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7 -+ Successful major league baseball managers are effectively
- strategic during games, They make decisions about who

to put in the lineup based, in part, on their perception
of which players are most likely to perform well against
today’s opposing pitcher. During the game, they make

*. pitching changes when they feel their starting pilcher

i no longer effective or seems to be getting tired, at-
tempting to replace the starter with a relief pitcher likely
1o retire the next few hatters, Their strategies are not
static, bui subject to change depending on their effec-

tiveness. Individual strategies are often embedded in a

network of strategies, with the baseball manager's strat-
egy for gelting the most out of his pitcher comple-
mented by strategies for increasing cun productivity and
reducing the chances that a recovering player will be
reinjured.

. There are many, many problems that human beings
attempt, with some strategies more likely to result in suc-

©.tess than others. Understanding effective performance

requires understanding the psychology of strategies; pro-
oting human effectiveness at a task requires understand-
ing of the strategies that can accomplish the task and how
W develop such strategies among learners. Strategies de-
:"Clopmcnt has deservedly received much smdy by cog:
Iﬂilive psychologists, with educational psychologists do-

- Ng much work to detail how affective, behavioral, and

cognitive strategies develop, and can be developed, to
increase student performance with respect to important
academic tasks.

In this chapter, we hegin with a definition of a “strat-
egy” and a brief discussion of constructs related to re-
search in this area, including procedural and declarative
knowledge, long- and shortterm memory, metacognition,
and good information processing. We then turn to impor-
tant findings from the earliest research on human strate-
gies use, as these are both critical to understanding cur-
rent research and to the development of further research.
What we have learned about strategies use and strategies
instruction in academic areas among students in the ele-
mentary through secondary grades then becomes the
focus of this chapter,

STRATEGIES: DEFINITION
AND RELATED CONSTRUCTS

The modern conception of strategies emerged in the
19505, 1960s, and 1970s in the context of human in-
formation processing theory, rooted in strictly theoreti-
cal conceptions of information processing (e_g., Miller,
Gallanter, & Pribram, 1960) and in models intended
to promote learning of traditional school content, such
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as mathematical problem solving (e.g. Polya, 1957).
Indeed, during this tme there was much reflection
and debate about what defines a stratcgy (Pressley
& Harris, 2001).

strategy Defined

As definitions of strategy evolved, one issue proved more
debatable than any other. Must a sirategy be used inten-
tionally? Certainly, when people are first learning to usc a
strategy, they are very intentional, deliberately planning
every move and monitoring its execution. With increas-
ing expertise, however, what was once consciously de-
liberate becomes much more automatic, requiring much
less conscious attention and reflection, That potential for
conscious control is a critical part of the definition of strat-
egy proposed by Pressley, Forrest-Pressley, Elliot-Faust,
and Miller (1985, p. 4, a definition that has endured: "4
strategy is composed of cognitive operations over and
above the processes that are natural CconSequEnces of
carrying out the task, ranging from one such operation
to a sequence of interdependent operations. Strategies
achieve cognitive purposes (€.8. comprehending, mem-
orizing) and are potentially conscious and controllable
activities.”

procedural and Declarative Knowledge

Strategies are knowledge of procedures, lknowledge
about how to do something—how Lo decode a word,
‘comprehend a story better, compose more completely
and coherently, play first base better, and so on, Such
knowledge contrasts with declarative knowledge, the
knowledge of facts (Mandler, 1598) Of course, proce-
dural and declarative knowledge are not unrelated, with
declarative knowledge potentially affecting execution
of cven an overlearned procedure (Rabinowitz, 2002)
Indeed, there is growing realization that interventions
promoting procedural learning include aspects that in-
crease learning of declarative informarion that can inter-
actively support and complement the procedural knowl-
edpe. Thus, when students are required to explain their
problem-solving strategies as they do geometry problems,
their understanding and transfer of strategies increascs.
Such an increase is probably because sclf-explanation
promotes development of both declarative and procedu-
ral knowledge about problem-solving situations (Burkell,
Schneider, & Pressley, 1990). Further, more sophisticated
strategies use often results in increases in declarative
knowledge (Kuhn & Udell, 2003).

Throughout the discussion that follows, there wwill
be many instances where declarative and procedural
knowledge intermingle. For example, word decoding:
strategics make use of factual knowledge of letter-seund-
associations. Comprehension strategies such as predict
ing ideas in text require prior knowledge about the topic
of the text. Writien composition depends on strategies to
organize content the writer already knows or has found
through research.

Long- and Short-Term Memory

Both procedural 2and declararive knowledge reside in
long-term memory, most of which is out of conscious-
ness most of the tme, retricved and activated oaly when
the knowledge is needed, Much of human intelligence is
such knowledge, referred to as crystallized knowledge in.
Horn and Cattell's theary (1967). Active thinking, how-
ever, takes place more in working memory, the part of
intelligence that permils active reflection on and manipu-
lation of information (Baddeley, 2003). That is, when the
contents of long-term memaory are activated, they are ac-
tivated into this working memory system, where the con-
tents are thought about with respect o & current task de-
mand (e.g., understanding a story, writing a text, solving

a problem). One of working memory’'s most salient char’

acteristics is that it is Lmited. There is only so much that
a person can consciously think about at any given lime.”

Anather salient characteristic is that some people’s work-

ing memories scem to be greater in capacity, with smaller
working memory associated with a varicty of learning and
language disorders (e.g., SWwanson & Sdez, 2003),

S0, how does information get activated into working

memory? Some activation is automatic and associative,

ot much under the thinker’s control. Other activation is:

quite controlled, with the thinker very deliberately acti- ;

vating that knowledge. Thus, on hearing 2 rate-distance
problem, an effective algebra student immediately acti-
vates the strategies known for solving such problems.

A less cffective student might not do so, but woﬂld'b_é :

ahle to apply such stralegies if someone reminded her

or him that these are the strategics to apply to this type:

of problem. The difference between effective and less
effective performance is often related in part Lo Metacog:
nitive understanding of when and where to apply known
strategics.

