instruction:
that differ fadically from what might be suggested from the principle of as-
sociation. Wertheimer (1959), for example, contended that memorizing rules:
or facts and applying them without thinking can Jead to stupid mistakes, as;
when “a nurse, while making her rounds in the night shift, wakes up pa-
tients to give them their sleeping pills” (Michael Wertheimer, 1980, cited i
Hergenhahn & Olson, 1997, p 268) What is more important, according to.
Wertheimer, is coming to see the structure of problems, which leads to un

derstanding how they can be solved Although teachers can guide studen
toward understanding, in the end, the students themselves must experience.

the insight required for problem solution for it to be lasting.

Summary. Most of the major issues for learning and the topics of this boo
have now been established. Ebbinghaus, Thoindike, and Pavlov shared th
view that learning depends on associations and proceeded on the assump
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hon that the complexity of thought and behavior can be reduced to simple
connections among events We see the same perspective underlying modern
pehavioral theory and cognitive information processing theory In the
formesz, the associations are between environmental stimuli and behavioral
responses. In the latter, mental associations mediate between stimulus and
response In both, however, theorists fundamentaily assume that they can
sccount for complex behavior in terms of elemental associations.

By contrast, Kohler’s view that learning is more than a collection of as-
sociations established the treatment of learning and perception associated
with Gestalt psychology This perspective is evident in censtructivist con-
ceptions of cognition which are finding voice in schema thecry, situated cog-
nition, and educational semiotics

Largely ignored by both behavicral and cognitive information process-
ing theorists have been Issues of biology and development in learning. These
were of prime concern to Piaget, whose theory has had a tremendous influ-
ence on the study of cognitive development, and Vygotsky, whose writings
from the 1920s and 1930s are again exerting influence on learning and devel-
opmental theories In addition, neuroscientists have now proposed their
own theories of how learning and memory operate and suggested, once

" more, that evolution may impose constraints on learning

Finally, motivation has met with a renewed interest in studies of learn-
ing Originally investigated undez the notion of “drive” in early behavioral

. theories, motivation has been reconceptualized as an affective variable medi-
.. ating cognition and subsequent performance. Along with biological and de-
- velopmental determinants of learning, motivation as well deserves owx

. ronsideration

Learning Theory and Instruction

Theories of learning focus or and describe the process of learning,. For many

.-'-l;éax'ning theorists, this description is their primary goal and whatever

applied knowledge may come from it is serendipitous. Cognitive psycholo-
sts, for example, concern themselves largely with the structure and pro-
sses of the mind and cognition. Development psychologists seek to
derstand human development from infancy to old age. Neuroscientists
opeé to discover the secrets of the brain But some of these researchers, as
well as educational and instructional psychologists, think about the implica-
tions.of learning theories for instruction.

- By instruction I mean any deliberate arrangement of events to facilitate
arner’s acquisition of some goal The goal can range from knowledge to
ills to strategies to attitudes, and so on. The learners can be adults or
ildren of any age, background, or prior experience The setting in which
g takes place can be formal, school-based, on-the-job, or in the
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community—wherever progtams fot learning are being designed and im- .
plemented Those in charge of instruction can include public and private i
school teachets, training instructors, or instructional designers. The basic as- -
sumption, no matter what the particulars of an instr uctional situation, is that
effective instruction is informed by theories of learning i

Reigeluth (1983, 1999) distinguished between descriptive and prescrip- -
tive learning theory, as well as between learning and instructional theory As.
indicated earlier, the very point of learning theory is descriptive-—to describe

the processes by which observed changes in performance are brought about k!
On the basis of descriptive theory, however, prescriptive principles can be de- -/

rived and empirically tested For example, the behaviorist principle of rein- !
forcement, “pleasant consequences of any behavior increase the probability
of the behavior ‘s reoccurrence,” can be rephrased in terms of a prescription:
“To increase the occurrence of some desired behavior, reward it ” :

