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JABLE 1-9

Three
sources of
cognitive
joad during
learning

The Challenge of Teaching for Transfer

R R T e R R s b

tnstructional implications

Name Description Cognitive Processing
rhdactrnn il onsantehn ehp e R b
Intnnsic Due to conceptual  Imnial provessing (8] Manage by segmenting
complexty of begm comprehending OF pretiaingg

the matenal (1.e.,
selecting)
Processing not
relevant to learming
(e, scanning)

matenal
Reduce by cutting out
extianeous matenal,

wsinig, headings 10 sphal
organization, and placing
wotds tiear corresponding

pretures

Foster by using
conversational style and
BACOUTARING
self-explanation

Extraneous Due to poor
instructional

design

Deep processing ol
the matenal (1.,
organizing and
integraling)

Due to effort

Germane i
in sense making

Sources: Based on Swelker ( 1999) and Mayer and Moreno (2003).

ote meaninglul learning—learning, in
that leads o transfer, 1f your goal
of transfer and its

central goal of education is to prom
cognILVE Processing,
“itis uselul to explore the nature

Perhaps the
which the learner engages 1n aciive
is to teach in ways that enable transfer
somewhat disappointing history in education,

WHAT IS TRANSFER?

Transfer is the effect of previous learning on ne
tion yields two types of transfer—transfer ol learning
of learning (or learning wansfer) is the effect of previous learning on ne
successfully when a person uses knowledge [rom previous experience
ew. Problem-solving transfer is the effect of previous fearning on new problem solving,
rson uses knowledge from previous

w learning or problem solving, This defini-

and problem-solving transfer. Transfer
w learning, It occurs
to help learn some-

thing n
Problem-solving transfer occurs successfully when a pe
experience to devise a solution to a new problem (Mayer & Wittrock, 1996). In this book, 1

focus mainly on problem-solving transfer, that is, the ability to use what you have learned
when you are faced with a new problem. Transfer can be positive, negative, or neutral.
Positive transfer occurs when previous learning helps new problem solving or learning,
negative transfer occurs when previous learning hurts new problem solving or learning; anci
neutral transfer occurs when previous learning has no eftect on new problem solvir,l or
learning. Figure 1-5 shows one way to test for transfer in which some pcdplc \eafn Agand
then are asked to solve problem B (experimental group), whereas other 'se‘o le do not 1
A and then are asked to solve problem B (control group). If the cxperiﬁllentz{:l I et
forms the control group on B, positive transfer occurred; if the ('(wntr;)l e o
L if the cc group outperforms

Chapter 1 Introduction to Leaming and Instruction 25




ransfer Task

Learning Task B
A

B

: _ SxpenmerTal §OUp
P Lomrd group

performance o ransfer Task
= ntrol group
s Experimental group outperforms €O talgg i
;ﬁ ’-E':,’e w;:g ol group outperforms experimenta!
e e s are equivalent

Expenmental and control group
Moy toa ransier

ive transfer occurred; and if the two groups per-
the expenmental group on B, then negatlv mple, you might expect positive
§orm similarly on B, then there 1 neutral transfer. For e:;i ; ?he’n it me b foriiliiy
ransier if someone learns how 1o use 2 word proccssfz: if a person learned to use one kind
business Jetter. You might expect some negauve ‘m;s ing a different kind. My focus in
of word processor and then had to write 2 business etter ’}351 4
this book. of course, 1s on how to promote positive transler. sotsn A0 Gredii "
Transfer can be specific, general, or mixed, as shown in 12 i
means that elements in A are identical 10 B; for example, you Iegrn hO\.N' to add an
\shiract single-digit numbers, and then you try {0 solve some two-digit addition and sgb-
«raction problems Some of the steps are the same in both procedures, such as _knowmg
that2 + 2154 Although specific transfer has been demonstrated in many experiments, 1t
oflers 3 somewhat circular view of teaching for transfer: The only way to help students be
2bie 10 solve new problems is 1o teach them how to solve them in advance. General trans-
fer means that although no elements are identical, the general experience of knowing A is
somehow related 1o B. that is, learning A somehow improves one’s mind so that taking on
2 new task such as B is affected. For example, some scholars have claimed that learning

a foreign language such as Latin may nstill mental discipline that helps you solve logic

TABLE 1-10 View of

- Instructional
- Transfer Definition Example Implication
'."f i s : :
of tansiec Spechic transier S?eorﬁ; transfer Thorndike's theory Teach specific behaviors
of specific of transfer by by drill and practice
behaviors identical elements

General ransfer O‘enerai transfer  Doctrine of formal Improve the mind by
of general skills disapline teaching Latin
Maxed trensfer Specific transfer

Katona's learning Teach princi

_ principles and
;; '%gm‘or by understanding strategies topexplain
ki solution behavior

!6 "\—:m H e g ot bk R BEITIT ang ;wsﬁ- |a'oﬁ
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n Unfortunately, researchers have naot
imphoations for teaching
EXPenences that

problems—a claim we investigate mn the next sectio
for general transfer, so the

be possible to provide learming
nefer refers to specific transle

been abie to produce much evidence
for wansfer zre disappointing: It may not
improve the mind in general. Finally, muixed 112
principle or strategy: 1t oocurs when 2 general prnncipl

+of a genetal

e or strategy used in A s akso used
in B. For e;ezr"?;e learning the general strategy of how to cntique pwgﬁa!og‘y CXW mfwmf
~ vchole u critique experiments 1 a course on
expeniments are the same In this boak,
dents learn gencral principles of

in 2 course on socal psychology may help yo
educational psvchology even though none of the
my primeary focus is on muved transfer. that is, helping stu
sxfaieg.es i:r:az are specifically relevant 1o 1mponant acadenuc tasks.

