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INTRODUCTION

Framing The Transfer Problem

James M. Royer
Jose P. Mestre
Robert J. Dufresne
University of Massachusetts-Amherst

The topic of how the transfer of learning occurs certainly has legs in the
educational and psychological literature, where it has occupied center
stage for over 100 years. Transferis a term that describes a situation where
information learned at one point in time influences performance on infor-
mation encountered at a later point in time. The question attracted the
interest of researchers shortly after the birth of psychology as an empirical
science and has continued to be a topic of considerable interest, as cvi-
denced by the chapters in this volume. Our purpose in this introductory
chapter is to provide an historical context for the remaining content and
to emphasize the unique contribution of each of the chapters to follow.
There are many new and exciting ideas in this book and we hope readers
enjoy them as much as we have.

Psychology as a scientific discipline began in the middle of the 1800s,
and one of the first questions that concerned ecarly rescarchers was the
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vili  INTRODUCTION: FRAMING THE TRANSFER PROBLEM

isste of how information learned at one time comes to influence learming
and performance at a later time. An carly analysis by Tolfding (1892)
serves as a departure point for the discussion to follow. Toflding was con-
cerned with the problem of recall, and he suggested that the problem
could be conceptualized as follows. Suppose that a learning event was rep-
resented by the letter A, and the stored internal representation of that
event, when learned, was represented by the letter a. Now suppose that the
internal representation of a response to the learned event was represented
by the letter b, and the observable response made when b was activated was
represented by the letter B. The chain of IHollding's representation could
then be characterized as A-a-b-B. Recall would occur when event .\ would
again activate a and ultimately result in performance of the previously
lcarned B.

Using Hoffding's representation, the question of transfer arises when A
is no longer identical to its initial form, but rather, some variant of tha
form, A Will A'activate a, and what are the conditions that govern the like-
lihood that a will be activated? This is the central theoretical question con-
tained in the transfer issne, and we will shortly unpack that question into
some of its subparts.

Before doing so, however, we want to mention that the question of how
transfer works, and how transler can be facilitated, is a vitally importan
educational issue. llere the questions are, can we arrange educational
experiences in an optimal fashion so that one learned event facilitates the
acquisition of a later learned event, and can we (cach in a manner that
optimally extends the range of events to which initially learned material
can be applied? As we will see shortly, these are also complicated questions
that need to be decomposed before we can fully appreciate their complex-
ity. In addition, these questions are the primary concern ol the chapters in
this volume.

Before we can adequately address hoth the question of the theory of
transfer and the educational enhancement of transfer, we need to do some
definitional housework. In the next section we introduce a number of the
concepts that have been introduced to describe various aspects of transfer.
The definitional section is followed by a brief history of both the theoreti-
cal and educational ideas that have dominated the transfer issues, which in
turn leads into a discussion ol the contributions of this volwne.

DISTINCTIONS BETWEEN TYPES OF TRANSFER

The description of types of transfer is useful hecause it illustrates hoth the
historical evolution of transfer research and the breadth and scope of the
transfer issue.



Introduction: Framing the Transfer Problem ix
Lateral and Vertical Transfer

The distinction between lateral and vertical transfer was made by Gagné
(1965). Vertical transfer occurs when a skill or knowledge unit learned in
one situation directly influences the acquisition of a more complex skill or
knowledge unit learned at a later point in time. From Gagné’s perspective,
the simpler skill was a necessary precursor to the acquisition of the more
complex skill and instruction should be arranged to take advantage of the
hierarchical structure of information to be learned. The concept of vertical
transfer was part and parcel of the whole mid-1900s movement that
involved careful task analysis of educational content and the attempted
assurance that lower-level knowledge be learned before higher-level mate-
rial was attempted (e.g., mastery learning). The idea behind task analysis
was that you could begin with terminal learning goals, ask the question of
what content would have to be learned before the terminal material could
be learned, and then proceed to move backward until you encountered
what was referred to as “entering behaviors.” Entering behaviors were skills
that children have acquired before entering school. Having completed the
task analysis you could then begin to design instruction that would system-
atically teach the identified skills, beginning with those coming immedi-
ately after the entering behaviors, and leading ultimately to the mastery of
terminal learning goals.

