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"The world that we have made as a result of the level of

' thinking we have done ‘thus far, creates problems we can
not solve at the same. level at which we created them."

¢

ALBERT EINSTEIN'
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ABSTRACT .
The various thesis chapters are intended to present an m—depth evaluation of the SPELT

i

(Strategies Program for Effective Lean‘ung/l‘hmkmg) progmm on a number of drffenng fronts for
the purpose of enhancmg its further development. Chap%,e; I entltled Review, Clanﬁcatlon &
Consohd%on of SPELT Instructlon_offe‘rs a revtew%f the Cogruuve Educatlon literature in-terms
heory, research and sahent 1ssues It emphasrzes the development and present crystallization of
theqry and data, both quahtattve and quantttat:ve from oné author’s perspectwe that apphes 0«
S!‘ELT mstmctron ' » : t
‘Chapter II, centering on methodologyjpresents a detailed analysis of the SPELT
_Instructional Model m terms of recent conceptualizations of instructional design pﬁnciples This
‘ “analy51s has as tts goal the consideration of whether or not the SPELT Instmctronal Model uses )
effective and efﬁment lnstructronal procedures to achieve the desired student outcomes as detailed in
the program.
< The question of what training is needed by teachers in order to be adequately prepared to be
an effecuve teacher of leamlng/thmkmg has not received adequate emphasns or attention (Nickerson, .
in press). Chapters III and IV begin to address this concerri by evaluating the inservice
component of SPELT mstructlon Chapter I deals thh the process of teacher inservice tratmng in :
cognitive education. Major principles and instructional techmques are 1dent1ﬁed which facﬂttate the |
process of teacher training before. dunng and after inservice instruction . Chapter IV describes .
- SPELT inservice training, 1ncludtng its evaluative component Informatton rega)dmg pmcedures
used in momtonng program 1mplementat10n as well as the results ofa follow -up teachers'
‘questionnaire are presented followed by a brief summary and conclusxorL
Chapter V attempts to mtegrate the mformauon presented in prevrous sections mto general
recommendauons for further deyelopment unprovement, apphcauon and trauung of SPELT -

mstrucnon These suggesuons thmugh a coIlaboranve process with the other three authors, may

mﬂ‘uence the future editions of SPELT.
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N INTRODUCTION o

“The Cognitive Education Project, University of Alberta

et

The context for writirlg substantial ponions of+this thesis was provided by the Cognitive
Educauon PrO_]Cé\(fEP) Established in the fall of 1984, the CEPis a cooperatwv venture

mv\olvmg:‘al) the Government of Alberta Department of Education; 2) the ‘University of Alberta's

De;\)anmem of Educational Psychology, and 3) various school jurisdictians in north-central Albena.

it was established with the general purpose of undertaking a long-term evaluation of two cognitive
) 3 - .

education programs in relation to conventional instruction. This three-year longitudial study of
two experimental programs in relation to conventional classroom instruction, is currently in
X . ~ONe :

. pnogresg and will be completed.in December 1988.

\

’I'he specific objecuves of the project are threefold:

. (a) to assess the relative effectiveness of the two programs in terms
.of their impact g)n students' affect and motivation, academic
achievement, cognitive ability, and learning,  thinking, and
problem-solvmg strategies,

(b): to examine the differential effects of the programs, if any, on
. gifted, normal achieving, and learning disabled students, and,
(©) to ascertain the feasibility of implementing learning and thmkmg
'strategies instructional programs on a large scale as part of the
- regular curriculum .of schools, as well as to identify appropriate
methods for providing the level and quality of teacher trammg
necessary for such implementation (Mulcahy, Andrews, &. Peat
" press). ‘

. u . .
A brief description of each program follows.

@

Instrumen[al Enrichment, con51stmg of 15 mstruments" is an out'-of-content program
utilizing paper-pencﬂ Lasks and 1ntenswe teacher-pupil discussmn or as described by IE; mediatmn.
The exercises focus on the developmem of learmng and thmlgng strategies such as systemauc
search, planning, hypotheSis testing, etc. These strategies, as they are being developed, are also
sysiematiCaHy transferred to academic, social, one-on-one, and vocational settings. Instrumental

4
- Enrichment isone of thé m'ost comprehensive and field tested learning/thinking programs available -

o5,
\

~todate (Mulcahy et al, 1988). It is appropriate for upper elementary, middle and secondary

' students (Presseisen,19_88).



SPELT developed at the University of Alberta, emphasizes the teaching of
leamrng/thmkrng strategies directly within content across the curriculum. The SPELT approach
consists of three basic components: a) general teachrng method and orientation, b) the leachrng ofa
| _ set of ’recommended or t"eacher—generated strategies, and c) teaching toward students’ control and -
‘self-generatjonof leaming/thinking strategies (Mulcahy & Marfo, 1987; Mulcahy, et al, 1986).

The common goal of the above two programs isto ultrmately help:: students learn 'hc » 10
leam and thus to become rndependem organized, acnve and purposeful thmkers and problerﬁ
solvers. Both require that teachers obtarn rntensrve inservice, of about ﬁ,ye days duration, before
implementati'on . The major difference between vthe two programs is the out_'_—of contenr approach of
IE versus the rn—content orientation of SPELT (Mulcahy et al, 1988).

Nrckerson (rn press) notes that "solrd evaluanon data on approaches to'the teachrng of
Lhmkrng are sparse" (p.37), particularly studres emphasrzmg long term effectrveness The CEP is
one attempt to begin to recufy this situation. . : . ‘ ) ‘

“Thesis Scope - o o \ ‘/l/
. ‘ A o

Due to FIE's (Feuerstein, Rand, Hoffman, &'Miller,l_980) being a static, published and .
_marketed product, and in the interests of brevity and pracu'cality. this mesislxxji;i‘ll_consider only the
. SPELT program | |

The SPELT Manual Research Edrnon (Mulcahy. Marfo, & Peat. 1984), was 1nrhally
desrgned for use in grades 4-9 regular classmoms ’l'he authors recogmzed that as teachers began - .
to use the publrcatron, their feedback would be,helpful in'its further develop_ment. Also, as research
and theonzing in the fields of cognitive edbication and cnn‘iCulum design progressed during the
course of the five year longitudinal study, this new information would be integrated into future

edmons as would the results of the CEP itself. Some of this knowledge has indeed been used in a
new inservice edition of SPElsT (Mulcahy, Marfo, Peat, & Andrews, -198_7), but refinement i is
" necessary as new input Iis received. _ The 'nature of the beast', i.e. the tea\cher’s manual format,

. limits the depth and volume of material that can practically be presented to reachers for either reading. |,

e



and/or inservice trairiing The thesis pé’Sented here is not limited“to field application and can thus
serveas‘ a forum for the integration of some of the tdeas and data acqurred from both the literature
and the ﬁeld to date durmg the course of the CEP.

The data from each year of the longitudinakstudy are analyzed, with results being reported
in an on-going fashion (Mulcahy, Peat, & Andre\:v\s, in Prese; Mulcahy, et al, 1986, 1987, 1988).
. Thus; the information oontained in thc:se documertts will not be duplicated here. Rather, the

[}

emphasis will be on program development and teacher inservice training.

Svervi is C L.
Cr \
The various thesis chapters are irtte'rtded to present in-(h:pth examination of the SPELT
~program on a number of differing fronts for th,e purpose cf enhancing its further development.
Chapter I entitled, Review, Clarification & Consolidation of SPELT Instruction’ offers a review of
the Co.gnitivc Education literature in terms of theory, research and salient issues. It emphasizes the
development and present crystallization._of the'ory and data that applp_ies to SPELT instruction, both‘
qualitative and quantitative, from-one author’s perspective. Suggestiohs as to how to improve
SPELT's content, organizati‘on and presentation are given. and through a coliétborative process »_\_/ith
the other three authors, these may influence the future edmons of SPELT. )
Chapter II, centenng on methodology. presents a detailed analysrs of the SPELT
Instmcttonal Model in temtS of recent conceptualizations of instructional desrgn pnncrples ‘Thrs
analysrs hasas its goal the consideration of whether or not the SPELT Instructional f/lodel uses
effective and efficient instructional procedures to achieve the desired student outcomes as‘(\ietatileo in
the pr'ogram. | , - -

. The question of what training is needed by teachers in order to be adequately prepared to be |
an effective teatcher of learning/thinking has not received adequate emphasis or attention (Nickerson,
in press). Chapters III zind IV begin to addreés“tln“s concem by exploring the inservice component
of SPELT mstmcttorL Chapter III deals with the process of teacher inservice trmmng in cognitive

educamon Major pnncrples and mstmcnonal techruques are 1dent1ﬁed Wthh facilitate the process of ‘

L4
TN



B

of teacher training before, during and after inservice instruction . Chapter I'V describes SPELT
inservice training. in light of teacher evaluatien data obtained from those who have taken partin
SPELT workshops. Information regarding the procedures used in monitoring program |
implementation, as »\;511 as the reeults Ofil follow-up teachers' questionnaire. are alse-presented.

Chapter V attempts tc;czlntegrate the information presented in previoué sections into general'
recommenda.tiqnsbfor further development, improvement, application and training of SPELT
instruction. | ) &, -

] Thesis Audiefice

The thesis is written foﬁf)wmg a' paper format”, with each chapter slanding as an
7 independent publication. This ar_rangement allows each paper to be written for specific audiences,
with differing styles and levels of vocabulary used, vaned according to the nceds of the target
‘readers. The intent is to facﬂrtate a more rapid dissemination of the information contained in each
ehapter as compared to the "tradmonal" thesis format_
~ Chapter I, written for educational practitioners, was designed as a backdrop for the rest of
the vthesis. An ovewievr o_f. theubroad area of cogrridve‘edueation is pno_ffered in terms of current A
“theory and practice. Chapter II, emphasizing a theoretical analysis of SPELT's instructional
procedures, is aimed at academics and/or researchers, and to a lesser degree, a‘dmi‘nistrators and V'
‘1eachers. Edu'cationali adrninistrators/teaehers are the main target audiences of 'the third chapter. The
information contamed therein is meant to be. of pracueal import in the decision making process re
inservice Lrarmng in Cognitive Educauon Chapter IV, presenting evaluative data obtamed from -
!

teachers involved in SPELT inservice tralmng, is addressed to a wrde audrence -- admmlstrators

researchers, and teachers Ttis hoped that this thesis, wrth the mdmdual papers beml dlssemmated

e

1o a wider apdience. to some small degree, will raise the awareness of the educational community {0
the importance of making the teaching of leaming/thinking a major educational goal.

*
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CHAPTER I-REVIEW, CLARIFICATION & CONSOLIDATION OF SPELT
" INSTRUCTION
’l‘he SPELT program (Mulcahy‘; M‘arfo, & Peat, 1984; Mulcahy, Marfo, Peat, & Andrews,
1987) was desiéned as a means of con‘ceptualizing and pr'esenting' a large number of cogniiive .
" strategies to teachers who in turn, would 1mpart this "how-to-leam" knowledge to their pupils.
SPELT represents _]US[ one of many cognitive education programs to be recently developed with the
* goal of enhancmg leammg and.thmkmg capabilitics Lhrough drrect instruction (Mulcahy et al, 1986;

: Lefrancors 1988).

Cognitive instruction "refers to any effort on the part of the teacher or the instructional . -

materials to help students _pr%c'ess information in meaningful ways and become independent learners |

(Jones, 1986, p. 7) " Cognitive Education prograrns are mainly based on the 'general information
processrng conceptualrzauon of leammg asa process in which the planful orgamzed and
mdependem activity of the leamner is of central unponance (Mulcahy, Andrews & Peat in press)
Jone's (1986) definition is broad enough to include programs emphasrzmg the modrﬁcauon of
underlying cognmve pnocesses (Feuerstem 1980) intelligence education (Stemberg. 1986

Whrmbey & Lochhead 1980), formal reasomng (Lipman, Sharp & Oscanyan, 1980) 'leammg—

how—to-leam' (Dansereau, 1985; Deschler, Warner, Schumaker, & Lenz, 1983; Weinstein, 1982),

' creativ.e and critical thinking (deB'ono, 1980), decision making, probl'em-solv-ing (Bransford &
Stein, 1984), and'specifrc and metacognitive strategy teachlrlg (Melolrenbaumi. 1986; Mulcahy,
'Marfo “Peat &'1 Ahdr'e.\)vs—l—l_9'87) (Black, l98d; Woolsey, Pace, Reid & Mulcahy, 1988). 4
To place thls educatmnal direction in an historical context the challenge of teaching good
.thmkmg is not anew (Glaser 1984 Marzano et al, 1988; Nrckerson, in press) However, over the
centuries, the teachmg of mgher-order_tlnnkmgl_r_as been a goal, not of mass education, but of elite

~ education (Resnick, 1987).. "A case can be made that the conﬁnuing and as yet unres’olved tensior'j_

between the ¢ dals and methods of elite and mass education produces our concem r_eéardin_g the

e
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teaching of higher order-kills (p.3)". (Fora comprehensive historical overvie}ﬁ see, Cuban, 1984;
Glaser, 1984; Nickerson, in press; Resnlck 1987; Schuell , 1986). - S & R
| This paper addresses several questions relatlng to cognitive educatlon‘ Why teach
4 thmkmg" How stmng are the research and theoretical foundations of this new educanonal b
+ direction? What are some 1mphcanons of this orientation for such crucial lssnes fsueh as teacher

training, assessment and mamstneammg’7 Based upon’ this review, how can the SPELT program be

improved in terms of its content, organization and presentation?”
Why Teach Thinking? .
'Numerous authors have presented ionale statements as to why helping‘students to
become more effective and efficient thmkers is a faudable goal. The reasons given can be roughly
divided 30 at least four categories: a) the charactenstlcs of present and future societies, b) an

analysis‘of students thinking capabilities and performance, c) empirical data supporting cognitive
‘ : _ o

interventions, and d) an analysis of pregent teaching practices.

Demands of the "Information Age”

The developed world has entered the "post-mdustnal mformanon age". Very different

B }demands are 1mposed on the workforce curnently than those required of them dunng the industrial -

society of the past century-and-a-half. The information explosion of this-‘tirne'era, is c_haracterized:‘ :
by an unprecedented rate of ernerging knowledge, involving a large proportion of workers'
processing and communicating information. The tirne perlod during which half of the information
penaining to some diseiplines b‘ecomesl outdated is as little as six years. Students ¢an thus no |
longer afford to solely leam the content knowledge of a subject area, but now must also acqurre the
life-long haw to learn and riunkmg skills necessary to acquire and process 1nformauon w1thm ever-

expanding ﬁelds of knowledge (Maher & Schwebel, 1986; McTighe & SCholIenberger, 1985;



Mulcahy, Andrev)s. & %éat,iin \ptess;‘ Nickeféon. iﬁ press). ‘.A recent task fofce on le‘aming
: strategies and thinking }sl‘cills (Nickerson, et al, 1985), took the pésin’on that ; more appropriate goal
of primar}g:and secondary education today is‘\tb'prod.uce learners --people who have thé ‘motivation
" and ability to leamn on their “ov&n--r;ther than to produce Ieja}ned individuals.
On the local scene, the above mentioned requirerhents of the information age are reflected in
. Alﬁena Education's the official policy re educational goals and practicés. Fof example, Pn'nciple. #3
of the Secondary Education in Alberta Policy Statement states "Sgcéndary schools mugé prepare |
students for responsible citizehsh_ip in a societ-y"wtﬁcvh.'is chaﬁging’ chstantly. The best prepz;ratjoy\l
for s‘tude'ms‘to eﬁablé them to anticipate and shape the futurg is a broad general education with
em;ﬁhasis on critical and cre"ati\,gc:,) thinking, communication, personal developmgnt,' science and
technology, and an understanding of the communify (Albg_rtaEduéatioh, p. 8)"." As well, the set of
priorities for“ the total provincial curriculum a"s. docximénted-in Essential Conéepts Skills and
Attitudes for Grade 12 (Alberta Educauon 1987, May) mcludescnueal and creatwe Lhmkmg “They
are seen as essenual to solvmg persona}or family crises, or proposing creative alternatives in the
“job 51tuat10n (p.5)".
The content and des/ign of support documents, curriculum guides aﬁd teachef resource
manuals presently bemg produced by Albena Education adhene to these pnonues (For exampleq see
Alberta Educatlon 1987 Albe'na Educanon 1988). A recem substarmve initiative by- the

Curriculum Branch is the developmem of a framework for suppomng the teachmg of thinking skil{s

among subject areas and across grade levels (Alberta Education, 1987, March, June). This
document provides an anal);sis of the kinds of thinking skills documented in the literature to be used

asa guide in devéloping curricula. \

'Ciu'zensmp o R
_ P

L °mocmcy has as one of its foundations the e)ustence of an informed and mtellectually able .

cmzenry thit can exercise Lhemdemocmtxc nesponsmllmes This cmzenshlp requu'es an.

