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| u.ceptlons of the 1nstructlonal process and to

- to 1dent1fy emergent phenomena.

"*ABSTRAC?,_p"

The purpose of this study was. to lnvestlgate the

4

, types of 1nformat10n proceSSed by teachers and- puplls dur11

[N

mathematlcs 1nstructlon,_to compare teacher and pupil per—
Z;amlne the -

potentlalltles of stlmulated recall technlques for researc]
& .

- on teachlng and learnlng 1n the elementary school.

B,

Elght math lessons were vldeotaped and twenty-elg

. “1n;erv1ews conducted‘u51ng ‘the v1deotape of the lesson as

.
a stlmulusafor recalllofﬁlnteractlve_thoughts.»"

,.(_
5

. The subjects 00n51sted of four teachers and twelv

|

.puplls 1n grades four, flve and 51x - Two. content ﬂnaly51s
systems (SATIT and CAPIT) were used to code the transcrlpt

. of~ the stlmulated recall 1nterv1ews.“ Thls mlcro—analy51s

the data was supplemented by a macro analy51s whlch sought

]
J
1

Although theé. frequency of thought unlts recalled

by teachers in. each of the ten categorles of SATIT varled

ythey all revealed,a streng foéhs on dellberatlng future in

L
structlonal-tactlcs These teachers exhlblted 1ntegrat1ve

dec151on maklng and proactlve teachlng behav1ors. They al

monltored thelr 1nstructxonal 1mpact and relled upon contl

-



\“/.

\ °

gency plannlng and he+rlst1c moves to achleve lesson ob—

S
N

jectlves. Thelr 1nterpretat10ns, reflectlons and ant1c1-'
patlons relatlng to pupil- behav1or constltuted one-thlrd f"q_i
:of thelr collectlve 1nteract1ve thoughts. The pr1nc1ples.
.of compensatlon, accommodation, aver51on and crrcumventlon
whlch characterlzed thelr dlfferentlal treatment of puﬁlls'

! ) o 1
. were 1dent1f1ed.1n the,macro-analysls._

Puplls dlffered W1dely ¥n the'degree lo whlch they
'engaged 1n mathemagenLC'behav1or% durlng the math lessons.
The average frequency of these. t“ought unlts constltuted
one- third of all thelr disclosed hnteractlve thoughts.A They
‘were hlghly self—m:nltorlng and 1;terpreted teacher behavxor
and classroom events to create 1dlosyncrat1c classroom real—'
”ltles._ Evrdence of pupll self conéept,-mathematlcal confl*-

s

dence, reflectlve ablllty, and 1nt ospectlve ablllty was

found in the macro—analysls.

R

A comparlsonh

nodes revealed dlffer nﬁ_s in. thelr perceptlons of lesson ob—

jectlves, mathematlcal format and tea her motlves underlylng

e

1nstructlonal moves. The examlnatlon of concurrent thought

proce551ng also revealed 1ncongruenc1es between what the tea—»

\cher 1ntended<to teach, actually taught, and what the puplls

perceived as having been taught:

-



o Of teachers or puplls, S

v

.Vb% ",Kﬁ. o vj, R fii?
| 'fNO‘relationshius betueeh tesbher educetidh;;tZa-( -
'yychlng experlence, teacherxbellefs ebout mathematlcs and
fmathematlcs 1nstructlon and 1nfdrmatlon proce551ng styles
rwere revealed in the study A comparlson of the results of
thls study w1th Marland ] (1977) flndlngs reyealed a number

‘of'dlfferences,

‘.r(.

The twb?phased‘researCh desigh did yield some
support for the hypothesis that the examlnatlon of 1nforma—A

tlon proce551ng styles and spec1f1c areas of 1nqu1ry ‘can be

pursued slmultaneously.

" .The results of the study révealed the need for,

qualltatlve analyses of the stlmulated recall data and long—

“itudinal studles in determlnlng 1nformat10n process1ng styles o

¢ . M - g

. . . . ~.

1t was concluded that the introspective technique

‘;l_of stimulated recall'proyiaesﬁe"yiéble méans of studying the =~

. . ' oy ,
teaching-learning process.
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" CHAPTER I-

'STATEMENT OF THE PROBLEM

Introduction

*'In spite of sweeplng currlculum change during
the 1960 'S in elementary school mathematics, many of the
problems associated w1th pupll achlevement and negatlve
attltudes’toward mathematlcs stlll persist. Coleman (1975)
ac1tes the deplorable attltude toward mathematics that is
dlffueed throughout our society and fixes on "the attitudes
(tomard'mathematics) of elementary school teachers as the
strateglc factop" in their _propagation- (p 94) Skemp (1276)'
claims that the w1despread failure to teach .relational'
mathematlcs 1s the major eauee of negatlve attltudes to-
-ward mathematlcs and the rejectlon of mathematlas by other—:
wisé hlghly educated people, a situation Wthh Bond1 (1976)
_states is "surely the greiEest measure of our fallure (in
mathematlcs educatlon)'and a real danger to our soc1ety
"Although an lnherent human re51stance to‘the use of symbols
and 1ncreaslngly‘»d1ff1cult levels of abstractiog is ‘re-
cognized, lt doee‘not preclude effortsuto overcome this re-
sistance. C o " o ) o ) ?

On one hand, Kllne (l973) warns that unless

mathematlcs is rev1v1f;ed.by the air of reallty" it will



LG

not4survive as’ an important element in liberal educatdon:p
(p 151); on the other hand Bruner (1973) states. that he
is “forced to the conclu51on that our surv1val may one dayt
.depend upon ach1ev1ng a requisite mathematlcal llteracy
for renderlng the seemlng shocks of change into somethlng‘
that is contlnuous ‘and cumulatlve (p 477) Currently,

'math av01dance‘, math anx1ety, and math deflclen01es are
&roblems belng_dealt with at the\college and un;ver51ty
levels through'the(development of special programs or
'clinicS; Due'to math'deficiencies, bOth men and women but
particularly the latter, are serlously affected in thelr
career ch01ces, for the crltlcal vbcatlonal fllter is math-
ematics (Sells, 1973). For these reasons greater efforts
are needed in elementary mathematics educatbon research, |
" to ensure a“ sound ba51s and potentlally strong framework

\

ifor mathematlcal understandlng and competence

While "mathematics'and'reading are commonly
accepted as the subject currlculum in elementary schools
(Good»and ouws, 1977, p. 49), there ‘i€ now emplrlcal
support fozgthe assumptlon that more teacher and. school

Huariance is assoc;ated with students performance in math—
ematics than in reading (Coleman, J;, 1975). -Consequently,
future research of teacher dlfferentlal effects upon studeht
performancqﬁiﬂ%uld 1nclude studles of teacher behav1or dur—:!"

ing math lnstructlon and its effects upon student learnlng

<
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ktResearch infthe“past has focused in turn on the teacher,'

on the pupil, on the subject matter, and in rfewer 1nstances
on the interaction of teacher, puplls, -and. subject matter.‘
In the latter case, the focus_has been mainly on quant;ta—v
,tive'analyses Qf_teacher;pupil lnteractions.where:pvert be;:
‘behaviors are‘observed and coded (Dunkin & Biddle,‘l974l.

hl

»Recent interest in. the covert. behav1or of tea—
chers and puplls, based on the premlse that thought and
actlon_are 1nextr1cably 1nterdbven, has resulted in a num-
ber‘offresearch studies whichlfocuS-on theiteacher's.
mental life and decision making (Marland 1977 Morane

& Vallance, 1975; Clark & Peterson, 1976; clark & Joyce,
,l975j Marx & Peterson, 1975) . ?%n addition tovobserVation_

and 1nterv1ews,-1ntrospective-méthods ‘using videotapes5of:

. actual lessons as - a stlmulus for recall of thought are

'belng used to galnk;n51ghts 1nto the cognltlve functlonlng
' \

~ of both teachers and pupils.

A major'question,beingﬂasked is'"How7do the ways
\teachers think, - ahout themselves, their'work, their.stu?.
dents;‘their.subject matter,and materialshkthe settlnjs
lin‘which they appear, the-alternatives they consider -
‘affect the nature and quallty of their teachlng and’student

learnlng?"~‘(Shulman & Lanler, 1977 pP- 44) A first step
: . ' (’ .
in answering the.question, is. to, flnd out what teachers
- '

' S ..r_;,b;“_;.'._x..'.;l-v.;-.;u:..;.. S —‘*"mm



think before and during instruction,.the types of‘informa-‘
tion they process during'inStruction)-and their'coneeptiohs
of the subject matter, all of whlch 1nf1uence thelr plannlng,

dgoal settlng, ch01ce of 1nstruct10nal strategles, and teach-

ing behavior.

A desirable counterpart would incldde a stud&
.of pupil cd&ert behaviorAusingleimiliarjtechhiques.
Ber}ine;f(1976)“ie,an,advdeate.of'sgch studies’s%nce with-
out them We'ruh the risk of‘pursﬁing Variablee‘hhich;students
ar.'t perceiVe er‘ednsider unimportant.’ In hia opinion, we
mﬁst COhsider-the ?roblem of "how students monitor ahdein4 
terpret a teacher (] behav1or in ways whlch may or may not'
'jc01nc1de w1th hqw. educatlonal theorlsts 1nterpret the
phenomena ( -12)- AlthOugh stlmulated recall technlques
;have been used tQ some extent with" puplls, Kagan (1973) ad-

v1ses agalnst using them w1th puplls below the - grade three

level

Need for the Study

Although research focusind on .the anaiYSis of
teacher’thought pfecesseé dates from the mid-1950's, it is.
'only’durfhg'the'last decade that a renewal Qf"ihterest.in‘
‘analyzing the mediatinélproeees'ofvthdudht.has'emetéed;,”

Many'researchers advocate: the heed to‘study)the thought pro- - .



cessesrof teacherslwhether the focus is on teaching con-
ceptualrzed as 1nformat10n proce551ng, problem solv1ng, or
‘dec151on maklng.g Nowhere is thls trend more ev1dent than
in the a“tlons taken recently by the Natlonal Instltute of
’Educatlon (NIE).;»The reportrof the_panel on "Teachlng as’
Clinical’Information_PrOCessing" was included as part ofy_'
a.request for proposals‘issued'by the‘NlEvin-197é: AccordF
ing to Gage.(l976) thisv"indicated th%t itlzthe NIE) attach-

'.ed spec1al value and 1mportance to the\ldeas of . thlS panel

Lo -
-

' 7‘on teachlng as cllnlcal 1nformatlon proces51ng" (p- 17)

The goal of this panel was to "develop an understandlng of
the mental llfe of teachers" (NIE P. 1)> It also offered
‘a conceptual model for cllnlcal 1nformatlon proce551ng 1n‘
teachlng whlch put the teacher s cognltlve processes at the
‘ center of attentlon. Included among the cognltlve'process—
‘ers Wereaexpectationsv perceptions} causal attrlbutlons,
i_labellng, dlagnostlc judgment hypothe51s generatlon and

’ hypothe51s testlng ThlS panel advocated research on co-—""
vert teacher behav1or to complement the research on overt
teacher behav1or The panel regarded teachlng ‘as cllnlcal
’acts of dlagnos1s, prescrlptlon, and decxsion maklng pre—w
cede andldetermlne a teacher s actlons, behav1or, and 1nter—
“actlons with students. Among the methods proposed for re-
'_search on teachlng concelved as cllnlcal 1nformatlon process-
ing were systematlc 1ntrospectlon or’thlnklng aloud the
«'analysls_of decrslons, and the analysis and codrng.of comf.
plex'descrlptiﬁefprotOcols; The:report ofgthls.panel mill5‘

<



be rev1ewed in a subsequent Sectlon (ReViewtofﬁRelated"
Research and therature)

—~

. Accordlng to Smlth and Geoffrey (1968 p. 96),
teachlng is an "1ntellectual cognltlve process. What goes