Metacognition

Metacognition is knowledge of cognition, including.

knowledge about the value of cognitive strategies. Peoplc
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are much more likely to continue using a strategy
they have learned if they understand that the strategy
does have a positive impact on performance (Pressley,
Borkowski, & O'Sullivan, 1985). A related and equally
jmportant form of metacognition is knowing when and
where particular cognitive strategies should be used,
sometimes referred 10 us conditional krnowledge (Paris,
Lipson, & Wixson, 1983). Such conditional knowledge
is essential for broad and appropriate use of cognitive
strategies (Borkowski, Carr, Rellinger, & Pressley, 1990;
O'sullivan & Pressley, 1984). Deciding to use strategies
requires effort, which explains why strategy utility knowl-
edge is so important. As a general rule, people do not
expend effort unless they expect payoff. Knowing that
a strategy will produce impact can motivate the use of
strategics, if the impact matters to the thinker (Borkowski
eral, 1990).

Good Information Processing

In the late 1980s and early 1990s, Pressley, Borkowski,
Schneider, and their associates conceived of effective
strategies use as good information processing (e.g.,
Pressley, Borkowski, & Schneider, 1987; Schoneider &
Pressley, 1997). Such thinking depends on intact work-
ing memory capacity and longterm memory. The long-
term memory of the good informdtion processor includes
well-developed procedural and declarative knowledge as
well as cxtensive metacognition, especially conditional
and strategy utility knowledge. The good information
processor is also motivated to use her or his strate-
gics and knowledge, recognizing that good performance
depends more on effort expended on task-appropriate
strategics, rather than on factors out of her or his con-
wol, such as native ability, ease of the task, or luck
(Borkowski et al, 1990). All of the main tenets of
this perspective remain intact in morc COntEMporary
claborations of effective information processing (e.g.
Alexander, 2003). ’
The good information processing perspective proved
to be remarkably uncontroversial, perhaps reflecting
that it was constructed in light of a great amount of
data on strategy development, including through in-
sttuction, that were generated in the 1960s, 1970s, and
1980s. Understanding the main findings from this lit-
trature on strategy development is essential to under-

- Stand current rescarch and theory regarding stratcgics.

Tk ~fi i i
s, before wrning to the literature on strategies in-
struction in educational arenas, we turh to basic re-

Search on cognitive strategics instruction and cognitive
development
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THE DEVELOPMENT CF STRATEGIC
COMPETENCE: UNDERSTANDINGS FROM
BASIC RESEARCH

Without a doult, the most complete study of strategic
competence has been conducted in the area of children’s
memory (Schneider & Pressley, 1997). Thus, much of
what follows in this section is about memory develop-
ment. Basic rescarch studies of other aspccté of think-
ing and learning, including elementary problem solving,
scientific thinking, and critical thinking, have been con-
ducted and also inform this summary of basic understand-
mys about strategic compelence,

Inttial Research: Elementary Grade Children

Interest in strategies development increased dramarically
with the publication of a smady by Flavell, Beach, and
Chinsky (1966). The investigators presented children
with a list of pictures to memorize in order. The partici-
pants in the study were between 5 and 10 years of age.
Flavell and his associates were cspecially interested in
what the children did to memorize the pictures and if de-
velopmental differences in what children did to memorize
might account for differences in memory performance.
The outcomes of the study were clear. With advancing
age, recall improved as did usc of a particular memory
sirategy. With increasing age, children were more h'kcl;?
to rehearse the names of the objects depicted. ;
Eeeney, Cannizzo, and Flayell (1967) extended the
Flavell et al. (1966) study. They investigated what hap-
pened if young children, who did not rehearse on their
own when presented a list to learn, were taught to do so.
Primary-grades students easily learned how to verbally re-
hearse pictures lists, with the result increased recall of the
pictures on the list. Children could be taught a memory
strategy that they did not think of on their own. Rehearsal
was established as a causal mechanism in children’s mem-
ory, 4 mechanism that kindergarten students used much
less than students in the middle elementary grades.
Favell’s early work stimulated 2 number of investi-
gations of children’s use of rehearsal strategies, both
when children were left to their own devices 10 mem-
orize and when they were instructed to use rehearsal
strategies (c.g., Cuvo, 1979; Gruenenfelder & Borkowski,
1975; Hagen, Hargrave, & Ross, 1973%; Kingsley & Hagcu:
1969; Naus, Ornstein, & Aivano, 1977; Orrlste{n, Mauns, &
Liberty, 1975). There was greal convergence across these
studies. First of all, the last items on the picture list tended
to be better recalled than items in the middle of the list,
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reflecting that cthe last few items continued ta be active in
working memory, and, hence, were easily remembered.
Better recall of the last items on a list came to be known
as the recerncy effect. The first few items on the fist tended
to be remembered belter than items in the middie of the
list, refesred to as a primacy gffect. Primacy cifects, in par-
ticular, were developmentally sensitive, with children in
the middle clementary grades more likely than younger
children ta remember the initial items on a list, reflect-
ing that older chifdren rehcarsed the fist items more than
younger children.

Across studies, it was quite clear that when nonre-
hearsing children were tanght to rehearse list items, a
nrimacy effect wonld ooour, steengihening causal conclu-
sions: Thatis, instruction Lo rehearse increased previousky
nonrehearsing children’s visible rehearsal of the items on
lists, with memory increased especially for the items that
were most rehearsed, the beginning of the list items.
Young children’s failure to use rehearsal strategies on
their own came to be known as a prodection deficlency
(Elavell, 10703, a deficiency that could he overcome
with instruction. As will become clear as this chapler
proceeds, researchers have discovered many production
deficiencies as they have studied children's cognition, oc-
casions when stadents fail 1o produce a strategy that could
help them do a task, although they can be tavght to use the
strategy in that situation (Pressley & Hilden, in press-a).

We emphasize at this juncture that Flavell's earty work
would set the stage for the study of memory strategy de-
velopment, including strategy discovery and acquisition
through instruction, during the preschool vears, the vears
of elementary schooling, and hevond through middle
school and high school, More generally, Flavell’s (1970)
work would go far 1o encourage the perspective that chil-
dren can be tanght to usce sirategies that they often do not
produce on their own.

Preschool and Primary-Grades Years:
New Understandings

COne conclusion in the work just reviewed was that
preschoolers did not use rehearsal strategies for learn-
ing lists of items. Does that mean preschoolers are never
strategic? One possibility was that picture list learning was
just a very strange situation for kindergarten-age children,
that young children might perform more competently if
given tasks more consistent with ones thev encountered
in their everyday lives. To find o, rescarchers studied
memory situations more familiar to young children.