. understandmg of polmcal social and economlc systems. The ability to thmk cmxcally about issues
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facnhtates a democratic contribution to the solutlon of pmblems in these areas (Nickerson, 1986
McTighe & Schoﬂenberger 1985) However as Noms (1985) powerfully points out, there is
often "a breakdown between cnttcal thought and action, a lmk that instruction m critical thinking is
mtended to forge" (p- 43) ‘

The unparallele‘d complexity and thre_atening nature of some current national and world "
‘problems are not becauﬁjcl’ack of raw intelligence or technology, but are "direct consequences
of our clevemess and technologlcal wizardry. We are now smart enough to destroy ourselves as a
’ spec1es and unless we learn to be better thmkers ina broad sense, we may well do so" (Nlckerson.
1986, p.32). o -

"l_'he ’o‘rganization of societies are in part, an outcropping of human beings' ability to leamn
and think. Homo sapien_s,like no other species, rely more on cognition and less an instinct. -

Students who become good thinkers are more fully expressmg what it means to be human.

’I’hmklng well IS a means to ‘many ends, but is also an end in 1tself" (p 32, )
\nal [S I’ ' Thinki C ||| AI‘E'EI!HE!]N
. . Although students need to develop their tlunlung skills, there is, unfortunately,
overwhelming evidence which indicates that students do not think as effectively as they might
(Marzano et al, 1988; Nickerson, in press). We all organize, analyze, categorize, €tc. When we
- say students need to develop their thinking skills what is actually meant is that students need to
unprove th?tr thmkmg, they need to perform mtellectually to thelr full potential. Just two exarnples -
of the present unsatlsfactory performance of students in this area wﬂl serve 1o make the point.
Norris (1985)" usmg data from both tradmonal cnucal thmkmg muJIJple -choice measures and a ,.
thmk-aloud procedure, presents a review of syst'emat1c rese\‘lrm the area of cn'l:ical thinking He
: concludes that the student level of cnucal thmlcmg is not extremely lugh atany. level of schooling,
“ mcludmg university students enrolled in MBA and medical programs, The second example as .

| descnbed by Presseisen (1985) as exphcnt and demandmg action, comes fmm the Amencan

4 Nanonal Comrmsswn on Excellence in Educauon (Goldberg & Harvey. 1983) It neports that many )



pas

17-year-olds do not possess the lugher order 1ntellectual SklllS expected of them nearly 40 percent
£

. cannot draw mferences from written materials, only one~ﬁfth can write a persuaswe essay, and only

one—thxrd can solve a mathemancs problem requmng several steps
®

The above comments which refer' to students in general are-magnified when one examines

. the learning characteristics of those w1th learning dlfﬁculues They can be wewed as bemg strategy -

inefficient or deﬁcxent in that they: a) do not monitor their reading comprehensxon to ensure that they )

are obtaining meaning from the text (Wong, 1985); b) do not apply task-appropriate $trategies’

* (Torgesen; 1980); c) have more difficulty in planning organizational strategies for approaching a

A

task (Wong, 1982); d) fail o engage in strategjc behavior.in order to restore meaning when there

has been _a breal?down in understanding; and e) fail to change or modify their strategiesto meet

varying task demands ( Palincsar & Brown, 1987). Given these pervasive characteristics; if it is

. } . ' h :
important to enhance the thinking skills of 'regular’ students, then how much more so for those
~

with leaming difficulties.

To pnesent a more positive picture, research clearly pomts to the effectiveness of cogmtwe

interventions with differing populatlons (see Deschler, Wamer, Schumaker & Alley, 1983

;Hallahan et al 1983 [LD]J; Scott, 1988 [Gifted]; Dansereau, 1985; Wemstem, 1982 [College

students]; Brown & Campione, 1977 ;" Mulcahy, R. 1980 [MR]) and‘w:it‘hin,a wide assortment c} _
subject areas (see Jones Palincsar, Ogle, & Carr, 1987, Nicketson in. press; S'chdenfeld 1985 ;
W1ttrock 1986) Research at the University of Alberta over the past few years has also supponed
the need for and the utility of a strategy appnoach in educational intervention (for example,
Andrews, 1984; Lupan & Mulcahy, 1983). "Cognmve instruction has the potential to alter
substanually the capabthty of the learrbter especxally the low-achieving leamer in much the same

way that n.xcmchlps radically altered the capablhty of the computer.. .....Explicit leaming strategy
N o

: tralmng faci:itates leaming for low- acluevtng students and there are strong data to suggest that

10



N
cognitive instruction decreases the differences between younger and older students” (Jones, 1986,

p.8, M. - \ "
Several frameworks have been used for investigating teaching practices “The behaviorists'

S-R paradigm is reﬂected in studies relaung vanous charactenstlcs of teachmg directly to student

acmevgment Such research is known as process product’ or ‘process- outcome research . This

“

approach has produced an orderly knowledge base linking teacher behavior to student achlevement

for the teachmg professron to draw upon (Brophy, 1986; Brophy & Good, 1986; Brophy & Porter,
1988). However, it fails to adequately account for. what takes place in the students' mind which.
in tum, Wluences perfonnance. '

| An ancxent but newly revived "cogmtwe appnoach has dominated research over the last 25
years (Schyell 1986) and takes the following view. Teacmng influences students’ thought
processes Students thmkmg, in turn, mediates achievement and leamtng (Wlttrock 1986; Joyce
&Werl 1986). - Wh:; the students do w1th the mfonnauon presented by the teacher-what sense
they make out -of it, how they retate it to what they kno:w and believe-influences achievement"
(Wlttrock 1987 230) The teachmg students' thmkmg, and the students' thinking- performance
hnks have direct ynphcatrons for the teachmg of thinking. Informanon gleaned fmm two major

educanonal research thrusts wrll serve to illustrate this point: a) studies emphasrzmg teachers'

§ 'questlomng behavror, and b) those i m_vesuganng the relanonship between teacher praise and

}

- leamning.

" The type of questions teachers use haVe been shown to directly influence student
achievement (S-R Paradigm). Further, these effects may be dlfferennal for divergent sub—groups of
students For example rephrasmg questions and giving longer ume to ar;tswer are factors Wthh
facilitate maxrmum performance for students with Tow- ablhty In contrast the glfted perform

better if the quesnomng prr)ceeds ata qulck pace, and when mfenor work is penodrcally criticized

- (Bachor, 1985). The cogmttve petspectlve helps to mterpret the reasons as to why: different teacher

-
1
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behaviors have these differential effects; hoWsmdents' thought processes affect their performance.

These questioning techniques give information to the students &% to the teacher's expectations. For

the 'low ability’ students the teachers’ questioning behavior tells them that they are expected to think ‘
LY

and that they w111 be provided with the time to think through a response. In short, thmkmg is
requlred and 1mponant For the gifted, the students perceive the teachers' questtorung behav1or as
challenging them to thlnk quickly, but at a high level. ‘ .

~  There is a positive relationship between the level of teachers verhal behavior andthe lévet of
thinicing of stude‘nts (Costa, 1985c), although Brophy (1986) in his review of the relevant literature
terms the findings as mixed. He makes a case for the use of lower level questions as a way to set
the stage for higher level ques'tjon&'{os:ta, (1985c¢) correlates van'oue levels of ques‘t_ion and
statements with desired cdgniu've behaviors.\'Teacher‘s questioning behavior, thus directed. is’
intended to facilitate students a’ccepting inform‘ation, processing or comparing that information with
what they already know, drawing meaningful relationships, and applying or transferring those
' relationships to hypothetica] or novel situations. An analysié of major programs and instructional
strategtes de31gned o enhance thtnkmg, reveals the tmponance of dlaICCllC discussion strategies

. (Costa, 1984)

Teachers praise or reward is often reported as mcreasmg learrung Research emphasmng
the :'emforcement aspect of teacher praJse (S:R paradigm) suggests that it should be used frequently
contmgently, and dlscnmmatwely, However recent classroom research found that praxse is
| actually used very infrequently as a remforcer Usmg the cogmtrve approach in examining the
students’ thought pnocesses, it was found that students gam information from the teachers use of
praise re answers, desxred behavtors' and teachel’s expectatlons of performance . Thus praise was
used more as an informational funcuon rather than as a reward (Brophy, 1981; Wittrock, 1986)

' Teaching practice then mﬂuences student thinking Wthh in turn, affects srudents .
performance. Knowmg this, many teachers value ‘the teaching of thmkmg as an educauonal goal
and use methods that facilitate its development. However, these teachers are not the norm. Most
teachers do not employ techniques and aoproaches which foster the development of thinking in their

)
S
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 students (Joyce & Weil, 1986, McTighe & Schollenberger, 1985). Further, even with the best of

* instruction, spontaneous transfer of cogmtive skills is not neariy ds fnequent as one would expect Lo

(McKeachie,1987) SR R

.To summanze the above answer to the quesuon "Why teach thinkmg‘?" a)itis necessary

“Join Order for students to funcnon in the,present mformation age and to be. able 1o tackle the many. and

complex problems facingthem as ciuzens of the twentieth and twenty-first centuries; b) the present.

. level of students thmkmg is not at its optimum level; c) interventions have shown to be effective in

N A
1mprovmg the thmkmg abilities of students and d) present teaching pfacnces on the whole do not 7

‘reflect the use of methods and techmques which facilitate the development of students’ thmkmg

-skills. S

-

A task force evaluating the. present status of the teaching of learmng strategies and thinkmg ’ .

°

(Nickerson et al, 1985) and whose findings parallel the mformanon above put forth a number of

red mmendauons with respect to the educational scene in the Umted States These mcluded (1) a

" need for more research on leammg and’ thmking strategies, particularly with respect to enhancement
. of student performance through tmmmg, 2)a need for more_emphasis to be placed on. facrlitatmg

the transfer of research result% o classroom practice; and, (3) the need for the teaching of leammg' \ S

and thinking strategies to be closely coupled with the teaching of conventional content material.

» These recommendations reinforce the need for a more collaborative effort in both research and
teaching from all those concemed with fostenng student cogmtJve development and especrally for
“those workmg with students with leammg difficulties (Mulcahy, -Andrews & Peat, in press)

The preceding secuonsprovxded a rationale for the teachmg of tl'unking as a major
educational goal. However, in order to develop new teaching.methodologies and techniques to
achieve this goal and also to cnncally analyze present programs and methodologies which ‘
- emphasize the teachmg of ttunking, current conceptualizations of leammg and thmkmg should be
clarified. |

13 .
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' What is Learning? S -

" There seems 10 be a general agr'eeme'nt'in nearly all COnceptions of'leaming,.whether
9.

behavroral or cogruuve ‘that three cntena should be used in its deﬁnmon :"a) a change in an
individual's béhawor or abllrty to do somethmg, b) a stxpulatron that this change must result from
some sort of practice or experience, and c) a stipulation that the change is an enduring one” (Shuell,
. 1986, p412) S |

How we as educators vrew learmng drrectly effects how we present desr gn or teach
content to students,(Clark & Peterson,_l986; Jones, Palincsar, Ogle & Carr, 1987). Instructtonal _
~methods and maten'als mirror assurnptjons about learning. To illustrate, those who t/iew leaming as .
the accumulatron of a vast knowledge base ina specific subject area, would probably emphasr;e the »
‘ leammg of that content. In contrast, those who view learmng asa process of understandtng, would
.hkely encourage and facﬂltate Students to'use a. factual knowledge base perhaps coupled with the
exphcrt teachmg of learnmg/thmkmg strategres. as a means of makmg sense of their world

At present there are at least six pmposmons about leaming that are educatlonally srgniﬁcant
have a sound research base and have cntrcal unplrcatlons for instruction (Jones, Palmcsar Ogle &
Carr, 1987). Note that these "new" proposmons about leammg all have a base in cogmtrve
A _ psychology.the present mainstream of thtnkmg in both psychology and educatlon (Shuell, 1986).
:Cognmve psychology is concerned wrth various mental actwmes related to human mformatlon
.processmg and problem solving. It stresses that learning is an actrve constmct:We and goal-

oriented procéss, dependent upon the mental activitie_s of the leamer (Shuell, 1986).

‘The six propositions about learning are as follows:

v

]l N . G IQ. l I'

Skilled learners strive to reach two goals: to understand the meaning of the task, and to
regulate their own leamning (Gagne”, 1977, 1985; Gagne” & Briggs, 1979; Jones, Palinc'sar, Ogle
& Carr, 1987; Wittrock, 1974). In reading, for exa_mgle, the model reader actively \_avorks to. figure

-~



. i e
' out or construct the meamng of what is read and to monitor understandmg at a,ny grven time (Brown

'_ & Camplonp 1986 Flavell, 1979; Jones Palmcsar. Ogle & Carr, 1987 Sanacore 1984) As well
as these "global goals" the reader also may have specific goals in mind such as ﬁndmg the main idea"
for summanzauon or sunply skrmmmg to obtain the gist of the material (Jones Palincsar, Ogle &

‘Carr, 1987 Pans & Oka 1986)
2 1 . is Linking N Inf . AE' Knowledge:
Prior knowledge, stored in memo_ry as schema ( the sum of what the individual knows '
about a topic or thving)’ is retrieved by model leamners in order to facilitate understanding and
orgamzauon of new mformauon Tms approach is apphed in problem solvmg (Bransford & Stem

1984, Schoenﬁeld 1985), in Wnung composmons (Scardamalra and Beneter 1986), and in the

- 'readmg process. For example model readers begm the reading process by skrmmmg textual

© features such as utles, Tphxcs submles and/or chapter 1ntroductrons and summaries. ’I'hrs
actwates schemancs relanng to the new content and/or the orgamzauonal structure of the text. The

" reader then uses thxs mfonnauon to predlct and hypothesrze about the meaning of the textand the -
authors mtenuons This process of companng exrsung schemata in terms of fit with new
mformatwn of makmg inferences about the meamng of unclear portions o; the text; of applymg the |
- meaning of what is read to understand phenomena external to Lhe text; of establishing the

o

relationship amongst ideas presented; and of changing one's prior knowledge, continues Lhroughout

D2

the reading (Anderson, 1980; Doctorow; Wittrock & Marks, 1978; Jones, Palincsar, Ogle & Cair, P

—rgs

1987).

31 . e Q IS l; II

Organizational patterns, that is, identifiable anangements of information both 'inside’ and
'outside the head', are known to model readers. The compare-and contrast pattern, for example,
can exist both in the mind as well as on paper These structunes which can be general in nature

‘ (ie. found in various disciplines), or subject specific (1 €. reglon"“frame in geography mcludmg

:



. the -categories of surface features, ramfall/weather condmons etc.) haye dlstmctwe charactenstxcs
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Skl]led readcrs recognize and use these structures to both COmprehend a‘nd pibduce mformatlon
effectively (Jones, Palincsar, Ogle & Carr, 1987 Pearson and Johnson,%?S)

Research mdtcates that proﬁcrent readers impose orgamzanon upon drsorgamzed textual

. material, whereas, less skrlled readers do not. This suggests t_hat pr'&'rdmg well'-orgamzed

information is especially important for low-achieving students (Weinstein & Underwood. 1985).
4 ] ing is Strategi
- This proposition is hi g,hlyrelated to the precedingA'sectjon- in that leamning strategies are the

means of, or the tools used for, generating reiationships between what is already known and new

13

‘information (Marzano et al, 1988). Effective learmng involves betng able to access

leaming/thinking strategres wrth flexibility. .Also involved is knowing when to use a given strategy

' I
and when to abandon it for another Expen leamers appear to spontaneously develop leammg

strategres throughout school w1thout specifically designed mtervennons However younger and

—

less efficient 1eamers do not. Their performance can be enhanced by exphcrt strategy teaching.
Unfortunately, many skrlls and strategres do not transfer unless drrectly addressed in teachmg
These same skllls (i.e. activating prior knowledge representmg the text or problem, summarizing, |
etc.) or strategles may be critical across various content areas for acquiring in-depth comprehensron

(Derry &Murphy, 1986; Jones, 1986; Jones Palincsar, Ogle & Carr, 1987, Mulcahy, Marfo Peat

&Andrews 1987; Weinstein & Underwood, 1985)
\ 5. | ing.Q in Pl but i Li

: The-noﬁon-titat leamning occurs, or progresses‘in phases is not new (Shuell, 1986). The

view is based npon info-pmcessing_lines of regearch which show that reading, writing and

problem-solving are complex thinking prf)Cesses which require different skills and strategies at

different stages. of leamning. Although,:“there is not agreement as to the delineation and labels to use

when describing these phases, a helpful framework is:
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T o a) preparation for leaming, -
- | b) on-lire processing, and
€) consolidating/ex‘tending.

These stagEs arenot vi'ewed aS‘occnrrlng in a ljnear fashion, 'bu.t rather occur in repeﬁtive
cycles such as when one is engaged in processes such as re-thinking, re-writing, re- formulating

* ideas, checking reasonablencss of answers etc (Jones Palincsar, Ogle & Can, 1987).