~on 1n the head of a teacher 1s a crltlcal antecedent of what .

he does" Recognltlon of teacher cognltlons as - 1mportant

El

medlatlng llnks between currlcular 1ntent and classroom prac—

tice 1mp11c1tly demands research Wthh focuses on. thought jf;"

' processes of teachers before -and@ durlng 1nstructlon In add—

fltlon, an 1nformatlon proce551ng approach whlch employs 1ntro—,

\
vspectlve methods>cap1tallzes on part1c1pat1ng teacher and
_ [ \ .
puplls as both research subjects and "sources of 1ns1ght re—'

gardlng thelr own iunctlonlng and behav1or (Shulman &_Lanler,g

1977, ‘45)

Kilpatrick (IRT 1977) states that research on
1the teacher s thoughts and behav1or in teachlng mathematlcs
to elementary school puplls is .... an uncharted w1lderness"
He.advocates the use of addltlonal ‘criteria such as relevance
.to‘educatlogél theory,isallence tovteachers, and importance
,to'society, fOr_setting;the focus_of'researchpﬂ Lanier.(lRT,
1977) notes.thel dearth.ln mathematics»literature‘of descripfp

,»‘tlve analyses of teacher plannlng and 1nstruct1ng The

NACOME report (1975) emphatlcally recognlzes thlS def1c1ency

in educatlonal research Easley (IRT—197V) 1n,hls cr1t1c1sm of .,

-



_traditional designs of’instructional,systems 'hich fail to

take the conceptual systems of teachers and students 1nto

account, is supportive of educatlonal research whlch facuses

~

on teacher ‘and pupll covert Lehevior. By capturlng teacher
‘and pupil 1nteract1ve thought processes 51multaneously, con-

'gruenc1es between teacher ,intent instructional behavror”ﬂ o —

//

pupil perceptionrand conception can/be/€§§1ored.

e - }

/<f///f/f//f/i//fi;here is also,a need to repiicéte research’studies )
| concerned with teacher 1nformatlon proces51ng. By using the‘
procedures for orlentatlon, famlllarlzatlon, stlmulated re-
call interviews and the coding system developed by Marland
(1977), that part of the study employlhg the. saTe focus and
focal strength w111 yleld comparable data. By varylng the
methodologlcal technlque (dlfferent nodes and strong focal
strength), the potential of such research techniques can‘be

explored.' . : : . \

Purpose of the Study .

This study constitutes 2 further'application of

- the use of‘stimuiated recall techniques'in educationai re-

f.search conducted at the Unlver51ty of Alberta. The ground-
work for the procedures and technlcal requlrements was laid ;”'

W " down by Marland (1977) in hlS research pro;ect whlch was one

of six collaboratlve studles carrled out in 1975 76 at thlS

v . o




same Un1vers1ty (Mahen, Eggert Fansano, Moody, Muttart)

The pilot study/was conducted durlng 1976-77 as part of phase
two of a continding research program in research on teachlng
under the auspices of the recently established Centre for

Researth in Teaching and the Department of Elementarv Educa-

tlon at<the Unlver51ty of Albart_.

This study was designed for three major gurposes:

h - .
/ . *

1. To lnvestléate the types‘of”informatiqn processed
by elementary school teachers and pupils during e
: mathematlcs instruction;
2. To, compare elémentary»schbol teacher and pupil
perceptions of the'mathematics instructional process.
3. To explore the potentialities.of‘stimulated recall
techniques for research,on'teaching and learning

in elementary schools.

Research Questions

,  The three major purposes of this study have been
formulated as eight specific questions to be answered.
x - C

.

1. What types of 1nformatlon are processed durlng
mathematlcs 1nstructlon by elemené@ry school

teachers?



Do differences exist between elementary school

—

What types ofvinformation‘are processed during'
mathematics instructibn by elenentary schoel-

pupils?

_Are the types of information processed by ele-

mentary scheol‘teaehets releted to the teachetfs
(a) beliefs about mathematics and mathematies
) instruction?' ? |
(bi education in mathematies?
(c) teaching eﬁperienee? .
How do the.typeshof.infoimationaproceSSed bylele—»
mentary school teachers~during'mathematics‘instrue—

tion compare with Marland's results?

teacher and pupil perceptions of»the,methematics

' instructional process?

‘Are there differenCes between elementary school

teachers' recalﬁ/of interactive thoughts when inter-

'Vlewed under varylng foc1 and- focal strength condit16ns°
li_Are the%e differences between_e;ementary school |
: teachers reeallhof interactive thoughts when interé
vlewed under constant foc1 and focal strength condltlons°
‘ What'Variables affect the use ‘of stimulated recall

. techniques for research on teaching and learning in.

¢lementary schools?



Significance of the Study,
. o . \
An investigation of'teacherdinteht, teacher '
" behavior during instruction, and pupil peroeptions of that -
behavior could reveal dlscrepanc1es and/or congruenc;es
‘between two or more of these dlmen51ons.

The flndlngs of thls study could contrlbute to

: the reflnement of introspective methodology

vainaopropriate teacher behavior resultS'from
a lack of suff1c1ent awareness of both thelr own behav1or
1and pupils' behav1or, mechanlsms to make teachers more aware.
1?of thelr 1nstructlonal behav1or and 1ts‘effect upon pupll
blearnlng need to be developed ' Thls study could add to a

data base which prov1des spec1f1c 1nformatlon forrclassroom

51tuatlons. -

If‘instructionai.behavior embodies definitive
- attigudes toward and conceptualizationS'of mathematics, per-

haps emphasis on these two varlables should be 1ncreased in:

7.teacher tralnlng programs.

In summary, the flndlngs from thlS study may
have 1mp11cat10ns for: teachlng, teacher training, and re-

~ search methodology. - . i y -
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befinitfbn,of Terms

e

For the purposes of this- study the follow1ng

terms w1ll be used as deflned

~

"Stimulated recail%j a branch of 1ntrospect1ve methodology
1n Wthh audlo and/or v1sual records of
-a subject_s past behav10r are used to

'facilitate the_SUbject'S'recall of the

SIPICIV "V FACTU T IVLN S U Y

covert mental act1v1ty whlch was occurrlng

»51multaneously w1th the recorded overt

behavior.

denotes the phase of teachlng whlch occurs

*
R A W T

Preac i- 2:
_prior to 1nstructlon, it may 1nclude plann— g
;
,1ng or” other forms of preparatlon for in- ;
{
structlon. f
Interactive: . denotes the phase of teachlng when the '\ %
teacher is- lnvolved in 1nstruct10nal . %
: , : ‘activity with chlldren‘ln the classroom. . 8
N _ . ‘ ’ R j . . b
Nodes: - stimulus points at which the videotape

is stopped by either the interviewer or
the interviewee during the stimulated

recall interview.




Focal strength:

Content analysis:

the decre< of focus prov1ded by the

1nterv1ewer through choice of nodes. and

- questioning techniques- during the stlmu-

lated recall interview.

a technigue used "for making inferences o

by s§§Eematically-and_Objectively identi-

fying specified characteristics of

messages", (Holsti, 1968, p. 601) .

/

].

: Bellefs about mathematlcs and. mathematlcs 1nstructlon

Ao

- Heuristics:

—

- 'Heuristic teaching:

a conceptkallzatlon of mathematlcs and

mathematlcs,lnstructlon glong a formal

(rigid set of memorized rules, facts,

and prOCedures) - informal.(probing,

Acreatlve,-lnvolVLng aspects of orlgln—

11ty and trlal and error) contlnuum

.(Colller,ul972).

_"effect;ve procedures serving to gulde,-

'dlscover or reveal" (McDonald 1971 p. 77)

-

A

"an infinite—state information processing" S

model de51gned to produce effectlve proce—

]

dures or. heurlstlcs in a learner sO’ that he

"may solve problems. or acqulre 1nte111gent

’»'behav1or {McDonald, 1971, p- 79) S




Information\processiﬁgf(clinicalf: s
| aggregation‘and ihterpretation of a
diversitilof‘informétioﬁ sources combined
Qith expectations) atti£udeé; beliefs,
' and éurposes which form the basis for
téacher résponses, reflections, judgments,
and ‘decisions (Shulman & Lanier, 1977,

'p.'44).

T .
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CHAPTER II

. REVIEW OF RELATED RESEARCH AND LITERATURE

Introduction

The purpose of thls chapter is to outllne-the con-

' ceptual framework upon which thls study 1s,based Thevfirst

-section rev1ews the llterature that examlnes teachlng and

learning from &n 1nformatlon processing perspectlve."The

s

second sectlon rev1ews the research on teachlng and learnlng - 3

" which was based on an 1nformatlon proceSSLng perspectlve

The third section examines the 1mp11catlons of 1ntrospect1ve

4

methodology for educatlonal research Lastly, the major pre—

mises upon'which this study was based are presented

Review of the Literature on Information Processing:

It is not surprising,'in view of the growing success

of blofeedback and other mlnd technlques-empldyed,in,medical»

t

research that a parallel focus ln educatlonal research has

centered on the 1nvest1gatlon of 1nformatlon proce551ng by

teachers before and durlng 1nstructlon. Whether thought |

" processes and-cognltlve functlonlng totally determlne a teach—

er'S'behavior is not the'p01nt at 1ssue, That they are re-'

cognlzed as important determxnants of teaching behavior warrants

AU T b A A 0 R v o SR e 21 AT b A X*““""‘_"""""""‘ =

thelr 1nvest1gatlon (NIE, 1975). , B o o

BN




- Shulman and Lanier‘(19775,_amohg'others, view
teaching as a form of clinical information processing,'afl
view consistent with the theory of the'humag.processor as

one whose limited capacity for processing information in-

—

(93]

fluences his‘capacity to deal rationally with the environment.

While medical researchers‘envisage'a time when khowléedge of
hon to control useful states of'consciousness,will lead to
an extended ability df thelmind‘for learnlng andvcreatingA
(Brown; 1977),'perhaps.educationallresearchers envisage a

-~ time when teacher 1nformatlon proces51ng capac1ty can be

used as a predlctor of teacher effectlveness.-

Shulman (l976) notes, that since he erte a
chapter for the NSSE yearbook on Mathematlcs Educatlon
(1970), two 51gn1f1cant changes have taken -place in both

psychology (ln general) and the psychology of 1nstruct10n «

(in partlcular) Firstly,llnformatlon proce551ng theory
’has emerged from the battle ground of ‘behaviorism and cog-
-»nltlve psychology Secondly, there has been’a‘renascence
in the fleld of research on- teachlng,‘rather than exclu51ve;?
ly on’ learnlng. In fact the current movement. 1s toward
'applylng that_same cognitive informatlon processing approach
'tolthe'phEnonena of teaching. According to Shulman'(l976);
-an 1nformatlon processrng perspectlve on human learning and

thinking emerges from a conceptlon of cognltlon Wthh treats

the learner as a goal seeklnggproblem—solver whose ability

@

N“‘ﬁ fgmi‘xi‘ﬁbw "’"“::‘ . o .

= L "
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‘to deal raﬁionaflf with his enviroﬁment isﬂprofbundiy con-
" strained by the intrinsic limitation of his capacity for |
processihg information. These limitations are inherent in
many étégés of ﬁhe cbgnitive process such as attention,
sglective perception, and most sfgnificantly, shdrt—term

memory and encoding for long-term storage and retrievai.