Ihis prescription essentially indicates what conditions of instruction;
should facilitate learning, but it does not prescribe specific instructional meth-
ods To do this, we might say, “To increase the occurrence of some desired be-
havior, begin instruction by modeling the behavior, then reward the learner.
with colored stickers for each succeeding attempt to perform the behavior.
Then, when the behavior seems firmly established, reduce reinforcement to:
every third correct petformance.” Thus, according to Reigeluth (1983, 1999), a
Jearning prescription is not exactly the same thing as an instructional prescrip-.
tion, as might be obtained from an instructional oz instructional design theo :
As a result, he argued, learning prescriptions may not be as easily applied by
the classroom teacher or instructional designer as instructional prescriptions

Although Reigeluth is undoubtedly right that learning theories are not
as readily applied as instructional theories, there are few instructional the
ries as well developed as most learning theories. One of the few exceptions
Gagné's (1985) conditions of learning (see Chapter 10) But Jest we becom
disheartened, there are instructional implications that can be drawn from ih
learning theories in this book, and many of these have been independent
investigated and have amassed empirical support. To the extent possibl
therefore, each chapter not only describes a given learning theory, but als
presents instructional implications that either have been, or can be, derive
from it Moreover, questions are included with each chapter that are d
signed to help you compatre and contrast theories and derive instruction
implications of your own :

The General Plan and Approach of This Book

In Part 11, the behaviorist perspective on learning is presented with the rad_l
cal behaviorism of B. F Skinner Although traditional behavioral theorists wh
preceded Skinner are described briefly, they had relatively litile to say abot

o
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instruction, whereas Skinner had a great deal to say The cognitive perspec-
iive on learning is the subject of Part 1Ii, which includes chapters on the in-
formation processing model of cognition, meaningful learning and schema
theory, and situated cognition.

Developmental issues related to learning are raised in Part 1V, begin-
ning with Piaget’s theory of cognitive deveiopment and information process-
ing theories that have been proposed to cover areas where Piaget’s theory
ceems to be in error In addition, Bruner’s concept formation and inquiry
model of instruction and Vvgotsky's social formation of mind are discussed.

Part V offers a chapter on learning and biclogy, in which the sociobio-
Jogical and physiological bases of learning and memory aie explored Al-
though these may seem rather far removed from instruction, researchers
fiom a variety of fields have attempted an interdisciplinary discussion on

the brain, cognition, and education
Part VI focuses on motivation as a mediator of learning and perfor-

" mance. Albert Banduia’s social learning theoty is presented, along with John
" Keller's model of motivational design Finally, in Part VI, learning and in-
Jroctogtruction are brought together in

- Robert M. Gagné and modern-day constructivists

the contrasting instructional theories of

" Each chapter begins with a concept map and outline that provide both
i'éphic and verbal ofganizers for the material discussed within. Cne or

o
iore scenarios follow that illustrate with concrete examples some of the the-

‘oretical concepts of the chapter; these aze elaborated within the chapter so

that you can get a sense of what each theory looks like in context. To help
5 make connections across chapters and discern similarities and differ-
eficés among the different theories, a single story, “Kermit and the Key-
rd,” is presented at the end of this chapter that is discussed again in each
ucceeding chapter from a different theoretical perspective. This is essen-
ally a true story, although some details have been altered or elabozated to
wake a particular point about one theory or another. By viewing the same
ituation from differing theoretical vantage points, you should begin to ap-
reciate’ where theories converge on their explanations of learning and
they diverge.

5. you read the story for the first time, try to identify what you think
iputs, processes, and results of learning, as these concepts have been
{in this chapter Tty todo the same thing from the perspective of each
apter that you study, before you read my interpretation of that theory
re ates to the story. If your interpretation differs from mine, what ate the
oinis of disagreement and why do you think they occurred? Consider as
reaction to the explanation or view of learning that each theory ap-
provide with respect to the story What aspects of the explanation do
pelling? Of what aspects are you skeptical, and why?

