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Purpose of the Study

The purpose of th1s study was to Tearn ahout teachersi tthhiﬁg
processes they attempted to 1mp]ement in their classrooms two
recent]y acqu1red models of teach1ng, and to 1nve<r1gate the
re]atxonsh1p of those th1nk1ng processes to the1r success in
transferr1ng the new models of teach1ng to their active teach1ng
reperto1re*

StudyIng teachers via the1r th1nk1ng assumes that teachers are
rational profess1onals gu1ded hy their thoughts and deC1s1ons in the
eomp]ex environment of the c]assroom.r In order to manage the vast
array of st1mu11 w1th wh1ch they are cont1nuously confronted teachers
develop a “problem frame" that aFfects the stimuli to which they are
recept1ve and their 1nterpretat1on of the stimuli. Through th%s

prob]em frame“ teachers deve]op routtnes by wh1ch they process
1nformat1on and which serve to gu1de thexr behavior. Through a
st1mu1ated reca]] procedure th1s study attempted to ga1n 1ns1gﬁt into
what stimuli teaehers are sens1t1ve to, their 1nterpretat1ons of the

st1mu11 and the resultxng rout1nes that they developed.

Background

Th15 study is at the 1ntersect10n of two 1mportant lines of
1nqu1ry, transfer of tra1n1ng and teacher s th1nk1ng The v1s151e
acts of teaching have been the suﬁjeét of countless studies over the
past few decades with over a hundred different instruments present]y
available for categorizing teacher and student behavior: The thought

processes of teachers, however, have been studied less fraauently.



Prior to the South Bay Stud;y (Joyce, 1978-79) only a handful of studies
had been done on teaeher th1nk1ng Resu]ts of the South Bay Study and

on creat1ng tasks and the act of teaeh1ng centers on the 1mp1ementat1on
of these tasks' (2) teachIng tasks are made up of conténti mater1a1s,

and act1vit es; (3) once a p]an has been created 1t eperates as a
scr1pt and is not altered unless serious ditticu]t1es arise in 1mple-
menting the scr1pt‘ (4) p]ann1ng decisions made ear]y in the year are

a strong influence on the p]ann1ng done the rest: ef the year, (5) teacher
th1nk1ng is more deta11ed than is apparent from the teacher s written
p]ans, (6) teacher thtnk1ng is central to 11nking of know]edge ef teach-

1ng strategIes curr1cu1um and management, and (7) teacher th1nk1ng is
extendtng one's reperto1re;

If one assumes that teachers are rational professionals making
audgments and dECISIOHS, then the teachers® behavior must be gu1ded by
their thoughts, Judgments and decisions.  Research that fecuses exc]us1ve]y
on behavior addresses only the ov: rt pertton of an equatxon that a]so

1nc1udes ccvert prbcéss; Until we exam1ne the th1nk1ng beh1nd the behav1or,

assume that teacher behav1or is stab]e over time and any deviations are

treated as errors of measurement Teachers may in fact behave d1fferent1y

among severa] var1ab1es teachers goa]s, the nature ef the c]assroom
environment, teachers' 1nformat1on processing and the teachers' ability .
or skill to produce varions teach1ng behav1ors.

Research on teachers th1nk1ngs then, is 1mpertant because the

behavioral model is 1ncemp1ete in account1ng for d1fferences in teachers'
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goals, judgments and decisions. Furthermore, 1inking teachers' intentions
to the1r behavior can prOV1de a basis for both educat1ng teachers and
1mp1ement1ng innovations (Shave]son & Stern, 1981) Research by Berman
and McLaugh11n (1976) and Fullan and Pomfret (1977) also suggests that
1mp1ement1ng new teach1ng strategxes and curricula requ1res teachers to
th1nk about these issues in new ways: Fu]]an (iééé) further argues tuat
a thorough understand1ng is necessary for both the proper use of new

one's active repertoire.

The Research Prob]em

Many teacher educatxon act1vxt1es have been based on the assumpt1on
that tra1n1ng w111 resu]t in changes in the teachers" c1¢ssroom behav1or.