&l

b;;) Because of his “bounded.ratiohality”) the human informa-
tion-processor constructs a simplified model of real prob—i
lem situations in order to coﬁe with them. 1In order to
understand why a pe;SOn approaches a-ﬁroblem in a ;ertain‘

.'Qay we must understand threehthinqs:_ (1) ﬁif goals, |
(2) the major characteristics of the task environment,'aﬁd

: . - . [ -
~(3) the transformation of that task environment into a
¥ . ’ ’ S ' 1
» cognitive problem space which reflects the limitations of
‘his invariant informafion prbCessing capacities.
N

“Smith (1975) ekamihes ieérning Erom‘an informa- -
tion processing perspective.  His:c6nteﬁtidn is £5at, in
spite of.limited;infofmation p?oéessihg capacitieé, children
know thw td/makegseﬁ§eaQ£ the world“‘(p.i82) and that tea-

 chefs must‘provide the opp rtuQities'for £hem to exercige Q
their SRillsj to use short-term %emory.économically and to
#toré‘gpiy worthwhile kﬁ‘wiedgé in‘lohé-term meﬁory.
.According.to Smith;v“an z;éiCatidn:thgt muqh instructioh.‘
is at the lével Qf ’noise'.f6r éﬁbilé.is‘that verbal-learn—

, . | ‘ _ o ‘
ing,bed?mes content specific. That is, they can't general-

’



. ize verbally acquired knowledge into divergent thinking
skills as they-would be able to if the new information
had been assimilated meaningfully into cognitive struc-

ture." According to information theory, if the receiver

of a message,knows‘more after receiving the message than |,

he knew before receiving it, only then is a message or signal
LY . ! ' . .

_informative.. 'Noise' is defined as a signal that conveys

no information. Due to human llmltatlons in memory and Yy

‘visual 1nformatlon proce551ng, env1ronmenta1 'noise' must

be ignored and attentlon pald only to what is relevant.,.

The Soviet mathematician Yu Shreider (Khurgin,

' 1974) in hlS study of semantlc information has attempted

t

to quantlfy the degree of change‘ln the 'thesauruS», a
Greek word meanlng storehouse .. He plctures "the store
“of original information in the possession. of a recipient

/

v(of'a message) in thé form of a lexicon (thesaurus) tHat

not only/enumerates all the words’hut also 1nd1cates rela—
Atlonshlps between them" ‘(p. 301). Since thesauruses of re—h
cinrents of.messages are‘different.and,the ablllty to extract
-informationlfromta meSsage is denenoent upoh the informationai
store'(thesaurus), the amount of 1nformat10n recelved by re—‘
c1p1ents of messages w111 vary as a function of the magnitude
or'development of the thesaurus;_ Accordlng to Khurgin (1974),

"a’ graph of the 1nformatlon (recelved from a message) would

'appear as the p051t1ve arch of a 51nu501dal ‘wave, where the

2 it e hed i S0 1S 2 e 2

23 R




i
s . -

maximum‘corresponds to the"recipient with a.thesaurus
sufficiently‘deVeloped to be°able to comprehend the’informa-
tion, but hot developed'to‘the'point where the information
does not involve anything new to him." The thesaurus is
transformed when a new message is received and the;most- /
prepared (educated) fécipient.ﬁill experlence the greatest
transformation. - 'vf ‘ k ‘
Aicommon-tHread which Shulmah (197Gl notes

emcrging from recent studies, is the centrallty of an

understandlng of the task for understandlng the 1ntellectual.

l

processes needed-to-perform‘that task " In fact, he sees a
grow1ng tradltlon in psychology whlch emp?a51zes the manner

in which human problem solvers accommodate themselves to the

[Ww

’demands of the task. He also cr1t1c1zes hlS 1970 chapter for

1gnor1ng the centrallty of teachers and teachlng in the analy-

e

51s of school learnlng and states that the conceptlon\of tea-
chlng which he would propose ‘NOW would also grow out of an
information proce551ng perspectlve. : - | ) } BN
A
; B
Such a perspectlve on teachlng 1s ev1denced in

the wrltlngs of McDonald (1971) who defines heuristic teach—

’

1ng in terms of an infinite-state 1nform tion proce551ng

model. McDonald develops a deflnltlon of heurlstlc teachlng

on the ba51s “of the follow1ng deflnltlons and characterlstlcs

of lntelllgent behav1or, all of which are based ou the'premlse
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that the purﬁo_e of education is‘to produce intelligent
behavior. | 4] - ,‘ii‘- } h. hE
, : v < ¥Kf_ﬁ .
(1) ‘Teachlng is. an 1nteractlon between a teacher - a per—
| _son who can 1nduce 1nte111gent behav1or and a 1earner -
a person who 1s acqulrlng 1nte111gent behavior. (He
treats teachlng as a subcategory of 1nstructlon wh1ch

[V
1is one subcategory of’ educating.)

(2) The study of teachlng lS ‘the study of how the teachlng

behav1or~of the teacher producésﬁintelligent behavior ,

i1n a learner. ;

Fa

(3) Inteiligent behaqiorwis behavior thch effectively ieads
- to achieving a goal:: Evaluatlng behav1or as 1nte111gent
or not requlres a con51deratlon of how a person acted .

in llght of what he hoped to achleve ‘Intelllgent be-

: hav1or can only be deflned operatlonally ‘within spec1f1c,
‘contexts becauseithe crlterla of 1ntelllgent bﬁhav1or
are culturally determlned and vary w1th1n the spec1flc
;domalns of human act1v1ty.; Howesgr, the formal re_at+_on
of" 1nte111gent behavior to heurlstlc teachlng is unchanged

. %
by the spec1f1c 1nte111gent behav1or whose acqulsltlon is

\ T . . /

Ito be fac1lltated by heurlstlc teachlng.

(a)j Characterlstncs of 1ntelllgent behav1or-

(a) ‘It is organlzed and developmentai 1n character

w1th1n spec1es and. evolutlonary across spec1es
' ! R L
_Inltlally, 1t& on51sts of organlzlng sensory events ;

3 | ) . & . ‘ i\
. . . : 5% ‘ A Q\.&
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(b)

_into simple adaptive systems. Then more complex

fodng) -

(e)

_1nformatlon, for storlng it, and for generatlng in-
‘teractlons w1th env1ronmental events. Earller.

.models of'such systems elther lack‘abstractness s

perceptual systems and rudlmentary symbollc

systems are acqulred Flnally,'complex, abstract,
symbollc systems are acqulred which control a
hlghly dlverse response repertorre.

These systems become lncrea51ngly more complex»at ! | i
each level of development. (True of a language

s

system and of perceptual—cognitiVe\and.motor learn~

A AP s s ¥

These systems are 1nformatlon proce551ng systems.

.

They are structures for encodlng an transformlng

R

(associations or stimulus—reSponse pairs) or they
are 1imited by'attempting to link neuro-physio— ' 1

: loglcal functlonlng and behav1or (cell assemblles) | };

On the other hand 'conceptuallzlng‘eﬁteffzgent be—‘

hav1or as the functlonlng of 1nformat10n proce551ng':

]-systems generates a model whose concepts have, great

generallty. - - v‘ v N . 5 e T . vy o

These-systems are modified by interaction with the
envrronment through the use of feedback mechanlsms

If these modlflcatlons are permanent, we say thatv
' a e :
'1earn1ng has occurred. 3;,.' oY
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: capac1ty both of which constltute sets of heurlstlcs for
- problem solv1ng. The/flrst one is a set of heurlstlcs for
search and the second, a set of heurlstlcs for téstlng sol-

~model 1s dlfferent from a flnlte state model in that 1t has

infinite-state model is an 1nstructloﬁ*obeylng system, the

~r

PPRPE NP PRI ALY

- (e) Theselsystems function in a steady-state system
| until a dlsturbance in ‘the form of new input

'«enters the system.‘ Whether or not the system't

modlfles itself to use the new 1nput is a func—h

tion of its characterlstlcs.,

He then uses these'definitions and desCriptions
to’ focus on.. the purpose of Ibstructlon and teaching whlch

is to generate these systems. By dellneatlng an 1nforma—

‘tlon proce551ng model of the ‘learner and usrng an induc-

-

tlve teachlng example, he relates the concept of heurlstlcs‘

and of heurlstlc teachlng to the mental operatlons generated

by the 1ear%er. Hé calls manlpulatlons carrled out to solve

a problem ‘or - dlscover a relatlon, 'heurlstlcs . Accordlng ’

to McDonald,_a heurlstlc is tentatlve.and 1ntu1t1ve'1nvchar—

acter. - o v 8

an infinite-state information processing system

requires tw0~features,,a search capacity and'a ‘gimmicks'

.\. i

utlons or pre-solutlons to problems. An lnﬁlnlte state
. m .

an 1nf1n1te memory and can recur51vely explore 1t Whlle an

2 e
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controlling process which guiaes its operatiqns‘;s what

is called an 'effébtive %rocedure' - that is, a set of

-ruies which tell us from moment to mom?nt; pFeciSely‘ﬁbwf
to proceed. But‘unlike the finite-state’model, it “gener-
'ééés successivé steps'which are interdependent in thelsénse‘
that the ru}e to be followed at step two is a function'qf
the Ouﬁput of:étep 6ne,and may be one.of an intinite number
of'rules‘that‘might be tried. Thé 1earﬁerhmust aCQUire
both_kinds of effectiyé procedures to solve>?robiemé, other-
wise he mﬁsé éct’as é*finite sYstem—carryiﬁg out pre—prb;

9

grammed routings. ‘ : L ’

o According to Mchhald (197;),'the task of teaching

may beAdoﬁceptualizéd as aefinihg those'conditioné’under.whiéh
the'learper:as an.information:processing syééeh may bé‘cogf
cepfualized'és a ﬁin%té;State model:or.ah‘infinite—state~model,
‘ Onée the deéisf&n“is'maﬁe;‘he_may be programmed:using the’

linear programming model as the instructienal model or he may

‘be taught effective procedures or 'heuristics' using heuristic .

|

teaching as the instructional mbdel.

There are, ho&e&ef,_twoibasic:pfqblems in develdp-
:.ing.heuristic teaching? (l) to léarn what heuristics are

. relevant tovparticuiar domains of’problems énd (2)ﬁto'devise ‘
.the inStrudtional sﬁrategies whiéh are_heuristiq in,inducing,‘

 lprobiem solving. Some attempt to codify the heuristics ih-

|
%
!
i,
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matnematlcs has been made by Polya (1957) and Werthelmer

(1959), however, a sc1ence of heurlstlcs is needed and as

yet; héuristics as,method has received'relatively llttle
attention,h'

In listing a number .of information processing
‘ tasks relevant t mathematical‘thinking, Ravis (lRT, 1977)
includesvspecificvad—hoc heuristics and general all-purposéf'*, ‘ %"

'heurlstlcs as alternatives to S- algorlthmlc procedures.

~ He p01nts out that the danger of sole rellance on the latter

res”lts in an “accumulatlon of myrlad unrelated rules (whlch)'

1

w1ll untlmately exceed ... (pupil) 1nformatlon proce551ng
fcapabllltles (p- 15).. 1In Brldgham s (IRT,,1977) opinion,
Jthe series of probes 1llustrated ‘in Dav1s' example of the
use of’ad-hoc heurlstlcs is a model of the heurlstlc process.
_Simon (1971) views the use of heurlstlc methods which provide
guldellnes for hlghly selectunasearches for task simplification,

as the. central process in human problem solv1ng. Landa (IRT,

\

1977) dlfferentlates between algorithmlc and heurlstlc 1nstruc-
| .

tional approaches.- The former determihe'ansolution process o
v '

completely while the latter always contaln some degree of un-
i .

llcertarnty. ‘Although’ they are dlfferent types of teachlng, he :
_doeslnot'v1ew them asrentlrely separate, fOr‘algorlthmlc'lnstruc-
,tlon‘need not preclude 1ndependent dlscovery of form by pupllSu

Ecty (IRT, 197V) 1n51sts that "teachers must teach heurlstlcally o

-

if they are ever to produce heurlstlc learnlng and understanddﬂ;

|

-
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in'children"'(p. 135). Thus there would seem to be con-
siderable support for the development of heuristic teaching.

o

The influence of an information processing‘approach
on educatlonal research is nowhere more‘apparent than in a
number of Studies’ advocated by the Natlonal Conference on’
Studles.ln Teaching (NIE , 1975) One such focus is on.‘
"Teachiné as.Clinical_Informatioanrocessrng".,'The memhers'
of the panel werevconcerned‘withAimproving knomledge about
the'mental:life.of teachers mhich they.consider-tovbe'an im-
portant determiner of teaCher behavior. Theirlgoal‘was to
"develop an understandihg of‘the mentai 1life ofhteachers"
(p.‘l)} a research-based conception of the cognitive processes
that characterize that mental iife,"their'antecedents,.and
their consequences'for teaching and student,performance.