Given strategles_l:_Qr variables may facilitate learmng during one phase,vbut have little, if any’
effect during other. phases For example,v pictorial and verbal mnemonics may provide the structure
necessary to leam facts during initial knowledge acquisition in a specific domain, with repetition
being a criu'cal factor. However; as learning progresses, organizational strategies may play an
increasingly important role. Once the .knowledge base is established, mnemonics would not have a -
major effect on learning since the information is already structured into a rneaningﬁxldntegrated |

~ whole (Shuell, 1986). 'l‘heir function instead wou'ld be to facilitate retrieval of information already

known.

| Leaming is a developmental process This proposidon is a comerstone of Alberta
Education’s initiatives in curricula de51gn and evaluation (Alberta 1987). Research companng
experts and skilled leamers versus novices strongly supports Lhis view. Some of the differences
1denuﬁed relate to dlfferences in prjpr knowledge (Chi, Glaser, & Rees, 1982' Glaser, 1984), the
repertoire of cogmuve and metacognmve strategxes (Palmcsar & Brown, 1987; Torgesen, 1980
Wong, 1982, 1985) and the degree of automaticity (Ptessley, Goodch11d Fleet & Zajachowskl
1987). Ttis not clear whether or ot these differences are apparent at the onset of schooling, or

whether they develop over ﬁme’ Probably the two situations combine and, if intervention for the

weaker students does not take place tend to be self-perpetuating (Jones Palincsar, Ogle & Carr, . ,; .

/@&387) ‘



Of central importance in‘all of the above of statements about learning is the role of
.- metacognition.. Metacognition is defined as, " knowledge and coélrlition about cognitive
phenomena” (Flavell, 1979) or, to put it more sxmply 'thmkmg about thmkmg Itis being aware

.of our thmkmg as cenaln tasks are perfonned and using this awareness to control what we are doing

' (Marzano etal, 1988)

Two types of melacogruttwe activities appear to be mvolved in leamlng The ﬁrst is-an
"executive" function which negulates and or_chestmtes vanous acuvmes that must be carried out for
leaming to be successful (i.e; planning, monitoring of the leaming process, gu_essing, predicting,
etc.). Since learning is goal on'entated. this function is concem'ed with organizing' the resources and
processes mvolved in achxevmg the goal The second type of metacognitive activity is concemed
- w1th what one does and/or does not know about the material being leamed and the processes

involved in lez_immg it(i.e. metacogmuve knowledge) (Shuell, 1986). ' ¢
| Flavell (l97§) suggested, th'atfo‘nr types or \)‘an'ables‘a}e involved in metacogni_tive
_knowledge: a) person vanables-knowledge about ones own sthengths, weaknesses, and sl(ills; b)
task variables- knowledge about the way the nature of the tz;sk inﬂuences'performance on the task;
c) strategy vanables- knowledge about which strategles might enhance and/or detract from.
performing well on the task; and d) mteracuons knowledge of the ways the other three vanables
interact with one another _tohinﬂuence performance on some cognmve tasks (MUlcahy, Marfo, Peat
& Andrews, 1987; Shuell, 1986). |
In recent years much research attentlo'n has been focused on metacognitive skills &
knowledge, attempting to understand better the mle they play in our thinking and how they might be
taught-(N ickerson, in press). These inveedgations have particularly emphasiied 'the‘a‘reas of
reading and memory For example, a recent review of the metamemory lxterature (Schneider,
| 1985), concluded that there is a substantlal relatlonshlp between one's knowledge of memory

processes and performance on memory tasks.

/
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In reading, é m:"or project was desigpedand'cgrﬁed out to “test the @laﬁon bet'\ween
metacognition and reading comprehension, or more precisely, the relation bétween children's
_iﬁdependent use of reading sirategies and their awareness of ;he ckistence, application, and benefits
of tl;o_se stralegies"d’aris & Oké, 1986). Approximately 500 third-grade and 500 fifth grade pupil's
received an experimentzil curriculum (Paris, et al,.1984) that explieitlx taught thexﬁ 1o use reading
strategies as an adjunct to the regular reading material. From this study it was reported that
childrené‘ readihg comérehension could be c_nhahced with the‘p_rov\ision_of metacognitive
knowledge _about effective strategies by their-regular teachers v?hen p&smted m additien t_o.the
-usual reading prdgram. | |

- The preliminary éseerch ﬁndings of the Cognitiye Educa;tion ijeci at the University of
Alberta using'one' of the same measures (Metacognitive Reading A§va¥eness Questionnaire, Paﬁ§7&>_' '
Oka 1986) and age group, but with SPELT as an intervention, parallel those of Paris and hi§ |

( associ’ale‘s (Mulcahy, Andrews & ﬁeat in press). 'I;hese results are particularly interesting si;ee Lhe
scope of exphcn strategy teachmg in SPELT is much broader Lhan in Paris's lnformed Szrategzes for
Learrung (See Chapter Two of this volume for a more complete descng_non of SPELT).

The emphasis on the teaching of metacognitive skills has emerged as an cnucal_ component
of cognitive ihstruction, addressing a perennial educational problem-the teaching for transfer.
Teec\:hing for, of énd about thinking (Costa, 1985b) has the potenﬁm to not only improve the
academic ber{?\mance of pupils in specilfic areas (i.e. reading & memory), but when_the conditions
of applicability o‘f leaming/thinking strategies are taught alon'g IWith the strategies (exe'cutiye skills ¥
training), transfer als@ppears to be successful (Belmont, Butterfield .& Ferretti, 1982).

The above section highlights recent cognitive conceptions of leaming. The development of |
effective educational delivery systems should reflect what is kﬁown about leamning and guide the
how of teaching. Note that Lhe discussion ended. by describing ;rietqcognition.. a thinking activity.
Tﬁis illustrates the interactive nature of leaming /th;nkmg in fact the two are inseparable, and.
behave in an interactive fashion (Mulcahy,‘Marfo, Peat & Andrews, 1987). If we axe to develop

and evaluate programs which profess to teach learning/thinking (i.e. SPELT), then we must not -
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- only have an understanding of what leaming is, but we must also strive to formulate an answer to

the question, "What is Thinking?"
o ' ~ What is Thinking?

" Inthe ieaching of leaming/thinking strategies, the conceb_tualizatioﬁ of thmkmg thatis . |
adhered to is a major factor determining what suategies areAta.ugh‘t"»tB'mé pupils at the classroom
leVél. 'Holwe'vér, a revié\;v of the re‘lated literatures (i'.e. critical thinking, creative thinking,

reasoning, problem solving, decision making, etc.) and programs empha’sizing Lhe teaching of
thinking reveals litile agréemem as to what thinking is. The onl)'f' poiﬁt of convergence seems to be
that Lynking' is multi-faqeted, coxﬁplex,.and :%t this pqint, not yet very well understood (Nickerson, -
in p.r‘esvs)._ i

o In order to review the current level of understanding in the area of thinking, three new
major publications will be reviewed: a) Dimensions of Thinking: A framewor_k, for Curriculum an('i
1nstrﬁcx;ion (Marzano, et al , 1988; b) Thinking Skills Throughout the c u’rricul‘;m: A Coﬁceptual
Desig(z (Presscisén, 1987), and ‘c) Educ:iﬁon and Learning to Think: (Resnicllc. 1987). These:three

documents were chosen as represept,aﬁvé%f present attempts to integrate the diversity of the
S e > :

literature on thinking, and to apply\-"dlis.l‘cnowledge to the classroom setting.
n.‘ . f Thinki

bimensions of Thinking (Marzano, et al, 1988) presents a framework for thinking
“intended to be the basis for curriculum and staff development programs" (p.xi). The aim isto
produce a cohesive framework, ér "taxonvomy". of thinking skills drawn from fnany diversé research
and .thédmtical sources, including .blﬁlosophy. |
The dimensions, or strands of thinking within the text include:‘
« Metacognition,
» Critical and Creative Thinkjng,

3

» Thinking Processes,
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% {Q%"weu mformed fise credrble

" sources and mention them, etc), and 12 abilides (i.e. focusmg pn a question, analyzrng argumems
etc.), with eaclr ability further broken down into srdleabilitje.s. Critical and creative thinking are not ~
seerras separate prdéesses,but are deSCriptions of the way processes are carried out. |

Thinking is viewed as peing made up of processes‘-ar_ld skills. Thinking certainly 'occirr_‘s&
without insir‘uction.- but student's abilityitc')‘ perform the varipus 'pmr;esses can be improved by their
awareness and practice of the component skills‘th"at make up thmkmg (Marzano, et al, 1988),

Thinking pmcessés are bmadly directed towards eimer knowledge acquisition or .
knowledge production/application. . Concept,forrnation, c_omp'r'e,hension and principle formation are
processeé viewad as'applying primarily to knowledge acquisition; cpmposing, problern solving,

: dgcision making and research processes lean towards knowledge production and/or application. :
Thé:pmcesa pf oral discourse is ﬁsed in both knowledge acquisition, and‘%oduction/application. -

| - These thmkmg pmcessas are not distirrc‘t from one another, but overlap. Concept formation

_ is the foundatjor_l of all processes; those pricesses ﬁVolved in knowledge production/application

necessarily build on the knowledge acquisition components (Marzano et al, 1988). Thinking is not

linear, since the varipus skills are_used' at many different poirrts in the thinking process. Twenty-

- og1
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one core thinking skills are pr_eSerited (see €igure 1) 'b"roughly in the order they frequeﬁtly appear in

. ' . . . &
-analysis of the va;iou_s»thinkin’g processes” (p. 66.). The intent is that the information be used for

designing classroom instructional units. .

%

Figure 1: Core Thinking Skills;as They Frequently Occur in ThinkingPréceszeé n

—a

. _ —
FOCUSSING SKILLS ° 1
Defining Problems : - Setting Goals
INFORMATION GATHERING SKILL§
Observing B . Formulating Questions
' . t
REMEMBERING SKILLS
Encoding | - Recalling ~ L S
ORGANIZING SKILLS
Comparing Classifying : Orde-‘ring Representing
ANALYZING SKILLS
Identifying Attributes and Components ‘ Identifjﬁl‘*ﬂg Errors
; Identifying=Relationships‘ and Patterns - Identifying Mhin Ideas
GENERATING SKILLS
Inferring T Predicting Elaborating
INTEGRATING SKILLS
Summarizing ' T o Restructuring
R P EVALUATING SKILLS
% ‘»[ ';v_ {dg
-» " Fstablishing Criteria Verifying

(Marzano, et al, p. 66)



Bzifbara_ Presseisen's .(1987) Thfhking Skills throughout the Curriculum: A ¢ohceptwl
' Design._pt‘ese.'nts 'a concise surnmary of théoleﬁcal and research literature in the area :of gaéhing v
minkin‘g;‘...The purpose i§ bwaﬁs quniculum renewal for improve,d“ schooling, and the dev_eldpmcnt
of sdphisticated’ al;tbnombus fhinkers in kindergarten through grade 12.
A three leyel 'wérl_cjng model’ of think{ng. consistent with current research, is presented as
a,ibasm conceﬁl fo_r prdgfam de'sig{x; It is intended to be rich enough to account for complex human -

: AN
thought processes. (See Figure2.) - ;
8 L
Figure 2: A Tri-Level Model of Thinking

CCGNITION - related to the various thinking Sk@
characteristic of human intelligence, including basic
and complex processes;

|METACOGNITION - Related..to how we: become

aware of and acquire thinking $#lls and.enable othersw

to use them; q :

EPISTEMIC COGNITION - related to the \@\
collective knowledge produced by thinking and the '

development and extension of such bodies of
. {information. '

(Presseisen, 1987, p.12.)

| The basic and complex processes of cognition are clarified by Presseiéeﬁ (i987) as follows.
- The complex processes are considered a'%:/anced thinking skills since basic préc’esses are essential
* for the operation of the advanced skills: | -
o A) ﬁasj_@mss_gs:v i) Qualification- finding unique characteristics ‘
- | ii)_ClasSiﬁcatioﬁ-de_tennhﬁng common, qualiu’és.._
i) ReiaﬁonéﬁipéLdetecdng regular operations

1v) Transformations-relating known to unknown; breatiﬁg new
- meanings :

. v) Causation-establishing-cause and effect, interpretation;
predictions; foredsting (Presseisen, 1987, p.14).

&
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B) Complex P_tpggssg‘ S:
i) Problem Solving-resolving a known difficulty - \

ii) Decision Makmg -choosing the best ) - .
altematJve . c S .

iti) Critical Thinking-understanding particular %
meanings - _ : L

W iv) Creative Thinking-creating novel or esthetic
ideas/products (Presseisen, 1987, p.26).
Metacognition inyd‘i%‘es both“monitoring task performance' and also selecting and | V - "
understanding appropriate strateg{es. Improvenl@n metacognitive skills leads to a greater ' | (
accuracy of performance in thinking and a more powerful ability“to complete the.»v"arious thinking
processes (Presseisen, 1987).
| Epistemic_cognition has as its basis the cognitive research ﬁndling that expertise without an .
accessible, extensive and organiied knowledge base does not exist This third level of tlﬁnking
refers to the growing knowledge base acquired through the thmklng process, and asks the quesnon
' _ What processes are embedded in the subject content that challenges the growmg inteect of the

student and enhance the structure of the subject matter at/me\same time?"(p. 37).

ion ap ing to Think

» Resnick (1987) states that "thinkihg skills resist the precise forms of definitions we have
cﬁzn’te to associate with the setting of speoiﬁed objectives for schooling” (p.2). However, recent

research on the nature of human thlnkmg and on the.acquisition of learning and thinking skills has
Jed to explicit knowlgdge re what higher order thinking skills are, and how these skills can be |
cnlu'vated_ successfdlly. o

Resnick challenges the traditional reductionist view of thinking as a set of 'lower' and
‘higher orcer skills, 'with higher presumably needing to be developed- ﬁrst,' "The niost_.intponant ,
single message of modem research on the nature of thtnking is that the kinds of activities —.

traditionally associated with thinking are not limited to advanced levels of development. Instead,

u



 these activities are arrinu'mate part of even'elerrierrtary levels of reading, mathematics, and other:" i
branches of leaming-when leaming is proceediﬁg_ well" (p.8). Acquiring parﬁchlercomponems of .
thmkmg does not ensure that an mtegmted abrllty to leam think and reason and a disposition to
engagem higher order thmkmg will emerge

Although due to the above, she labels the term ‘higher order thinking' as misteading, she
_does generate a working definition of what she Views higher order thinking to'be. Itis e
conceptualized as : |

-being, nonalgonthmlc (the path not fully specified in
advance),

-being complex (the total path is not mentally \?151b1e from
any single vantage point),

-often yleldmg multlple solutions (each with costs and- o
benefits), T

-involving nudnced  judgement (and mlerpretanon)

-involving the application of multiple criteria (which

~ sometimeg conflict with one another,

-involving uncertainty (not everything that bears ona task
is known),

-mvolvmg self-regulatlon of the thmkmg process,

-involves imposing meaning (finding structure in apparent

' disorder, and

-effortful (considerable mental work is involved in complex
elaboranons and judgements).

e

.

(Resnick, 1987, p.3)

Many ‘aspects of po»r'er'\f“ﬁl thinking are common across situations and disciplines. If these
gerleral thinking skills can be delineated, and if effective ways of instruction are implerhemed to
teach these skills, then a potential &asts fora relatively narrow instructionel effort to effe_c_r_ v_v_ide
positive ‘.leaming results. However, cognitive research@‘early" demonstrates the central rele that
spe01ﬁc content area knowledge plays in reasoning, thinking and learrung in general. This suggests
that the teaching o&nkmg within specnﬁc subject area disciplines, hopmg for transfer of these

- general thinking skxlfgo to other disciplines may be a promising approach (Resmck 1987)

[

Metacognmve skills are cited by Resnick (1987) as one of the processes that appears
repeatedly in analyses of complex task performance. Her descr;puon_ of these se.ills is in
congruence with those previously described above. Metacogrritive skills play an "exe@ﬁxze" or ' -

regulatory role in thinking, with their being used Lo’keep tﬁék of understariding; to initiate review of

3
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rehea{sal activities as required; and to deliberately organize and control attention and/or other

resources to aid in the learning process.
Synopsis of What We Know About Léarhing/Thinking

. ;As is apparent from the above attempt to address the question of "What is thinking?" there

" is little agreement as to what the underlying processcs of thinking are. Further, due to the complex :

and interactive nature of thinking, perhaps this reductionist approach is"n_ot anapprqpri'alé.means of
analysis (Nickerson, 1988). |
In spite of our present lack of knowledge in the area of thinking, when :icsigning
curriculum for the teaching of leaming/thinking, there rrrus[ be a starting ppim; a framework tci
| followvas ajpiuepﬁnt to ensure that the "full range” of thinking skills arr: being addressed. Perhaps
for this purpose the thinking skill "taxonomies" are helpful. However, in both the Dimensions for

Thinking and the Thinking Skills Throughout the Curriculim texis, the rationale for choosing the

s Yo

* specific skills and processes presented while excludiig others is not clear, bringing into question the ‘

validity of the lists. O _
In synthesizing the literatures on both learrung,thmkmg, it appears that only twSRy tnajor,
urufylng strands run through the complex leammg,/thmkmg tapestry: 1) ’I'he cemral 1mpprtance of
metacogmuon and, 2) the role of knowledge in the development of Lhmkmg This pomts to the :
.importance of connnued research and program deveIOpmem emphasrzmg these two areas. The
model presented below (see ﬁgure 3) is a v1sual representation of the ax10matlc._role of
metacognition interacting with r}le acquisition of riiffering kno@l_edge bases as the teaching of -

L .

leaming/thinking takes placp.
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« ° Figure 3

Declarative\ / Procedural onditional

Knowledge /- l'(nowl.edge ‘Knowledge

*Strategies/tactics facilitate process ¢
of developing knowledge

. ‘ S
L . base

~The developmem of effective eﬁucanonal cognitive educanon programs should reflect what
is known about learning and thinking. This knowledge if applied, would sewe asa gu1de asto
both how the material should be taught and what thinking skxlls should be emphasized.

