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James acknowledged two obstacles blocking the a*phczucn of psychology o educaton
First, James (1899/1958) correctly observed that the psychology of the late 1800 hacked ¢
sufficient database, and that much work needed to be done to test psychological theones
Second, James warned that psychological research results and theortes would not neces-
sanly translate directly into prescriptions for classroom practice: “You make a great. a very
great mustake, if you think that psychology. being a science of the mund’s laws, 1s somethin

w

from which you can deduce definite programmes and schemes and methods of instrucuen
for immediate classroom use” (p. 23).

PHASE 2: DEAD-END STREET FOR PSYCHOLOQY IN EDUCATION

Despite the aspirations of early educational psychologists, the disiphne of educane nat
psychology was n serious trouble by the mid-1% C‘L s Educat ors and psychologists
che hg\ would be able te

became pessimistic concerning whether educational psyc

assume its role as the guiding science of e\iucano Psychologists busied themselves
by studying the learning of laboratory ammals. such as rats runmng mn mazes, or human
h\'\ of

learning of senseless material in ngid laboratory settings. such a> memonzing
nonsense syllables—issues that seemed far removed from the world of cdu\. ion
Educators focused on practical issues, such as whether one method was better
another for teaching a given skill, while failing to base educational decisions on a & her-
ent theory of how students learn

Grinder (1989) identified three reasons for the decline of educational psychology the
md-1900s:

1\01 WY

Withdrawal: Educational psvchologists lost interest in contributing to educational

Fractionation: Educational psychologists failed to achieve a coherent theoreuical mrs{‘u uwe

Irrelevance: Educauonal psy &oioams focused on research issues far removed {rom the
problems of schooling,

In short, duning this dead-end phase, psvcholo gy and educauon became Jisconnect ol
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PHASE 3: TWO-WAY STREET BETWEEN PSYCHOLOGY AND EDUCATION

Something happened in the late 1950s and early 1960s th

at brought a new phase of opu-
mism to educational psychol

ogy That something was the “transition from behavioral to cog-
nitive psychology” (DiVesta, 1989, p- 39), or what Scandura et al. (1981) called the “shift
from S-R [sumulus-response] to information processing” theories (p. 367). The cogmve
revolution in educational psychology highlighted “the learner as an active partcipant in the
learning process” (DiVesta, 1989, p. 54). It encouraged research that examines how real stu-
dents learn in real classroom settings, with a particular focus on the individual tearning
strategies that students use when faced with learning school matenal such as reading or writ-
mg or anthmetic. This view allowed the disciphine of educanonal psychology te overcome
the withdrawal, fractionation, and irrelevance that previcusly plagued 1t

In a hustoncal review, Mayer (1992a) asked: “Can educational psychology regan its posi-
uon as the guiding science of education?” (p. 406). In many ways, this book provides the
latest installment m educational psychologys quest to become the place where psychology
and education meet. Dunng the first part of the 20th century, educauonal psychology tailed
largely because it lacked the research tools and database necessary to improve educanon.
Durnng the middle part of the century, educational psychology failed because of its unwill
ingness to build theories that were relevant to improving education. In the last part of this
century, however, educauonal psychology acquired both research tools and theones rele-
vant tomproving education. After 100 years, there again is cause for optimism reviving the
vision of educational practice based on scientific theory as w

ell as psychological theory
based on real human learming,

The road between psychology and education has become a two-way street. The road
runs from education to psychology. By providing the research agenda, education challenges
psychology to develop theones about real people 1n real situations rather than theontes that
are himited to how people learn contrived tasks in artificial laboratory setungs. The road
runs from psychology to education: By developing useful theories of human lkearnng and
cognution and development, psychology provides the basis for making ntormed decisions

about educational practice. In summary, “educational psychology—rather than being the
3 place solely to apply psychological theories that have been developed elsewhere—is an
exciting venue for shaping and testing the dominant psychological theones of the day”
; (Mayer, 1993a, p. 553).

Three Metaphors of Learning

If 1 asked you to complete the following sentence, how would you respond?
: Learning is like:
B |

strengthening a connection (1.¢., adding new behaviors to your repertoue),
— adding files to a file cabinet (1.e., adding new facts and sklls to your knowledge base)

L S
building a model (i.e., understanding how to fit preces of informanon together)

‘If you chose the first answer, you seem to view learning as response strengthening—the wlea
that learming involves adding new responses to an ever-growing collection. If vou chose the
second answer, you view learning as knowledge acquisition—the 1dea that learnung mvolves

3 . 2 ]
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answer (“250"), the teacher may say, “No, you need to review the worksheet. ™ As you
can see, drill and practice is a popular method of instruction that 15 consistent with
the learnming-as-response-strengthening metaphor. When they accept the iearning-as-
response-strengthening metaphor, educators emphasize teaching of basic skills in reading.
writing, and arithmetic.