This panel viewed the'teachervas a cliniciany ndk~
only in the sense of someone dlagn051ng forms of learnlng dys—&
’functlon but more broadly as an 1nd1v1dual respon51ble for
(a) vaggregatlng and maklng sense'out of an-1ncred1ble dlversity

ﬂof 1nformatlon sources,
(b)'.brlnglng to bear a grow1ng body of emplrlcal and theoretl—
| cal work constltutlng the research llterature of educatlon,k
(c) comblnlng all “that 1nformatlon w1th the teacher s own
v'expectat;ons, attltudes( bellefs, purposes and,

() having to respond, make judgments, render decisions,zref
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- flect, and re-group to begin again.
Regardless of the'method used, the panel viewed the teacher's

own descrlptlon of how s (he) constructs the. reallty of his

(her) dlassroom as 1mportant Teachers must not only possess
relevant 1nstructlonal skills but also must be able to dlagnose ,
situations in which a ‘particular set of-skllls should.be used.
In addltlon, applylng behav1or analyses approprlately requlres
accurate perceptlons and valld 1nterpretat10ns of student be- ”
.hav1or. Certalnly, new roles for teachers and new patterns
“of‘staffing'shouldvbedconsrstent with the'information'processing
'capac1t1es of@ﬁeachers. The panel;viewed improved understanding‘
of the ways in whlch teachers cope w1th the demands of classroom

llfe=£s a basrs ‘for the 1mprovement of teachlng.

Shavelson (1976) has described teaching’as.a "prOcess
by whlch‘teachers consc1ously make ratlonal decisions with the
intent of opt1m1z1ng student outcomes ..(p; 144) Assumlng
that teachers have a number of. strategles from which to choose,
thelr ch01ce of strategy is. determlned by matchlng events w1th—
1n the studedt and the classroom w1th that strategy ,He pre-
dicts that teachers vary in the extent to whlch:they seek in-

. formation or. use 1nformatlon about student states of mlnd and‘
student performance : In hlS oplnlon,_a teacher ] ablllty and
Sklll in estlmatlng student states of mlnd 1s\1mportant in
teachlng 51nce they proylde essentlal 1nformatlon for dec1d1ng
‘what and how‘to teach. | R

b
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ACCOIdlng to Taba (1964), the teacher must be

a gulde of the heurlstlc process 1f autonomy of thlnklng is

to be fostered. ~In her oplnlon, the focusv"set by the tea—
~cher S questlons c1rcumscr1bes the mental pperatlons whlch
. students can perform, determlnes which p01nts they can explore,
and which modes of thought they learn" (p. 53);‘ Hunt (1971)
sees the development of higher conceptual levels w1th their
associated adaptlve capacity ‘and flex1b111ty as the 92195
: educational goal.» 1In hlS work on matchlng models he examlned“
the interactions between teaching enviroriments and rnformatlon.
Tproce551ng levels of students 'He advocates: a genotyplc}'
approach to educatlon ‘which empha51zes structural reorganlza—
tion (conceptual) and process learnlng rather ‘than a phenotyplc
approach &hich emphasizes the acqulsltlon of spec1f1c, correct
responses. Schroder‘(l973) makes a strong plea for process-
centered education. In his’ oplnlon, freedom as a way of thought
,must precede freedom as a way of llfe. The focus in education
must be on 1nformatlon proce551ng, the process by ‘which 1n— |

formation is learned., Children must be taught ‘how to thlnk,

. to seek 1nformatlon and uncertalnty, to cope with problems,

and to process 1nformatlon in new and meanlngful ways Accord-
-ing to Schroder new crlterla for deflnlng ‘and asse551ng 1ts
 proper role in humanvdevelopment must,aCcompany 1nnovatlons
in edncation._‘He cites the following drawbachs of content-

centered learning.

(1) The child comes to depend on ‘others for his view
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of the world. That is Selfereliance_is sacrificed.

(2) Pupilsxare motivatedaextrinSically rather than by
an intrinsic interest in~knoﬁled§e.
(3) >It often'leads to‘a debendency.relationship oe—,“
'rtween the tralnlng agent and the child.
(4) It falls to develop an 1nternal sense of causatlon
- o in the child. - o o : l B

He sees the need for empha51s on and measurement of process

goals in education. We must know how puplls thlnk as well
as'what they think. Ehelr progress in 1nformatlon proces51ng

‘as'well as informatlon'acqulsltlon must\be‘judged. |

| "Whether-the,term-{is usedlor not, Shreiderfs
bchange in'tnesaurus,‘Taba's develooment of cognitive structure,

,'Werthelmer S productlve thlnklng, Skemp s relatlonal under-

. standing, Hunt s conceptual levels, McDonald s 1ntelllgent
behav1or, and Rothkopf s mathemagenlc act1v1t1es all fall‘v
w1th1n the boundarles of 1nformatlon proce551ng. And in |
Schroeder's v1ew, the development of lnformatlon proce551ng
skills must become a prlmary goal of educatlon. To this end
more empha51s must be placed on the»teachln%/of me;hods of
thlnklng in teacher tralnlng and new models%developeg for

research on the teachlng of thlnklng. According tdfGlaser S b

(1969), “"the research task in 1nvestlgat1ng the tedchlng of o g;:'

\ o
thlnklng‘ls.to dlscover'how to_use-overt environmental mani- = s
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‘pulations to influence covert behavior and how to make

e ARk At i

unskilled overt behavior become increasingly covert and

efficient." (p. 326).

3

Review of Related Research

There-aneﬁmany types of research on mathematical

T VSR TN SR L

learning which reflect the information processing influence. -

P
VA RPN

 One approach employs 1ntrospect1ve accounts of problem solv—

1ng to generate a model of the cognltlve steps employed by

. a subject. Informat;on proce551ng theorles can also lead to
particular task analyses~which break‘down‘the stages of in- .
formation'processing necessaryrto'perform-a task. These

- task analyses can then be tested experimentally5nsing pro- '<i

el

cedures such as measurement of response latencies. They can

JROt.T 0N

Cagd
¥

be used in instructional experiments employrng as independent
- variables, alternatlve conceptlons of the strategles whlch

ought to fac1lltate problem solv1ng. It follows then, that if

PETEAE - ST A LI I

strategles can be adequately represented, lnstructlon can be

DT, Y

-planned to enhance their mastery and to foster Selectlon or:

3
e
<1

retrieval of these strategiesvwhen needed by students.

' No research model for investigating pupil informa-
tion processing during instruction’was found. Although re-
latively llttle research has" focused on the 1nteract1ve

thought processes of teachers, to thlS wrlter s knowledge,.

T | b o b il LAt i
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there has been v1rtually no’ research done whlch‘focuses on
the 1nteract1ve thought processes of students. A‘number of
researchers do however stress thealnformatlon proce551ng

role of the pupll‘ln.the-teachlng—learn;ng process. Anderson
. S - . "
_(1970) states thatja series of.mediating"processesvis nec-
essary if inst$nctional communication is £ give rise'tov
‘learning. These processes 1nclude not1c1ng the stlmulus,
.'translating it into internal speech evoklng images for thlngs
‘and events named, and conceiVing relatlonshlpS‘among the ima-
gined things or events. :In‘his opinion, "the main prOblem

for educational~vengineerin§ is to discover how tovalter the
characteristics of Zhe instrnctional task séfAS to force stu-

dents to dooall'the'proceSSing'required_forviearning" (p: 363).

In hiSfanalySis of frame formats.used‘in programmed
instrUCtion, Rothkopf (1970) rejected the interpretation'that
student responses and 1mmﬁd1ate feedback have a dlrect effect
on the acqulsltlon of subject ma*Ltr and knowledge.‘ His . analy—
sis led him to the belief that "these operatlons affect the

1nspect10n act1v1t1es of the sttdnnt 1nstead The_lnspectlon

'actlvltles then determlne what 1s learned. © This conclusioni

is analogous to McDonald'sr(197l) concept of henristics for

problem solving. Rothkopf coined the word mathemagenlc

to refer to attendlng phenomena and deflned mathemagenlc be-

- - : v
)

haviors as "behaviors that give blrthsto learnlngf (p. 325).

'HisVCOncept-of'mathemagenic activities ibplies that the learn-




-

~er's actions play an important role in what is learned.

‘This concept 1is olosely'related to the distinction between
nominal and effective stimuli in‘learning.\ The distinction
is that the stimulus (effective) which has an.ef;ect on the
student is not invsimple correspondenceito the‘stimulus
(nominal) presented by the teacher. "Discrepancies result3
from characteristics of the receptor surfaces and from the
acts by the student which transform or elaborate the nominal
stimulus“ (Rothkopf l970 p. 325) Although these acts
called set, attention, orienting reflex, 1nformation pro-
ceSSing, cognition, or rehearsal have been studied with

subtle differences by researchers, in Rothkopfls opinion,

they all. fall Wlthln the broad boundaries of the term mathe

magenic activity.

— \ . : >

e

Berliner (l976)\implicitly advocates studies of

covert pupil behavior when he states that "intermediate links
N

in the causal flow requires us to examine the student s
attendancy and information processging behaVior (p.v12).

In his opinion, we must cons1der."the student's perspective.
of events that impinge upon him in the classroOm (p-. 12),

- and problems of hoW~students,monitor and interpret a teacher’'s

. behavior.

-

N
\
\.
\\‘

\
Ay

studies bf teacher thinking, several of which used'either talk

_Clark~and Yinger (1978) have reviewed recent research‘ﬂ

a2 e




aloudior stimulated recall techniques. The studles whlch

f’ used on teacher 1nteract1ve dec151on making and teacher
plannlng are relevant to thlS study Clark and Peterson . | éld
(1976}, employlng Philip Jackson s (1965) preactive-inter—l |
'.actlve dlStlnCthn to’ descrlbe the two major phases of

teacher dec151on maklng, vrdeotaped twelve experlenced

o e £ e Tt
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teachersvln avlaboratory setting. Vldeotaped segments’ of

the day's teaching were showh to each teacher in order to

- /’

stimulate recall'of what s (he) Was thinkingfabout while

teaching. Structured interviews were used which focused

on.teacher performance; changes in pupils'and teachers,
changes in pupils whlch were: 1mportant to the teachers, cue S
.observatlons, and consc1ous teacher 1nteract1ve dec1sxons.

Analysis of the 1nterv1ews yielded the follow1ng results:’

b .