Lateral transfer was less well defined in Gagné’s (1965) system. He
referred to lateral transfer as “a kind of generalization that spreads over a
broad set of situations at roughly the same level of complexity” (pg. 231).
As a presumed example, lateral transfer would refer to situations where a
child would learn things like the correspondence between fractions and
decimals, and the fact that letters can be the same even when their physical
appearance changes, as in the case of font changes. These examples may
not capture what Gagné had in mind, and it is safe to say that the distinc-
tion was not well defined. As we will see as we proceed with this section, this
definitional fuzziness is symptomatic of a problem in defining one broad
class of transfer situations.

Specific and Nonspecific Transfer

Specific transfer involves a situation where there is a clear similarity
between the stimulus complex encountered in one situation and the stimu-
lus complex encountered in another situation. We can use Hoffding's rep-
resentation to illustrate specific transfer. If A and A’ are quite similar to one
another, then it is very likely that the appearance of A" will activate the
stored memory representation g, and thereby facilitate the attachment of a
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previously learned response to the new learning event. As we will see in the
later section on theories of transfer, the analysis of the conditions of spe-
cific transfer was particularly popular duwring the heyday of behavioral
learning theories.

Nounspecific transfer refers to sitnations where there is no obvious rela-
tionship between the stimulus properties of two learning events, but the
acquisition of one nonetheless influences the acquisition of the other. The
classic example of nonspeciflic transfer in the behavioral learning era was
“learning to learn” demonstrations where practicing one set of learning
events could be shown to [acilitate another set ol learning events even
though there was no obvious stimulus similarities between the two events.
For example, IHarlow (1949) analyzed experiments where monkeys were
shown 1o become more adept at repeated problem solving even though
there was no obvious relationship between the successive problems they
were solving.

As was the case with lateral transfer, one cannot [ind a good delinition of
what nonspecific transfer is. Past researchers knew it when they saw it, but
found it impossible to define in a formal fashion.

Near and Far Transfer

When discussing the idea of specific transfer we noted that learning
events involving similar responses can be quite similar to one another in
terms ol their stimulus properties, but they can also be quite different from
one another. In order to capture this distinction, some authors (e.g.,
Mayer, 1975) began to refer to transfer events as involving cither near or
far transfer. Near transfer referred to situations where there was a great
deal of similarity between the conditions of original learning and the con-
ditions involved in transfer learning, whereas far transfer involved litde
similarity between the two events.

One common way the dilference between near and far (ransfer is dis-
cussed is in terms of school-learned events and out-of-school events (e¢.g.,
Royer, 1979). School-learned events are often described as involving near
transfer since many of the conditions involved in learning one event are
also present when another event is learned. In contrast, when school-
learned material is applied to an out-of-school problem, it is said to involve
far transfer since the stimulus complexes in the two sitnations are likely to
be quite dilferent.

Far transfer has also been difficult to define. Early on it was thought of
as representing the far extreme of a stimulus generalization gradient (10 be
discussed in a following section) that will still activate an carlier learned
response. However, usage by researchers in the later half of the 1900s soon
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expanded this notion to one involving such ideas as the category of real-
world problems that could be solved through the use of mathematical
operation (e.g., multiplication). The class of such problems is obviously
very large and very varied in form. Thinking of the class as involving a stim-
ulus generalization gradient is simply not a very satisfactory way of defining
far wansfer.

Literal and Figural Transfer

Royer (1979) presented another distinction that he described as involy-
ing either literal or figural transfer. Literal transfer involved the applica-
tion of an intact bit of knowledge to a new learning event. So, for
example, the skill of calculating the area of a rectangle can be applied
intact to the novel problem of determining the size of a rug necessary to
carpet a room. In contrast, there are other situations that seem not to
involve the transfer of an intact skill, but rather involve the application of
a segment of world knowledge as a tool for thinking about or learning
about a new problem or issue.

Royer (1979) mentioned figural language like metaphor and simile as
the clearest examples of figural transfer. For example, when we hear
phrases like “Encyclopedias are goldmines” or “Our brain is like a com-
puter,” we are being asked to use the world knowledge we have about the
referent of the sentence as a tool for understanding or thinking about the
subject of the sentence. Royer suggested, though, that activities like the use
of analogy in teaching also involved the use of figural transfer, since invok-
ing an analogy involves asking the learner to use their knowledge about
one topic as an aid in understanding and learning about another topic.

The problem with Royer’s notion of figural transfer is that it involves
definition by example, never a very satisfactory way to formally define a psy-
chological construct. In short, figural transfer suffers from the same short-
comings as definitions of lateral and far transfer.