Strategies Production. Deloache, Cassidy, and Brown
(1985) reported one of the most important studies of

strategies use by preschoolers. The study took plage
a living room, with an experimenter hiding a Big B
doll under a pillow on a couch. When the experimen,
asked children 14 months to 2 years of age to r':memﬁer
where the doll was hidden, the children looked at the pyy:
ing place until it was time to retrieve the doll. Even when
the experimenter rried to distract the preschoolers, théy
kept looking back at the pillow on the couch. In one cqy,
dition of the study, rather than purting Big Bird undey g
pilfow, the experimenter put the doll on the pillow, iy ful
view of the participant. In this situation, there is ng tnem;
ory requirement, Accordingly, the children did not ook,

back at the doll. That is, only when there was a memory - - :

requirement {i.e., the doll was hidden under a pillow) dig
the children evidence any strategies o vemember where
the doll was. This was the firsi of several studics making

clear that even 2- o 3-year-old children can be strategic

when confronted with a familiar task (see also Haake
Somimerville, & Wellman, 19807

Other demonstrations of preschool use of memoty
strategies were generated in the 1980s. Thus, Baker-Ward,
Ornstein, and Holden (1984) showed that preschoclers
were much more strategic when they were asked o e
member a group of toys than when they were instricted
to play with the toys. When asked Lo remember the toys,
they tend to say the names of the toys more often thas

when directed to play with the toys, Preschoolers cer
play ¥ .

tainly understood, at least in some situations, that remem:
bering calls for different processing than playing.

Giifization Deficiencies. Someihing that was quite inter
esting in the Baker-Ward et al. (1984) sudy was thi
often, even if 4 and S-year-olds tried 1o remember a grow

of toys by saying and repeating the names of the toys, their -~
efforts did not increase their memory, When childrenex. .

coute a strategy and it does not increase memory, the phes
nemenon is known as a séifization deficiency (Miller
Seier, 1994). Such utilization deficiencies were observes
in several very well controlled studies of preschoolers!
memory strategy use (e.g., Lange, MacKinnon, & Nid

1989; Newman, 1990). Why utilization deficiencies occut -

still is not well understond, although there is some evi
dence that such deficiencies are linked to working memr
ory capacity limitations during preschool and the cad
clementary years (Woody-Dorning & Miller, 20013

Mediation Dqﬂaem-ws Sometimes when young chil
dren are asked to usc a memory strategy, the problenl,
is that they cannot esecute the sirategy, cannot com -
struct the mediator they are being asked to construct

a difficolry refesred to in the litemrure as a msdiation

deficiency (Reese, 1962). This scems to be the case whetl
4- to 7-yearold children are asked to generate mentd

[meges, for example, representing ideas expressed in a
ot they read or hear (sce Pressley, 1977, for a review of
‘the data). The likely culprit is limited working memory ca-
acity in young children (see analyses by Cariglia-Bull &
n}ssles-ﬂ 1990; Pressley, Cariglia-Bull, Deane, & Schneider,
1987, a problem perhaps accentuated by the fact that in-
terpal cognitive operations are performed more slowrly
by younger compared to older children, with slower

s _Uper:ltiaus consuming more working memory capacity

iy EXeCuic.

| Retrieval Deficiencies. Finally, cven if children construct

a-mediator, sometimes they will fail to use it later when
they are required to remember whar they studied, a failure
lownas L reirieved deficiency (Kobasigawa, 1977). That
s, even if sludents construct mental images that have the

" potential to increase their later memory of material, it

does little good if they do oot think to use their previously

. constructed images at test time. More positively, at least

on some occasions, a reminder (o think back to strategics
used at study and the mediators constructed at study is all
that is required to get students to search their memories
and use the mediators they construcied previously, thus,
increasing memory performance on a test (€.g., Pressley
& MacFadyen, 1983).

These historical findings should be understood betler
by many educational psychologists, for they make clear
that strategies use by young children is more complicated
‘than many pracritioners belicve. Indeed, some prominent
recommendalions regarding dlratcgies use in the prac-
titioner literature may, in fact, be wrong. For example,
there are many suggestions in the practilioner litcranne
that it makes sensc to teach early primary grades chil-
dren to comstruct mental images representing the ideas
cxpressed in stories (see Miller, 2002). This recommenda-
tion flies in the face of voluminous basic research data that

.such children experience great difficoliies in generating

images representing the ideqs in stories (Pressley, 1977),
¢ven when given strong support for doing so (¢.g., par

| tial pictures that strongly suggest the parts of the picture

that could be imagined by the child; Guttmann, Levin,
& Pjreaslcy, 1977). More careful study of the substantial
basic research literature could result in a more informed

- applied science with respect (o strategies instruction as

Wwell as more complex study of strategies development
and instruction,

Strategies Development: Discovery, Direction
or Instruction?

 Asageneral rule of thumb, across many domains, there is

tvidence of greater strategy use with increasing age fgrade
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level, proceeding through middle and lace elementary
grades, middle school, high school, and college (sce Press-
ley & Hilden, in pressa, fora review). Questions of endur-
ing significance ate whether, when, and how young chil-
dren discover strategies for performing academic tasks.
There can be no doubt that even 2- and Fyear-olds dis-
cover some strategies, for example, keeping (heir cyes
on @ hidden toy in order to remember where it is. Other
strategies arc learned later, as a funcrion of new rask
demands on children, Nonetheless, often children and
adults do not discover and use the most potent strategies
possible as they confront academic tasks.

For example, Kuhn and her colleagues (Kuhn et al,,
1988) studied whether children and adulis use 2 con-
trolled comparison sirate gy as they iried 1o decide which
characteristics of a set of balls (t.g., size, rough or smooth)
determined whether a ball could be reliably served in
a paddle game. The most cfficient strategy was to com-
parc balls that differed with respect to only one charac-
teristic (e.g., large or small), repeating such trials until
Al af the dimensions of difference were assessed. Al
though there was improvement from childhood (o aduir
hood in use of the controlled COMPArSoN strategy, even
college stuclents often failed (0 be maximally systematic
as they evaluated characteristics of balls that could affect
bounce.