(1) Teachers were able to describe in general terms
rwhat they were d01ng in each segment but seemed'i E
less able to artlculate why
(2) Teachers con51dered alternatlve‘strategies only
lwhen the 1nstructlonal process was going poorlyﬂ\¥
That is, the teachers were not trylng to optlmlzeﬁ , 2
instruction. | . . ~‘ o R,
(3) qupil participation and invoiuement.were theiprihary
.cues used by teachers- to judge how well the instruc-
'tlonal process was g01ng. They were,notvconcerned

1

‘about the,quallty of'student participation. More
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'attentlon was . focused on:the mood of the group
.than on the.gearnlng belng done. |
(4) Organlzatlonal, affectlve and cognltlve objectlves
.c1ted by teachers never 1ncluded mentlon of 1nd1v14
dual students,‘ln addltlon, these object1Ves were
global and general rather than spec1f1c and behav-
' 1oral. |
{5) iTeachers rarely changed their strategles from what
they had planned even 1f 1nstructlon ‘was g01ng
‘poorly. . o

[

o

The researchers concluded that thelr 1nformat10n

proce551ng model of teachlng was a, useful way of conceptuallz-

ing what teachers‘thlnk while they are teachlng

N
\

N

Contrastlng,hls results w1th the three criteria

postulated to govern pro e551onal behav1or, Wlthall (1972)

a \

-found‘that "most teachers have llttle awareness of thelr be—

navior. or what 1mpact it has on their learners and seem un-

able to communlcate a cohe ent ratlonale guldlng what they do

AN

in the classroom. He concluded that most of them never con-

sciously monitor their. profe5510nal acts. Taylor and hlSi

associates (1970) after 1dent1fy1ng two predlctors of dlfferf'

ential teacher behav1or are now con51der1ng the teacher s

perceptlons of classro%; events as a way of understanding why

/ _— : |
teachers behave as they do and why they have differential
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effects: upon students. Among the g0551hle varlables that may

nfluence classroom 1nteract10n performance are a number of

R TR

e

] teacher restralnts,'namely his (her) perceptual structure,

- subject orientatlon, student orrentatlon, attltudes and be-

llefs, all of which can be studled through 1nten51ve observa-

‘ﬂtlon of teacher behav1or, ‘and 1nvest1gatlon of their thQUght

processes as reported by the teachers themselves. k "ﬁ
“f,‘ K = “ %

. . I
Marx ;kd Peterson (1975) inveStigated instructional

plannlng by teachers in a laboratory settlng Analysis of"

,:,.

data obtalned through talk aloud technlques revealed that

teachers dlfjered con51derably 1n thelr planning. strategles.

Morine, (1975) reportlng on the procedures used in a pilot

'Astudy of teacher plannlng and teacher perceptions noted that

there are dlfferences in ‘the ways that teachers collect and
process 1nformatlon (p-. 7). The teachers planned and taught a

mathematlcs lesson on the lattlce after which they viewed

-a v1deo—tape presentlng segments of lessons taught by other

teachers 1ntroduc1ng the same content to other pupils. They

were asked to 1nd1cate whlch spec1f1c procedures seemed. -

approprlate or lnapproprlate. In. one sequence of 1nteract1ve
‘events, not one teacher in the study percelved the essentlal

'attrlbute of a partlcular technlque for deallng w1th a pupll

errorﬂ_ Morine contended on the. ba51s of the’ pllOt study that
‘integrative' teacher dec151ons are lacklng in many classrooms.

Shevproposed;the follow1ng three technlques for training teachers
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'to become more integrative in their decision making:.

(1) " comparing alternate proeedures, (Z)Qadapting pfbce-ﬁ
dures-to pupil differenees; and (3) monitoring interactive
decisions. Morlne and Vallance (1975) used stlmulated recall
itasks to 1dent1fy the types of dec1s1ons made by teachers

" of grade two and five. . They 1dent1f1ed~three types of de-

;,;_;u_‘f&;wq-»-«-——-"“'.'""'-'*" e

cisions, namely interchanges (decisions relating to instan- . Y

taneous verbal interaction), planned activities (decisions

P AP

relating to preactive decisions), and unplanned activities N " 1

(decisions to include activities not originally part of the
‘planned activities). They found that only four percent eof T,

the teachers' decisions reSuIted‘in uﬁplanned‘activities.

A centent'analysrs system (SATIT) was:developed ,,;' j g

o o . . . A

by Marland'(1977) to analyze‘the.data obtained from stimi- .’ ' %t
lated recall 1nterv1ews with six elementary school teachers. |

_A few Qf @H@ ;lu51ons drawn by. Marland on the ba51s of -

his anaiygiiﬁgg%geachers introspective reports of thelr ;% . _ L
1nteract1ve theﬁghts were as, follows: = &~ e | S
(l) . Teachers were not s:lfrmonltqring.to‘any sigai— D
fieantfextent. ' : . A Co R ; R “" | %

v T . . . X -

(2) Teachers*seldem.checked the accdracy'ef their iné
terpretations. C e
(3) ?Teachers did think about :actital moves to be,maae

in the lessons but usually without considering - L

AT AR A LI

‘alternatives.

AN

o
-
PR



(4) Cognltlve llnklng was ndtwa“salrent feature

_in the 1nformaﬁ10n processing of teachers. .

He also coneluded that introspective techniques,
involving stimulated recall from videétaped’recordS'of tea-
ching'behavior, offer a viable means of studyind the covert

mental activity of teachers in the interactive»phase_of'

teaching. One result which appeared in Marland's study

-, .

: N
(p. 110) was the hlgher percentage of prospectlve tactical
dellberatlons made by four of the teachers durlng mathematlcs

1nstructlon than durlng language arts 1nstructlon. Two of

the six teachers did not teach a mathemat1¢s ‘lesson for video-
-taping, Although the small number of teachers in the study |
precluded any generalizations, a comparlson of his flndlngs‘;
_y}thftheuresults of this study may cr may hot reveal con-
sisteht freQuencies; | |

\
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Research Methodology \

A : : Q

Magoon (1977) ttaces a philo50phlcal tradition
which "emphasizes that'muchvimpoftant behaviorvis actively
constructed" (p. 655) and cites the'claim in recent litera-
ture'that "such constructions~should be the most highly—
dyalued phenomena in ‘the social and behavioral sciences":

(p.‘655). He also outlines a rationale for constructi-
a ) o ' n

vist approaches in educational research. The following

assumptions upon which a conStructivist perspective is

based are relevant to this study.

~.

;(l) Subjects belng studled must at a minimum be

e con51dered know1ng belngs and this knowledge

P
OO

e
s

they possess has 1mportant consequences for
_ - ¥
how behavior or actions are 1nterpreted.

(2)° :The locus of control over much so-called

% _ . v
intelligent behavior resides initially within

“the subjects themselves; although thlS capac1ty

-

;for autonomous actlon is often severely constraln—

- ed. In other words, much complex behav1or llké

\ teachlng -and learning mlght be best understood as’

belng constructed purposely by the subjects (both

teachers and puplls) themselves "and cannot ade-

o

S B and purpose.

quately be studled without accountlng for meanlng

36

st

7y q &o
bR E“o .




N The use of introspective techniques in educa-

’

’ tlonal research nece551tates a new and demandlng role for

s TP oo
both theLresearcher and the research subjects.- Exploratory
studles by nece551ty rely upon volunteer teachers who may
have had 11ttle or no research experlence. In a broader -
context, Foster & leon (1978) argue that the role of re-
'7searcher should no longer be excluded from the teacher' s
role- set They take issue with the tradltlonal deflnltlon\d
of the teacher'asa.pa551ve part1c1pant in educatlonai re-
search and view teachers as an untapped resource when
percelved as colleglal research partners. In‘citing'a

¢

number of consequent 1mp11cat10ns for teacher education;
they env1sage orlentatlon in phenomenologlcal research
models wh;ch investigate. overt and covert components of
teaching behav1or as. serving to "enCourage teachers to
reflect on the of%en unexamlned meanlngs, aSsumptions, and.
lntentlons whlch underlle their. owm'actrons and behaviors
as teachers v (p. 8‘\“2)., Gorbutt’ (1972) predicts that
-under such a model of teacherﬁeducatlon, "V,;,,teach;ng

1tself would become a self crltlcal research act."(p.lO},

‘f

3 ,M.“ A

Ap 1nformatlon proce551ng perspectlve is not a
’panacea for educationaf researlh although in Slmon s opln—
lon (1970) it dogs present ap tentially powerful,tool;

Moreover present 1nformatlon processing,theory'may'inhibit

vattempts to cut through parameters .which cloak complex be—’

-~
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'\ . ' “
lhav1ors 1n teachlng and learnlng.. Human(information proﬁ
B

cessxng 1% far more- complex than mechanlcal lnformatlon

’-

proce581ng and cautlonimust be. exerc1sed in draw1ng parallels 4

hetween,the:two;"' A

t

v
wo 4

The literature since 1970 abounds'with references

to 1nformatlon proce551ng and the promlse this ‘theory holds

' W —

 for educatlonal research Recently the term 'heurlstlc as
a noun or an adjectlve is appearlng more - and ‘more frequently
in the llterature on learnlng and teachlng. Certalnly many
of the constructs prev1ously used in educatlonal research
fall under the umbrella of thesektwo terms,uhowever, the
focus 1s sharpened and the perspectlve broadened thrOugh
their use. Both prov1de a strong focus on the cognltlve
functlonlng of the learner and the teachet” whereln recipro-
city of 1nfluence is an 1nev1table consequence partlcularly.
in 1nteractlonal 51tuat10ns. One of the research results
most sq/;ortlve of" thlS 1nf1uence is found in the work
dong?by Taba (1966) on teachlng strategles and’ cognltlve
functlonlng in elementary school chlldren.. Such a perspec—
tlve also provides a framework w1th1n whlch many dlfferent
research studies whlch appear fragmentary or 1ncohe51ve, |
can be‘conCeptualized as integral parts of theoretical’ de%
velopment. These new constructs, whlle prom151ng, are not

likely to solve all the problems in educatlon but they do.

prov1de new dlrectlons for the conceptuallzatlon of research

l

)
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directions, the,formulation of researchvdesigns, and the

e synthesis of results from research on learning and teaching.

' The analogy between computer information pro- , !
cessing and human information processing itself, is some-

vhat misleading. For although the levels of compleXity

of information to be encoded, and the processes involved

1
: such as encoding, storage and retrieval are comparable, : :i :
‘the programming is technically routinized in the former

and idiosyncratic in the latter. Certainly teacher inter- ' ‘ ?

vention which focuses on information proce551ng skills through
LY
! heuristic teaching strategies can foster a degree of uniform-
ity, but by and large, each learner determines his (her)

. own proceSSing procedures. Moreover, in human information

A Ml

process1ng, the encoding procedures 1nvolve emotional layers

‘of varying levels or intenSities which sieve and sepanate o
- : : : B | : .
as well as compartmentalize the imformation in ways'whgch B

Vi

determine its- acce551bility for retrieval from memory stor- . o

\

age. When negative emotions sheath 1nformation cells in

storage, an inhibitory effect on decoding_results._ So. \ ]
- that while heuristic,teaching strategies»might well foster
the development of encoding and decoding skills,'this emo-

E S ,.}.

tional sheathing may ‘short c1rcuit contact points.betweén

tranSitional proce551ng Thus,'ln spite of heuristic teach— - 7%{
)
i

ing strategies-and valid teacher judgment of thesaurus levels,
_ . _ _ :

: - : : . ' | Lo
resultant pupil progress may not meet theoretical expecta- R




tions since the inhibitory effects of emotional sheathing -

are only partigl%y controllable through teacher intervention.

w
|
|

-
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information proce551ng, the use of heurlstlcs in instruc-

pay
Pt

Premises

Abstracted from the llterathg and researChpon

tlon, and research methodology are the following premlses

h:whlch this 1nvestlgator deems cruc1al to the ba51s upon

which this study is structured

1, That cognitive development is one of'the‘primary

goals of educatlon.
That sustalned learning skills  are ultlmately

dteacher 1ndependent;1,

o,

That learning is influenced by mathemagenl

A

‘pehaviors.

That heurlstlc teachlng is essential to.foster—

ng cognltlve development and sustalned 1earn1ngv

~skills.
- That instructional goals,must include Strong

cdnscious objectives'to nuture the nse of heur-

1stlcs in pupil 1nformatlon proce551ng T s
That teacher 1nstructlonal behav1or and 1nforma—.

tlon proce551ng must reflect: these lnstructlonal

goals;

That 1nstructlona1 behav1or is determined_to some

41,

extent by the lnformatlon processed during instruc-

tion.

4

‘v'.i
4
4
3
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agivh

5. That instructional strategies Tnfluence the

mathamagenic béhaviors o% purils.