In a review of the research on the transfer of teacher tra1n1ng to c]assroom

program 1nc1ud1ng theory, demonstrat1on, pract]ce and feedback would enab]e
teachers to acqu1re the new skill and to exh*bxt hor1zonta1 transfer. Showers
€1982) found and Baker (iééé) confiriied that by adding the additional element
of coach1ng, teachers used the new teach1ng strateg1es “fore frequent]y,

EShowers, 1982) However; even w1th coach1ng; some teachers have failed
Prev1ous stud1es of teacher th1nk1ng have focused on the re]at1onsh1p
of teachers' th1nkxng to the1r “"natural® (reC1tat10n) teach1ng behaVIor
Because the rec1tat10n method is so ub1qu1tous (Good]ad i§é45, w1tﬁ its
fam1]1ar rout1nes and assocIated behav1ors, prev1ous stud1es of teacher
th1nk1ng may have encountered a natural "CE111ng" on teacher th1nk1ng in

re]atxon to both p]ann1ng and 1nteract1ve teach1ng, e.g., teachers may not
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have to think very extensively or divergently in order to implement the
recitation. The present study investigated teachers' thinking in relation
to the implementation of complex and recently-learned models of teaching
that were unique in the context of the teachers' existing repertoires

and required extensive "new learning."

Befinition of Terms

1. Target Skills of the Joyce and Showers' training coaching model.

i. Jerome Bruner's Concept Attainment rtrategv (quce & Weil, 1986,

-——

focuses on hav1ng students categor1ze peop]e, p]aces, or events

1nto c]asses accord1ng to certain cues prov1ded by p051t1ve or

negat1ve exemp]ars, the teaeher tests the students’ atta1nment

of the concepts by ﬁ?éViaiﬁg additional unlabeled data and assists

them in reca]]xng and ana]yzxng the th1nk1ng strategxes they emp]oy.
tf. W1111am Gordon's §ynect1cs strategy (doyce & We11 1980) has the

teacher lead the students through a series of direct analogies,
persona] ana1091 s and compressed conf11cts act1v1t1es that are
des1gned to induce metaphor1c th1nk1ng and increase the 11ke11hooa
of 1nducxh§ creative thxnkxng

2. The nature of the thinking of teachers.

i. Cognition is an utterance representing an ideational Ehought that
is identified by a pause, by intonation, by a clear change of
thought or by punctuat1en;

ii. _M is an incomplete utterance or cognition.

iii. RétrbactiVé cognitieh is a ebgﬁitiéﬁ geﬁerétea wh{ie viewing

the vxaeotape of the lesson and describes or exp1a1ns events on
the v1deotape to the 1nterv1ewer.

iv. Interaet1ve t'a_qmtwn is a eegn1t10n generated wh11e the lessen

.::page 4
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phrases such as; I ‘emember thinking : : : or at that point I
was th1nk1ng . e e etc.

v. Goal Obj ctive Cogn1t1on is a cogn1t10n referr1ng to one's

theoret1ca1 understand1ng of tha model of teach1ng, its rat1ona]e
or related 1nﬁonnat1on provxded dur1ng the tra1n1ng.

vi. Procedura] Cognltlon is a cogn1t1on referr1ng to the spec1f1c

procedures, tasks and behaviors of teachers or students out11ned

by the model of teaching;
Methodology
The present research was a descr1pt1ve, mu1t1var1ate s tudy exam1n1nq

the 1nterre1at1onshup among teacher 1nteract1ve think1ng and teach1ng

behavxor. The samp]e was drawn from part1c1pants of an 1ntens1ve. four-week

ment act1v1t1es C]assroom performance data were co]]ected through obser-
vat1ons, and data on teacher th1nk ng were gathered in a st1mu1ated-reca]1
process.

The purpose of the study was to obtain the cogn1txons of ten teachers

as they pract1ced two mode]s of teach1ng and to examine the long-term
re]at1onsh1p(s) of the var1ab1es. The subaects were first observed during
the tra1n1ng program and later in their own c]assroom on t«o subsequent

occasions. The de519n is 111ustrated in the moda1 below.