LEARNING AS KNOWLEDGE ACQUISITION

The second metaphor, learning as knowledge acquisition, developed dunng the 1960s and
1970s as research shifted from studying animal learning 1n laboratory settings to studving
human learning in laboratory settings. According to this view, learning occurs when
information is transferred from a more knowledgeable person (such as a teacher) to a less
knowledgeable person (such as a student). In this way, learning is hike filling a voud. that is.
like pouring information into a student’s memory. Within this metaphor, the learner
becomes a processor of information and the teacher becomes a dispenser of informauon.
Information is a commodity the teacher gives to the student.

The learning-as-knowledge-acquisition view suggests educational practice in which the
teacher presents new information for the student to learn. For example, the teacher may
ask students to read a section m their science textbooks on how electncity flows in a cir-
cuit, and then test them on the material. As you can see, the goal of instruction is to
increase the amount of knowledge in the learner’s memory. so textbooks and lectures cffer
popular methods of instruction. When educators call for covering material in the curncu-
lum, they are working under a learning-as-knowledge-acquisition metaphor.

LEARNING AS KNOWLEDGE CONSTRUCTION

The third metaphor is learning as knowledge construction, the 1dea that learners actively
build their own mental representations as they attempt to make sense out of their experi-
ences. This view grew out of research on human learning in realistic setings conducted
since the 1970s and 1980s. Learning occurs when people select relevant information,
organize it into a coherent structure, and interpret it through what they already know.
Resnick (1989) expresses this view as follows: “Learning occurs not by recording informa-
tion but by interpreting it” (p. 2). According to this view, the learner is a sense maker and
the teacher is a guide who assists students as they see¢k to understand how to perform
academic tasks. The focus 15 on the learner and on helping the learner build cognitive
strategies for academic learning tasks.

The educational practices suggested by the learning-as-knowledge-construction
view include group discussions and supervised participation in meaningtul academic
tasks. For example, in learning how to write, students may discuss how they plan what 1o
say and the teacher may offer suggestions along the way. Instead of emphasizing the learn-
ing products—such as how much is learned—this view emphasizes the learning processes,
such as strategies for how to learn and understand. When educators take a “learner-
centered” approach, they are consistent with the learning-as-knowledge-construction
metaphor.

There is merit in each of these metaphors and in the mstructional methods they suggest
(Mayer, 1996a). However, in this book, I rely most heavily on the leaming-as-knowledge-
construction metaphor because 1 think it offers the mest potenual benefit for improving

Chapter 1 Introduction o Leaming and instruction 15
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TABLE 1-3 Principie

Description

Instructional Implications

-y,

nires Cual channeis
DIRcIoes of

SBLUAG TOM
sogntive

science ,
o Limtted capacity

Active processing

Learners possess separate
channels for processing verbal
pictonal information.

Learners are limited in the
amount of information they
can process in each channel
at one time.

Learners engage in active
learning by paying attention

if needed, help the learner
coordinate verbal and pictonal
representations of the same
concept

Do not overload the leamer’s
learning system by presenting
too much matenal at one
time.

Encourage the leamer to
engage in making sense of

to refevant information, the matenal.

organizing it into coherent mental
representations, and integrating
representations with

other knowledge.

Principles are based on Baddeley (1999), Mayer (2001a), Pamio (1986), Sweller (1999), and
Mittrock (1989).

'n Figure 1-3, the top row represents the verbal channel and the bottom row represents
the visual channel. The limited capacity principle 1s that people are able to actively process
only a limited amount of material in a channel at one time (Baddeley. 1999; Sweller, 1999).
in Figure 1-3, the central portion of the system 1s labeled “Working Memory” to indicate
that processing capacity 1s highly limited. The active learming principle is that meaningful
learmng occurs when learners engage in appropriate cognitive processing during learning,
such as attending to relevant information, mentally organizing relevant information into
a coherent structure, and mentally integranng representations with each other and with
prior knowiedge retrieved from long-term memory (Mayer, 2001b, 2005a: Wittrock,
1989). In Figure I-3. the arrows labeled “selecting,” “organizing,” and “integrating” repre-
sent these cognitive processes. These three principles are summarized in Table 1-3

THREE MEMORY STORES IN MEANINGFUL LEARNING

As you can see in Figure 1-3, there are three mam components indicated by large rectangles—
SENsOry memory, working memory, and long-term memory.

Sensory memory: incormng wnformation is accepted by the sense receptors and is held
brietly in-a sensory memory store. According to the classic model. the capacity of
sensory memory is uniimited, the mode of representation is sensory, the duraton is
briet (2.g.. one half second for visual information. and loss occurs due to ume decay.