A Selected Review of Progréms Designed 'to Teach Thinking Skills . .

Do approaches and programs that have been developed to teach thinking in the classroom
presently in place reflect the above current conceptualizations of thmkmg" Some recenty published
- ¢ ‘ :

" programs do appear to be in line with these new notions. [‘,r__%z’."ﬂZCREL Thinking Skills
a.» 2 !

AW,
; Ly
e =y *
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2
progfam/Tactics for Thinking (Marzano & Arrendondo, 1985, '1986). and hiforrﬁed Srrategies-for

4

. Learning (Paris, 1986)]. N
However, on the whole, there doesn;t appeaf to be clear agreement between current theory
and insifuctiona] practice. Programs differ widely in terms of scope, skill developmeﬁt. ége/grade
'suff'ability, inéfn’xctional methodology goais, training costs and cuﬁ‘iéular integration (Black, 1986;
. Chance, 1986 Costa. 1985a; Nickerson, Perkins ‘& Smith, 1985).

Rather than reﬂect the current conceptualwauons of thmkmg, these program dif fcrcnces

.scem'largely to be a product of the variation of theoretical points of view of the authors. Their

. __positionS were influenced by the context (i.e: time period, prominent theories of mentors, etc) in

which th‘ey and their colleagues collaborated, including their perceptions of the intellectual needs of
_"

the popul nons for which the programs were originally designed. A samplmg of@mgrms >

. designed or‘goffenng student populanons are skeletally described, w1thout evaluauon to illustrate

this perspective 4
‘ -~

Feuerstein’s Instrumental Enrichment (FIE) (Feuerstein, 1980), is bas_ed ‘upon his‘theory' of

suﬁctural cognitive modiﬁability via mediated leaming expériences. The inﬂﬁehce of ?ia‘get is

. clearly seen in the theory, for it is based upon the premise that chlldren can learn from the

nv1ronment (Bbwer & Hxlgard, 1975) but unlike anget the emphasxs is on the importance of
U *

medlatlon of the child's leaming by an adult (Savell, Twohig & Rachford, 1986, Link, 1985;
Mulcahy, Peat, Andrews & Mancini, 1987, Woolsey, Pacé. Reid & Mulcahy, 1988) rather than the
child's direct mteracnon with the envxronment This medlauon takes the form of intentional
_transformauon reordenng. orgamzmg, groupmg or frammg of the env1ronmemal stimuli that
transcends the unmedlate stimuli and reveals new meaning and 1n51ghts to the child. Poor or
inadequate mediated leaming experience leads to cognitive deﬁcu:nmes Telated to the three phases of
informaﬁon process: input, elabbration, and output.  Feuerstein has described as many as 21 of

such deficiencies including impulsivity, lack of regard for precision and accuracy, inability to . '
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recognize and deﬁne problems etc. (Mulcah‘y. Amiirews, & Peat, ‘in press). (For detailed revien/s
'of the effecuveness of FIE see, Bransford, et al, 1985; Savell, Twohrg & Rachford, 1986; Shayer
& Beasley, 1987.) Since at the adolescent stage, success expenences with 'school-like’ tasks
would be mmrmal for the target populatlon, in order to monvate these puprls Feuerstein chose to
' desrgn hxs matenals using an 'out of content' approach. Once the 1eammg/thlnkmg principles are
acquired, they are then 'bridged' back into the school environment (Mulcahy, Peat, Andrews &
h/iancini, 1987). | |
Feueg@'i neo-Piagetian th'eoretioal' bérépective was rooted by his working‘witn Piaget in
Switzerland, at that time in the forcfro'nt'o‘f ednéarional thought. The theory of structural cognitive
modiﬁ;»?;ility, with a listing of cognitive deficiencies grew out of Feuerstein's work with ‘culturally
deprived' adolescents who had imrnigmted to Israel from North Africa after the Second Wo'rld.AWAar.
According to' traditional IQ tests they ‘were categorized as mentally retarded. Feuerstein
reinterpreted this poor perfonnance not as a fixed attribute, out as indicative of cognitive deficiencics
due to their extre'me deprivggion (i.e. lack of mediated experiences ) during the war and Lheref;gr;

modifiable.

ment Plan

Drs. Mary and Robert Meekeihave developed a comprehe'nsive series of remediation and
ennchmem plans based upon Guilford's ( 1967, 1971) "Structure of Intellect" Model (Meeker,
1981), Like FIE it also'sets out to unprove Lhe underlying processing SleS of leamers. Each
student's 26 1nLeIlectua1 abllmes are individually profiled, and from this proﬁle a prescriptive
remediation and/or enrichment plan is formulated. The exercises are‘extra-disciplinary._ The
intended audrence is from pre- school to adult (Black 1986). This program strongly reﬂects the

author‘s perspectives on mtelhgence and views all pupils as needing to be proficient in all of the

.multiple mental operations identified by the Gullford.Model (Meceker, 1985).



Deschler and his associates (Desétﬂer et al, 1983; Deschler & Schumaker, 1986) strategy
M
mtervenuon targets the snmllar age group as FIE. Thp.approach reflects the current

conceptuallzatlons of the leammg dnéablcd as strategy mefﬁcnem or deficient; as needing explicit

. teaching for transfer;” and as requiring drill and repetition to establish a strategic knowledge base.

The intervention program does nothave as its goal the remediation of underlying cognitive deficits,
but rather the survival of the LD adolescents in the regular stream, using regular content. Its

development also reflects the current mainstreaming push in North America. A motivational

component is taken into account in ‘the 8-step teaching methodology, rather than using 'out-of-

-

content’ materialé. as does FIE and. Meeker's SOI Intervention.

The aim of the CoRT program '(deBorio,b 1980) is to help studenté become adults who plan,

choose, dec1de construct and take initiative; mi%%\lo make Lhings-happeﬁ (Chance 1986).

DcBono sees skillful thinkers as not necessanly being intelligent and v1s versa; a less intelligent
person who has good thinking skills has the potennal to out- Lhmk a more mtelhgem individual. His
views on Lhmkmg were developed from an expcnemla.l base mtegrated w1Lh hxs training in systems -
behavior. “The conclusions about thinking were arrived at by’ deBono after »_yorkmg for anc aberof

~ years as a systems$ consultant with architects, designers, sciemists lawyers, en'giheers etc. "He

-

- found that rather than thoroughly examining an issue, the norm was for people to use their logical

I P

thinking to defend ana]ready eStabhshed conclusion or position. The CoRT proyam attempts o

corre;t this pracuce The skill areas emphasmed are: ' e g

it
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Figure 4

1) Bmdm emphasizes diverse ways of thinking
Zf Q[_gamzau_o_n helps dlrect attention systemaucally andl
effectively to a situation without losmg focus
-13) Interaction: emphasizes matters of evidence and argument . '
4) Creativity: presents ways of generating multiple ideas about a
EA subject, and then evaluating these ideas

."“:,-» ' 15) Information and Feeling: aff?gt;ive rhatters are addressed as
| well as a review of previously covered themes .
16) Aﬂmn a problem attackmg unit .

N
oy o

~ (NlClEttson Perkins & Smith, 1985).

) ]

l)eBorlo is a pragmatist who views thinking as a slgill that can be improved by practice in
the various operapions presented in the CoRT program until they form a hal)it. These procedures
are presented mrough the médium of a series of extra-cum'cular lessons centré“d around variQus
deBono thinking "Lools" An example of one of these tools is the PMI (Plus, Mmus Intercsung)
acronym whxch is. used asa framework to guide examination of all aspects of an issue. These tools
are purposefully sunple in design, and described by deBono as 'rigorous' in that they survive intact
when passed on from teaohor to pupil or from person to person, and_ are "usable by teachers who -
represent a wide range of teachlng laléllts. not just the highly gifted or qualified” (deBono, 1685).
"“In Canada, the CoRT program is usually implemented in programs for the gifted, althoUgh it has
been administered to studems "from age 8 to 22, and from slow to bnght groups' (Nlckerson

Perkins & Smith , P215)
R I |- II . l *
The Productive Thinking, Program (Covington, et al, 1974) was published after extensive

field tegung in the United States with more than ten thousand elememary chlldnen, hundreds of

teachers, and dozens of schools The program was designed w1th the goal of remedlatmg what was
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. _‘(Chance. 1986; Nlckerson Perkms&Smnh 1985 Polson&Jeffnes 1985).

B %2 :
perceived as a,_(serions deficiency-in the ‘productive thinking' abilities of American students.
Productive thinking is defined by the authors (Covington, et al, 1974) as " the use of the mind in *
and effective, intelligent and creative way direcied toward the solution of a problem" (p.2).

Pmductive tlfinking involves the use of ﬁ\;e kinds of general thinking skills, which can be
improved by instruction m general strategxes or "Lhmkmg guides”. These five skills are: 1)
dlscovenng and formulanng problems, 2) orgamzmg and usmg information, 3) generatmg ideas, 4)
‘evaluaung and 1mprov1ng ideas, and 5) creating new perspecuves

. N ’
Covington and his colleagues appear to have three basic concepts at the foundation of the

a

program design, First, that in order to be mastered, the general strategies must begught explicitl‘y
and systematic'aé‘)l}(%, with mﬁﬁh practice in meaningfuf broblem solving. Second, students need to be

convinced that they can improve their thinking, and that thinking can be an enjoyable occupanon

h

worth being engaged in. Third, that there is a specxﬁc set of cognitive skills which, when

developed, lead to more effecuve thmkmg Bod'r skllls and dispositions to use the skills are

,/‘a

considered to be of equal unpoﬂanoe The xdeas about the nature of the thinking skills come from

H

the Gestalt tradition focusing pnmanly on ldea ﬂuency, and restructunng or redesxgmng problems

The self-mstrucuonal studem matenals are in the fonn of a series of 15 comic book stories . -. | )
which present a wide army of problems to the pules Questions requiring a written answer, are
mterspersed throughout the books. A set of problems follow each lesson in order to provide
additional practice in probiem solving. The program is designed to be wid{in the abilities of mostT~
fifth- and sixth-grade level puplls but is also recommended as a remed1a1 program for slow-
learners, or an ennchment program for the gifted (Chance, 1986; NleCl’SOH Perkins & Smith,

1985).

The programs deplcted above then, exemphfy the w1de range of theoretical posmons -of the
authors and thelr differing v1ews of student needs Program developers, tend to either emphasme
. the development of the underlym_g processes of thinking or the exphcn teaching of snategles to use

in the thinking process'. Motivation appears to be emphasized'in the program defsig’n when dealing



_with those thh leammg pmblems ‘but is de emphaSIzed or appears as "drsposmons" when dea‘lmg
with "negular" pupils. Both in-content and out-of-content approaches are used. ‘In short the |
diversity of programs reflects the complexity and our present lack of knowledge regarding teaching -

the leammg/thmkmg process. N

In 1984 when the SPELT program was first envisioned and wrh'ten, many of the sourCes'.
particularly on the infusion of thinking skills within cumcutmn, presented above, did f?gt exist. It
seems that the area of cognitive education, with its apparent short infonnational half-life stands as a
© testimony for the_teaching of _efﬁcient khdivledge acquisition. “
Throughout the last four years, we have been encouraged: by the teacher responses to
a SPELT and the on-going research results (Mulcahy et al, 1986, 1987, 1988; Mulcahy. Andrews
and Peat. in press). However, as new theoretical information coupled with qualitative and
quantitative erupirical data is received, revision becomes necessary. Effective program development
requires on-going collaboration between theoreticians, researchers and the field in order to

effectively close the research- practrce gap. The Cogmttve Education Project, one aspect being the

SPELT Program, is an attempt to do'this.

Description of the SPELT Program

The SPELT progrant is presently pacltaged in the form of a binder style Teachers' Manual.
:I'his structure is meant to facilitate users being able to easily insert supplemental rnaterials and
.allowmg them to easily access the 'overhead' transparency master pages interspersed throughout the
documem_ The bmder is divided into two major. secttons Pan One presenting the theoretical
framework and background and Part Two documentmg the three-phase Instructional Model wrth

recommended learmng strategies. The second part is further divided into three sections, each one

illustrating a phase of the 'tnstntctional model. The following section summarizes the SPELT



- Instructional Model to pmﬁde a basis for its critique which follows. [Further detail on the model is

_provided elsewhere (Chapter 2, this volume)].

SPELT Instructional Model

The SPELT mstmcuonal approach has three major componems a gencral teaching style or
orientation; the teaching of both recommended and teacher-generated strategies; and teaching toward
student control and generation of leanung/ﬂunkmg strategies.

General teaching‘style refers to the dn’emation whe_l}eby the teacher’s goal in all plzmning'
and instruction is to involve the student actively in the leam.mg‘ process. Among the principle
l hallmarks of thi*s orientation are: raising student'’s awarene?g about their o\w/np{gnitive processes
and how to control them; leading students to discover rather than revealing or teaching facts to them;
and constantly challenging students to be critical, systematic, and strzitegic in thelir‘behavior and
attitude to leaming and problem solving. In this orieman'on the teacher seeks to use instmctjonal
techruques that constantly cue, demonstrate, and reinforce the use of Ieammg/thmkmg strategies
(Mulcahy & Marfo, 1987). . o .

The instructional model (see Figufe 1, Chapter 2; this ‘volume), is comprised of three ‘
phases. In de,scribing the model, first the general, then the specific goals will be outlined, followed

. B by‘an explahation of the methodologies employed to achieve the stated goals.
General goals.

The SPELT Instructional Model is described by the authors as translating cdnlempdrdfy g
cognitive psychological theory and research into a_pracu'cal and easy-to-implement instructiddzd
program (Mulcahy et al, 1986). In broad terms, the goals of SPELT include training students;

a)to become active leamers, Lhmkers and problent solvers, _
b) to become more planful and strategically efficient in their appmaoh to lehmmg’

¢) to become mdependent leamers and
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d) to be aware of, and to control their own thinking processes (memcognitive

errrpowerment) (Mulcahy, Marfo Peat & AndreWs, 1984, 1987).

Specific goals of each phase.

\

A progression from the lowest level of strategy acquisition ¢acquisition ﬁuough teacher -
- imposition-Phase I) to the highest level of acquisition (acquisition through self-generation-Phase
III) is involved in the SPELT Instructional Model continuum. This approach has been % B I
recommended or alluded to by various authors (Derry and Murphy, 1986; Marzano et al, 1988;
' i‘Ri gney, 1978). Phase I teaching consists of the presentation of a number of recommended and
teacher generated straregies designed to expose the students to the fact that eognitive sdalegies exist
| (metacognitive awareness) and to illustrate that organized, goal-directed and efficient use of leaming
' strategies increases their ability to acquire, think about remember, retrieve lexpress and apply,
“information and ideas (Jones, Palmcsar Ogle, & Carr 1987; Marzano et al 1988; Pressley &
Levin, 1983). As the'students practice Lhese strategies in the content areas, active involvement and o
interaction with the 'mater.ial to be leamned is facilitated. This extended exposure to, and practice
using these strategies begins the process of consciously building a personal nepenoire of useful
strategies for the students Wthh siﬁ%ap tools for leaming new material (metacognmve
empowerment) (Elhs Lenz & Sabomie, 1987a 1987b) Phase I mstructron is viewed as the
systematrc establishment of srudems strategic knowledge base which lays the groundwork for ‘
Phase II and 111 teachmg During Phase L, the source of control for strategy use is with the teacher.
Remajning within this phase, however, Ieaves little room for students to participate in the
determmauon of WhJCh strategres are appropriate for what purposes, or for mcludmg pnevrously
developed personal strategres (Costa, 1984; Derry & Murphy, 1986; Doctorow Wittrock & Marks
1978). Thrs teacher imposed approach is only the lmttal starting pomt of SPELT instruction;
in fact, staymg wrthm this phase runs counter to the prevrously stated goals, namely, to facrhtatb‘
active participation of the students in the learmng process and for students to become independent

leamers (Marzano et al', 1988; Mulcahy et al, 1986; Nickerson, Perkins & Smith, 1985).
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Unresolved Issues in Cognitive Education .