Kuhn (1991) cxmtended her work on strategy use by
evalyating the social scicnrific reasoning strategies of ciu'j-
dren and aduits as they constructed arguments abouc
important social problems, such as the causes of Crimi-
nal recidivism, school failure, and unemployment. Both
children and adults had difficultics reasoning on scveral
sides of these issucs, difficutey in Brnerating counterar
gumenis to the arguments of others. In short, there was
not much evidence that either children or adults used so-
phisticated critical thinking skills (se¢ Baron & Sternberg,
1987; Perkins, Lochhead, & Bishop, 1987).

More positively, there is evidence that children some-
tincs do discover strategies as they do tasks, although
some situations make that more likely than others. For
cxample, Kuhn and Udell (2003) studied argument skills
in inner city smdents in grades 7 and 8. Students who
favored and opposed capital punishment prepared for a
showdown debate on capital punishment. The control
participants experienced some dyadic practice in argu-
ing about capital punishment, working with peers (but
supported by teacher scaffolding) to generate and refige
arguments in favor of their position on capital punish-
ment. Parlicipants in the experimental condition received
the same dyadic practice as controls bur also participated
in scatfolded, dyadic practice that led (hem to generate
counterarguments 1o criticisms of their position, focus-
ing on rebutrals of opposing positions. The experimental
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condition also provided oppmmf\'\t'\es_m think ?l;ddr:;-
son about mixed evidence. The most lmplortarft i1 I-E
was that the experimental participants evidenced mo >
growth in argument sreategies from prcn:st_ w post::_m
than control participants. [0 particular, they a.mpti)ye -
making counterarguments W ith respect to the 1305;2;:; "
capital punishment that they ollmpused. The ?xiz?m any
participants also increased their I.Cno’wlcdg(,. c?r- e ,_.xp -
of capital punishment 48 2 funcdon of the a : ;;is—
riences in gencrating counterargunents. That is, L.Olllis'jv
tent with other evidence rcviewcf{l !ater. Iﬂﬁ.!'{:. SO]:! ol
cared SIraiegies use oiten pesults in increases 0 declara:
t1"i_:\\;:‘;:;? Eirt is i_n_\provenm'm.‘iﬂ pcr{rmfmncs i f,i:
soning and argumentative skills vnth_prz.u:‘tl_ce ar re o
tion, there is also a greal deat of varabilivy from umauv
trial and task to task, with children and a.dult.s ‘nun; cr,s
using a mix of Strategies, Some more effective l:h.n:1 n‘ =
(e.g., Kuhn, 1995; Kuho, ("fdrcia—bjhla.Zo]_-m\r,&An. (.rﬁ .:;L
1995). Such variability in stratcgies use is _i_lpparv_m .
in some more basic 1ask situations, oNes mplf _enm
that therc are single strategies that can efi‘cc:t_x:ely\;ne—
diate puriirmance (cf. Pressley & Levin, 19: 7). ) :J[t‘.'
positively, there is evidence that some LaIEf-thrnen ag
and middle school age children mix effe.ctwe :‘md i:c -
fective strategies but shift to more exclusive use of E'd .:r
tive strategies with practice (Sthl?‘xg,muc:ut_at & "fdmc: s
2002). Moreover, some high ability child led.l'lll.tr. .
use effective memory stratcgies VEry consistently (Coyle,
Read, Gaulimey, & Bjorklund, 1998). . L
ln‘ short, although there is mereased use of T_'l)l‘ﬁ'i_ ok
fective strategics with advancing age. w.re have cn_;gufa—
tered littie evidence in any (ask domain that chil f;‘;,n
certainty discover and consistently use the ru_ost € kc‘-
tive str;}tcgies that can be used to acc.orgphsh (as ‘a
Of course, this finding is in synch:fmy \m’th a EEE;;
ally poor record for discm'cr.}' h_':armng thr::,l then.l
Even when people (iscoves effective stt:ltEgms: they i
tend to use them variably. Seill, we kru?)w little abou
the defining characreristics of such situations. i\'TnE: ioi—.
itively, however, chere is one approach that works f]_v
ter than any other for ensuring that ‘1‘tamaf5. actual t
learn strategies: strategics i_nstmctioni some unpurtzmd
analytical work in strategies instrucnor: ﬁ.rst oCCutTe
with respect Lo very basic memory SUatCgies.

Strategies Instruction: Early Issues of Maintenance
and Generalization

There was incredible consistency in the basic rtsca;:h
H i 4iaty B
literature with respect o the issue of imstruction: for

many basic memory tusks, from l?_ai'ning lists of Pi?tu.rug j
to recalling main ideas and details from 1eRs, d“!‘.““'%
can learn effective stategics when they are taught m; ‘
with clear benefits in leamning and memory. BY t!m E“‘.?Y
1480s, this conclusion held for normally achicving chik

dren, students with learning disabilities, and children ]

with mental retardation (Pressley, Heisel, Mccamﬁdf’
& Nakanmra, 1982). Morcover, by the early 1980s, it
was apparent that 4 variety of strategies increased pep

formance in basic memory and learning tasks (l‘rcssln!;._ a2

w4
. %;gﬁ'b;mg finding in the earfy sl.mtc‘_gics instrues
tion Hterature was hat sradents often did ﬂ(?tl can
tinue 1o nse siratcgies they were taught, hotl_1 failing o
maintain the strategies (i.e., using Lllﬂrr{ wutﬁ m:u,?r?.
als similar to the materials they experienced dul.'mg
strategies instruction) and failing to transiet ihem (e,

nse taught strategics in DEw situarions where t!icy could it
One of the most important: . |
increase conrinued use of strate- -

be deployed profitably).
anplyses of how 1o tratd,
gies was produced by Belmont, Butterficld, and Ferrerti,

(1982). They were particularly interested in Fhe poten:
tial of strategics functioning for students with mentd - 5

retardation, analyzing about 100 studies of strategies

instruction with people afflicted by retardation. They

discovered an important regularity: Students jvilh‘men;_
tal retardation did evidence transfer of Sl..ratl:glf:ﬁ t'_mgh._
when instruction was rich in €nCOUTAZING mnmg.(?gf,;_
tive understanding of strategies. Thus, whE‘ﬂ s'rr:‘m,g;m;_
transfer occurred, learning goals werc deﬁmteht (,mp.
sized, 28 was the nccessity of planning as patt of "aCk],mi .
academic tasks. Students were cncounllged to nrmtul‘:E
whether using the stritegy was iml:»rmrm&,v’pnaffﬂurm\;n:;irjr
(¢.3., asking themselves, “Did the plam_ v.s-nrlza. ). ‘d m's
tenance and transfer alsa were MOTC likely if ’-l;!.; el N
were taught to cope if they expcne_m:ed sumerr fu Txrccw:
frusteation, taught o consider making and trying a n
5traieg§,'.