_k-.rénds with a brief chapter entitled, “Toward a Personal
aming and Instruction” Any book on learning necessarily




reflects its author’s unique perspective and individual beliefs about the-
nature of knowledge and how we come to know things. My selection of the-.
ories to discuss, the sequence in which I have placed them, the examples I
have used to illustrate them, and the conclusions I have drawn from them

are all clues to my view of learning,

By the time you finish this book, however, you should have developed -
ot fine-tuned your own informed view of learning. You should be ready to
take a stand on the merits o1 faults of a particular theory as it might be
applied to various instructional problems. You should be in a position to -
identify gaps in theory and to suggest where future research might profit- -
ably be conducted. In essence, if this book is effective, you will have become
a “reflective’ practitioner,” whether your practice is in the classroom, the -

training center, o1 the laboratory

Kermit and the Keyboard

Three years ago, Kermit decided that he wanted to learn to play the key-
board. Many years ago, he studied music formally, and he enrolled as a

music petformance major at a local university He became proficient at clari-

net and saxophone and played in both the community symphony and a five- :
piece dance-band However, the repetitive nature of concerts— playing the

same pieces time and again—eventually bored Kermit, and he dropped out
of school before earning a degree.

Kermit became attracted to the keyboard because he liked the idea of a

one-man band. The electronic capabilities of these instruments are truly
amazing. One person at the controls can indeed sound like many instru-
ments playing in harmony. The instrument Kermit bought had many built-in
features (e.g, prerecorded backgrounds and accompaniments, different
voices and rhythms, the ability to play and record multiple tracks, the ability
to slow down or speed up the accompaniments) As one might imagine, the
instrument also came with a lengthy manual illustrating and describing all
its various features and how to use them
Although Kermit learned to read a musical score when he was taking

formal lessons, he has never played a keyboard before, so he spends time
hunting and pecking on the keys to familiarize himself with the layout He
hauls out some old music instruction books with simple exercises in them,
and he buys a couple of fake books that contain familiar popular songs Fake
books show what chords are to be played during each measuze of a song
These chords correspond with shortcut keys on the keyboard, so the player
has to play only one key instead of the entire chord Kermit selects some ex-
ercises to practice and makes a list of a dozen or so songs that he would like
to learn to play

- Every day, Kermit plays for about an hour On some days, he plays for
longer; on others, he might quit after 20 minutes. Some days, he plays more
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4 n'-.'b'nce, pethaps 30 minutes in the morrﬁng and 20 migutes in.the
ening. The more mistakes he makes while playing, the more likely he is to
?"Vit after a short time. He plays a few songs fz-equentiy, bui he makes so
qu . mistakes on some songs that he stops playing them at all

mz.l-lleOHe of the songs that Kermit plays often is “House of the Rising Sun,”
and he tries many different voices and accompaniment:cs to hear. how diffgr-
“.nt the song sounds using each one. He seems fo enjoy coming up with
ent ue arrangements by mixing voices and backgicunds One day, toward
: u'r'nznd of th: song, Kermit makes a mistake and holds one note longer than
t}}i music score indicates, but it sounds fine with the thythm of that pgrticu-
“lar accompaniment, so he dOESI.W.’t seem aware thgt he has made a m;stal;e.
:"'EveIY #ime he plays the song using t.hat accompaniment agau;l, he Elah es { f?
:same mistake Playing the song with other 'be.lckgxo'unds, thoug . he per
forms flawlessly. When he first startec.l practicing this song, Kelet ha@ to
'-"play it quite slowly to avoid making mistakes, but now he plays it at the rec-

- ommended tempo. _
; About once a week, Kermit reads a section of the keyboard manual,

" isually pertaining to some feature with which he has been experimenting
. during his practice sessions. Occasionally, he -seeks help_ L-mdex.standmg the
© text, asking questions of his wife or going on-line to participate in a chat ses-
“sion. He is considering joining a group tha? meets every otk_ler Sunday to
o play together. He has attended the jam session a couple of times, ‘and it is
mo:c,tly a social event The group is very fluid; pgople at.tend as their sched-
" ules permit, and they play whatever pieces strike their fancy on a given

' evening Some members of the group play by ear, but many shaze pieces of

music that they practice individually before getting together Kermit can’t
‘. decide whether he would learn more by playing with others or whether the
.- same boredom would set in that he remembers from his dance band and

symphony days.