July September October November December January February

tgérnlng L I - o -z - S e
Exper1ences XXXX PPPP PPPP PPPP PPPP PPPP PPPP
Observation 0 0 e 00

i - Tra1n1ng Per1od (Group Invest1gat1on, Concept

- Attainment, Inquiry Training, Synectics)

P - Potential Practice o

0 - Observation and Interview

- ...page 5
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Deve1epment," held at the Unxvers1+y of Oregon in July 1984 Reg1strants
for the summer 1nst1tute were streng]y enceuraged to come as teams A

at 1east one trainer (staff deve]opment spec1a11st) and at least one central
off1ce person

The samp]e was 1dent1f1ea dur1ng the first week of the 1nst1tute W1th
1nd1v1dua1s se]ected in part because of their ro]e in the1r district's team
and 1n part because of their prex1m1ty to the researchers

As for a]] part1c1pants in the 1nst1tute, each member of the samp]e
attendea the institute W1Th the f1nanc1a1 suppert ef the1r school district.
While not rece1v1ng a sa]ary, the part1c1pants in the 1nst1tute d1d have
the1r regIStrat1on fees pa1d and the1r summer schoo] tu1t1en pa1d By their
local school d1str"cts - A11 the partIprants in the 1nst1tute, upon
return1ng to the1r d1str1ct, were expected to Dractlce the models of teach1ng
“and to serve as resource peop]e for staff development programs and to form
peer cbeChing teams.

The two admIntstrators in the samp]e, as we]] as a]] the ether
adm1n1strators part1C1pating in the 1nst1tute, were requ1re& to make
arrangements to regaiariy “borrow" classrooms in order to pract1ce using
the new mode]s of teach1ng and to hone their sk111s in u51ng the new
models.

For purposes of this study the sample will be referred to as teachers.

...bage 6



Training During the Institute

The traxnxng parad1gm for the 1nst1tute was: theory, deﬁoﬁstratioh,
pract1ce, feedback; and ancﬁiﬁﬁ (Joyce & Showers, 1983) The mornIng
sessions of the four-week institute focused on issues related to staff
development schoo1 1mprevement and change wh11e the afternoon sessions

were tra1n1ng sessions related to learning four models of teach1ng 6hé

to the theory of the model of teach1ng and demonstrat1ens. Nednesday and
Thursday were reserved for pract1c1ng the model in small group sessions and
for rece1V1ng feedback on the lesson from the other members of the sma]l
group

Part1c1pants were g1ven paperback books and other materla]s from wh1ch
they were to se]ect concepts to teach us1ng the new models of teach1ng
Wh1]e study1ng concept atta1nment books were prOV1ded which related to the
theme; "The U. S: Space Program;" with detective novels being the theme
for syhectics lessons.

This study focuses on only two of the models of teaching, concept
attainment and synectics.

Measures

The measurement of the dependent variables was based on nbservations
and interviews. The observat1ons of the teachers us1ng concept attainment
and synectIcs were conducted us1ng a c11n1ca1 rat1ng form; while the
stimulated recall ihtérViews utilized a semi-structured format.

This study examines three variables: the teachers's skill in Es%ag
each mode] of teach1ng, the amount of pract1ce W1th the mode] of teach1ng,
and the teacher's th1nk1ng (cogn1tions)

Teachers th1nk1ng was recorded via a st1mu1ated reca]l proceaure




dur1ng the tra1n1ng sessions and again tw1ce in the1r c]assrooms The
amount of practice is a se]f—repert measure recorded in “teach1ng logs“
and was verba]]y conf1rmed/obta1ned at the t1me of the stimulated reca]l
The skill measure deve]oped was based on the essent1a1 aspects of each

mode] of teaching as descr1bed in Models of IeachlngA(Joyce & Wél], 1980)

and in the materials used dur1ng the tra1n1ng to prov1de tecbn1ca1 feedback

to the teachers on their performance of the mede] of teach1ng

Clinical Rating Forms

The c11n1ca1 rat1ng forms were des1gned to prev1de a measure of the
degree of f1de11ty w1th wh1ch the teachers perform each model of teach1ng
The c11n1ca1 rat1ng forms measure the extent to which the teacher adheres
to each ;f»ase of the model of teaching.