5

C. 1. That descriptive small-scale studies of teacher
‘. and pupil‘informationnprocessing are a prere-
quisite to large-scale or experimental stu@%?s
: . . . e

. . o . ? .
on information processing during instruction.

2. That the stimulated recall intervikw, as an
‘introspective résearch technique reveals faééts
of the“mental-life of teachers and pupils during

instruction..

"‘3; That stimulated recall data P™®eals bases for

. teacher and pupil behaviors during instruéfion.

.

Summarz

Recent literature on teaching and learning re-

veals a,growing interest in information processing as a

viable perspective for examining the two processes. Since

‘information processing capacities influence the quality of

both teaching_and‘learning, there is a heed to develop. an

understanding of the pre-emptive coveit intellectual processes

“which precede and accompany the overt behaviors'of both

L 4

teachers and learners. When learners are viewed as informa-
tion processors, the teacher's task is to generate increas-
_ ‘ _ 5 _

ingly more complex levels of information processing systems .

42
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in learners through heurlstlc teachlng ThlS 1s n

-~ approach whlch fosters onomy of thought '(A%a%crucial

to mathematical thlnklng 1s§¥he %§e,f

prevent 1nformat10§¢over load, an ultlmate~

'1

excess1ve rellance upon algd%fthmlc procedures.

Gitig
portend an emphjsls on-and measurement of process- centered
1

education, the dentlflcatlon of general and spec1f1c heur-»

istics and the development of heurlstlc 1nstructlonal approach-‘

es. That is, learning strategles must be gaught by teachers

skilled in 'thinking' modes .

- ~

While most Of the recent research’based on an
1nformat10n proce551ng perspectlve was conducted w1th

teachers as subjects, several researchers emphas1ze the

.1nformat10n processing role of the pupil in the teaching-

learnlng process. The learner .is conceived of as an actlve

-agent whose learnlng is determlned predomlnantly by his

_ mathemagenlc behaviors. These researchers advocate an in-

i

vestlgatlon of, covert pupil behav1or and of instructional
strategles Wthh increase and promote hlgher levels of pupil

1nformat10n processing. Several research studles on teach-

ner thinking whlch focused on 1nteract1ve dec151on—mak1ng and

plannlng have found 1ntrospect1ve technlques to be a v1able
means of studylng the mental life of teachers. A data base
is emerglng from these studies Wthh has s1gn1flcant 1mp11—

cations for- the 1mprovement of 1nstructlon and for teacher
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training.

Concomitant with the use of -introspective techni- _ .

- ques in educational reseaych are the-assumptions which under-

L . \ .

- lie a 'constructivist' pergpective. Research subjects.whose
complex.beha&%br_is'examine \ are knowing beings with a cépé
‘acity for autonomous actioh‘a d»their construction of behav-
iof'must bebstudiéd in lighﬁ of\ purposes and meaning. In.

a new role for both the

\ .

addition these techniques demand
Vresearch subjects and the-reseércﬁer, one in which as-.col-
- laborative partners both requige expertise in phenomenologi—'

. . . ‘a8 . .
cal research methods. . !

An iﬁformation processing perspective in educa-
tional rééeafch'and a growing interést‘in f@e’use of heur-
istic teaching.and léarning may cohsﬁitute the harbingers
of an exciting néw focus to research, Oné which may have the
poteﬁtial for syntheéizing an amorphous‘mass of resear¢h re-

suité into a theoretical»base.

This study which was based on premises-re}ative'
‘tO;information procéséing theory, heuristic teaéhing{and
introspéctive methodoloyy was exploratbry in nature. The
_insights revealediﬁay well be ﬁore'signiﬁicant than the

o

answers to the questions posed.

T
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CHAPTER III° \

\

: \
~ RESEARCH DESIGN, PROCEDURES AND METHODS 'OF ANALYSIS
The purpose of this chapter is to describe the
research design,,the’sample used, data Sourées,épiycedures
. LY . :

followed, and thé methods of analyzing the data collected.

Research Design

.‘/'v .
This project was a small-scale descriptive study
conducted in a naturaim;etting; Thejhathematics lessons
- videotaped were plaﬁned'and taught.Py the teachers withogt'
'interventibn by the :esearchér.or the resgarch‘désign.
After each lesson wés videéfapgd; a stimulated recall'in‘
terview (SRI) was eonducted on the same day with'the teachef .\\
pls! wiﬁh'at least two pupils in the class. The SRI;s_were
2 ‘ : '
ac qtaped,‘tranSCribed, and the data analyzed to determine
the ypes Of-informétioh processed bY‘téaéherSvand pupils
duri: 3 mathematics'instructién.A This data-aiso pr;;ided a
bas: . fbr seeking an uﬁderstapding and explanation of the
p* 1omema revealed in the SRI's. A minimum.ofbéightvﬁeacher
L transcripts and sixteen pupil SRI transcripts:Was deemed

sufficient to yield a data base for the further refinement

of analytical and‘proéedural techniques which coﬁ}d,belused W
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in the investigation of concurrent teacher and'pupilginfor—“

,%mation processing.

Samgle"

The subjects in this study volunteered to
participate{;.Principale werenapproach@d and teachers de4:
eignated.aellikely candidates were,interviewed by theﬁre—' o
searcher. Two criteria used in the selection of_&oluhteer
teachers ueref | | |

13

(1) . That the teachers were currently teaching math-

o B O i S e

ematics to one or more classes.

“~.. (2) That the teachers Were‘able to make a commitmeﬁt
to at ieast_four hours involvement in*the.study_ ‘ .;v
o : : : : - :
after'éohool,houre. o ;
g S | i
| of the 51};Eeechers who were lnterv1ewed the ‘ , | t“;
‘last‘fourhvolunteered to part1c1pate in the study Students - i
- were chosehwoh the ba51s of four crrterla.. 4 i
(}@' The pupll must be in grade four, flve, or six. ,é'
g? (2) rThe puplljpust'be above'average or hlgh in math—. ;h
| ematics.eohievement.,‘ N é.

(3) The pupil must be able and willing to communicate

interactive thought‘processes.

(4) The- pupll must return a 51gned letter from the
‘/r N

home permlttlng him- (hexr) to engage ‘in the re- : : ;g”

PONPISE P

PPEVINGY. TP



n\search project. (See Appendix J.)

Of the four teachega who volunteered to part1c1-

e man

pate in the study, two were male and two were female.
.This number of teachers was chosen for the followlng-reasons:
(1) This numher of teachers would provide'some con-
| “trast among presage varlables, bellefs systems
about mathematics and mathematlcs 1nstructlon, d
;nformatlon_processing styles, and.instructional
4behavior.‘. | j |

(2) ThlS number of teachers, at least one in eaqh of

the grade levels four, vae, and six would provide

somewvarlablll y in the mathematlcs content belng

taught and n,the ageflevels of puplls belng in-

‘terviewed

(3) A mlnlmum of three SRI transcripts per lesson
. ﬂr@
i eoﬁhped or. 24 in total would prov1de SUffl—

&lent data upon wﬁlch to evaluate the stimulated
) J M 5 '\ ‘
recall methodology
b

[

Only puplls above average or hlgh in mathematlcs

o

t
:
: ]
R ; | .
achlevement were used in the study as . teachers were reluct- = YVJ
x
1

ant to release puplls low 1n.mathwachmevement from class time.

e

The 51ze of the classes varled There were 22 ‘ : .;{f

7pupils'in the grade 3%4 class, 27.in the grade 4-5 class,
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- 28 in the grade 5 class and 29 in the grade 6 class. The

classrooms in which the research was conducted were self-
contained although'two classrooms in one school were almost

,double the size of the classrooms in’ the other school in _4‘

i
1

A s

floor area. The grade 4-5 and grade 6 classrooms were spac-

ious compared to the relatively crowded conditions of the

C pingX 7

grade 3 4 and grade 5 classrooms

»*
e e g g

The total sample consiStedAof the following:

o

1. Two elementary schools in the same school system

'.located'severa%”blocks'apart invtwo residential
."P -» .
-areas of a large urban'center.

e it

2. Two teachers from each‘school.

‘One teacher at the grade“4—5 level. § N
R One teacher'at the grade 6 level ‘

One teacher at the grade 3-4 level

. One teacher at the’ grade 5 level

3. Twelve pupils. o s

| ﬁTwo]fromigrade 6Qv ‘ i
gTwo from grade‘s.t EEREPEE }',‘ ,: ' r:‘ - g i
Two from gradegS,(grade_h—d/classl. | | i |
Two fromlgrade 4 (grade 4-5 class) :

:Four from grade 4 (grade 3-4 class)




Upon the recommendation @f the teacher, four
. . . . . /" : .
pupils ' in each of the four classrooms were asked to partici-

pate in the study. Four wére initially approached in case 3
of absenteeism and/or lack of*parental consent, although

only two students fnom each cldssroom were to be‘interviewed,

Both contlngenc1es occurred in the pllot study and 1g~the
research study. Allgteacher SRI 'S were conducted after
“school hoursvon the same day as the lesson'was videotaped
whlle pupll SRI's were conducted on that same(day durlng
"school hoursf"‘When p0551b1e, the same two pupils 1% each
- class werefinterv1ewed twice, once each at the conclu51onvof
éach of the two v1deotaped 1essons. In the split grade 4-5

.

class~ six pupll stlmulated recall 1nterv1ews were scheduled

but due to the absence of one student only f1Ve were con-

.ducted.j.In the spllt grade 3-4 class, only the grade four

[

pupils\were 1nterv1ewed but due to a mlsunderstandlng four

pupils were 1nterv1ewed after the flrst lesson was taped

. while three;were 1nterv1eWedwafteruthewsecond.:

o

v

There was no spec1al grouplng in the classes

'other than by grade in the two spllt grade clasees. Allj

A members of the same grade were heterogeneously grouped al-'

-

- though the spllt grade 3-4 class was above average in mathe—

'matlcs achlevement accordlng to the teacher. There were four

¢ £ v

‘grade three puplls in. thlS Spllt class but only 1nstruct10n

N A T bt . IS AR S G v RS
AR . h .

AWy

‘-to grade four was v1deotaped. Durlng the taplng of the two

l\ ) . T . : N > . [ - z

s

g




o

mathematlcs lessons in this class, not a single 1nterrup-

tion by the grade three pupils occurred. The teaché%ghad

Y

planned seatwork for ‘them and no verbal exchange occurqu

)

between the teacher and these four students durlng the ta

ing of either leSSOn. : S _' | SR L

Elght mathematics. lessons were v1deotaped and
Z& SRI's (@% w1th teachers and 20 w1th puplls) conducted.
The twenty elght SRIls were “audio taped and transcrlbed for

subsequent codlng.

Pilot Study ¢ . Ty

Gy

fralnlng 1n 1ntrospect1ve research methodology
as well as tralnlng 1n the technlcal operatlon of equlpment
used preceded a pllot ‘study whlch was conducted over threet\
months in four dlfferent"SChools. Eleven lessonsainstructed

bbyfeight differentfteachers of grade three, four, five; and

'
!

six.were wideotaped._ Seven of these lessons ‘were in mathe-;\
~matics and four in languageQarts. Stimulated recall inter:
views were condudted;withihoth teachers and pupils. ‘All |
Shl‘s_were reborded onlaudlo tapes,ytranscribed,'analy;ed»

and“coded.

During the pilot study the number and depth of
proﬁing questidns were varied‘in both teacher and pupll

';33;9 ot o

[PREEREU IS I Tt
wla e . .