Warking memory: If you pay attention 1o the incoming informaton before it decays, vou

. Tray be able o transfer some of that infermaton 1o workmg memory (WM). You can
' : tnink of working raemory as that part of memory corresponding to your active
' COMSEIOUSRESS OF awareness. According to the classic model, the capacity of working

o At : . oy
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TABLE 1-5

Three
cognitive
processes
used n
meaningful
learming

C%mﬂm _ Resulting Instructional

ess Description Knowledge implications
Selechng  Papng attenton o Sounds and Leamers may need \
et elements m wsudl mages gurdance 1 how 10 amend

e presentad matenat
Orgenizng  Constucing intera! Verhal model and  Leamers may need

connechons among pctonal model gudance in how

INCOMmIng elements o Organize
Integratng  Consvuctingetemal  Integrated model  Leamers may need

CONNECons amoNg guaaNCe O how o

representatons and ntegrate

pror knowdedge

Integrating: involves constructing external connections between the newly orzanized
know ledge in workang memaory and existing relevant know Jedge that we iearner
retneves from long-term memorv as indicated by the arrow “integrating” 1 ms‘ .
process mvoives “connecting the organzed informanen te ol T farmihar § CRECES
structures aiready m memory” (Maver, 1984, p. 33). Sternberg | 1685} mem? N
Integrating as selective companson, and descnibed it as “relaung newlv acquired o7
retneved knowledge . . . to old knowledge so as to form an ext ernaliv connected
whole” {p. 107). Integrating also includes building connections berween two peces
of newly organized knowledge such as a verbal representation and a pictonial
representation of the same concept.

As you can see, the learner uses selecting. organizing, and Integrating Provesses o fon-
struct new knowledge in working memory. Knowledge constructed in working memory 35
transferred to ions-term memory for permanent storage, via the process of encading, which
is represented by the arrow from working memory to long-term memory The three learn-
Ing processes are summarized in Table 1-5.

FIVE KINDS OF KNOWLEDGE

If leamning is knowiedge construction, it is important to understand the kinds of knowledge
that people construct. Educanonal and cognitive psvechelogists generally disunguish among

several different kinds of knowledge, including facts, concepts, procedures, strategies. and
beliefs (Anderson et al., 2001 Kiipainck, Swafford, & Findell, 2001; Maver, 2001b).

e

Facts: Facts are the elements of & person’ factual knowledge (or semantic knowledge®
about the world. Examples inchude being able to answer the questions, *What is the
capital of Cahfornia?” or “How many sides does a square have?”

- Concepts: Concepts refer to 2 person's representation of categonies, schemas. principles,

and models of a domain. Examples of conceptual knowledge (re., prnc iples and
models) include being able to answer questions such as, “What is the difference
between the units column and the tens column in two-column addion probiems

such as 39 + 45 = ————" An example of schematic knowledge (e . caegones

Chapter 1 Introduction 1 Leaming and Instrucbon. 19
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Facts
knowledge

Concepts

Procedures

Strategies

Beliefs
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SIXFACTORS IN THE TEACHING-LEARNING PROCESS

Teble 1-T summanizes a cognitive model of meaningful instruction that inciudes six factors

That gt he anvolved in the teaching-learning process. The factors are as follows

esivuctomal manipulations: the sequence of environmental (1.e., externall events n».-i
ing the ongamizanion and content of instructional matenals and the behaviors of the
weacher The mstructional manipulations include both what is taught and h‘*w it
waught. and depend on the characteristics of the teacher and on the curncuium. ‘

Learrer characteristics: the learners exasting knowledge, including facts, procedures. 2nd
strategees that may be required in the learning situation, and the nature of the learners
TMRTROTY system, including capacity and mode of representation i memoery

Leerming comtext: the socizl and cultural context of learming, including the social structure
of the cassroom and school.

Leanimg processes: the leamners internal cognitive processes during learning, such as how
¢he learner selects, organizes, and integrates new informauon with exisiing knowiedse.

Leammg ouicome: the cogmtive changes in the learners knowledge or memory system.
wnchading the newlv acquired facts, procedures, and strategies

Quicome performance: the learners performance (1e., behavior) on tests. such as relention
OF transier 10 new learming tasks.

Instructional learning Learner Learning Learning Outcome
Manipuiations Context  Characteristics Processes Outcome Performance
Remedling & Sogiai and  Exstng Selecong  Rote Retenton
SSS07 cuttsal knowiedge wformation  leaming
comext Transter

Prowding Existing Organizing  Meaningful
SETPIES miormation- information  learning

‘ orocessing
S stateges integrating
QUIBSIOTS information

Agaas o Woper [THEEL
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