In _spité of, or pérhaps because of, the recent expioéidn of new information in the rapidl)_r:f‘-;,_:
developiné,dynamic field of cognitive education, there are many unresolved issues. Because of
this, it is an exciﬁng, challenging area in which to work. The issues we attempt to grapple with in '
SPELT's on-going development, are parallel to the problems other researchers/;m%'rzﬁc‘iahs and

program designers are alsé facing. What follows is a brief overview of these major'issues.

| It is possible that there is no one correct approacﬁ for leacﬁjng thinking. This perspective. .
suggests that an 'out-of-content’ approach rhay be rﬁ‘ost appropriate for some individuals, such as
pre-school youngsters, culturally deprived adolescents, or some "working adults”. For others,
perhaps average achieving students, leaming disabled and/or college students, an 'in-content’ mode
miéht be most approlpriate. The best solution may be to impl_emem programs on the basis of a
continuum, beginning oui-of content and then gradually integrate the gf(plicit teaching of
leanling)tlﬁnking skil§s into the curricutum context. Using t{ﬁs appm;ch it would be ﬁecessary to
make alloWances for movement in and out of content at any level, according to need (for example,
npre-school-. elementary, high school, vocational .and college/\mivérs&y) (Mulcahy, Andrews, &
Peat, in press).

'Prese.htly there seems to be widéspread support for using content materiai as the
instructional vehiclé';(Bransford, Sherwood, Vye, & Ri;:ser, 1986; Brandt, 1988; Chambers, 1988;
Chance, 1986; Glaser, 1984; Mulcahy et al, 1986; Presseisen, 1988; Resnick, 1986). The question
of which direction is best however, has not yet been fully answeréd. for there is little longitudinal,
éomprehensi\ce research data avai}able.compz’iﬁng the differential effects of these these differing
procedures with students of various 'abilit;' and age levels and with control groups (Harris, 1988;

- Nickerson et al, 1985).



. this form of assessment tells us little about the ability of the programs to-effect thinking performance _

. X beyond the course of the program (i £ generalization). o

In the brief description of available programs above, some seemed to emphasize the

motivatiorial comporlent in their design, particularly those working with exceptional groups, whilc

others de-emphasized this variable. Pressley, (1987), states that there is a "great need in general

for re-engineering classrooms so that motivation is enhanced” (p.51). A few researchers have

begun to examine the role of motivation in the teaching of lean@ng/ﬂﬁnlcing with various student ‘
populations (Paris & Oka, 1986; Ml‘xlcahy"et al, in press), but d4ta in this area is sparse. This is of :
primary importance, particularly for t.hoAse with learning di'fﬁculties for "emotional and motivalio_nzrl
variables are central to some (if not all) leaming disabilities, eithe‘r as initial causes or as factors that
exacerbate problems that are based on neurologlcal deficits" (Deci & Chandler 1986, p. 587.).

Systematrc comprehensrve research in this area is sorely needed to fdcﬂltate the re- de51gn of

" classrooms to enhance motivation.

) Assessmfént .
Resnick (1987) identifies the development of appropriate evaluaftien strategies as an
important challenge facing the movement for improving the teaching of thinking. Mastery
perfor_rnance (i.e. exercises similar to the program ilselb is the most common form of assessment -

reported when evaluating various cognitive education pmgrarris. Although a first step in evaluation,

- 5;
" Assessmen[ of cognitive ability should place greater emphasrs upon cogrunve processes and

stmtegles that underlre learmng and performance (Mulcahy & Marfo, 1987). Although there are -

" promising efforts bemg made t9 develop standardized strategy and process measures (Biggs, 1987;

. Feuerstein, Rand, & Hoffman, 1979; Mulcahy et al in press; Paris & Oka, 1986) to both evaluate

program effectiveness and to establish instructional priorities, much more work is needed in this

"

area.
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Most evaluntion takmg place in classrobms is based on a product model of teact;ing. Tlus

is inconsistent With nrésent conceptualizations of leamning as deScribed in the initial part of this

“paper. If teachers are exﬁécted to teach the proces;v of leaming/thinking, thén they must also be
trained in thg skills of developing and administering classroom based préCeés me’asures(Weincr,
_1986).

If, with the implementation of improved prograrn e(ﬁfecﬁveness measures, the evaluations of
leaming/thinking strategy teaching continue to prove to be positivé, there will be a need to
incorporate this type of teaching nnemaﬁdn into both preservice and inservice training for teac‘hers.
To erisure optimum impact and broad ?pplication, it is imperative that all teachers, ggt only specially
designated ones (i.e. sbecial educadnn) be trained in this orientation. This way, all teachers would
be better prépared to work with au:éntegones of children en(:ountered in the classroom (Mulcahy,

'»Andrews, & Peat, in nress). 'GO\{;‘c‘énlments, Universities, andvTeacher Training Institutions cannot
afford to lag behind in training teachers to be systematic, effective thinkers and .problem solvers
with the ability and methodoIOgy to, in tumn, influence the thn‘kmg and problem solving skills of

their students (Brandt, 1988 Sternberg, 1987 Wasserman 1987)
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i, anpmﬁ‘_au" SPELT (STRA Gms PROGRAM FOR EFFECTIVE

LEARNING/T!-}INKING) A’D&CRIPTION AND ANALYSIS OF
INSTRUCTIONAL PROCEDURES

The type and sequence of instruction over time has a direct effect on gamer outcomes of

pupils (Bower and Hilgard, 1981 Costa 1985 Gagne 1985; Gagne” &angs, 1979; Joyce &

- Weil, 1986; Marzano et al, 1988). It is therefore ug@brtam to know both the methodology and the

order of instruction that will facxhtéte specxﬁc outcomes. This applies to@ the sequence of
instruction used for individual lessons (the micro sequence), and the overall design of a course or
9

curriculum (the macro sequencej (Van Patten, Chao, & Reigeluth, 1986), irrespective content type

(declarative, procedural or conditional) (Jones, Palincscar, Ogle, & Carr, 1987). This viewpoint

appears to be consistent with the SPELT (Strategies Program for Effective Leamning/Thinking)
Instructional Model . The SPELT model is a_mrée phase\qontinuum of instructional methodologies
which attempts to sy‘stexhatize the type ahd~sequence of instruction to use when teaching
cognitive Stmtegies m regular classrooms using customary content materials (Mulcahy, Marfo, Peat,
& Andrews, 1987)

The teaching of cognitive strategles within cohtent is based on" th‘} assumption that thinking
is intimately connected with the domain specific knowledge in which it is used (Beyer, 1985). As
Nickerson (in press) states, "to think effectively in any domain one must know something about the
domain, and in general, the more one.'knows the better” (p.11).

Domain independent thinking processes (i.e self-regulatory skills) are élso addressed by
SPELT in the context of knowledge acquisition. This follows Glasefs ( 1984) recommendation
that domain mdependent thinking processes be taught within the course of acquiring domain-related
knowledge.

in the SPELT instructional context, cognitive strategies are conceptualized as "internally
organized skilis or control p_r.ocesseis by which the learper regulates.his/her cognitive
behavior"_(Gagne’; 1977 in Mulcahy, Marfo, P_eaE & Andrews, 1987, p. 8). A‘ leamer's repeléoire

‘-
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'of sltr'ategies is anaiogoixs to a set of tools that enables him/her to more eﬁecﬁvei‘y and efficiently
activate and regu{ate cognitive activities such as attention, concentration, comprehension. retention,
and retrieval of infonnation as well as thinking and problem solving (Mulcahy, et al, 1986;
Mulcahy, Marfo, Peat & Andrews 1987). The sow@of the leamning strategies and the teaching
methodologies contamed 1n the ongmal research edmon of the SPELT manual (Mulcahy, )Aarfo &
Peat, 1984) came frorn literature reviews of applled and theoreu;al cognitive psychology. Each of
the individual strategies presented in the SPELT program had some degree of empirical validation
with various poPulations (i‘.e. learning disabled, averag€ ability, college level, etc.). By the second v
s Jyear of pilotingbthe program, some had ecological vali‘dity due to their being designed by stndems in |
grades 4 - 7. By drawing on the instructional experie,nce an<1 insight of me“o{s,“as well as an
analysis of the content of the literature review, the instmctional mode'l was formulated. 2
Is this instructiorial model defensible when analyzed # terms of current curriculum theory,
a discipline which eeeks to organize instructional materials in some ordeny‘fashion for effective
leaming and,tezrehing (Bower & Hilgard, 1981)‘?‘ By applying. instructional design principles to an.
analysis of the §f’EL’I‘ Instructional Model.-it is hoped that new insights will be gained regarding its
theoretical and empineai validity as well as its emcy as a mode of instruction (Joyce, 1985).
Instructional design serves as a blue.'print to help decide whieh methods of instruction
should be used under given circumstances to bring about desired changes in students. The question
of particular importance when proposing any instructi.onal model is: How should instruction be
sequenced over time? (e.g. What should be the order of presentation? When should practice take
place?) (Johnson, 1981; ™an Patten, Chao, & Reigeluth, 1986). Rephras#ing this question to apply
directly to the SPELT Instructional Model it becomes: "Is the SPELT Instructional Model well- . \
founded when scrutinized in light of résearch and theory regarding the sequencing of instruction?”
In order to explore this qnesu'on, a brief description of the SPELT Instructional Model (see Figure

1) is presented.
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Descriptio'n‘,of the SPELT Instructional Model

0

In oescribing the SPELT Instructional Model, first the general, then the specific goals will
be outlined, followed by an explanation of the methodologies employ‘ed‘.to achieve the stated gom‘ .

’ - | : ,/ <
General Goals
. . L :

The SPELT Instructional Model is described by the auth,orS as translating conternpofary

cognitive psychological theory and research into a practical and easy-to-implement instructional

program (Mulcahy et al, 1986). It take‘into consideration the concems, guidelines and

rccontmendations from numerous theorists and researchers whose work has been directed towards .

af

improving cognitive educnti‘on programs (€.g., Br‘ansford.‘ Arbitman-Smith, Stein‘& Vye, 1985;
Glaser, 1984; Nickerson, Perkins & Smith, 1985; Snow, 1982; Stemberg, 1983, 1985, 1986;
Sternberg & Baron, 1987; Wimock, 1986) (Mulcahy, Andrews & Peat, 1988). In broad terms, the
goals.of SPELT include training students: |
a) to become active leamers, thinkers, and probletn solysers,
b) to become rm?&re planful and strategically efficient in their appro‘éch to
) learning, - | | “
) to become independent learners, and
d) to be aWare of, and to control their own thinking processes
(metacognitive empowermenf) (l\;lulcahy, Marfo, Peat & Andrews,
1985, 1987).

Specific_Goals of Each Phase
A progression from the lowest level of strategy acquisition (acquisition through teacher
imposition—Phase D) to the highest level of acquisition (acquisition through self-generation-Phase
III) is involved in the SPELT Instructional Model continuum. This approach has been

/ .
recommended or alluded to by various authors (Derry and Murphy, 1986; Marzano et al, 1988,
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Rigney, 1A978)'.’ Phase I teaching consists of the bpresentation of a nuntber of recommended and
teacher generated strategies designed to expose the students to the fact that cognitive strategies exrst )
(metacognitive awareness) and-to illustrate that organized, goal-directed and efficient use of leamli.ng. |
: strategies-increas_es their abilit;r%gacquire, think about, remember, retrieve, express and'app_ly, T
infonnatron and ideas (Jones, Palincsar, Ogle, & Carr, 1987; Marzano et al 1988; Pressley &
'Levin 1983). As the students practice these strategies in the content areas acd.ve involvement and
interaction with the material to be leamned is facilitated. ThlS extended exposure 1o, and practice
using these strategtes begins thg process of consciously bthldmg the students' personal repertoire of
_ useful strategies to serve as tools for leamning new material (metaccgnitive empowermem) (Ellis,

Lenz, & Saborme 1987a; 1987b). Phase Iinstruction is viewed as the systematic establishment of

students strategic knowledge base Wthh in tum, % e groundwork for Phase 11 and 111

teaching. During Phase I, the source of control for strategy use is :uh the teacher Remaining
within this phase, however, leaves little room for students to participate in the determmamon of
v_vhich strategies are appropriate for what purposes, or for including previously developed personal
strategies (Costa, 1984; Derry & Murphy, 1986; Doctorow, Wittrock & Marks, 1978). This
teacher imposed approach is only the initial start‘ing point of SPELT instruction; in fact,
staying within this phasear:ms counter to the previously stated goals, namely, to factlitate active
participation of the students in the leaming process and for students to hecome independent,leamers
-(Marzano et al , 1988; Mulcah); etal, 1986; Nickerson, Perkins & Smith, 1985) X
Further support for this approach is derived from evidence sh.owi'ng. il:;t 2 pervasive
characteristic of those with leaming difficulties is their passive leanting"sty1e which_contributes to
their reduced ability to generalize (Torgesen, 1977, Wong, 1982). If strategy instrucu'on remains in
Phase I, then a passive rather than active approach to leaming is remforced and modeled by the
teacher who decides which strategies are important to share with the class. As well, panmularly
when students automatically employ established, habitual strategies, the imposition of a strategy

may increase their metacognition, but may in fact, be detrimental to their performance yéuce the
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expression of spontaneously generated leaming strategies (Kanfer & Seidner{ 1973; Mulcahy,

Andrews, & Peab 1988 Slee, 1983; Wagner & Stemberg, 1984).

However, t.he authors suggest that from the onset of Phase I, stude‘nts be encouraged to

r

- -express their 1mpre551ons and experiences as they use strategres in order to begin Lhe process of
xmprovmg and/or modrfymg them to suit their own unique needs and abilities (Snow, 1982) ’I‘hrs
personalrzauon of the strategies is said to become even more apparent in Phase lI Leachmg Dunng

Phase II, it is suggested that strategies initially taught in one subject area be s_ystematlcall.y

~ introduced in other.su"bjecls, settings and/or situations. This process of extending and adapting :
strategies 10 new applications is designed to facilitate the modlﬁcatmn and/or extension of the
strategres taught in phase I, since most strategles cannot be exactly duplicated as they are apphed in
varied settings, with different materials, and with differing assignment requirements (Glaser, 1984)."
An example is given whereby a comprehensi%n monitoring strategy firstly talfght"in Language Ars
could next be used in Social Studies, and afterwards be further modified to apply to the solving of a

social interaction problem. The social interaction strategy, although still dealing with

[N

comprehension monitoring, would take a considerably different form than the original Language
Ants comprehension monitoring siralegy (one emphasizing the comprehension of written material

and the other addressing the monitoring of verbal interactions) (Mulcahy, Andrews, & Peat, in

> ! -,

press).

"l_)uri'n{g‘ Phase 11, students are asked to identify other settings where strategies taught in

*

Phase I coluld be applied, and also to analyze the efficiency and effectiveness of their own strategy

- .. use as they employ them in these new situations. During IhlS mstmctlonal phase, students are
7 ¢

taught specrﬁfgeﬁ&rahzauon and critical thmkrng strategres to aid in this process (Mulcahy, Marfo,

Peat & Andrews. 1987). The swdents’ mcredsed metacognmve awareness, t.hus acqmred
; L 4&‘

: (lb[ulcahy, ‘Andrews & Peat, in press), sﬁbuld facrhtate generalization of a strateglc knowledge base
i q]

(Glaser 1984). Note also ma’t control of the student's learmng is gradually shifted from the teacher

to the pupils as}lre:students acquire the skills of critically analyzmg and discussing their own
P ‘
strategy use, and then using this information to modify and/or extend the strategies taught in Phase I
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(Darko-Yeboah 1988). Phiase 11, then, could be globally described as systematically teachirig for
transfer (Ellis, Lenz, & Sabornie, 1987a. 1987b). -

By the Ume the students are funchomng in Phase III, they are sald to have acquxred alarge
repertoire of leaming strategies which have proven to be effective and useful. These strategies.
supported by the metacognitive empowerment developed during the first two phases of instmction,
are thought to serve as a knowledge base for the sludent generation of strategies during f’hase 1,

| instruction. During this phase, content is presented to the students and tasks assigned, but with
minimal teacher gundance as t%how to complete the task. Discussion centers around an analysxs of

-the task requmemenls and various leamning approaches taken,or proposed by the studen[s The

dialogue is directed toward Lhe generauo,u of a class- developed strategy or strategies, As in Phasc |

/A‘\.