Comparisons between the Distinctions

It is obvious that there is a great deal of similarity between some of the
distinctions mentioned in the above sections. For example, the idea of ver-
tical transfer is based on the notion that there is some systematic and obvi-
ous stimulus relationship between early learned skills and later learned
skills. Typically these relationships are strong enough that they can be
described as involving specific transfer. Likewise, there is a great deal of
similarity between the ideas of near transler, specific transfer, and vertical
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transfer. Moreover, the examples that Royer (1979) used to describe literal
transfer could also be thought of in terms similar to those used to describe
near, specific, and vertical transfer.

It is also the case that there are readily available educational tools for
promoting near, specific, vertical, and literal transfer. All of these transler
forms involve sitnations where there is an explicit stimulus similarity
between the conditions of early learning and the conditions of later learn-
ing. If one wants to devise educational experiences that promote these
kinds of transfer, it can be done by simply arranging the stimulus condi-
tions of learning so as to emiphasize the similavities of the learning events.

Whereas it is easy to classify types of transfer that are based on the con-
cept of stimulus similarity, as we have seen, it is far more difficult to charac-
terize types of transfer that are not based on the resemblance of stimulus
events. As noted earlier, Gagné’s (1965) notion of lateral transfer was
poorly defined as are nonspecific transfer, far transfer, and figural transfer.
We have long been able to show that these types of transfer do indeed
occur. But what has been far more difficult is to identify and define the
properties that govern them.

The notion that there is a vast realim of transfer problems that are poorly
understood foreshadows the content ol this book. Each of the chapters
makes a contribution to either understanding or measuring transfer in sit-
uations not involving obvious stimulus resemblances between learning or
problem-solving events. Before we turn to a description of the chapters to
follow, we need to conduct a briel survey of historical theories that have
been used (o explain transfer. Describing the historical theories will allow
us o bring the unique contributions of the chapters in this book into
sharper focus.

HISTORICAL THEORIES OF THE TRANSFER OF LEARNING

IHistorical theories of the (ransler of learning can be divided into two cate-
gories: those that emphasize the analysis of events external to the learmer,
and those that emphasize the analysis of events internal in the learner. We
will call this first category of theories environmental theories, and the sce-
ond, cognitive theories.

Environmental Theories of Transfer
The first serious theory of the transfer of learning was proposed by

Thorndike and Woodworth (1901), and it was called the theory of identical
clements. They proposed that transfer from one task to another would
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occur only when both tasks shared identical elements. Furthermore, they
proposed that as the number of shared elements increased, one would see
either an increase in the amount of transfer occurring from task to task, or
an increasing likelihood that transfer would occur at all. Shared elements,
of course, referred to shared stimulus features in the two learning tasks. As
the proportion of shared stimulus features between tasks increased, there
was a corresponding increase in the degree of transfer between the tasks.

Thorndike and Woodworth’s (1901) analysis implied a sort of stimulus
similarity gradient between the stimulus features of learning tasks, but they
did not offer any direct evidence that such a gradient existed. Such evi-
dence was soon to come in the form of stimulus generalization research.
Consider the example of a dog that has been classically conditioned to sali-
vate to a 500 Hz tone. Now imagine an experiment where a conditioned
dog was systematically presented with tones that varied from 500 Hz by
increments of 25 Hz. The results of such an experiment that measured
saliva flow would show that the maximum amount of flow would occur at
500 Hz, and there would be a near normal distribution of flow as the pre-
sented tone varied above and below the tone involved in original learning.
This distribution would be symmetric, and the degree of saliva flow for
increments above the original tone would be very similar to the flow for
increments below the original tone.

Stimulus generalization research provided a nice confirmation of the
theory of identical elements in that it showed that it indeed was the case
that the response of new learning tasks varied systematically as a function
of the stimulus relationship between the new task and the task of original
learning. This confirmation lent theoretical credibility to the notion of
transfer being governed by stimulus relationships and undoubtedly con-
tributed to the popularity of educational movements that were based on
the ideas embedded within identical elements theory.

We will not review the educational influence of identical elements the-
ory but we will indicate that it served as the guiding notion behind a very
large number of educational approaches that were especially popular from
the period of about 1940 to 1970. Although these approaches were widely
popular, they came to be seen as having shortcomings that could ultimately
be traced to failings in the theory of identical elements.