Belmont et al’s (19827 anatysis made very clear that -

strategies instruction could be very potent even j&;th;t:-lz
dents ar risk for academic failare G.e., §lude.ms ‘vm (rj i
datiom). This complemented work W‘lth nO1‘f‘l]Al?.:".lI . m
disabled children, research establishing !:he.u chil eqfer
general were more likely to continue o use _and u-:alndCd
strategies if sturategies instruction and pracuce inclzgi‘35
DPPOITANitES T learn when and where the Rtr‘;l i
worked, the benefits produced, and hc‘)w‘thL stral s:}
might be adapted to 0CW situations (_0‘_511lhwn & 1-';; M
ley, 1984; Pressley, Borkowski, &O‘S@hw_n, 1985)'. i
is, children proved moie Hlkely (0 maintain and tm' s
strategies they learned if instruction was Meticognity

rich.,

e e e

T .

IN ACADEMIC AREAS

: strategics usc and instruction has been more prominent
in sume academic areas than in others. In this section, we
discuss work in four arcas where there has been extensive
copsideration of the role of strategies in academic cog-
airion: reading, writing, foreign language learning, and
marhematical problen solving. Issues and commonalities
across these areas are then noted in the finad section of
this chapter.

Reading

Researchers have learned o great deal yhour skilled read:
ing, One method, verbal protocol analyses, has been par-
ticularly useful in understanding skilled, and less skilled,
reading (Pressley & Afflerbach, 1995), Skilled readers are
actively predictive as they read, developing cxpectaiions
about upcoming text in reaction to the title, section head-
ers, pictures, and other chues, basing their predictions in
part on prior knowledge they possess about the topic
of the rext. Throughout reading, good readers connect
ideas in 4 current text to their general and specific un-
derstandings of and opinions about the world. They ask
questions as they read and look for answers. Goad read-
ers create envisionments of the settings, characters, and
events portrayed in text. They also consciously reflect
on what the big ideas are in text and construct personal
imterpreations of what they read. Ofwn, Teading is any-
thing but linear, with readers jumping back and forth in
text. Moreover, good readers recognize that not all parts
of text deserve equal attention, with them adjusting their
reading rate and analytic set as they go through the text,
reading some sections more carefully than others (Ander-
son, 1992; Brown, Pressley, Van Meter, & Schuder, 1996;
Collins, 1991,

In contrast, weaker readers arc much more likely to
read word by word, reading less actively, a strategy that
certainly produces some understanding, often enough to
do welf on simple, multiple-choice comprehension tests.
Weaker readers face a number of problers as they seek
meaning from text

Two problems have consumed researchers interested
n reading more than other problems: The first is how
children can be taught to read words, and the second is
how children and adults can be taught 10 process text so
as to increase comprehension. Both are tasks that can be
accomplished strategically, and researchers have invested
considerable effort to identify strategics that can be taught
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to promote both word recognition and comprehéension
as well a5 to ideatify how such strategics can be taught

s0 that students, in fact, use the strategies and use them
appropriately.

Word Recognition

Good readers recognize most words automarically butare
capable of consciously sounding out unfamiliar words;
this is possible because of their understanding of the
letter-sound associations in English. The goal in teach-
ing children to read words is to get them to that point
at which thev automarically recognize most words and
sound out words they do not recognize,

Most children arriving at the kindergarten door cannot
cead many words if they can read any ot all. More posi-
tively, an important finding in 20th cenpury educational
science is that many children can make great progress
in learning how to read words by teaching them phonics
sirategies. Thatis, children can be taught the letter-sound
associations in English and taught to make the sounds rep-
resented by the lerters in a word, blending those sounds
to pronounce the word. Thar this approach works much
of the time was one of the most important conclusions
in the National Reading Panel (2000) report. Awareness
of the power of teaching young children sounding-out
strategjes has had broad impact. The most recent federal
elementary and secondary school act (107th Congress
2002), the No Child Left Bebind (NCLB) legislation, man-
dates reaching primary-grades students phonics strategics
im those elementary schools receiving NCLB funds.

That said, phonics instruction’s impact on beginning
reading is not large, with a moderate-sized effect in meta-
analytic terms (Cohen, 1988). One reason that the im-
pact is modest is that teaching phonics strategies does not
work all of the time. Consider 4 couple of recent studies.
Morris, Tyner, and Perney (2000) provided tutorial read-
ing instruction to grade 1 students in the lowest 20 per-
cent of their classes (i.c., with respect to reading achieve-
ment). The tutoring included a great deal of explicit,
systematic phonics instruction, with most participants
who received the tuoring expericncing great growih, es
pecially relative to control participants. However, about
7 percent of the participants made little to no progress.
Similarly, Fuchs et al. (2001) provided intensc phonics
instruction to kindergarten studenis in intact classes for
about 20 weeks, It worked for most students, but for a
few there were no gains.

What bothers us is that so little is known abour why
phonics instruction does not work when it does not
work., We think it would make scnse to study such
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children's perforimance carefully, considering the possi-
biLiLy that some of the deficiencies noted in basic strate-
gies research might have counterparts with respect to
phonics strategies. Thus, are there children who simply
cannot sound out words no matter how hard they try,
a phonics mediational deficiency? Or perhaps they can
sound out words but somehow the sounding out doesnot
click as a word-that is, the student sees ball and sounds
out /B followed by [/ bllowed by /1), but does not
make the connection that this sounded-out word is the
same as that word in their oral vocabulary, ball, that refers
to a round, bouncy thing. This would be a utilization defi-
ciency. Alternatively, what if the child learns how to sound
out phonetically and vetr does not transfer the approach
10 new sitnations, such as reading on a standardized test?
In short, there arc a number of possible ways that phonics
nuay 0ot work,

We suspect that skilled reading clinicians might be
able to think of interventions for dealing with media-
tion deficiencies, utilization deficiencies, or transfer fail-
ures. For example, failure to transfer phonics might be
addressed by providing meaningful metacognitive embel-
lishment o phonics instruction, making clear that phon-
ics can and should be used whenever unfamiliar words
are encountered. Phondcs can and should be smdied as
basic strategies have been studied, and failures of phonics
should be examined as potentially similar to other strategy
tailures.