-II; these Phase Il generated strategles are evaluated with the intent of further refinement: and/or

\

-+ broader apphcauon The active involvement of the pupils in the learnmg process is malntamed as a .
goal throughout all three phases of SPELT instruction (See Mulcahy, Marfo, Peat & Andrews,
1987; Muicahy, Andrews & Peat, in press).

=

-

‘ | Methodology | .

; ' The instructional agnpr’oach of SPELT reco_gnizes that students require an initial foundalional

declaratwe ‘procedural or condmonal (Jones Palincsar, Ogle&Carr 1988; Glaser, 1984). The

methodologies contained in th'e SPELT instructional continuum emphasize the leaming of

v;,;

e,

B ST&C %4 wledge base 49 be further developed in the other twd phases.

N
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Figure 2: A summary of strategies in " A Strategies Program for Effective Leaming / Thmkmg (SPELT)".
- (1987).

Phase 1 -

Breaking a Normal Pattern: A habit or routine is interrupted as a reminder to perform a task or to remember
information.

Concentration Strategy: A strategy for self—momtormg of inattentive behavior.

COPS: Self-correcting Strategy for editing written material.

DISSECT Word Identification Suategy A systematic word attack strategy.

First-Letter Mnemonic Strategy: A five-step memory aid which particularly enhancing retention/retrieval, >

Flow Charting: An organizational/planning device for bréaking a process into sequential steps.

Four-Link System: A note-taking system that represent the interrelationships among concepts/events

Keyword Visual Imagery Strategy: A st:ralegy to enhance vocabulary development and/or spelling using visual
imagery.

Loci Strategy: Using visual imagery to link items to be learned wn.h familiar surroundings.

Math Word Proble A seven point procedure for solving math problems.

Mr. Doll Strateg/mA memory aid showing direction to move the decimal point when multiplying or dw1dmg
by 10s, 100s, 1000s, etc.

Multipass Textbook Attack Strategy: For quxckly attacking textbook passage with comprehension.

My Vocabulary Builder: A guide for students to find the meaning of words and for the teacher to keep track of
students’ vocabulary development.

Note-Taking Strategy: Formats are presented on which to take notes while using the 5-R System.

ODD Strategy: A device to make children aware of their degree of emotional discomfort using the drawing of
thermometer scaled 0-100. '

Oral Report Presentaticn Strategy: Memory cues usmg first letter mnemonics to enhance students’ oral .
presentation skills.

Outlining 1: A number of dxffenng formats for report wrmng. le-taking, or essay writing, divided into

. content areas.

Pegword Strategy: Memory pegs are linked to numbers through the use of rhyme, which in turn is \inked to
material to be learned through visual imagery. '

RAP: Paraphrasing Strategy: A reading comprehension monitoring, strategy. h

Relaxation Strategy: An eleven-point strategy to help students relax in stressful situations.

Request Strategy 1: A number of activities to facilitate students’ question asking abilities.

A color-Keyed Mobile Strategy (Bloom's Taxonomy Mobile): An aid to facilitate students' awareness and -

« usage of levels of questioning.

RIDER Visual Imagery Strategy: A visual imagery strategy for improving comprehension. '

SCORER Test Taking Strategy: A six-step organizational strategy useful in test-taking situations.

Self-Questioning Strategy: Six steps to help reading and writing comprehensxonnthrough self-questioning.

Spelling Strategy: A self-instructional spelling stralegy

SPOT Social Problem Sqlying Strategy: A strategy ‘for systematically analyzing a social problem. *

SQ3R Textbook Chapter Strategy: A review or study strategy helpful for comprehending large volumes of
material.

STAR Creative Writing Strategy: A brain-storming Lechmque for generating ideas for creative wnung.

Story Map Reading Comprehension Strategy: A frafnework for organizing, monitoring, and analyzing the
relationships obtained from reading material. -

Strip Multiplication:. An aid for completing multiplication questions until times-tables are memorized.

Telegraphic Messages Note-taking St:rategy A short-hand way of represenung“mformanon useful in taking
notes in class.

Phase II

Socratic Dialogue (Teaching Strategy): A way of creating and validating knowledge through probing,
clarification, and/or systematic questioning with the teacher taking the role of mediator.
AVID: strategy for Transfer: A strategy to aid memory and transfer of strategies already taught.
Paired Problem Soiving Strategy: A way of solving problems in which partners take turns in monitoring
each other’s thinking. N
] PMI: (Plus-Minus-Interesting) Strategy: In order to explore an issue, all the posmve negative and
el interesting points are listed.

Memory Strategies: A teacher's guide in helping students to evaluaLe alternative ways of memorizing
material.

Organizational Strategies: A guide for analyzing students’ level of proficiency in terms of time and materials
to be orgamzed-
Outline 2: A review of previously learned outlines is used as a guide for students to generate more outlmes for
: writing assignments. .
Positive-Self-Talk: An aid for concentration and regulauon of one's own behaviour.
\_;j/



Problem-Solving Strategies:. Students are encouraged to use strategies for solving problems by clarifying,
planning, monitoring, and evaluating the steps used. @

Reading Comprehension Strategies: Encouraging students to use questioning and categorization techniques to
organize the material they read. .

Study Skills Strategies: A process of guiding students to use efficient study habits.

Vocabulary Building for Comparing and Contrasting: A guide for teaching words that helps students to
compare and contrast. o

> ) (adapted from Darko- Yeboah, 1988)
. The linear, stef)-by4slep design of some of the strategies, with their built i.n mnemonic (see
Figure 2), as well as the goals.of Phas’e I (see Figure 1), appear to be consonant with direct
teaching, or teacher imposition. }he recommended methodology is téac_:her c'iirecied: a modification
of the work of Deschler/Schumaker and their associates (Deschler, Warner, Schumaker, & Alley,
1984) at the Kans;ls Univergity Institutc; for Research in Leqming Disabilities (KU-IRLD). ‘
According to the authors (Mulcahy, Marfo, Peat, & Andrews. 1987), it has becn adapted to suit the
instructional environment and n)eeds of youngstéré in the regular cléssr_oom a's compared 1o its
original application with the learning disabled adolescent population (Lefrancois, 1988). Seven
step“s.'are involved in_ihe instructional sequence:
1) Motivation and Measurement Base
2) Sell-Jobv
3) Modelling
4) Drill For Memoriz;ition
5) Practice
6) Feedback, and
7) Post-Test

These seven steps are designed to provide a structured approach that teachers caﬁ

| i‘u'_nediately apply to 'the classroom teaching of strategies during Phase I of the SPELT program.

_ :They are consistent with the!écher imposed msbdel of instruction and are intended to allow the'
»goals (?f Phase I to be quickly and efficiently reached. They take into account empirical;y proven

" motivational and instructional principies such as cognitive dissonance (Festinger, 1957), adva.nced
organizers (Ausubel; 1964), relating to the experiences of the children (Jones, Palincsar, Ogle &

C;'irf; 1987), »m(')delling (Bandura, 1982_), over-leaming (Thorndike, 1913), etc. However, as soon
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as the goals of Phase I are met, enher for specific individual stralegles arfd/pr for strategy teaching i
SRS 4
general as has been previously stated it is imperative to shift to Phasesﬁ _ &

Phase II teaching then, has as its major emphasis the systcmatlc t,ransf¢r of the. strateglc.

-4
1

reperto:rc established in Phase I to other situations, settings, and apphcgﬁpns (ie. generalwanon)

For both Phases IT and III, the recommcndcd teaching memodology‘&mfts fmm the direct -

teachmg at Phase I to Lhe use of Socratic Dnalogue an interactive mlauonsmp@wﬁ‘;ﬁ‘wﬁc}'ﬂer

8
themselves. Socratic Dialogue is opcrauonahzed in the SPELT Manual based upon the wgrk of

\

Collins (1977). It employs guidelines such as: a) starting with what is kriown, b) asking for
ﬁﬁ'ﬁple reasons, c) askipg for intermediate steps in the smdg:pi‘s reasoning, sl) forming general
rules from specific cases;'é) picking cqur;ter examples whe’n‘vvinsufﬁcient reason is given, f) using
extreme case exampl.es to illustrate a mi_s‘-application‘sf what was stated,'. ¢) probing for the
differeﬁces between cases, and g) asking for a prediction. Key teacher behaviorsawhich are
embedded in Socrau"é Dialogue are also employed such as consciously using s 5-i0 second wait-
time, ascepting and building upon studen’t's responses, integrafing student's responses to other
information, extending student’ S ideas, clarifying student's responses, adding supplemental
mfonnauon and not over-praising cdrrectA answers (Brophy, 1986 French, 1984). Note that.
these teacher behavio.rs allow for, and indeed, encourage precis,eneSSAof vocabulary and clarity of
expressipn. vIn fact, duﬁn_g discussion, if unclear éommunicatio_n is evident, the teachér’s role is to
facilitate clarity of responses before discussion continues. Socratic Dialogue is the choseh.’
methodology for discussion revolvﬁig around the strategy use of students, but this type of dialogue

-

can enhance the thmkmg skxlls of students during any classroom dlscussmn regardless of content

(Adler, 1982; Glaser, 1$§4° \ﬂcahy, Marfo, Peat & Andrews, 1987).

\ ._,

Phase m teachmg:connnues to emphasize the use of Socrauc Dialogue over and above the

’

-tl'u .

7

purpose of modifying and/or extending sr.\‘lhtegy use. It is also used as a méans of guiding studerts-

to monitor, evaluate and generate effective strategies to aid their own acquisition, mediation and

retrieval of the material to be leamed. Unlike Phase I, learning in Phase III is largely student-
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controlled rather than teacher-conuolled (ngney, 1978) A problem solving approach 1s also used
(Bransford & Stein, 1983; Camp. & Bush, 1975, ), so that when content based assi gnments are
presented, students are assrgned the responsibility of not only learning the matenal but also to |
. control how they will go about the\’leammg process (Lefrancons 1988; Mulcahy, Marfo Peat &

‘Andrews, 1987). (

/
Sequencing of Instructnon : ' '

b e

The above has described the SPELT Instructional Model in some detail. We now retumn to
the question: "Is the SPELT Instructional Model well-founded when scrutinized in light of research

P

and theory regarding the sequencing of instrucfion?” Van Patten, Chao, & Reigeluth (1986), -
identify two fundamental types of instructi%

al strategies which provide sequence and synthesis:

"macro” and "micro”. They view these two types of frameworks as a means to help instructional

designers break sub}ect m_anerrinto small pieces, order the pieces (sequencing), and then ';sﬁu them

together .again based upon the interrelationships (syrirhesizing). In order to avoid confusion

-‘bem;'een learning strategies as defined pre\9iously; and instructional strategies which will be
addressed ifi the following sections of thls paper, the term instructional procedures will be used %
. rather than instructional strategies.

Macro and micro procedures differ in two waqys: a) the scope of content to which they apply

- and, b) the 'rrlemory related outcomes' which they facilitate. Macro procedures are brought to bear
| on a broad scope of content and are urilized for organizing, integrating and coordinating a related set

of skills and knowledge into lessons. MlCI‘O procedures, being narrower in content scope, are
’ employed to organize the teaching of individual facts, concepts, pnncrpi;s and/or techniques (Van
Patten, Chao, & Reigeluth, 1986).

h In terms of the differing 'memory outcomes’ which the two instructional strategies
advance, macro procedures deal wmle overall organization of memory while micro procedures

see to the acquisition of information (i.e. facts). The goal of macro pnoceaures “is to create, or 4

effect changes in, the structure of entire Sklll and knowledge repertoires" (Van Patten, Chao, &
o ? -



Rergeluth 1986, p. 438). The effects of macro procedures should endure over a lopg period of
ume, and should more strongly mﬂuence uansfer and problem solvmg skills than micro procedures
An interaction is evident i in that the success of macro procedures is somewhat dependent on the
effectiveness of the micro proceg;lres in establishing a factual knowledge base (Bransford et al,

1986; Glaser, 1984;4Van %atten, CE;%), & Rergelulh,- 1'986)‘ ‘ - -
SPELT Instructional Continuum: A "Macro" Instructional Procedure

In applying the above smlctune to the SPELT Instructional Model, it becomes evident Lhal
the Phases I, II, & III instructional continuum represems a "macro” frame»wrork. The diversity of
leaming strategies (see Figure 2) "taught or nurtured through SPELT include the following:‘

-general problem-solving strategies;

-social problem-solving strategies; .

-math problem-solving strategies;

-reading strategies;

-knowledge-acqulsition strategies; - SRR

-merhory strategies; . . . 7 ) e

-study skills and time-management strategies; é T

e
-

-test-taking stmtegies; e BT oo SO
-support (mood- setungl strategres and Lo .'° ‘

_-general meta‘Cognmve strategres"(Mulcahy & Marfo 1987 pp 170 171) The SPELT
instructional commuum mtegrates and coordmates thrs broad array of leammg strategies, providing
a frameworl( for orgamzmg these strategres mto lessons These s&rategles represent a wide
samplmg from the literature (See alsq,Dansereau, 1979 Brophy & Good l986 ‘Nlckerson Perkins
& Smith, 1985; Pressersen 1987 Stemberg, l986 Wemstem, 1982 erock 1986).

Van Patten, Chao and Rergeluths (1986) macro distinction continues to hold when the

overall goals are related to the type of memory outcomes desrred SPEL'I“s overall goals of trammg

students to become active leamers, thinkers, and problem solvers; to become more planful %nd
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- enduring over a long period of time.

°

4

strategically efﬁc&t in their approach to leaming; to become independent leamers; and to‘be aware

of, and to control their own thinking processes (metacognitive empowerment), all relate to creating .

or effecting changes in the structure of an entire skill and knowledge repertoire, in this case, the area - -

of "learnjng/thinking strategies".

As well, the SPELT insrmc{ional continuum ciosely aligns with the description of macro
and micro procedures’ and their interaclions described above. To illustrate, a broad goal of Phase I
is to establish a strategi! knowledge base. “This knowledge base can be Viewed as interacting with

the overall macro procedures (Vi.e. the instructional continuum); if the knowledge base is not intact,
r \\‘ bl

students cannot funcuon in either Phases IT or 1.

Phase Bg;h“p%;sgges generahzauon principles and is described as systematically teaching
for transferfhasé’éll, qepicted-as following a problem-solving approach (Mulcahy, Andrews, &
Peat, 1988). As prevrously stated, the use of effective macro teaching pro_cedures shoyjg strongly
influence both transfer and problem solving skills. This‘ adds further credence to the
conceptualization of the overall SPELT instructional continuum being vie'wed-w-macro
instructional strategy. ‘ | i

Finahy, the overall goals of the SPELT program refer to a permanent change in the

studeny's approach to leagning, which is consistent with the effects of macro teaching sequences
L

SPELT's Phases -i,—I,"II_,*ffa_r'll‘d IIT Methodologies: "Micro" Instructional Procedu,res

a“"As pnevrously degcnbedﬂ each phase of Lhe SPELT program contains methodologies
desrgned t0.be conSIStent wnh the goals of a particular phase. These methodologles from the seven
teaching steps in Phase Ito the 'Socranc Dialogue’ of Phases II and III, can be viewed as micro
teaching procedures based on the following analysis. They are narrower in scope than the macro
procedure, and are employed to organize the teaching of individual facts concepts, principles,
and/or techmques in the area of learmng st.rategles For example, Phase I's goals of teaching

students that strategxes exist and that they work (Mulcahy & Peat, 1988), is much narrower in scope

»

& . >
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. ‘i these empirical findings, Van Patten, Chao, & Reigeluth (1986) summarize early research

-

. i

thamthe broad goals of the instructional cbnt:muum The methodologies also dlrectly apply to
d‘ges.lgnmg of specific lesson plans, hence they can be viewed, following Van Patten, Chao, &
Reigetuth's (1986) framework as micro instructional procedures.

It was important to identify the dnfference between macro and micro mstmctmnal

» .

proeedures. and how the SPELT inslmcuonal model relates to the descriptions of each, in order (0
anaiyze whether or not the SPELT prbgram uses effective and efficient instruclional procedures in
its program design. ' Are emnirically proven macro and/or rﬁiérb instructional procedures embedded
within the SPELT Instructional Model;? Are mey uenced on the instructional continuum in a way
that will facilitate the student leaming outcomes as described in both the general and specific goais
of the SPELT prdg-ram? | S - #

Research from the past three decades addressing the issue of generalization through the

systematic sequencing of material has direct relevarice to classroom application. In their review of

("scramble” studies) and current research relating to micro and macro instructional sequencing.