Difficulties with Identical Elements Theory

The fundamental limitation of identical elements theory is that it has lit-
tle to say about a number of forms of transfer that we have discussed previ-
ously. Since identical elements refers explicitly to stimulus features present
in a learning environment, the theory would deny the possibility that trans-
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fer would occnr in situations where there obviously are not shared stimulus
features between events. To use an example that was presented earlien it is
difficult to imagine two things that are more dissimilar from one another
than encyclopedias and goldmines. Nonetheless, ahmost all native speakers
of English would immediately recognize the metaphorical relationship
between the two things and to perhaps even be able to learn something
about encyclopedias by having them compared to goldmines. As an aside
here, it is interesting (o observe the curious asymmetric relationship
between the referent and subject in almost all metaphors. Encyclopedias
can be goldmines, but goldmines cannot be encyclopedias.

The fact that the theory of identical clements has nothing to say about
transfer between events that do not share obvious stimulus features means
that the theory has little or nothing to say about lateral transfer, L trans-
fer, and figural transfer. This is a fatal flaw since these are some of the most
interesting kinds of transter, particularly from an educational perspective.
The fundamental idea behind education is to teach knowledge and skills
that will allow one to function better outside the classroom. A theory that
cannot explain out-ofschool transfer, and that offers no guidelines for pro-
moting the educational development of out-of-school transfer, is certainly
not a theory that has broad educational applicability.

Cognitive Explanations of Transfer

One obvious limitation of identical elements theory is that it depends
on an analysis ol observable stimulus events to develop an explanatory sys-
tem for the transfer of learning. As the cognitive revolution took hold in
the later part of the 20th century, explanations for wansfer began (o
emerge that were based on hypothesized events occurring in a learner’s
cognitive structure.

Rather than referring to a particular theory in this section, we present
an amalgam of theories that were offered by a variety of researchers (e.g.,
Anderson, 1976; Anderson & Bower, 1973; Bransford & McCarrell, 1974;
Collins & Loftus, 1975; Johnson, 1975; Mayer, 1975; Wittrock, 1974).

Cognitive theories of the transler of learning were developed in the con-
text of the presentation of ideas about how the human cognitive system was
structured and about how it functioned. Specifically, it was assumed that
the cognitive system was structured into the components of stimulus
(iconic) memory, short-term memory, and long-term memory. Long-term
memory was [urther conceptualized as a semantic network where the
nodes in the network consisted of conceptual representations ol semantic
information. These nodes were connected by pathways that varied in
strength and along which activation could spread in a manner that would
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result in the firing of a node if sufficient strength were accumulated from
activated connecting pathways. Moreover, the activation of sections of a
network could often be activated by events in the environment. So, for
example, if a person reads a section of text describing activities involving
parachuting, a number of nodes in that person’s semantic network begin
to fire, thereby spreading activation to other nearby (semantically related)
nodes, and soon there is a chunk of memory activated that can assist in the
encoding of new information in the reading passage.

This sort of description of the cognitive system soon began to be used to
describe the process of comprehension, and comprehension soon came to
be used as a necessary condition for the transfer of learning. The idea was
that comprehension was heavily dependent on the activation of prior
knowledge that was related to the new learning. For example, when you
read the sentence, “The haystack was important because the cloth ripped,”
chances are you don’t have too much difficulty understanding the sentence
because we have mentioned parachuting in the paragraph above. But now
try “The trip was not delayed because the bottle broke,” or “The notes were
sour because the seam was split.” Without the context of ship launching or
playing bagpipes, both sentences may be very difficult to understand. (The
sentence examples come from Bransford and McCarrell, 1974.)

The idea soon emerged that comprehension and transfer were very sim-
ilay, if not the same, process. That is, in order for transfer to occur a section
of long-term memory would have to be activated that contained material
that was conceptually similar to the new material that was being learned. If
a section of long-term memory was activated when new learning material
was encountered, it could be used to facilitate the acquisition of the new
material, and it is possible that the activated memory would also contain
information that could be used in activities such as problem solving.

An elaboration on the theme of the relationship between comprehen-
sion and transfer occurred with the development of schema theory. The
notion of activated semantic networks as a mediating structure for new
learning was a powerful idea, but it seemed not to do a very good job of
capturing differences between very frequently encountered events and less
frequently encountered events. For example, imagine hearing a descrip-
tion from someone about attending a bullfight and then eating dinner ata
nice restaurant. Chances are the bullfight description would be encoded as
a series of episodic traces that would probably fade fast and that would be
quite veridical in nature. In contrast, the restaurant description would tend
to be encoded in a more narrative form. Moreover, the restaurant descrip-
tion upon recall might possibly even contain information that was not pre-
sented. In short, the listener might add content to the original story.