The most popular strategies-oriented hypothesis with
respect to phonics is thar some students respond bet
ter to some forms of phonics instruction than others
although this hypothesis is not so well developed that
there has been a true test of the suggested apritude by
treatment interaction. Nonetheless, Lovett and her col-
leagues have examined the relative cfficacy of two popu-
lar forms of phonics instruction, their impact alone and
in combination. Since Chall's (1967) analysis, synthelic
phonics has been the most prevalent phonics strategy
taught. This involves teaching students the letter-sound
associations and then teaching them to blend sounds to
recognize words. An alternative is to teach students to
focus on larger word parts, making maxinmun use of the
many word families in English {e g, focus on the ~ight in
wmight, sight, Kgbt, and so on; focus on the —aid in raid,
laid, and paid) as well as the commoen prefixes and suf-
fizxes, teaching students to decode new words through
analogy to known words (e.g., to read a new word, fade,
by analogy with a known word, rade).

T'he participants in Lovett et al. (2000) were 6- Lo 13-
year-olds who experienced severe problems learning to
read. These students were provided 70 hours of interven-
tion in the study. In one condition, students received only
synthetic phonics instruction. In a second condition, they

received instruction emphasizing decoding by analogy -

with known words. In a thizd condition, students wepe
taught both synthetic phonics and decoding by analogy,
Students in a control condition were taught math skillg
and classroom survival skills. The results were very clear -
After instruction, students taught the decoding stratcgies
could read words better than control participants, witly
reading in the combined synthetic phonics and analogy
condition exceeding reading in either the synthetic phon-
ics alone or analogy alone condition, with performances
in those conditions not varying,

Ttis also apparent that one type of decoding instruction
does not work with all learners, Moreover, it secms H_keh,-
that the effectiveness of the various decoding strategics
will vary with word characteristics: Words having salient
parts that are common to olher words are likely suscepti-
ble to recognition through analogy (c.g., recognizing spat
as analogous to sat, fatf, paf, and s0 on). In contrast, more
morphologically unique words may be better sounded out
by blending the component sounds as represented by the
individual letters and letter clusters (e.g., digraphs) in the
words.

Lovelt, Barron, and Benson (2003) are currently eval-

nating an intervention that involves teaching struggling -

beginning readers to use five strategics as a repertoire,
(a) sounding out words by blending individual sound;

(b decoding by analogy to known words, focusing on

whether an unknown word might rhyme with a known
word; (¢) peeling off prefixes and suffixes and isolat-
ing a smaller root word; (d) trying each of the sounds
a word's vowels could make; and (€) looking for smaller,
known words in a longer unknown word. Lovell et al
(2003) have been very much influcnced by researchers
who emphasize teaching students to selfregulate their
use of strategies, who cmphasize metacognitively embel
lishing strategies instruction (e.g., Harris, 1982; Harris &
Graham, 1992; Meichenbaum & Biemiller, 1998).
Forexample, whilce trying to decode the word wnstack:
ing, students would selfregulate strategy use through
four steps (Loveit et al,, 2003, p. 285, Table 17.1): (@)

They would choose a strategy, saying to themselves some- © -

thing like the following: “My game plan is first to use
peeling off. Then 1 am going to use the rhyming strat-

egy and look for the spelling patterns T know” (b) The |

students would use these strategies, sclfverbalizing as
they do so: “I am peeling off an and frg. My nexl game
plan is ¢thyming. T sce the spelling pattern —ack, The key
word is pack. If 1 know pack, then [ know stack” (¢) The
reader would then check: *Thave Lo stop and think about
whether I am using the strategies properly. Is it working?
Yes, I'll keep on going. | will put all the parts together—
wri-stack-ing” (d) The student self-reinforces by declaring
she or he “scored” if the word seems correct. If not, the

student would start the sequence again, choosing, using,
3 ;wd checking strategy use: “The word is wnstacking. 1
scored. T used peeling off and rhyming to help me fig-
are out this word and that worked.” Evaluations of this
self-instructional approach are now underway, with our
cxpe_ctation that there will be increased study of how to
increase beginning readers’ selfregulated use of a varicty
of strategics that can he used to decode unfamiliar words,
with the goal of developing beginning readers who con-
finue and generalize use of effective word recognition
strategics.

Comprebension. In the 1970s and early 1980s, the study
of comprehension was largely the evaluation of individual
comprehension strategies (e.g., prediction, question ask-
ing, imagery geaeration, monitoring and secling clarifica-
tion when confused, summarization). In a typical study,
one group of young readers would be taught to use a
pa_rﬁr:ula_r strategy and a control group would be left 1o
their own devices 10 read and understand text. In gen-
eral, & variety of individual strategies proved effective in
promoting reading comprehension, often assessed by an-
swering questions about a text just read or simply retelling
the text just read (e.g., Pearson & Fielding, 1991; Pressley,
2000; Pressley, Johnson, Symons, McGoldrick, & Kurita,
1989).