HISTORICAL OVERVIEW OF TEACHING FOR TRANSFER

Teaching for rancier is a classic goal of education but the history of su |
what d;;agp\_'\innzg, The 20th century is littered with failed attempts to ntca(' Py
vielding an “elusive search for teachable aspects of problem solving” (Mayer, l\ h:” '
P 327} Asan exampie. consider the well-documented case of Laun schools, which was
the first to be tested in educatonal psychology.

When the curtain rose on the 20th century, the dominant view of tra
trme of formal discipime—the 1dea that centain school subjects (such as Latin and geome:
trv) improve learners’ minds. In short, the doctrine of formal disciphine was a theory of
ge;neraf transfer. Proponemts claimed, for example, that Jearning Laun promoted proper
habits of mind. i dz;émg mental discipline and orderly thinking, According to this view,
these general skills would transfer 10 all other academic tasks, even those completely unre-
lated to Latn. Rippa {1880) shows that in the 18th and 19th centuries, the curniculum of
the Boston Latin School—the oldest in the United States—included being able to read,
wrte, and speak Latin, as well as have some knowledge of Greek and geometry

E. L Thorndike s widely recognized as the first educational psychologist, and in the
earfy 1900s he set his sights on testing the doctrine of formal discipline in scientific expeti-
ments {(Maver, 2003). He and his colleagues were the first to test for any evidence of general
transfer in which learning one thing (e.g., Laun) would help students perform other tasks
that had no elements in common {Thorndike, 1906; Thorndike & Woodworth, 1901).
For example. in weli-controlled laboratory studies, learning to perform one kind of task
(such as estmating the length of lines 0.5 10 1.5 inches long) did not strongly affect perfor-
mance on other tasks {such as esumating the length of lines 6 10 12 inches long). In class-
room studies, students who took Latin did not perform better on tasks in new school

subjects than did students who took more mundane classes. In an exhaustive series of stud-
tles, Thorndike t{uud that learning to perform one cognitive task resulted in improvements
ona d;t:erej-z{ task, only 1o the extent that the two tasks shared many common elements.
\Thcmé:&:e re_,‘e:zec’.A r._}:c do D of ':’wrmai disaiplme {(wath its emphasis on general trans.
fer) .md "‘F&t‘i £ his th Ty of transfer by idennical elements (with its emphasis on
sp:ux transier” w.cm:né to Thorndike (1906): “Cne mental function or achvity improves
\’(U:-I‘ s far 4?_5 m:} decause they are in pant idenuical with it, because it contains elements
‘:;:::;ihmw 2*33'}5“ example, “knowledge of Latin gives increased ability to
3 " because many the facts leamed in the one case are needed in the other”
:;;i“il‘h W@fh concept cf m! transter, Thorndike offered a conception of the
b l‘ !: m’_ - domatn-specific skalls: “the mind is a host of highly particularized and
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hat learning and cOgINON are doMmam spec -
independent abilities” (p. 39). The ideatha \aver, 1999)
an important theme m cogniuve wl‘na}:fa{p:‘d demalish the doctrine of form,;
ikes researc< <l s based. Fduc
The results of Thorndikes T arwhichit i B . Educ
pline and the conception of general transier

ERe— ; eac
longer find scientific justification for te

s C
that were supposed to transfer to new ‘_‘bh;; :a
research on transfer. the search for teachabl
very successful. . on teaching for transfer 10 accer, . .

Is the only alternative, then, for Cdl‘f:"'[“’_“hbe:lrif:{ ::ansferi by identical elemensce
ory of specific transfer, such as Thorncies t I:Laé\-;nce every problem the st
the only way to teach for transfer 1s o Lno“. 11 g pmbléms Xt iy
encounter and to teach the s(li(xlls nfecdti;;;:’t:;\‘ n;;‘el problems is impossible 3
specific, then preparing students for cc ity w0l 1S 10 eXaing S T
[riee_ then 1 cai s[{))p writing this book now. becau::ev r:,\ :‘:\i"‘;‘; ;YZ; 2\ fe USrhon,
methods that prepare students to solve problems_zhc} ‘;\r i o thw«*‘h ha;;e o

There 1s an important alternative to {heopes of gener& gf‘&n-v o \2‘ R = ra
discredited, and to theones of specific transfer, which really{dont a_;jm\ ; r !T!.u.‘
solving transfer. That alternative is what I have called spegm:c tm-r-zi:fr 0; i:i:"e*:A P
or strategies. According to this theory of muxed Lransfer.y s Pl\.*hr e to team centz
eral panciples or strategies that are specifically ap?lzcabxe to new tasks. .