SRSV N

WEE S LU SR

T A i T e

o A S S L

A

Lo RO A
: A

RUSINS

R

K

e e e A e T



* . o~

stlmulated recall 1nterv1ews to assess thelr 1mpact on . —

)

" recall and on the rapport established between the inter-

v1ewer@apd 1nterv1ewee. Teachers were given a ch01cewofx

. o’ e y . . .
either operating'the audio-video equipment duringqthefSRI
or signalling the interviewer when they recalled thoughts

_-or feelings. Seven out of eioht teachers chose not to

operate the equipment. The researcher operated theé equip-

ment during all pupil SRI's.  On the7basis.of the pilot

R

study, guldellnes were formulated for use in the collec—

tion of the research data. ‘Some .of the factors con51dered

e o A & x.‘;'\.:"ﬁi" ol

during the‘pilot study were as follows: N .
“_lf Videotape viewing«conditionslh -
2. Choice of zudio-video equipment. o ; 3
3. 'Length.offlesson_tapedL - : o _ o

A s

L4, .Length’of'Videotape viewed.
E 5. Length of the stlmulated recall 1nterv1ew

6. ’Degree of focal strength set by the 1nterv1ewer.'
\\ : . ’1"

7. Ch01ce ‘of nodes by the interviewer. o

8. Structured Lr non-structured 1nterv1ews.

9. Se;gctlon of pupils to be 1nterv1ewed on_the‘basis

<

L e K

offage,vverhaI skills, personalityi'and mathematics.\

achievement.

/

f Stlmulated recall 1nterv1ews were conducted w1th

D TSPV,

the teacPer after each of the lessons was Vldeotaped. These B .
« ‘ .

1nterv1ers were conducted within 24 hours after the v1deo— ’q-~vu~.§’
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taping‘was completed. ‘In one case, due to teacher illness,

a SRI was not conducted The-teacher SRIls:Were conducted
after school on the same day that the lesson was v1deotaped
or prior to school hours on the mornlng after the lesson
was videotaped. Ten SRI s were conducted w1th elght teachers,
tho'of whom yere 1ntervlewed twice. Nine pupil SRI's were J'
. conducted during school hours. ' ; |
Fy ‘
¢
1nterv1ew1ng accommodatlon,vln the choice and operatlon of.

_the¢audlo-v1deo equlpment,,ln the ch01ce of students to be

1nterV1ewed and in obtalnlng recall data that focused on the
1nvestlgator s area of 1nterest. Two grade three students*
‘whe ‘were 1nterv1ewed experlenced dlfflcultles ln recalllng ;
theiz lnteractlve thouchts and tended to focus -on’ those

.face s of the lesson unrelated to lesson content.f Several

pupil SRI's requlred frequent 1nterv1ewer 1n1t1atron of dla—.
logue to keep the pupll s mind on the.purpose of the lnter-
view as s(he) became more 1nvolved in v1ewing the v1deotape.
than 1n recalllng 1nteract1ve thoughts. In two 1nstances,

¢

under strong problng, one teacher and one pupll became de-

[

fensive. Such a reaction mlght preclude a second interview
with each perchance elther percelved the 1nterv1ewer as belng
-vevaluative. After testlng a number of- mlcrophones, sound

mlxers, camera 1enses and VTR s, those deemed most effectlve

\ | o :
were chosen for use in the. reseangh study.. On the basis of

leflcultles were encountered in- obtalnlng prlvatejt-
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’/\\\,’ - the ten teacher SRI s and the nine pup11 SRI's S, the follow-
;,/5_ ing guldellnes were formulated
| (1) The audlo-v1deo equ1pment would be operated by

(6)

the 1nterv1ewer rather than the 1nterv1ewee to,
fac1lltate max1mum concentratlon on recall

All SRI's would’ be conducted on the same day

- as thagipisgn was v1deotaped to facilltate maximum
5 : : o

-5 ;
recall Y

Prlvate 1nterv1ew1ng accommodatlons would be nec-

essary for conductlng the SRI's. i

Interv1ewee prev1ew1ng of the v1deotaped lesson

.wo#ld have to preceed 1n1t1at10n of the SRI.

" The length of the lesson v1deotaped would be 30

to 40 mlnutes in order to-ensure Complete vieﬁing

by the 1nterv1ewee and an SRI of approx1mately

one hour.fp

Qﬁly stﬁdentg?ln grade 4, 5, and 6 would be inter-

: viewed. . B

Slnce thlS 1nvest1gator was 1nterested in lnter-

VV1ewee foc1 of 1nformatlon processxng, teacher and pupil per-

_ceptlons of the 1nstructlonal process, teacher intent,'and
-pupll understandlng of lesson content it became apparent

~ that the research de51gn would require two stages The first

stage would be de51gned to. 1nvestlgate teacher and Ppupil 1n—

~format10n proce551ng foc1, whlle the second stage would be
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deSigned for comparative purposes. In addition, a semi-

structured questloning technique was ‘deemed a, necessary

'part of the - second stage in teacher SRI's to elic1t teacher

o responses to questlons concerning certain aspects of instruc-

tion that were seldom mentioned in theirnfecall. To this
iend,a.raaﬁuxh design was formulated to:
| (l) elicit spontaneous and fullldisclosure by the -
“interviewee of interactive information processing
foci. ThlS would be facilitated by min1m121ng
L'interViewer chOice of nodes and maintaining a
3mogerate focal strength in probing questions.
(Stage 1) .

(2) compare teacher and pupil perceptions of the‘
1nstructional process. This would be faCilitated
by interv1eWer initiation of dialogue" at 51milar
nodes chosen by the interViewer during the SRI' s'
and an increase in the focal strength of probing
questions. (Stage 2)-

-(3) to elicit teacher'responses.to questions concern—
ing introductory approaches, the use of mathematical
vterminology, choice and sequenCing of examples,
,mathematical format questioningnstrategies, and'
alternate instructional methods such as 1nductive;“
deductive, or heurlstlé. This would be fac1litated

by 1ncorporat1ng a semi—structured question schedule'

in the second teacher’ SRI (stage 2).




two per pupll. In the flrst SR1, the focus of recall would

" be setuby the interviewee wherea in the sedond,SRI,the'focus
would be set predominantly by he ‘interviewer.

$ .
Although-the training perlod and pllot study enf{;“:
s -éﬁ - &

; 3

abled the researcher to/eéperlment w1th and reflne the tedh-ag
nigques in 1nterv1ew1ng/and in operatlng the audlo V1deo equlp— g
ment, a fundamental urpose which the pllot study served was’

the formulatlon of a semi- structured 1nterv1ew schedule <

which could tap uiding pr1nc1ples to 1nstructor behav1or,"~
which might 'ot/be revealed in the stlmulated recall data.v;‘
oy _
This dlsclos,'urcould then be. related to 1nstructlonal be— i‘jg

hav1or and 1nteract1ve 1nformatlon proce551ng data’. The pxlot‘
'study was also considered basic to the formulatlon of proce-
dures/fér 1nterv1ew1ng puplls, to establishing suitable rap— .
port nlth both teachers and puplls, and to the constructlon of
a research de51gn Wthh would elicit 1nformat10n from both
teachers and pupils that would fac111tate ‘the answerlng of

' < : -
the research questions posed. . - /

Design Features

- M . N - N ' L
Two mathematics lessons were videotaped for each
teacher. The first lesson in each case was an introductor;

lesson on a new toplc., The second lesson taught‘by-each-
teacher was on a tOplC in the same unit as the flrst lesson.

The seCond'1e9soni§as taught and»videotaped-three to seven

A
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days after the first one was v1deotaped. The purpose of

this schedule was to enable the researcher to examine the
recall data for evidence of relevant_phenomena such as in-
tegrative decision-making, cognitive 1inking and integrated
mathematlcal content. Stlmulated recall interviews were
‘conducted after each v1deotaped lesson with the teacher after
sChool and w1th'tw0v0r"more puplls during school hours. All.
stlmulated recall 1nterv1ews were conducted on the same day
as the Fesson was v;deotaped. Each interview was conducted

separately with either a teacher or a pupil.

_bThe‘first interview with each teacher‘foliowed
‘the exp11c1t guldellnes of Marland (1977) Thatbis; a pre-
‘actlve 1nterv1ew was conducted w1th each teacher prlor to
1the lesson, the lesson was then v1deotaped and then a stim-
B ulated recall 1nterv1ew was conducted.v The stlmulated recall
_1nterv1ew (SRI) was cenducted u81ng samlllar nodes” ('nodes
1') as a focus and the same questlonlng protocol of moderate‘A
:focal strength;»,The'following stlmulus points constltuted'
é‘ nodes l"fOcus' | | |
'The 1nterv1ewer may stop the v1deo tape when:,

(1) ‘the tegcher’ asks a non—vo;pnteer to respond to .

a questlon. "‘.//\ : "';'L

2) a pupil's.answer‘tova teacher's question is in-

: L}
‘correct.

S

(3) a student initiated guestion (relevant) occurs.

G ¢
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(4) a student initiated"comment (relevanﬂ) occurs.
1 : ,
(5) a pupll s answer is partly correct. i ' o,

i
\ . A i

(6) thére is a behav1or-related teacher afforded

warnlng

el

(7) the lesson is not proceeding smoothly.. L
(8) the students are dlsruptlye'andan01sy,

(9) non-verbal cues occur.

3 20 s A

The questlons asked by the 1nterv1ewer durlng the ' i-
\

SRI with the teacher: focused on the teacher s covert thoughts,

feellngs, sources of these . thoughts and:; feellngs,'consc1ous

&
ch01ces and dec151ons about what to say, not to say, do; '-w~--u.§-
i
]

not to do next, sets of alternatlves from whlch the choice

. was made and the reasons for maklng ‘the actual .choice. ;

Questlonlng strategles whlch constltuted .a moderate focal _j,

strength 1ncluded the follow1ng

,/(1) Four types of questlons were asked by the 1nter—

-

viewer - 1n1t1al "open ended" questlons to start . N

a,_

,the verbal exchange, Eroblng questlons 1f the in-

v _ terviewee dld not give reasons for his éher) re-

-sponsef clarlfylng questlons 1f the 1nterv1ewer was

PO R B

not certaln of the relatronshlp between the re- : EE

sponse and the stlmulus p01nt, and conflrmlng

fquestlons to dlfferentlate between 1nteract1ve and

‘non—lnteractlve thoughts.

(2) Empha51s was placed on the teacher 1n1t1at1ng the

K

1,
R R B
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al exchange. When the 1nterv1ewer 1n1t1ated

(3) Guidelines (Fuller & Mannlng; 1973) were followed o
to ensure psychology safety" for the 1nterv1ewee
"The interviewer was non-evaluative at all times. %//%%/
Since a'confrontation between the interviewee and
his (her) behavior was not the purpose of the SRI,
a constant focus on recalling 1nteract1ve thoughts
and feellngs was maintained. Errors by either the
teacher or a pupil were not cited by the'interviewer,
In the second SRI w1th each teacher, the nodes
N nodes 2') whlch constitute the focus, were chosen predom-
_ 1natly by the 1nterv1ewer and a strong focal strength in
the questlonlng strategles employed The followlng guldelines
were used in choosing the stimulus p01nts for nodes Z'f
(Balka, 1974). |
(1) Does the teacher ask divergent open- ended questlons°
(2) Are the divergent, open-ended questions appropr1at~
| ely phrased, sequenced and paced?
(3) Are students glven an opportunlty to con51der and
evaluate mathematlcal ideas and to think through

their consequences in a mathematical situation?



(4)

(5)

(6)

.59

Are students grven an opportunity to discover
patterns_in mathematical situations?

Are students éiven the‘opportunity to develop
their ability to sense what is'missingifrom a
given:mathematicéiisituetion and to ask quest: - s
that will enahle'them to fill‘in the missing math-

e

ematical information? L

°

Are stgdents given the opportunity to- develop
their ability to split general mathematical pro-

blems into specific subproblemS?