The rat1ngs y1e1d a percentage score that indicates the percentage
ef agreement with the ideal performance of the mode] of teachlng and deta11ed
1nformat1on about how the teacher performs the maJor tasks of the mode] of

teach1ng;

Data was co]]ected via a st1mu1ated recall interview whereby the
teachers v1ewed a v1deotape of the1r lesson and were asked to reca]] their
thoughts while tcach1ng the lesson: ThéSé thdughts were audio tabed5
transcrxbed and then coded

The stimulated recall interview was conducted as soon as pas§%SIe after
the lesson. Because this precedure was conducted while schoo] was in
session, the stimu]ated recall 1nterv1ew was conducted later in the day
(p]annIng per1od, lunch, or after scheo]) A]] stimulated recall interViews

of the lesson wére cemp]eted w1th1n 24 hours of its occurence.
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Each teacher viewed the entire videotape of each lesson. In a
few 1nstances due to techn1ca1 diff1cu1t1es w1th the videetap1ng
equ1pment, some lessons were not properly recorded. In this event
the teachers created a new lesson the v1deotap1ng was rescheduled and
the stimu]ated reca]] 1nterV1ew was repeated

wh11e v1eW1ng the v1deotape of the lesson the teacher was
1nstructed to stop the tape at any point where he recalled h1s
thoughts or reca]led cenSC1ously mak1ng a deC1s1on and was asked to
verbalize those thoughtS* On occasion the researcher would stop the
tape and wuu]d ask the teacher to recall his thoughts at that pe1nt
At the eane]usidn df the léssan the teacher was asked to express any
Final thoughts or observations regarding the lesson.

The unit of ana]ysxs for th15 study was a eogn1t1on (tark1n &
Rainard, i§éi) The: cogn1t10ns were 1n1t1a11y coded as interactive
(cogn1t1ons generated while the lesson was on- going) and retroact1ve
(cognitions that descr1be or explaxn events on the v1deotape te the
interviewer, i.e., cogn1t10ns generatea while v1eW1ng the V1deotape of
the 1é§§aﬁj The cogn1tions were divided 1nto categor1es re]ated to
the goa]/obJeet1ve of that part1cu1ar strategyi]esson and into categor1es
re]ated to the spec1f1c inst~uctional procedures of that partlcular

model.

RESULTS
The data ana]yses presented W111 be organIZed accord1ng to the four

research questions that gu1ded th1s study

QUESTION 1

As a- resu]t ofﬁthe training program did the teachers
regu]arly use each new model of teachxng and did they
maintain or improve their skill in using each new model
of teaching?

..page 9
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Table 1 and Table 2 illustrate the extent to which the teachers used
each of the mode]s of teach1ng over the ensu1ng e1ght months fO]]OW]hg
the 1n1t1a1 tra1n1na and the extent to wh1ch the teachers 1mproved
the1r skill level w1th each mode] of teach1ng The extent to which
the teachers used each model of teach1ng was a se]f—report meastre.
Fo]low1ng the in1t1a] tra1n1ng the teachers wera asked to comp]ete

and to return to the researchers a "teach1ng log" which among other
th1ngs included data on the extent to wh1ch the teachers used each
mode] of teach1ng Since several of the teachers d1d not faithfully
and regu]arly return the “teach1ng log"\this data was confirmed

and/or obtained from each teacher at each data collection noint.

Tab]e 1 shows that three of the teachers used the concept atta1nment
strategy extens1ve1y (more than 70 t1mes) while two others used the
strategy frequently (15 - 27 t1mes) and Five other teachers used concept
attainment seldom or not at all (less than 7 t1mes) except as requested
for data collection related to th1s study Tab]e 2 indicates that the

teachers used the synect\cs strategy much less frequently than concept

* attainment but did exh1b1t a S1mi]ar pattern of usage across the entire

samp]e with the amount of pract1ce rang1ng between 25 pract1ces and none.