Initial Focus Questions about "Kermit and the Keyboard”

. What is Kermit learning in this story? . o _ ,
What appear to be the inputs or preconditions to learning in this story?

What appear to be the processes of learning in this story?

. What is Kermit’s role during the learning procgss? -
What instruction appears to be present in this story, and what is its

SISl .

role? »
What are the implications of Ebbinghaus’s forgetting curve for Kermit's
practicing? o ,
7. Do you see any examples of Thorndike’s Law of Effect in this story:

=2}

Answer to the Soda Can Problem: Regular soda is much denser than diet soda
" because of the sugar it contains compared with the very small amount of az-
. tificial sweetener contained in diet soda



FL sy 4 oZARGL 40T MU UL R L

Part II: Learning and Behavior

Suggested Readings
Bower, G. H., & Hilgard, E R (1981) Theories of learning (5th ed.). Englewood Cliffs, NJ: Pren-'
tice-Hall,
Dills, C.R. & Romiszowski, A T (1997}, Instructional development paradigms Englewood
Cliffs, NJ: Educational Technology Publications.
Leahey, T. H., & Harris, R J. (1997) Learning and cognition (4th ed.) Upper Saddie River, NJ:'
Prentice-Hall :
Wilson, E Q. {1998). Consilience: The unity of knowledge. N'Y: Knopf

Radical Behaviorism

Reflective Questions and Activities

1. Unger, Draper, and Pendergrass (1986) reported that students may have diffj-
culty understanding epistemologies that dash with their own, tacit beliefs"
They suggested, therefore, that students should examine their personal beliefs.:
about knowledge and ways of knowing. Look up Unger et al ’s study, and com-
plete the survey they provide (directions for self-scoring are included) How
might your score be interpreted?

REFERENCE: Unger, R K., Draper, R. I, & Pendergrass, M. L. (1986). Personal

is most closely -
RADICAL associated with —— { B F. Skinner

BEHAVIORISM theorist

epistemology and personal experience. Journal of Secial Issues, 42(2), 67-79. involves
2. Unger et al (1986) discuss a variety of reasons accounting for different episte- .-
molegical beliefs among groups of individuals, including gendes, for example h : T
Ask your classmates to complete the survey, and then discuss the Iesuli's What - Experirr?en al Prénﬂpi'?grof
? ' ) — -which igads to ——* enavi
are possible reasons for the differences in your scores? Analysis of W Management-
REFERENCE: same as above Behavior .

provide the basis for

3. According to 'Schommer (1990), the epistemological beliefs learners hold may -
infiuence the manner in which they approach a learning task and what they
subsequently learn. Specifically, she examined such beliefs as “Knowledge is
discrete and unambiguous,” “Ability to learn is innate,” “Learning is quick oz °
not at all,” and “Knowledge is certain.” She found that students who believed
in learning as a quick, ali-or-none phenomenon generated simple, overly gen-
eral conclusions from what they read and were overconfident in their own -
learning What do Schomumer s findings imply for instruction? Should teachers
or instructional designers be concerned with their students’ epistemological
beliefs? How should instruction be modified based on these beliefs?

REFERENCE: Schommer, M {1990) Effects of beliefs about the nature of knowl-
edge on comprehension. Journal of Educational Psychology, 82(3), 498-504

Y -

Applications Behavior modification

PS!
instructional objectives

Performance analysis
and improvement

29