Consider the following test of a mixed theory of transfer. Young boys are LUK 10 sty
darts at an underwater target that is submerged 12 inches. When thg\‘ are tested lxer o
targets that are submerged'only 4 inches, they _make many errors. 1hus result. VOU sty
say, 1s consistent with a theory of specific transfer because the bo}s seem to have
behaviors that are appropriate only for the situation they learned about. However s
that for some of the boys, we provide brief instruction in the theory of refraction <
can understand how water level affects the apparent location of the target. In this ce
practice with the 12-inch-deep target transferred to learning how to hit the 4-nchodeer
target. Apparently, the boys learned a general strategy that applied to both situatons
When Judd found these results in 1908. he offered an important compromise betwee
theortes of general transfer and theories of specific transfer.

The Gestalt psychologists (Katona. 1940; Wertheimer, 1959) compared two methods ;
teaching: learning by memorizing (which is based on a theory of specific transfer of s
cific behaviors) and learming by understandmg (which is based on 2 theorv of
transfer of general principles). For example, consider a card
with a deck of eight cards, half ted and half black:

fe o h oas ]

hing general skills such 2s menta] ¢
s Consistent with Thorndikes mor,..
spects of general transfer has o, .
! o :

v

problem in which VOu DegE

I take the top card and place it on the tabe. Itisared card. Then I take the next card snd
put it at the bottom of the deck without determming what it is. I place the third
table. It 1s a black card The following ¢ g i
] ng car ;5 termi i ! t
ey § card [ place undetermined below the others; while
Xt card, which is red, 1 put on the table. The pr dure of alt }
i idle. precedure of alternatively p
v able and one at the botiom of deck was contin ‘
were placed on the table: the cards appeared B
red, black. Then saig the eXperimente
how 10 do it. T will teach you ™ (Katon,

ued until all the cards ¢
I this order red. black, red, biaci
L. It 1s a nice trick, [
2, 194, PP. 34-35)
Figure 1-6 shows tWo methods fo

\ T teaching spudense
learning by memorizing and learnin udents how 0

g by understandmg‘
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LEARNING BY MEMORIZING
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heudd perform better. The results show tl}at U mcmonzmﬁkgt\oup }:C :‘Oﬂm ;‘\.O:“’f‘:y
&% comect) but the understanding group performs quite well (0% correct Aona w\
concludes that “leaming by memonzing 1s different process from 1@“‘{“3 17\ _““}dfm&nd:ng‘
M 33 In leaming by understanding, students dlscpvcr a genﬁmhfdblt pnnapie or Sratege
that makes sense to them and can be apphed n a vanety of problems that depend on the Same
principle or strategy. In this classic example lies the essence of what 1t Means o teach for trangier

n this hook. 1 examine the research base concerning the effectiveness of each

marmctional methods intended to promote meaningful learning.

' What Is the Promise of Educational Psychology?

From tadays vantage point—200 years after Itard’s valiant efforts to teach Victor using
fearmercentered methods and 100 years after the beginnings of the saientific disaipine of
aducational psychology—the future of educational psychology looks promising once 2gam
Although education and psychology experienced a rocky relationship in the past, todays
¢ducanonal psychology holds great potential for improving educational practice and
advancing psychological theory. In this section, we explore how educational psvchology can
contnbute to evidence-based practice and improve how students learn school subjects.

T N

EVIDENCE-BASED PRACTICE

Fducational practice should be guided by research-based principles rather than unsub-
dantiated clams, opinions, and fads. This idea is called evidence-based practice, and is the
basis for this hook. In evidence-based practice, educational decisions are informed by an
understanding of how students learn and of relevant research evidence on how to foster
fearning. What is the best way to teach students how to read, how to write, or to soive
math problems? In taking an evidence-based approach, we ask what is known about how
people learn to read, to write, or to solve math problems and what s known about how 10
help foster the learning process. A recent review commissioned by the National Research
Council summanzed the rationale for evidence-based practice as follows (Shavelsen &
Towne, 2002): "No one would think of getting to the Moon or wiping out a disease with-
out research. Likewise, one cannot expect reform efforts in education 1o have significant
ellects without research-hased knowledge to guide them” (p. 1).

What is the alternative to evidence-based practice? Shavelson and Towne (2002) note
that “decistons about education are sometimes instituted with no scientific basis at all, bu
vather are derived directly from ideology or deeply held beliefs” (p. 17). Similarly, Maver
(200%¢) has argued that “a significant obstacle to educational reform occurs when reform-
ets hase educational practice on doctrine rather than evidence-based theory” (p. 68 For
example, some educational reformers may believe that learning in groups is a good idea. so
students are broken down into groups of four and are responsible for helping each other
learn. Others may believe that students should be free to explore without direct instructon
from the teacher, so classrooms are full of hands-on explorations in which students choose
their own problems to work on. There is nothing wrong with any of those proposals wnbess
they are implemented without any supporting evidence. They all can be tested:; in kmg
an evidence-based approach, the goal is to conduct research on student learning,
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