To determ1ne the skill level of the sample W1th each mode] of teach1ng
the researchers viewed the V1deotape ef the lesson with each model of
teach1ng at each data co]1ect1on poxnt to determ1ne the extent to wh1ch
each teacher had successfu]]y and fa1thfu11y comp]eted the lesson. Each
teacher was rated on the extent to which he/she had comp]eted each of
the tasks and pﬁases of each mode] of teach1ngs out11ned dur1ng the

tra1n1ng program and as prOV1ded in written form (Joyce and We11, 1980)

dur1ng the tra1n1ng The teachers were g1ven a percent fidelity score

12
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based on the degree to which they faithfully completed the tasks and
Ehéées of each strategy as compared to the prescribed tasks and phases

of each strategy.

Table 1 reports that the sample showed a éiiéﬁf decline in performance
from the training period to each subsequent data collection point For

the concept attainment strategy. The four teachers who regularly used
this strategy maintained their skill level or showed a s1ight increase
in skill Tevel while the teachers who seldom used the strategy showed

varying degrees of decifne in their skill.

On the contrary, Table 2 shows that with the synectics strategy the
teachers showed a slight overall increase in their ability to successfully
complete the strategy. Similar to the concept attainment data Tabie 2

with synectics.

These two strategies are new to these teachers and are quite complex:
Clearly, the teachers have not reached a high level of skill with these
strategies but there are clear qualitative differences in the skill Tevels
of the teachers in this sample.

QUESTION 2

Are there differences in iﬁé,éégﬁféivé éfééﬁétiyiiy by

the teachers when using the two models of teaching?
Table 3 and Table 4 show the number of cognitions from each stimulated
recall interview for each concept attainment lesson and for each synectics
lesson at each data collection point. In addition, Table 3 and Tabie 4

report the length of each lesson. Since the lengths of the lessons vary

...page 11
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cons1derab1y, part1cu1ar1y between strategies, Table 3 and Tab]e 4

a]so report the number of cogn1t1ons per ten m1nutes of lesson. This

is a better measure across lessons and across strateg1es of the density

of cogn1t1ve product1v1ty

Table 3 and Table 4 show surprising stability of the mean number of
cogn1t1ohs for both the concept atta1nment and for the synect1cs mode]s

txally larger than for the concept attainment lassons: Approx1mate1y

52 cogn1t1ons per lesson were generated for the concept attainment
strategy wh11e over 79 cogn1t1ons per lesson were generated for the
synect1cs lessons. The synect1cs strategy entails more spec1f1c tasks
in order for the teacher to comp]ete the strategy and thus genera]ly
resu]ts in longer lessons When adjusted for the length of the lessons
the mean values are much more comparab]e between the strateg1es and show
a s1m11ar pattern of dec11ne in the number of cogn1tIons over the period
of the study with the mean va]ues ran91ng betwezn 25 and 38 cognItxons

per ten m1nutes of lesson, but show no clear pattern for 1nd1v1dua]

QUESTION

Are there dlfferences in_how the teachers were th1nk1ng

when using the concept attainment strategy as compared

to the synectics strategy?

Table 5 and Table 6 show that the manner in which the teachers report
their t ’h1nk1ng is remarkab]y stab]e, ConSIStEHt and comparab]e across
1nstructiona1 strategies. ApproxImately 36% of the cogn1txons appear
to be generated while teach1ng the lesson (1nteract1ve cogn1txons) while
the rema1n1ng 70% of the cogn1t1ons were generated wh11e v1ew1ng the
v1deotape of the leeson (ret“oact1ve cogn1txons)
- ...page 12
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QUESTION 4

Are there differences in what the teachers were thinking

when using the concept attainment strategy as compared

to the synectics strategy?
Table 7 and Table 8 report the percentage of cognitions that focus on
the goals/objectives of the lesson/strategy and the percentage of
cognitions that focus on specific instructional procedures of each
strategy. During the training period the percentage of cognitions for
the synectics strategy focusing on the goals/objectives of the lesson/
strategy were twice that for the concept attainment strategy but the

percentage of cognitions were quite similar for the next two data

collection periods. Between 12% and 30% of the cognitions fall in this
category. The percentage of cognitions that focus on instructional
procedures on the other hand show a similar pattern across strategies

with between 302 and-50% of the cognitions falling in this category.