These differences described above seemed to be difficult to explain if
one imagined that both involved activating segments of semantic memory.
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[However, if one imagined that the two stories activated diflerent segments
of memory that were qualitatively different from one another, then the dif-
ferences in acquisition and recall become more understandable. This qual-
itative difference was exactly what was proposed and the memory structure
encoding frequently encomntered events came 1o be called schemas and
the description of the formation and operation of schemas was describecl
in schema theory (see Adams & Collins, 1978; Anderson, 1978; Rumelhart
& Ortony, 1977, for early descriptions of schema theory).

Schemas were thought to be data structures that represented frequently
occurring events that contained the same or similar elements. Activating
the schema not only facilitated the acquisition of new information that
could be encoded in the schema. but it also “added 0" the information
that was presented. So, for example, if someone mentions that they had
dinner in a restaurant, the listener knows a lot about what happened with-
out being told. In contrast, most people have never been to a bullfight and
have read relatively few descriptions about what happens at a bull fight.
Hence, relatively little information about a bulllight gets activated when
the description begins.

Schema theory added to the power of cognitive explanations of transfer
because it provided a way of describing and making distinctions hetween
various kinds of transfer events. One could now explain and make predic-
tions about transfer in situations involving both frequently and infie-
quently encountered events.

The Contribution of Cognitive Theory
to the Transfer Literature

When we ended the section on environmental theories, we noted their
fatal Maw involved an inability to explain transfer in situations where there
was no obvious similarity between the stimulus complex involved in origi-
nal learning and the stimulus complex involved in the transfer event. The
theory could explain things like vertical transfer, specific transfer, and lit-
eral transfer, but could not explain other forms of transfer.

Cognitive theories went a long way toward providing us with the concep-
tual tools we needed to think about these other forms of transfer. Rather
than transfer being dependent on stimulus similarity, cognitive theory pro-
posed that transfer was dependent on conceptual similarity. Two learning
events might appear to be quite different from one another, but if they
have underlying conceptual similaritics, one could very well influence (he
performance on the other.

Whereas the conceptual tools provided by cognitive theory advanced
our ability to think about and describe transfer circumstances, those (ools
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were still impoverished and inadequate in many respects. It proved to be
difficult, for example, to translate cognitive theory into educational experi-
ences that could be shown to facilitate later learning and to facilitate trans-
fer to a broad range of possible transfer sitnations. Moreover, even though
semantic network theory and schema theory proved to be useful devices
for understanding topics like reading comprehension, they were clunky
devices for dealing with learning and performance in subject-matter areas
such as mathematics and science.

What was needed was a new set of conceptual tools for examining trans-
fer and that could also be used to create important educational experiences
and to measure important learning outcomes involving transfer. That is pre-
cisely the purpose of this volume. We believe that the chapters contained in
this book present a new and exciting set of conceptual tools that will not
only allow us to think about transfer in more productive ways, but will also
enable the development of educational and measurement tools that will
greatly facilitate our ability to educate the children in our schools.

Expanded View of Transfer

Historically, the perspective taken in psychological studies of transfer
consists of defining/identifying some common similarity across two tasks
and then seeking evidence (or lack thereof) for transfer. When viewed
from this researcher-centered perspective, results from transfer experi-
ments are binary—either transfer happened or it didn’t, with many argu-
ing that positive evidence for transfer is rare indeed (Detterman, 1993).
Yet, assuming that participants in transfer studies were not daydreaming
throughout the experiments, they were transferring something to reason
and make sense of the tasks given to them to perform. Focusing on
researcher-defined transfer objectives imposes limitations on the study of
transfer, perhaps the most salient limitation being that we miss out on try-
ing to understand the mental processes that individuals employ in transfer-
ring prior learning—that is, we make little effort to understand what it is
that individuals are actually attempting to transfer.