- This information is brieﬂy summarized belc')w and related to the SPELT Instructional Continuum.
S ! l S I. [

Early research in the area of instructional design is labelled as "scramble"vsmdies (Van
- Patten, Chao, & Reigeluth, 1986) due to its emphasjs on investigating the effects of’a "scrambled”

’ (random)_presemation of small blocks of centenr' versus-a "logical" sequenee. Based upon
Skinnerian principles, the studies stressed stimuli and response contiguity and contingency of
reinforcement (S-R-S chaining). ;

No conclusive results were obtained from Van Patten'Chad & Rer..éelum's (1986) review of
these scramble studies due to four main factors. What was sequenced 1) was not clearly '

1denuﬁed 2) lacked a clear dlfferennanon between macro and micro levels of orgamzanon 3) did

not clearly dlfferennate the typesgf instructional outcomes, and ﬁnally 4) did not folow precise

(

orgamzaﬂonal principles. {

EREC TP
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However, one series of studies (Buckland, 1968 in Van Patten, Chao & Reigeluth, 1987)

M

did differentiate between macro and micro sequencing. A pattern of results emerged in these
investigativons, from which Van Patten, Chao, & Reigeluth (1987) infer that "micro sequence affeets
remember-level outcomes and, if the effects of micro. and ma;caro sequencing are additive, macro T
sequencing affects use-level outcomes (applicatlon)" (p-443). B |

Since the scramble studies had their basis in behavroral psychology, they were dealmg wnh

content in the traditional sense (i.e. declaratrve knowledge) SPELT gwes predommance to the

leaming of procedural and conditional knowledge However these ﬁndmgs sacm= to have sor;te i
relevance when analyzn?g the SPELT Instrucuonal Model, pamcularly 1n Phase I %vhere the SPE!LT S :
goals acgent declarative knowledge in the area of thmkmg strategles 'thases It and III ofSEELT =

B, 1,0° : -"“’

L&Y

undersconng procedural and condmonal knowledge rather than a factual emphasxs”do, not&;leanl‘il ﬁt »;z i ) "

.
e

this analysis. Perhaps Van Patten, Chao & Rexgeluth s mferences descnbed ab0ve applycbeSI to o T

LA

=

declarative knowledge rather than pnocedural and condmonal lcnowledge .
To illustrate, Phase I of SPELT as prevrously descnbed can be vrewed as buxldmg a

strateglc repertoire (knowledge base) to- be used in Phases IT and III Two factors here relate to the )

SCra " dy findings. Firstly, the micro sequence in Phase I is mtended 10 . trengthen thewew

1) that learmng strategles exist, 2) that effecﬂve and efﬁcrent use of these strategles enhance leammg .
and, 3) the remembrance of several specrﬁc labelled strategres This aspect of the SPELT s mlcro .

- orgamzatron appears to harmomze with the inference re the remember-level outcome as menuoned

above. Secondly, the movement from phases I to III along the SPELT 1nstru_cnonal cor_mnuum was
8

" -

designed to have an additive effect (1 €. as experience with a wider anay of stmtegles is achleved
the goals of each phase are consohdated) enhancmg the student's abtlrty to apply learning- strategles
1o different situations and setungs ThlS desngn is consistent with the inference of macro sequencmg

affectmg application _]USI described. _
cre
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| The major elements of content for micro sequencing identiﬁed by Merrill, Reigiluth, and
Faust (1979), in their Component DiSpi«? Theory are as follows. They view the 'grist’ of
instruction as being composed of two elements; either generalities or instances. Generalities are
seen as‘definitions or rules, and an instance defined as an example of the generality or rule.
Merrill, Reigiluth, & Faust (1979), suggest Lhatthese generalities and instances can be
presented in two ways, namely, either expository (e.g. direcueaching—"He‘re is an example. ..M, or
inqui.sitory (e.g. "Is this an example of...7"). This framework, gives four primary forms of

* presentation for micro sequencing of content as illustrated by the 2 X 2 matrix shown in Figure 3

below.

Figure
‘ _'ja) generality in expository form b) generality in inquisitory form
L e) instance in expository form d) instance in inquisitory form
o

'Micro sequences are'composed by ordering the above four presentation forms. The

«exposuory versus mqulsltory instructional sequences have been shown to have different

BEEY

N mstrucnonal outcomes (V an Patten, Chao & Reigeluth, 1986). An exposnory approach results m
: bener near transfer (Evans Homme & Glaser 1962), while an inquisitory approach results in

better far transfer (Guthne. 1967, Roughead & Scandura, 1968, Scandura, Woodward & Lee,

1967) g ‘
o 3 If we.view QELT content as consisting of cognitive strategies, then the definition of
. strategxes as "a set of tools that enables the leamer to more effecuvely and efﬂmently acquire, retain,
',and apply new ;nformatxon (Mulcahy, Marfo Peat & Andrews, 1987, p-8) is a generality, and a
‘ .spec1ﬁc strategy such as the RAP Paraphrasmg Strategy (p.145.) is an mstance The SPELT micro
sequences ( Phase LIL & III memodolo%s) each have dlffenng transfer goals. Phasel, an

3

- exposxtory approaeh (1 e. drr{:P,t teachmg) aJms to ‘establish a strategic knowledge base. Phase I-
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attempits to systematically extend the knowledge base established.‘in Phase I ‘anear transfegoal
Accordmg to the research cited above, the chqgice of an exposttory approach inPhase T as a way 10
facilitate near transfer appears sound The use of Socrauc dlalogue at Phases II and Ill coupled. S
with a pnoblem solving approach in Phase 11, (both of which are mqursntory approaches) appears i
con51stent with the Phase I far-transfer goals namely. that the students will exhtbrt a pfanful
strategre appxoach to content in all subject areas (Mulcahy, Marfo, Peat & Andrews, 1987)

g Another line of research beartng on’ the theme of generaltzatton addresses the tnstmcttonal

v components requtred to achieve concept attamment Component Dlsplay Theory (Memll Retgtluth
& Faust, 1979) identifies’ three major events of i mstructxon necessary when teachmg content in:
order to achteve concept attamment ("use a- generaltty") They ane 1) the presentauon of a
definition or rule (generahty) 2) the presentauon of exantples and someumes non—e:eamples and 3)
the avatlabthty of pracuce with feedback (Van Patten, Chao, & Relgeluth 1986) 'Note that Phase
of the SPELT Instmcnonal Model has each of these’ components embedded’m the recommended 7-
step methodology Specifically, the’ mdlv1dual strategles are dtrectly taught and labelled (generality),
as well, the teacher cognitively models the strategy (example) Then opportumty is given for the

student to practtce the strategy with feedback (example and Jor non—example)- using content material.

4
(

Thus, accordmg to Merrill, Rergtluth & Faust's conceptuahzatlon the SPELT Phase I teaching
methodology contains the major components necessary to facxhtate concept Attainment. In this case

,"the concepts are stated in SPELT's Phase I goals scﬂtcet, that the students are aware that leaming
strategies exist and that the use of these strategtes enhances learning,.

e
P'»

- Other klnds of mtcro-level sequencmg are also of concem to tnstrucuonal designers such as
the order of presentauon of specrﬁc examples (i.e.level of dtvegence range of dtfﬁculty) The
‘ mlcro-sequencmg of the SPELT mstmcttonal model is supported b.y ﬁndmgs in these areas, as
well. According to Memll Olson & Coldeway, (1976, cxted in Van Patten, ‘Chao, &
Relgeluth 1986) successwe examples should be as divergent as possrble, and should be sequenced

in an easy to%hfﬁcult order (Klausmeter & Feldman, 1975). Movement through the Phase I to 111



conuHuum the macro- sequencing) for each gy and for strategy teaching in general, does

Many of the prescriptions about sequencing of content are widely known, and have been
determined through research. and/or theorizing about the macro level of instruction. These include
spiral cufriculum (Bruner, 1960), progressive differentiation (Ausubel, 1963, 1964, 1968),’and
hierarchical sequencing (Gagne~, 1968, 1977, 1979). These are briefly described below. A less

widely known ap/p%ch called elaboration (Reigeluth & Stein, 1983) holds potential to provide

guidelines for sequencing specific kinds of content. It will be included in the analysis of the

<
SPELT's three phase macro sequence.

Spiral Curricul

Bruner's spiral approach 1960), proposed that crucial ideas of a subject be taught at each
grade with increasing complexity and sophistication, with the periodic recycling of these ideas
fanctioning like a spiral. Crucial ideas are defined as thos'e "great issues, principles, and values that
a society deems worthy of the contimlxal concem of its members” (p. 52.). He theorized that this
approach should facilitate a deeper and more intuitive understanding of the subject. However, it has
been difficult for curriculum designers to implement a spiral approach since Bruner has not
provided enough specific guidance as to how to teach the concepts at the various stages of the spiral

(Van Patten, Chao, & Reigeluth,1986). ;

"
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The SPELT program has béen implemented on a full scale in two complete school systems
with'every teacher from gmdes 4-12 being trained in the pmgram. Part of the process of full scale
integration involved stra'tegy articulation across grade l;els (Mulcahy, Darko-Yeboah, Peat, &
Andrews, 1987; Mulcahy, Andrews &~'Peat, 1988). This articulation can be viewed as using a
'spiral' approach since the content, in this case the strategies, are 'recycled' at each grade but with
increasing complexity due to their application with higher level content materials. As well, at each

" gmde lev¢1 a 'spiral' approach is evident in that, over time, the crucial congepts stated in the goals of

each phase are reintroduced, but at increasing levels of sophistication and breadth of application as

the students progress through Phases I to III. e
@) , ‘

p ive Diff ation.

The instructional theory based upon the concept of progressive differentiation as
popula'%zed by Ausubel (1960), assumes that learner's cognitive structures are organized
hierarchically with highly inclusive concepts subsuming less mcluswe subconcepts and ’
informational detail. He believes people naturally organize learned detailed material under generdl
types of information. He therefore recommends a "top-down" or general-to-specific sequence when
presenting content to students. "Advance organizers” (i.e., gerieral and inclusive ideas) are to be
" presented first, followed by related ideas of greater specificity and detail in order to provide
"brogressive differentiation” of the general, inclusive, "anchoring” ideas. Each level of specificity
serves as an "advance organizer" for the next even more detailed and specific level. Many advance
organizer studies using highly conceptual, verbal types of content have tested Ausubel's
framework. Results indicate that such a sequence is beneficial when "unmastered prerequisite
icnowledge and abilities are important components of t‘he content and when transfer is an especially
important outcome"(Van Patten, Chao, & Reigeluth, 1986, p-447).

Does the SPELT instructional model use a "top,-dow;f' sequence at the macro level? Many
of the strategies within SPELT can be viewed as being a highiy verbal type of content, as can the
teaching methodologies. For example, 1) all strategies are labeled, 2) verbal modelling by the

3
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teacher is mc'(;mmended, and.3) clarity of communication is insistéd upon. An analysis of the
model following Ausubel's framéwork then, appears to be in o@cr.

| When looking at the goéls of SPELT's three phases, it becomes e\‘/ident that there is
progressive differentiation of the concept of 'strategies’ as the students advance from one phase £‘o
the next. Phase [ teachingﬂ aims to help the student's nevalize, through experience, simply thai -
strategies exist _and that when used, strategies work, This is considered an advance oréanizer. a
general, anchoring idea. The next two phases of teaching build upon this information, and
influence the sgudents to perform detailed analysis of their strategic repertoire in order to judge the
effectiveness and efficiency of their personal strategy use, and to médify. extend, or generate new
strategies based upon their critical eExamination.

However, the instructional continuum as a macro organizational framework operat;as
simultaneously with a particular micro sequence, depending upon what phase the students are
operating in. Inone classroomi. the macro framework can be the overall organizational approach,
with students operating in different ph_ases at the same time, using the same content. |

- In SPELT. Ausubel's "top-down" approach is evident not only in the macro framework but
also in the micro instructional sequences. For example, in the Phase I seven-step teaching
metpodolégy, and in the cognitive dissonance procedure used in the presentation of content in
Phase II. Speciﬁcally, the ‘motivation and measurement base' (step one, Phase I), allows students
to see that those of their peers who are systematic and st;ategie in their approach to a task are more
successful - an "anchoring™ idea. This is further emphasized 1{1 step two, the sell job, and also in
step three, the teachers modelling. The specifics of the'strategy arevthen addressed as the students
leam the actual steps in-performing the strategy. In Phase II the presentation of tasks that can only
be completed if the students are strategic in their approach is parallel to the motivation and
measurement step of Phase I just described.

Ausubel's "top-down" sequence, shown to be éffecﬁve as a means to immdhce new
content and when transfer is an important outcome, appears to be utilized at various points in the

SPELT instructional model, not just at the macro level. The "top-down" sequences described
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appear to be consistent with the stated goals of SPELT, that is, the establishment of a strategic

repeﬁoirg (new comen;). and the systerﬁaﬁc teaching for transfer (Phases I and IIT).

T ﬂigarchical ‘.:vequencing, ora "pans-to-whole"'. "bottom-up” approach (Gagne”, 1968), 1s
also evident at dlfferent pomts in the SPELT instructional model Hierarchical sequencmg refers to
the most elemental parts being taught ﬁrst therefore at the bottom of the hxerarchy, followed by the
teaching of increasingly complex combinations of the parts, which gradually build the hierarchical
* structure of the content. When using this sequence as a macro organizational structure, it has been
found that Lhe leaming of hi gher order skills are facilitated (Van Patten, Chao, & Reigeluth 1986).

During Phase II, SPELT instruction emphasxzes analysis and critical Lhmkmg, both higher
order skills (Presselsen 1987) as are the problem solving strategies accented durmg Phase III.
According to h;erarclhxcal sequencing theory, the SPELT instructional continuum (the macro
structure), if structured using a hierarchical sequenc—g should facilitate the learriing of these higher
order ski‘lls. If e Viéw the teaching of strateéies as the SPELT &mtem, we can sec that the
increasingly corr‘.xple'x“and varied application of the stra'tegies is ofganized‘ in a 'bottom-up’
hlerarchlcal manner. As a starting point in Phase I, SPELT recommends the- teacmng ofa leammg
strategy in one subject area with a gradual expansion of the use of the strategy mto other coment
areas, and finally to all content areas (Mulcahy, Marfo, Peat & Andrews, 1987). This process‘
allows the CVs/_g.ra’tegies to be initially presented in their most elémentm form, followed by more
complex combinations of strategies as the students progres,é a‘]ong the cc;ntinuum.

As c¢an be seen from the above analyses,v neither the 'p—rc;gressive differentiation' no; the
"hierar;:hical sequencing’ frameworks are able to explain fully or clearly the SPELT macro structure.
The SPELT instructional model does not exclusively use either apiSroach ; both ‘a "top-down" and a
"bottom-up” organizational structure is seen at giffemm points along the invsuuctior.lal_cominuum.
The "mp-doﬁ" emphasis is used when the goal is the learning of pherequisite knoWléd-ge and the

transfer of the acquired knowledge, with “bottom up” sequencing followed when the goal is to * E
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facilitate higher order thinking. "Elaboration Sequencing” reviewed in the following section,

appears to offer a description more in harmony with the SPELT approéch.

Elaboration Sequencing

Reigeluth & Stein's (1983) Elaboration Theory proposes an approach that employs
variations of several organizing prinpibles. It pmsent§ avs‘eqt‘lcnce with two unique features: "a) the
méét general ideas gpitomize rather than summarize the whole subject, and (b) there aresactually
three different sequences, each based on one single content orientation (i.e. content, procedure, or
principle)" (Van I;Zttén.‘ Chao, & Reigeluth,1986, p.449.).

The general ideas ‘epitomize’ the subject since they represent a few of the most critical ideas
and are delivered in a concrete, apglication based fashion. The ideas are fundamental,
‘represemative, and simplé, thus requiring the learners to acquire these ideas #it an apf)licaﬁon level
{Van Patten, Chao, & Rei.geluth,1986). Unlike previous sequencing procedures, "the elaboration

appfoach is based on the e nature of the simple-to complex sequence must differ

depending on the kind
instruction”(p.449). Dif g f)roc':edures are rccommende& for different content
oﬁ'e‘ntau'ons Speciﬁcal]y. 5 cepts are most 1mportant (addressmg the what), then they should
be orgamzed into kind or part taxonomies, with the least complex taxondmy presented first,
followed by increasingly complex ones. On the othei‘ hand, if procedural content is the emphasis
(addressing the how), then the simplest possible version of the task is shéwn first followed bi/
mcreasmgly complex ones Other types of content are "plugged into” the séthnce at the most
relevam points. Finally, if theoretical content is the most important (addressmg the why), then the
sequence is formed by first identifying the critical principles then prioritizing them by asking the
question "What principles would you teach if you had the learners for only oné\f h;mr"' (Van Patten,
Chao, & Reigeluth, 1986, p.450)? \.

The basic elaboration sequence used for any of the three content orientations is an

interactive integration of Ausubel's "top-down" approach, Gagne's "bottom-up” sequence, and
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" modelis hmrted to descnptron and cannot be used for evaluatrve purposes

' 'student levels and can be’

.
.

i

Bruner's spiral curriculum. Van Patten, Chao, & Reigeluth (1986), describe the order of

"presentation as analogous to a camera's zoom lens. The epitome Dresents thc most inr:.lusive "wide-

angle prcture then in °ubsequent lessons the major rdeas set forth are much like close -up "zoom-

!