The percentage of cognitions found in this study related to goals/objectives
and %ﬁéi?ﬁéfiéﬁéi procedures is substantially larger than has been found

in previous research in this area.

DISCUSSION

These data show surprising consistenicy across instrictional strategies
in terms of the quantity of cognitions produced per ten minutes of
lesson as well as consistency in how the teachers report their
cognitions. There is also consistency across instructional strategies

in terms of the quantity of cognitions that are related to instructional

procedures and with the exception of the data collected during the
training period there are also similar results across instructional
strategies in terms of the quantity of cognitions related to the goéiS/
objectives of the lssson/strategy.

. ...page 13
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The concept attainment strategy is a teacher centered strategy while

synectics is a student centered strategy Given the ubiquitous nature

0 better understand the goaTs/obJectives of the teacher centered
strategy than they are the more unfamiliar student centered strategy

This may account for the initia] dif?erences in the quanfity of cognitions
between the two strategies in this category. As the teachers become
acquainted with the student centered model of teaching they may think

about goa]s/obaectives in a more customary manner.

Teachers attending the training sessions were expected to return to
their schools and schoo] districts to become "trainers " They were
expected to conduct workshops and classes for other teachers in how to
use these strategies and to form peer- coaching teams. Between the
second and third data co]]ection points many of the teachers began
conducting workshops and cTasses w*th some tecchers meeting with other
teachers in peer-coaching teams This may in part expTain the Targe
- from the second to the third data coTTection p01nt The percentage of
cognitions reTated to instructional procedures shows a sTight decTine
for both instructional strategies It may be that as the teachers
were ttempting to Tearn and to 1mp1ement both of these new strategies
that they were 1nitia11y more focused on the instructionaT procedures
and as they became more familiar and comfortab]e w1th the new strategies
they then turn more of their attention to the goaTs/obJectives of

these strategies;

In the most recent review of the literature on teacher thinking, Clark

and Peterson (1986) have found two conSistent resuTts that bear on thTS

16
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stucy. First, they find that "teachers mentioned objectives only 14%

or less of the time across the four studxes that used obaect1ves as a
category" (page 209) In thws review they nave not 1nc]uded any d1scuss1on
related to the 1nstruet1ona1 strategy tsad By the teachers in the stud1es
they reviewsd. Given the well documented ub1qu1tous nature of the recitation
1nstructxona1 strategy these f1nd1ngs are lxkely to apply only to this

1nstructxona1 strategy

The present study has found a substantxally larger percentage of cogn1t1ons
re]ated to goa]slobaect1ves for both concept attainment and for synect1cs
than d1d the studies cited in Clark and Peterson‘s (1986) review where

the 1nstruct1ona1 strategy used by the teacher was not fdentffiEd as a
varlable. The present study found between 12% and 27% of teachers'
cogn1t1ons related to goa]s/obaectlves when usxng the concept attaxnment
strategy, wh11e between 15% and 30% of the teachers' cogn tions related

to goa]s/obJect1ve when us1ng the synectxcs strategy A second f1nd1ng

by Clark and Peterson (1986) was that 20% to 30% of the teachers 1nteract1ve
thoughts dealt w1th 1nstruct1ona1 strateg1es) Once aga1n; the present
study has found a substantxa]]y larger percentage of cognxtxons to be
focused on 1nstruct1ona1 procedures than did the stud1es cited in Clark
and Péterson's (1986) review. The present study found 27% to 46% of the

teacher s cogn1t10ns th]e us1ng concept atta1nment re]ated to 1nstruct1ona1

The d1fferences in the resu]ts Between the studies cited in Clark and
Peterson's (1986) review and the data from the present study may be the
result of two factors. First, the larger percentages of cogn1t1ons

found for each mode] of teach1ng related to goa]s/obaect1ves and the
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instructional procedures may be a result of the training program. The
teachers in this samp]e were attempt1ng to learn and to 1mp1ement new
teachxng strateg1es into the1r reperto1re. As a resu]t they may be
abnorma]]y preoccup1ed w1th these two aspects of their teach1ng and the
phenomena found in this study may d1ss1pate over t1me as the teachers