Good readers do not rely on individual strategies, how-
ever, as they read text, but rather articulate a repertoire of
strategies, flexibly applying and adapting individual come
prehension strategies before they read a text, while they
are reading, and after they conclude a first reading of a
document (Pressley & Afflerbach, 1995). In the 1980s,
researchers turned their attention to teaching elemen-
tary and middle school students repertoires of compre-
hension strategies, with improved comprehension gen-
erally following such instruction (e.g., Bereiter & Bird,
1985}, The best known of such instuctional interven-
tions was reciprocal teaching (Palincsar & Brown, 1984,
Rosenshine & Meister, 1994), which involved teaching
students to make predictions, ask questions, seek clarifi-
cation when confused, and summarize. When deployed
in classrooms, however, there often was departure from
the version of reciprocal teaching developed and studied
by Palincsar and Brown, with students using the strate-
gies very flexibly (and not necessarily in the originally pro-
posed order). In addition, Palingsar and Brown advocated
Strategies development in the context of smalkgroup read-
ing, with students in the group taking turns leading the
group as it applied strategies to reading. In classrooms,
hUWcVﬁL teachers who employ reciprocal teaching as a
Wiy 10 begin strategics instruction eventually use a vari-
¢ty of instructional tactics to encourage their students to

. make predictions, generate questions, seek clarifications,
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and construct summaries (Hacker & Tenent, 2002 Marks
ecal, 1993)

Indeed, many educators came to teach comprehen-
ston strategies in 4 more llexible manner than recipro-
cal teaching. Pressley, El-Dinary et al.(1992) coined the
term Iransactional comprebension strategies instruc
tiir 1o emrhasize that teachers and students oflen e
ibly interacted as students practiced applying strategies
as they read. Students in transactional sirategies instruc-
tion are encouraged to use the comprehension strategies
that seem appropriate io thetn at any point during a read-
ing. There is dynamic construction of understanding of
text when small geoups of children male predictions to-
gether, ask questions of one ancther during a reading,
signal when they are confused, seek help to reduce con-
fusion, and make interpretive and sclective summaries
throughout a reading and as a reading concludes.

There are scveral very good cvaluations of trans
actional strategies instruclion (e.g., Anderson, 1992,
Collins, 1991). Brown et al. (1996) studied grade 2 sm-
dents, who received transactional comprehension strage-
gies instruction over the course of the grade 2 school
year or who cxpericnced conventional reading instruc-
tion that year. The strategics were taught directly in small
reading groups, through teacher modeling and explana-
tions, followed every day by application of the strategies
to stories being read in reading group. Although at the be-
ginning of the school vear the two groups did not differ on
any measures of reading achievement, by the end of the
school year, the group taught comprehension strategics
using the transactional approach cutperformed control
participants on a wide variety of measures, from standard-
ized test performance o remembering more content from
storics read during reading group. In general, consistent
with Anderson (19923 and Collins {1991}, the effects of a
year of comprehension strategies instruction were large
in Brown et al. (1996) and apparent in many ways (i.e.,
not just on standardized tests but on other measures, both
quantitative and qualitative).

During the past half dozen years, there has been in-
creasing awareness of how difficult it is for teachers to
learn how to teach comprehension strategics (Pressley
& El-Dinary, 1997). As this chapter is being written,
Hilden, Moxley, and Pressley are collecting data on the
many challenges to effective comprehension strategies
instruction in elementary and middle schools. The prob-
lems range from teachers not understanding the approach
because they do not read using consciously controlled
comprchension strategies to lack of school resources w
provide in-class coaching to teachers about comprehen-
sion strategies instruction. Just as was the case a geaera-
tion ago (Durkin, 1978-79), there is stll too little com-
prehension instruction occurring in schools (Pressley,
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Wharton-McDonald, Mistretia, & Echevarria, 1998; Taylor,
Pearson, Clark, & Walpole, 2000).

Writing

Learning Lo write is difficult and demanding, as writing is
a highly complex process, The good writer must not only
negotiate the rules and mechanics of writing, but also
must maintain a focus on important aspects of writing,
including organization, form and features, purposes and
goals, audience nceds and perspectives, and cvaluation of
the communication between author and reader (Apple-
bee, langer, Mullis, Latham, & Genrile, 1994; Bereiter &
Scardamalia, 1982; Hayes, 2004; Hayes & Flower, 1980) In
addition, writing requires cxtensive selfregulation, per-
sistence, and attention control (Graham & Hareis, 1994,
20000, In i1s report, The Neglected "R the National Com-
mission on Writing in America's Schools and Colleges
(2003%) cxpressed sirong concern with the narrative, ex-
pository, and persuasive writing of students in the United
States. Scardamalia and Bereiter (1986) identified five ar-
cas of writing competence particularly difficult for most
students: (a) generating content, (b) creating an orga-
nized structure for compositions, ( ¢) formulating goals
and higher level plans, (d) quickly and efficiently exccut-
ing the mechanical aspects of writing, and (¢) revising
text and-reformulating goals.

Good writers, in contrast, engage in purposcful and
active selfdirection of the processes and skills underly-
ing writing, and like good readers, use a repertoire of
strategies. Seminal research by Haves and Flower (1980),
involving analysis of “think aloud” protocols, provided a
window into the cognitive processes of good writers and
led to the development of an influential model of skilled
writing. For skilled writers, the process of writing is goal
directed; they organize and execute their goals flexibly,
switching from simple to complex goals while drawing on
a rich store of cognitive processcs and strategies for plan-
ning, text production, and revision. Good writers also
have knowledge of the organizations typifying different
genres; can develop novel or modified organizations as
needed; are sensitive to the functions of their writing;

and attend to the necds and perspectives of their audi-

ence (Harris & Graham, 1992).

Study of good writers and the development of exper-
tise in writing, combined with recognition of the diffi-
culties many children face in learning to write, fueled in-
terest in instruction in writing from cognitive theoretical
perspectives in the 1980s (Scardamalia & Bereiter, 1986)
The largest body of research in the area of writing per-
formance, however, has evolved in the arca of strategies
instruction.

Wiiting Stralegies nsivuction, Most writing strategies in-

structional research has primartly involved either partici.-

pants with learning disabilities or students who struggle
with writing, typically defined as scoring in the lower
quartile on normereferenced measures (Tlacris & Graham,
1992). An important by-product of writing instructional
research with students with leaming disabilities is that
what works for these students also improves performance
of average and good writers (Englert et al., 1991; Graham,
in press; Graham & Harris, 2003; Wong, Harris, Graham,
& Butler, 2003). A number of rescarchers have carried out
important studies of writing strategies instruction (fora
complete list, see Graham, in press). Three major lines
of research are especially notable, however, having had
broad impact.