- in" shots. Periodically during the process, instruction "zooms-out" actrng as both a review of the

wide-angle picture, and a preview of the next target for " zoomrng -in".

Elaboration theory then, appears to be helpful in provrdrng detailed, specrﬁc gurdelrnes for

e
i

sequencrng drfferent types of content. Since many of the pnescnptrons provided, however are yet

to be empirically tested tHe applrcauon of elaboratron theory to an ana}ysrs of the SPELT instruction
“

<

h s

{
Followrng el@ranon theory, durrng strategy instruction using the SPELT model, leamrng

strategres are presented (Phase I), evaluated, modrﬁed gnd/or exterided (Phase II) or generated
vf

.

: (Phase fil);ina fashron such that each learning strategy could be viewed as acting as an eprtome

each is presented in.a concrete, applrcauon based fashion'and-is representative of a m'ember of the
1arger set' of 1¢8ming strategres As descrrbcd prevrously when analyzrng the SPELT&rnstrucnonal
model accordrng to Bruner's Ausubel S, & Gagne s forrnulatrons SPELT rntegrates principles

contarrred in the sprral cur“nculum "top-down" presentanons and "bottom up" approaches The

SPELT approach appears L parallel elaboratron theory. It presents srmrlar content at drffenng

ight of as "zoor_nin'g'.in" and "zoorrring;‘out“ of the’strategy content
accordrng to the emphasrs of rnstrucuon .
\
Is the detail provrded 1n elaboratron thepry deahng wrth procedural content congruent with

4
© the SPELT model" S‘I;ELT has as its broad goal the estabhshment and/or deVelopment of student's*

‘effective and efﬁcrent strategrc r'epertorres which is procedural (addressrng the How ). However

rts content can also be\/rewed as theonetrca,l (addressrng the why ) since conscrous metacogmtrve

- .

empowerment requrres that the students not only know procedures (r e. learrung strategres) but also i

1 4

- that they be cogmzanto,f thc reasons why they should approach tasks mIA systematic and strategic

fashrorL o T
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2.

The SPELT instructional continuum appears to follow the recomimendation of elaboration

1]

theory for sequencing procedural content. For each strategy ‘the simplest version is shown first (i.e.

in one content area), followed by increasingly complex applications, modifications, and extensions

as the learning strategies are applied in various situations and settings. Note that the other type of

content (i.e. the regular curricula concepts), are "plugged into" the sequence at relevant points

'deterrmned by the teacher In SPELT teachlng, an mteract10n between the procedural and

conceptual contents isevident; The regular cum’culum may determine what leaming strategies are

presented and to what subject systematic transfer is attempted. . §

In terms of theoreucal content, the goals of the SPELT 1nstmcuonal model identify cnucal

elements of strategy instruction. These critical elements are‘embedded Wwithin the overall

instructional model which also guides the sequence of their presentation. The basis of the

identification and sequence of these critical components was through the appli_catioh of principlesw
WA . . . '

from applied and theoretical cogruuve_psychology, not the more subjective procedure suggested

' elaboration theory. - ' .

Summary

v

The SPELT instructional model was described, then analyzed in terris of cunent

mstmcuonal design principles. The goal of the analy51s was to evaluaté whether or not effective
N

b ]

by

~and efficient mstruc onal pmcedures were used in the program deslgn to achieve the stated desrred

learner outcomes. The major components of the SPELT instructional rnodel were first categonzed

as broadly falhng mto etther macro or micro instructional sequences. The overall msuucuonal

r
. _conunuum was determmed to be amacro structure with the teachmg methodologles of the three
. -

phases tdentlﬁed as micro sequences It was found that parts of the SPELT mstrucuonal model,

'

w1th its three methodolbgles, were oonSIStent wnh theory an'd/or empmcal ﬁndmgs of early

-3cramble studres Bruners sprral cumculum Ausubel's prognessrve dlfferenuauon and G‘agne

~ hierarchical sequenoe Although not yct empmcally vahdated Relgﬂuth & Stem!s Elaborauon )

e e L

Theory offered the best overall descnptxve analysis of- the SPELT mstructlonal mod;

«

-
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1. A version of this chapfler has been submitted for publication.
- Peat, D., Mulcahy, R., & Darko-Yeboah, J. Instructional
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CHA TER III-TEACHER INSERVICE TRAINING IN COGNITIVE EDUCATION

MWe_ are dreammg bout creating a school where the study of huthan
thought~is a cent mnssnon, where the cultivation of the intellect js .
comfortably woven with the study of values, the mastery of
e . information, and trammg m the basic subjects" (Joyce . Weil,
... 1986). ‘

d'v. 8 4 ’ :

»Although teachtng for thmktn;g has become a national cause celebre, few Canadtan school

. i Junsdxcttons have been w1111ng to commtt the time, energy, expemse and money necessary to
translate teachtng-for-thmkmg 1deas into actual classroom practice. Perhaps this i 1s part}y:due to the
fact that teacher re- tratmng 1s a challenging and complex task (Wasserman, 1987b)

_ Many of the commercxa]ly available, packaged cognitive educatxon programs do teqmre\l

intensive inservice tmmng (Black -1986; Chance, 1986; Costa, 1985a; Nickerson, Perkins &

prepare competent teachers of leaming/thinktng 1as not received adequate emphasis or attention

oY
(N tckerson 1988). ‘

In exam:rung teacher inservice tramtng in the area of cognmve educanon at least two

assumptions are made; first that changmg teachers' tnstructt

ve

and second, that there is a need for change in the present s

b haylor affects student thinking,

. A brief examination of these

,

basic suppositions is in order.

Teachers' Influence on Students' Thought Processes

e

Teachtng does mﬂuence students thought processes Students thinking, in tum medtatts

i

achxevement and Iea}antng (Brophy. 1986 Joyce &Wetl 1986; Peterson 1988 Wlttrock 1986)
““What the students do with the mformauon presented by the teachcr-what scnse they mdkc out of i, -
- 'how thcy relate it to what me;&cnow and believe- tnﬂuences achievement” (Winrock, 1987, . 3())

The teachmg Students’ thmkmg and the students’ thmkmg -performance links have direct ‘

R

mphcatxor:}forthe tcachmg of thmkmg Informauon t.ltaned from studies tmphdsumg ttachcr.\" '

‘4

" verbal beh. torwﬂlsencasancx.tmph.., e S SR



"I’he type of questions teachers use have been demon_strated to have a direct influence qn .
student achievement. However, these effects may be differential for divergent suB-groups ’6’1"“’
students (Bachor, 1985) and in dlffenng contexts (Brophy, 1986). For example, rephrasmg
questions and giving longer time to answer, are factors which facilitate maximum performance for
students w1t?1 Tow-ability'. In contrast the gifted perform better if the questxomng proceeds at a
~quick pace and when inferior work is penod"lcalby' C[‘l[lClZCd Takmg a cognitive perspecgt;.L helps
to interpret the reasons as to why dlfferent teacher behawoxs have these d1ffétentral effects; how
sq_ldents thought processes effect their performance. The cognitive interpretation is as follows.
lestioning techniques give 1n?<§mation to the students as to the tea,(iner’s expectations. For the
"Tow ability’ students the teaehers' rephrasing of responses and us,e‘of a long wait-time tells them
that they are expected to think and that they will be provided wi'th the time to think through a
response. In short, thinking is requrred and important. Fo;,,the glfted the students percelve the ‘

quickly paced questioning and periodic criticism as a cha]]enge they are to think qurckly but at a

sophxsncated level (Bachor, 1985).

"Fnrther evidence for teachers' instructional:behavior effecting student performance is found

’in the positive relatonship between the level of teachers' verbal behavior and the level of thinking of
' students (Costa, 1985c; Falkof & Moss 1984) Costa uses this correlation to de51gn a framework

matching levels of quesuons/statements and desued cognitive behaviors. Teacher‘s questioning

behavior,.thus dirgcted, becomes a tool for enhancmg students’ apthn/_gs to accept information,

. prodess Or compare that information with what they almady know; to dr’aw meaningful . -

" rela nshlps and to apply or transfer these relauonshnps to hypothetical or novel sxtuanons

Teachmg practice then, mﬂuences student thmkmg which, in tumn, effects studcms

8
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The Need for ,Ch_ange J %
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Most teachers however, do not employ techniques and approacties Wthh foster ‘h\
developmem of thinking in their students (Joyce & Well 1986 McTighe & Schollenberger 1&52“‘
Teacher training of the past, largely based upon the behaworal school of ps.y‘chology, 111-prepared ‘. """@%
teachers to explicitly teach cognitive skills to their pup'ﬂs. | Withoﬁf ‘a't'So'u‘r.ld foundaﬁon in the nature
“of critical, creative, and reflective Lrunkmg. which comes from a cogmtlve orientation, teachers are
unable to consciously stimulate or to recognize the products of such thmkmg in their pupils’ (Barell
1985), and as well, fail to apply systematic thinking to their own daily instructional tasks (Martin,
1984). |
, Although behaviorism has made important contributions to educational methodology, -
particularly for those with special needs, it tends to emphasize control of learning by the instructor,
thus devaluing pupil initiations and independence. The transfer of skills taught using a programmed
approach remainé a perennial problem (Ballard, 1987). Current cognitive theories of learning stress
: the imponance of the interactive, experiential and constructive nafupe of leaMng and call for the
cultii/étion of openness, freedom to thihk one's own thoughts and a respect for1 ‘lambiguity. The .
cognitive oﬁemau'on is therefore diametn'éally opposcd to a behavioral one. Thls presents
difficulties especially for teachers lfained in a behavioral approach and/or with a need for controlling
pupils, curriculum, timetables, etc. (Jones, Palihcsar, Oglé, & Carr, 1987; Wasserman, 1987b).
" Even with the best of instruction, spontanéous,transfer of cognitive skills is not nearly as frequent .
as one would ann’dpate (Mckeachie, 1987). Is there any wond.ér that an equally bleak picture is
~_painted when siudems cognitive performance is analyzé_,td? .
’i’hére is, uhfor;hnately. errwhelming evideilce which in‘dicatesv that students do not think
as effectively as they might (Marzano él al 1988' Nickerson in press)'. Norris (19895), us'mg data
from both tradmonal critical Lhmkmg multiple-choice measures and a think-aloud proccdure
o pr;sems a review of symemauc n.sc:;rch in l,he area of::nuca%nkmg He concludes that A |

S 2 f v :
~ student lcvd ofcnucal lhmkmg 1$ not cxm:muly hngh at any lcvel "of schoolmg mcludmg university

-
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students enrolled in MBA and medical programs. A second example, comes from the American
National Commission on Excellence in éducation (Goldberg & Harvey, 1983). It reports that many
17-year-olds do not possess the higher‘order intellectual skills expected Qf them; nearly‘40 percent \
cannot draw inferences from written materials, only one-fifth can write a persuasive essay, and only
one-third can solve a mathematics prdblern requiring several steps. ‘

Students’ learning that lakes place simply due to their being a part df the classrpom
organization and school system, is referred to as the hidden or implicit curriculum. Unfortunately,
implicit 1eanﬁng_oﬁen mitigates against the efforts by individual teachers to challenge pupils to think
in complex ways. To illustrate, students leamn that teachexs have the right answers which they are
required to ﬁé‘ure out; that their answers should be short and as close to the teacher's perception of
Lhe%ght answer as posmble that teachers decide what to do, and when, how and what to think of it
aﬁer\}/gds and; that leaming takes place by listening to the teacher and reading textbooks, not
Lhrough mteractlons with their peers (Barell. 1985). Children become "lesson-leamers"” - able to W}

leam lessons factually, but unable to process facts mtelhgently to apply them to new situations

. e
.(Wasserman,’ 1984) R oW

To present a more posmve p1¢ture?§here is much empmcal data supporting cognitive
mtervenuons with dlffenng populanons (see Deschler, Wamer Schumaker & Alley, 1983;
Hallahan et al, 1983 [LD]; Scott, 1988 [folted] Dansereau, 1985; Weinstein, 1982 [College
atudents] Brown & Camplone 1977 ; Mulcahy. R 1980 [MR]) and wnhm a wide assortment of
subject areas (see Jones, Pahncsar Ogle & Carr, 1987; NleCI’SOﬂ in press; Schoenfeld 1985

Wittrock, 1986). Cognitive instruction is deﬁned as "any effort on the part of the teacher or the

instructional materials to help students process information in meaningful ways and become

‘independent leamers': (Jones, 1986, p.7).

Resean:h at the University of Alberta over the past few years has also supponed the need

for, and the utility of a strategy approach in educational intervention (for examplc Andrews 1984;

Lupan & Mulcahy, 1983). "Cognitive instruction has the potental to alter :ubstanual?' the

capablhly of the leamer, especially the low- achxcvmg leamer, m much the same way that mxcnochlps

-
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radically altered the capab'"th'ty of the computer ....... Exphcrt leaming strategy trarmng facrhtates
leamning for low-achieving students and there are stmng data to suggest that cognitive mstmcnon

decreases the differences between younger and older students" (Jones. 1986,p.8,9). . N
Toe £
Havmg establrshed a case for change in our present instructional practlces we tum to the
e &
issue of how best to facrhtate this change on a system wide scale. When an instructional approach

is adopted by a school or jurisdiction, it does not necessarily mean that it will be implemented as -

planned. For change to be permanent it must move through the staggs of adoption to

implementation to instirutionalization;g_Change in this context, then, refers to instructional practices
‘which become permanent features of the system (Joyce & Showgrs, 1980; Waugh & Purich, 1987).
Inservi‘ce workshops are generally inadequate in providing the training necessary as well as

the support needéd'for truly advancing educational change (O'Haire & Thomas, 1988; Wasserman,

1984). Meaningful change takes place as a process not as a single event. This process of

educatronal change is complex influenced by many factors, and takes place-over a long period of

nme probably at 1east two years (Barell 1985; Wasserman 1987b; Waugh & Punch, 1987)

helpful framework for examining this process, dlvrdes it into three sequentral time componems 9

(;(t
before durmg, and after inservice trammg

" Before Inservice
Teachers' fears, uncertamtles attitudes, cost appralsals percepuons of the pracudalmes

and views of - support mechamsms greatly effect their xecept:v:ty to change. The school

env1ronment,as well as the larger community environments encroaching upon the school, al$o are

factors influencing change (Wasserman, 1987a; Waugh & Punch. 1987). Using what we know p‘

- about this change process can help in the design of effective inservice training programs.

Change can he conceptualized by the formula: ch=a+.bec>x (Gleichy in Garmston,
1985) Change in this view, equals the product ofa a shared dlssausfafuakr;nes b, a shared
vision of an rdeal state, times c, knowlcdge about practrcal steps to move towards the vision, as

long as the product i IS greater than the cost of change x.
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The change formula described above, when applied to education at the local or district level,
provides a tool for change agents to use when conceptualizing and analyzing change; when engaged
- in information gathering; ahd when designinggustém tailored inservice mininé. For example,
depending'on the analys‘i‘_sjof the local situation, them will be an identified need to either createa -
potent‘shared dissatisfaction or to facilitate a powerful corﬁmon vision of the ideal. This would
then be followed by a process 10 er&‘t;re that teachers acquire the needed ba_c,kground knowledge and
practical techniques to move toward the ideal. If the cost of the change, both in time, training
requirements, and materials is very expensive (i.e. Feuerstein's {n,strumental Enrichment,
Feuerstein, 1980), then shared dissatisfaction will need to be very widespread and a strong common |
vision established, in order to provide an optimum envifonment for implementation (Aquila &
Galovic, 1988; Garmston, 1985)., i . \
Before formal inservice tr%ning in a specific cognitive education program or approach is
undenakengactivities should concentrate on me‘establishmeht of the best personal and corporate
" environment possible%or change. The activities should be spcérheaded by a change agent who is:
1) objective, | A
- 2) aware of local conditiohé,
3)'a representative a higher level of authority than the teachers, and
4) enthusiastic (Waugh & Punch, 1987).
Practical before tmiﬁing sﬁggestions include: i
1) Building a shared diss‘atisfactibn bj/ simply describing .the existingi circumStancés.;The
information briefly revigicd iq the introduction provides some general animunitio‘h for this task.
However the use of local ésséssment results, if available, in the areas of achievement, prleem'-
solving, and process measures éould also be used. This descriptior} c_ould be suppieme_nted by
teachers' élaboralions of their own classroom examples of students lack of effective thinking

ki

(Garmston, 1985). . ' e
) Video tapes in the area of cognitive education (i.e. Tactics P}evigw Taiyev, ASCD;

Learning Thinking Srfa:egies Instruction-Instrumental Enrichment, _Ins_tmctidnal Technology Centre,