1nterna]12e each strategy A second possxbx]xty is that d1fferent
1nstructiona1 strateg1es very in the comp]ex1ty and thus p]ace different
mental burdens on the teacher to not on]y determ1ne appropr1ate 1nstruct1ona1
goa]slobaect1ves congruent w1th the strategy. but a]so p1ace different
burdens on the teacher to operat1ona11ze the 1nstruct1ona1 procedures of
each instructional strategy.

Mich of the research on teacher's thought processes has h&#iundertaken

on]y recent]y W1th most of the research be1ng conducted in the last ten
years. This study has h1gh11ghted the need for add1t1ona1 research on

the extent to wh1ch teacher th1nk1ng modu]ates W1th the instruct1ona1

;;;Baéé 16




Table 1

Comparison of- the teachers' skill level and quantity of practice with the CONCEPT
ATTAINMENT strategy between each data collection period

SUBJECT SKILL LEVEL AMOUNT OF PRACTICE
TféiﬁiﬁE October  February Prior to October ?éﬁfﬁ;fy
Training

3 33 40 46
4 40 38 42
105 38 46 48
106 48 42 48
107 35 37 19
108 42 31 57
109 33 29 25
110 54 42 33
111 42 31 23
112 48 27 13

N WiIw,

QO OO0ODODOOOD:
DHENNO OO,
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Qb IO

Mean , 41.3 36.3 35.4
Std: beviation 7.0 6.4 14.8
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Table 2

Comparison of the teachers' skill level and quantity of practice with the

SYNECTICS strategy between each data collection period

SUBJECT SKILL LEVEL AMOUNT OF PRACTICE

fraining October February Prior to October February
Training

103 68 47 52
104 38 44 47
105 43 44 52
106 51 56 76
107 16 31 46
108 41 40 44
109 48 54 65
110 65 66 49
111 31 29 50
112 56 32 25

10 10
10 15

13

OO0 O0OO0DAOO0OO:

QN W ONVO!

Mean . 45.7 44.3 50.6
Std. Deviation 15. . .
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the lesson and the cog
of lesson) for the CO

Table 3

hers total pr
nitive density (the number. of
NCEPT ATTAINMENT strategy for

roduction of cogni

tions per lesson, length of
cognitions per ten minutes
each data colilection peried

SUBJECT TOTAL COGNI

Training Oct

20
80
-M
44
87
45
38
44
31
72

103
104
105
106
107
108
109
110

111

112

N IN W
NI IND

38
29
115
103
79
71

TIONS LESSON LENGTH

Feb Training Oct Feb

20
-9
10
20
-7
19
1t
20
36

3

11
9
7
20
20
25
17
30
23
34

COGNITIVE DENSITY

o

Training Oct

29
24
37
19

15
46

38 22 50

34

21 34 50

21

Mean
Std. Dev.

19;6

21




Tabie 4

f the teachers' total production of cognitions per lesson, length of
the lesson and the cognitive density (the number of cognitions per ten minutes

Comparison of the teachers' total

of lesson) for the SYNECTICS stratégy for each data collection period

SUBJECT TOTAL COGNITIONS LESSON LENGTH COGNITIVE DENSITY

Training Oct Feb Tféiﬁiﬁé Oct Feb Training Oct Feb

27 23 29 13 23
28 27 14 i3 30

103 77 34
104 38 34 7 4 1
105 30 51 / 22 20 20 23 39
106 74 38 111 27 60 55 27 6 20
107 69 112 51 -9 36 38 76 31 13

(SENYN
U N

108 45 87 77 15 48 33 30 18 23
109 33 132 69 16 25 22 21 53 31
110 107 67 44 43 40 40 25 16 11
111 . 77 -75 -58 14 26 18 55 29 32
112 166 133 101 23 30 35 72 44 29