Englert and her colleagues published two influential
studies involving elementary stucents with learning dis-
abilitics, using their Cognitive Stratcgics Instruction in
Writing (CSIW) program (Englert, Raphael, & Anderson,
1992; Englert et al.,, 1991). “Think sheets” are used in
CSIW to prompt students to carry out specific activitics
during writing processes, including planning, organiz-
ing information, writing, editing, and revising, A number
of features common to strategies instruction models are
used to aid students in coming to own and internalize the
strategics and framework represented on the think sheets,
including teacher modeling, sclf-instructions, gradually
faded support, and helping students understand what
they are learning, why it is important, and when it can be
used.

In the Englert et al, studies, students with and with-
out learning disabilities improved their knowledge of the
writing process and their wriling abilities. Most impres-
sive, students with learning disabilitics performed simi-
larly to normally achieving peers on all five postrest vari-
ables after CSIW instruction. Consistent with the good
information processor perspective, metacognirive knowl:
edge was positively related to measures of performance,
bath for writing and for reading,

Wong and her colleagues are among the few e
searchers who have conducted wriling strategics re-
search among secondary students, validating genre-
specific strategics (personal narrative, opinion essays, and
compare and contrast essays) in a series of three stud-
ies involving students with learning disabilitics (Wong,
Butler, Ficzere, & Kuperis, 1996, 1997; Wong, Wong,
Darlington, & Jones, 1991). They considered several
critical principles in designing their strategics instruction,
including the need to develop among these students pro-
cedural and declarative knowledge of the writing process,
understanding of the recursive nature of the writing pro-
cess and the importance of planning and revising, and
important knowledge about good writing (being clear

for the reader, good word choice, importince of power-
ful introductions and conclusions, cadence, and so on).
Heeding the call for addressing atfective needs and char-
acteristics of learners in good strategy instruction, Wong
and her colleagues included development of sclfefficacy
for writing and positive altitudes about writing in their
jnstructional approach.

Writing strategics instruction was effective for the sec-
ondary students in these studies, withinstruction increas-
ing both the quality and guantity of what students wrote
across the three geares. Students with learning disabili-
ties, however, needed more instruction and opportunities

- to write in order (o reach a satisficlory level of perfor-

mance in each genre than did their normally achieving
pecrs. Far more rescarch in sccondary writing strategics
instruction is needed.

Harris and Graham have provided detailed discus-
sions of the multiple, intcgrated theoretical and reseacch
roots of the Self-Regulated Strategy Development (SRSD)
model (Harris, 1982; Harris & Graham, 1992; Harris et al.,
2003). Since 1985, more than 30 studies have been re-
ported using the SRSD mode! of instruction in the area
of writing), involving students in the second through
cighth grades (Graham, in press; Graham & Harris, 2003;
Graham et al., in press; Wong et al., 2003), including
randomized classroom trials (Graham, Harris, & Zito, in
press; Harris, Graham, & Mason, in press), and strategies
instruction conducted by both regular and special ed-
ucation teachers (Graham, in press; Harris, Graham, &
Adkins, 2004).

The major goals of SRSD arc threcfold: () assist st
dents in developing knowledge about writing and pow-
erful skills and strategies involved in the writing pro-
cess, including planning, writing, revising, and editing;
(b) suppart students in the ongoing development of the
abilities needed to monitor and manage their own writ-
ing; and (c) promote children’s development of posi-
tive attitudes and motivation about writing and them-
selves as writers. Whereas current models of strategies
instruction have converged in many ways (Pressley &
Harris, 2001), in the early years SRSD differed from
other strategics instruction models in at least three
important ways.

First, based in part on the research on expertise in writ-
ing and research on children's selfregulation (cf. Harris
& Graham, 1992), explicit instruction in and supported
development of self-regulation were integrated through-
out the stages of instruction in the SRSD model. Sec-
ond, progression through SRSD instructional stages is
criterion-based rather than time-based, so that students
have the time they need to attain important outcomes.
Third, struggling learners often face additional challenges
telated (0 reciprocal relations among academic failure,

12. COGNITIVE STRATEGIES ® 275

self-doubts, learned helplessness, low selfefficacy, mal
adaptive attributions, unrealistic pretaslk. cxpectancies,
and low motivation and engagement in academic areas.
Thus, children's attitudes and beliefs about themselves as
writers and the strategies instruction they participate in
became critical targets for intervention as well as assess
ment during and after strategies instruction. Throughout
SRSD instruction, students are supported in the devel-
opment of attributions for effort and the use of pow-
crful writing strategies, knowledge of writing genres,
selfefficacy, and high levels of engagement (Harris &
Graham, 1992).

There has been SRSD research with respect 1o a vari-
ety of genres, including personal narcatives, story writ-
ing, persuasive essays, report writing, expository essays,
and state writing tests. SRSD produces significant and
meaningful improvements in children’s development of
planning and revising strategies, inciuding brainstorm-
ing, selfmonitoring, reading for information and semantic
webbing, generating and organizing writing content, ad-

anced planning and dictarion, revising with peers, and
revising for both substance and mechanies (Graham &
Harris, 2003).

SRSD has resulted in improvements in four main as-
pects of students’ performance: quality of wriling; knowl-
edge of writing; approach to writing; and self-efficacy,
effort, or motivation (Graham, in press; Graham & Harris,
200%). Across a variety of strategies and genres, the qual-
ity, length, and strucnure of students’ compositions have
improved. Depending on the strategy taught, improve-
ments have been documented in planning, revising, con-
tent, and mechanics. These improvements have been
consistently maintained for the majority of students over
time, with some students needing booster sessions for
longterm maintenance. SRSD students have generalized
writing strategies across settings, persons, and wiriting
media. That SRSD improves the writing of both normally
achieving students as well as students with LD makes it a
good fit for inclusive classrooms.

Mela-analyses of Strategles Instruction in Writing. Re-
cendly, two meta-analyses of research in writing sirate-
gics instruction have been reported. The first focused on
the SRSD model (Graham & Harris, 2003). The second
encompassed all empirical research in writing strategies
instruction that met established criteria, including both
group comparisons (including cxperiments involving ran-
dom assignment to treatments and quasi-experimental de-
signs) and single subject design studies from grades 1-12
(Craham, in press).

Thirty-nine studies are included in Graham’s {in press)
meta-analysis: 20 involving group comparisons and 19
using single subject design. Writing strategy instruction