Expanded views of transfer (Beach, 1999; Bransford & Schwartz, 1999;
Dyson, 1999; Greeno, Smith, & Moore, 1993; Lave, 1888; Lave & Wenger,
1991) differ from traditional views by investigating the mediating factors by
which individuals activate and apply prior learning, both productively and
unproductively, during transfer tasks. At a more practical level, by under-
standing the factors that mediate both productive and unproductive trans-
fer, one can begin to think about instructional strategies that may be more
conducive toward fostering productive transfer.
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These views are nicely summarized by Lobato (2003), who has proposed
an  “actor-oriented” model for investigating transfer in which the
researcher attempts to identify how participants in a transfer task (i.c., the
“actors”) see different situations as similar, thus shifting the emphasis fromn
researcher-centered definitions of successful transfer o actor-generated
creations of similarities between previous and new situations. Within this
view, the success or [ailure of transfer in any given task is immaterial—what
matters is understanding how learners make connections between learning
that took place in previous sitnations to new situations that they now
encounter. Lobato’s model, and other recent views of transfer, go further
in considering sociocultural influences on transfer (Beach, 1999; Greeno,
Smith & Moore, 1993: Lave, 1888; Lave & Wenger, 1991): that is, transfer is
not simply something that an individual does in isolation but rather
depends on environmental and social [actors as well. For example, within a
situated cognition perspective, Greeno and colleagues (1993) suggest that
transfer is also mediated by factors such as interactions with the environ-
ment, peers, teachers, and other external influences that lead the individ-
ual to become attuned to the affordances of the context. By way ol
summary, Table L1 from Lobato (2003) highlights important contrasts
between traditional views of transfer and the expanded view (in Lobato’s
terminology, “actor-oriented transfer™) along various dimensions.

THE CONTENT OF THIS BOOK

Many of the chapters of this volume reflect the expanded view of transfer
discussedl in the previous section. This volume is eclectic in bringing
together rescarchers from psychology and physics education—who would
not normally present their ideas under the same forum—to share their
views and perspectives on transfer. What we believe has emerged is a [resh
look at transfer issues from a multidisciplinary perspective.

In the first chapter, Daniel Schwartz, John Bransford, and David Sears
argue that the varied positions on transfer can be seen as picces ol the
tuth that can be reconciled through a broader theoretical foundation.
They seek to redirect the focus of transfer in terms of what phenomena to
study and how transfer is measured. Move specifically, Schwartz and col-
leagues take the stance that classic views ol transfer tend to measure trans-
fer in ways that make people look dumb. They propose different ways of
designing studies and assessments of transfer that measure the effect of
previous learning on performing new tasks. They differentiate between
what classic studies of transfer measure, namely, what people “transfer out”
(whether or not people directly apply what they learned in one context to
another), and what is not measured in classic studies of (ransfer, namely,
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what people “transfer in” to a new situation from previous learning. They
argue that the latter is equally if not more important than the former. They
also point out that classic transfer studies follow a “sequestered problem-
solving™ paradigm where participants are tested isolated from any “contam-
inating” influences or information (e.g., other colleagues, or text or clec-
tronic resources); the alternative proposed is an expanded definition of
transfer that includes assessments of “preparation for future learning.”
where the aim is to study whether or not individuals” previous learning
serves as an asset in helping them learn new material and solve novel proh-
lems. They review research findings from several studies, showing, with this
expanded definition, how transfer is not as rare as some argue. They end
by proposing a two-dimensional “space”™ for learning and performance,
whicl consists ol innovation and efficiency, and discuss what optimal learn-
ing trajectories, as well as research, might look like in the innovation-efli-
ciency space.

The second chapter by Christopher Wolfe, Valerie Reyna, and Charles
Brainerd is from the psvchology tradition and discusses the implications of
fuzzy trace theory for transfer. Fuzzy wace theory is a dual-process theory of
memory that was introduced to explain surprising findings about the rela-
tion between memory and cognitive processes. The theory posits (two inde-
pendent memory systems: gist and verbatim. Verbatim memory is used (o
answer questions about literal representations of knowledge, whereas gist
memory is used to reason and problem solve and contains more nebulous
patterns, impressions, and essences of the situation. Both gist and verbatim
representations are formed in parallel, with verbatim memories account-
ing for surface details and gist memories accounting for underlying mean-
ing or patterns; verbatim and gist memories, however, are encoded,
retrieved, and stored separately. The authors discuss how this theory has
been used to both predict and explain a wide range of experimental find-
ings in terms of which type of memory is retrieved. They then discuss two
transfer experiments designed to test various predictions based on manip-
ulations of the conditions for encoding information, and on the use of gist
and verbatim information. The authors conclude that transfer of learning
depends much more on gist memories than it does on verbatim memorics.

The next four chapters are from the physics education research (PER)
tradition and build on a mix of theoretical constructs. The perspective
taken in Chapter 3 by David Hammer, Andrew Elby, Rachel Scherr, and
Edward Redish is that transfer is a concept that they do not find verv useful
since they have difficulty drawing any kind of boundary around it. Tnstead,
they find it more useful o explore the construct of “activation of
resources.” They argue that the term “transfer” as it is traditionally used
describes knowledge as a unitary entity—something that an individual
learns in one context and either applies, or not, in another context.