Mean 71.6 76.4 72.2 21:6 34.2 31.1 36:9 24
Std. Dev. 41.2 38.8 21.9 9.9 12.0 11.4 22.4 1

o
.
i
N

0 W
.
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Table

___Comparison of the teachers' percentage of interatactive and retroactive
cognitions per lesson with the CONCEPT ATTAINMENT strategy between each data
collection period

SUBJECT INTERACTIVE COGNITIONS RETROACTIVE COGNITIONS

Training October February Training October February

.03 85 53 62 15 49 38
104 34 14 36 66 86 64
;QS M "8 -0 M 92 100
106 18 41 38 82 59 62
107 37 28 39 63 72 61
108 22 52 33 78 48 67
109 32 -8 7 68 92 93
110 11 32 27 89 68 73
111 ‘ 13 15 23 87 85 77

112 24 37 0 76 63 100

Mean 30.7 28.8 26.5 69.3 71.4
Std. Deviation 22.3 17.0 19.7 22.3 16.8

L) L]
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Table 6

_ Comparlson of the teachers Eereentage of 1nteratact1ve and retroactlve

éognltlons per lesson with the SYNECTICS. strategy between each data collection

period

SUBJECT INTERACTIVE COGNITIONS RETROACTIVE COGNITIONS

Training October February Training October February
103 64 58 71 36 42 29
104 16 21 43 84 79 57
105 33 12 31 67 88 69
106 49 55 30 51 45 70
107 48 22 18 52 78 82
108 29 26 16 71 74 84
109 30 11 2 70 89 98
110 10 19 27 90 81 73
111 9 11 38 91 89 62
112 19 8 12 81 92 88
Mean 30.7 24.3 28.8 69.3 75.7 71:2
Std. Deviation 18.3 17.9 19.3 18.3 17.9 19.3




Table 7

__Comparison of the teachers percentage of cognitions per lesson focusing on
g@éié[@bjective,of,themlessgﬁlstratégy,éhd,C@Qnitiéﬁsrfgcgsing,on instructional
procedures with the CONCEPT ATTAINMENT strategy between each data collection
period

SUBJECT GOALS/OBJECTIVES INSTRUCTIONAL PROCEDURES
Tféiﬁiﬁé October Febriary Training October February

103 15 6 35 65 53 29
104 14 27 18 55 36 12
105 M 12 27 M 8 41
106 23 11 14 30 50 34
107 5 -0 24 31 48 45
108 -0 14 21 51 51 31
109 11 26 35 37 47 18
110 11 11 37 45 43 33
111 0 3 15 39 61 19
112 25 13 42 50 66 16

Mean . 11:6 12.3 26.8 44.8 46.3 27.8
Std. Deviation 8.9 8.7 10.0 11.6 15.9 11.1




Table 8

_ Comparison of the teachers percentage of cognitions per lesson focusing on |
goals/objective of the lesson/strategy and co3jnitions focusing-cn instructional
procedures with the SYNECTICS strategy between each data collection period

SUBJECT GOALS/OBJECTIVES INSTRUCTIONAL PROCEDURES

Training October February Training October  February

103 30
104 29
105 43
106 35
107 20
108 15
109 0
110 . 30
111 30
112 31

35 44 54 50
25 34 94 26
27 17 16 41
22 42 84 17
22 38 31 31
44 69 32 27
26 55 32 38
43 52 67 23
41 21 29 33
9 55 68 28

oW
N N IOV O U 0O LT S .0y €O

Wi

Mean 26.3 14.5 29:4 42.7 50.7 31.8
Std. Deviaticn 11.9 11.5 11.1 16.0 258.5 9.6
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Table 9

INTER~RATER RELIABILITY COEFFICIENTS

Concept Attainment Skill Level .93
Synectics Skiill Level .94
Cognitions . .95
Interactive Cognition .91
Retroactive Cognition .97

Goal/Objective Cognition .84

Procedural Cognition .86

oo
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