\

Questlonlng strategies which constltuted a strong

focal strength 1nc1uded the follow1ng

' . ( 1)

(2)

(3)

The 1nterv1ewer w1ll feel free to stop the tape

. and initiate the»verbal exchange at any relevant

stimulus p01nt

" The number of problng questlons w1ll be greater
\than in the flrst‘SRI but spaced and moderated

~to avoid defensive reactions on the part of the

teacher.
The follow1ng problng questlons were asked of
each teacher in. the second SRI- and spaced through-

out the’ v1ew1ng of the v1deotaped lesson Questions

5,6, and 7 were aske& at the conclu51on of the view-"''

“ing.

e P
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1. Introduction:

\
Question (a) Why did you introduce this concept
: \
in that manner7

e i = g e gl o

-~ (b) Why d1d you use those terms of re- | L
| ference?
(c) Do you think that the students had
'the mathematlcal knowledge and skjills
to understand the new concept7
2. Examples and sequenc1ng of examples
Question (a) Why did you use that (those)“example(s)
(bl Why dld you sequence the examples in

that manner°

3. ‘Format:' (verbalY non—verbal notation, imagery)

/ i
(b) Do you think that the s%udents under— A B

‘Question (a) Why did you use that format? _ - :’ih'
stood that format°
4. Questioning strategles-

'Questgon (a) Why dld you ask that questlon° _ , . ;1‘

‘Aiv‘ i

(b) Why did you ask John that guestion?

|

(c) . Was the student using the right method

to solve_the problem? (wrong answer

. g

from student),
(d)-IWhy did you ask someone else that sam-=
queStion?

‘(e) Are the students abledto verbalizey :‘ N

their mathematical thinking?




R teach heurlstlcs include the follow1ng'

5. -Problem-solving approaChes:
Question (a)i Do you ever use a different approach
and if so, Whi didﬂyou use this one?
(b) .Why do you use more than one approach9

6. Inductlve versus deductlve methods.
Questlon,(a).“wOuld-you c1a551fy your methodrasv
| M_inouctive or deductive?»
(b) Do you tend‘to use one method more
| than the other, and if so, why’
7. - Teaching strategles for problem—solv1n;.
Question (a)_ Do you teach strategles for problem— -
solving and if so, .why?
(b) Do you think that students need to. be
.taught strategies for‘prohlem—SOlving

and if so, why?

[ ' . ; ) . - . \

3

Some of the strategles whlch a teacher may use to

(1f »S(he) can model the behavior which s(he)' intends"
the students to emulate. = |

(2) - S(he) can exp11c1t1y deflne the effectlve pro-
cedures or heurlstlcs and encourage students to-
supplement these. | |

(3} »S(he) can elicit through an 1nduct1ve approach
those heurlstlcs whlch the students are capable

| of deriving and then supplement these.



teacher has a relationa

(2)'s(he) vieWs,hathema’

These three approaches are baSed-on‘the sﬁppo-

81t10ns thatz | |
.(l) The teacheriis cognizant of séecific and general
.- heurlstlcs 1n solv1ng mathematlcal problems and

that o ' | | K

(2) The teacher is capable of 1mplement1ng heurlstlc
s

teachlng methods.

"In tdrn,‘the \ ,;‘ Tons‘impiy’that(i)bthe
i dlng of mathematlcs and
mathematlcs 1nstruct10n as
creative, informal; and 1nvest1gat1ve in nature. If thesey_
stppOSitions are:false, the teacher may be operatlng under |
cognitive constraints whlch<11m1t his (her) ability and/or.
desire to teach heuristics in mathematics.
. : o ' .

[ N
. i

In the absence of any 1dent1f1ab1e approach

(of the three llsted above) or comblnatlon of these approaches,’

v

one wax in which*the degree of teacher-lntended heurlstlc

‘teachingycan beiascertained is through teacher stlmulated

7:recall interviews. The 51x major questlons whlch served as

gu1de11nes for ch0051ng stlmulus p01nts in’ nodes 2'_together
w1th the seventeen problng questlons in seven catagorles con—

stltuted a strong focus on heurlstlc teachlng strageglesf

Pupil stimulated recal; ifiterviews following“the
\ - ‘ T : ;

-
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4

-

= . . S _
flrst v1deotaped lesson focused on nodes chosen predomln-
'antly by the pupll. The questlonlng strategles were of
'»moderate focal strength and prlmarlly conflrmed 1nteract1ve

~

1nformatlon proce551ng or . ellcited reasons why the pupil .
"~thought or felt a certaln way during the 1nstructlon.v Stim;
ulated<recall 1nterv1ews w1th the puplls folldW1ng the se-

cond v1deotaped lesson focused on nodes chosen predomlnantly

‘by the researcher.v Tbt focus centered on the pupll s .per—

S X
£,

'ceptlons of the 1nstructlona1 process at nodes 51m111ar to

those used in the teacher s second SRI

N o
:". N . . " 3

The teaeher SRI s from both 1essons v1deotaped
Wwere analyzed and“coded u51ng ‘the SATIT System (Appendlx E)

:.developed by Marland I19 7) Thls researcher was tralned

rn'the SATincoding"syst
. = SR . o o )h;‘@
anﬂrntercoder rellabillty coeff1c1ent (Scott LSSS) of 72.

or m1cro—ana1y51s and reached 't”'
:A content analy51s system (CAPIT) was developed for the pur-_

pose of codlng pupll SR& g Z,i ,i‘w“” ‘“ -": o
. 5ot "v ] : - .,‘. ) . . \ : ) " : . . . .

¥ o e R :7f?" .ji
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In addltlon-to the technlcal skllls requ1red to :

-

.~operate the aud10-v1deo equlpment, skllls 1n varlous tech- “,

nlques of 1nterv1eWLng for spec1f1c purposes were demanded

' by the nature of . the study.j Whlle the guldellnes for stlmu-'

. i

laté! recall 1nterv1ew1ng of teachers and puplls were 51m11ar,¢



"bto concentrate ‘on’ maximum- dlsclosure of\thelr interactive

'l"researcher. Because ‘the v1deotape of the lesson COUld not

ey

!
/
/
{

_the pupll SRI's requlred a somewhat- dlfferent approach as

dld the seml-structured second SRI w1th each of the ‘tea-
chers. All 1nterv1ewees were 1nformed of the dlfferent

nature of.the second SRI and at the same time encouraged: '

thoughts and feellngs. Cautlon was exerc1sed to ensure

fpsychologlcal safety of the 1nterv1ewees and add1t10na1

vmeasures taken to put the pupll 1nterv1ewees at“é%se.

a

This researcher worked independently throughouti

.dthe study. Ail preactiVe teacher-interViews, videotaping,

nand stlmulated recall 1nterv1ews were carried out by this

‘.be prev1ewed before the commencement of the flrst upll SRI,‘
‘notes o@gcrltlcal events and accompanylng VTR. counter read~

lngs' were made’ by the researcher 1n COnjunctlon w1th operat-

'1ng the A-V equlpment durlng the v1deotap1ng of each lesson )
These notes were cruc1al in ch0051ng the nodes for 1nterv1ew
. questlons addressed to both teachers ‘and puplls 1n the SRI s

) and’pa 1cular1y s0 for the second SRI s.

’t“ i

w o .

‘3‘;‘; 3 'Techhicallﬁquipment'mﬁl‘. .
. L T r

The follow1ng audlo—v1deo equipment was . used 1n»

this study.‘f

q -
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Sony video camera.

Zoom 1ens and a‘wide—angled lens.

Sony AV 3600 Solid Statevvideorecorder.
Sony_Solid State 110 monitor.

-§ony F-540 microphone.

Bom o BB ¥

Sony Cassette tape recorder.

. The videorecorder chosen was reel-to-reel with
. e . _ L €

half-inch tape since the cassette model prolonged }he vlew—
1ng of the wldeotaped lesson due to sllppage. Th/ tape re-

corder was used to tape both the SRI' s and the preactlve

- lesson interviews. The wide—angled lens was used 1n_two of

the four classrooms due to the large size of the rooms. The

©

pllOt study had revealed a need for capturlng the maximum
'coverage of the. classroom and the puﬁ‘is in it in order to
fac111tate recall in- partlcular and to évOld the irrelevant

Mlnterjectlons by both teachers and pules durlng the SRI s

“that related to 1ndomplete pictures: of classroom_events.
— L e T '

)" . Familiarization Phase

s Lot
- n ~‘\'> .‘ ,’ ) ; . ‘ ‘ ?._ g . ’

> -

Durlng the week precedlng the flrst v1deotap1ng

of a lesson, the researcher was 1ntroduced to- each class’.

¢

and the purpose of her presence explalned to the students.
VEach class was observed in mathematlcs lessons as well as 1n

other subject areas, fllmed.ince or tw1ce “and onevv1deo falm

N

«
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was shown to .the teacher and students. During this week,‘

the researcher memorized the)pupils' names, became familiar
with classroom procedures and class schedules;, and in general
became a familiar presence in everyday routines. These fam-

A
'111arlzatlon procedures were considered necessary for the

‘following reasons:
| ,(i) Tolmaintain.normal classroom behaviors.
. (2) To allay any feelings of mistrust,
(3) To eliminate_any focus on the camera or the re-

searcher by either the teacher or the students.

,”nfRecall Intervieﬁs'(SRI's) y S

A.. Teachers
Once the teacher had made a commltment to- part1c1-
pate in the study, schedules for famlllarlzation,fv1deotap-
.~‘1ng of lessons and SRI 5 for both teacher and. pupils were
'#formulated;; Other than the research guldellnes for recall
enhancement, all schedules were set by the teacher in order & Q

to mlnlnize changes 1n routlne as well as inconveniences to

-

e .
the teacher, puplls, or school admlnlstrators. vAt the same‘”

)

- ftlme, the researpher carrled out ‘an’ orlentatlon se551on with

-

th% teacher to famlllarlze hlm/her w1th the purpose of the_

;L”research, the research methodology, and the role of the tea-

a

cher in thq study. wConfonmlty_tonusual classroom procedures,

“lesson'preparation, and normal classroom beHaVior was stressed.

¥
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A written.Orientation (Appendix -C )‘providing'the teacher
"with-some, background to the research project was- left with
the teacher. | Each teacher was asked to raise any questlons
s (he) might have concernlng any aspect of the study. -This
researcher in answerlng these questlons at various times
durlng the week, empha51zed the non-evaluatlve feature of

the Study, the significance of such research,'and-the.lm—v

portance of teacher .and pupil participation in educationalv

research. : : s - .
7 ' .
B. Puplls

‘Once the puplks to be 1nterv1ewed were 1dent1f1ed,
. the researcher spoke to each one individually to explain
his ~(her) role in the&study Everyvopportunity was taken

by the researcherfto converse wlth the subjects 1nd1v1dually

<

'Or as part of a- group and to answer any questlons s(he)
mrghtrhave.: Guldelrnes for conductlng pupll SRI' s may be ‘
found in Appendii5D , however .this document was translated

and used in a dlfferent verbal form for communlcating the

< -

goals of this part of the research pro;ect to the pupll.

'Empha51s was placed on the follow1ng aspects- : -
; ) & [N e . a ) B “':,. -
BRI (l) The SRI is: not a memory test‘or any other»kind

Qv
A - Lol VTR f o L]

.of test. VS N ,C) ;

-

'}é'?z) ﬁow well the student behaves or how well s(he)

achleves JAn mathematlcs 1s not the focus df the

;study;

A, e

' foe
. 0
s et e AP AL Y
. .
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, eﬁ%cused frog%subSequent classes with' dlfferent teachers.

ciosed untll after each les on. had }

(3) The pupil should consider the videotaped lesson
an ordlnary lesson and behave or react as s (he)

normally would. ‘ !

o~ . (4) The SRI dataasis confidential,

'During the’familiarization phase;ha comfortable

T-Was establlshed with each pupll to be 1nterv1ewed.

‘ The}*i@entlty of the puplls to be 1nterv1ewed was not dis-

njv;deotaped, at which

B *
tlmeﬁﬁhe teacher waqﬁhnformed and:a 2 ndicated which pupil

>

was_to accompany«the researcher‘to ' interview room. The

'deCision to choose the pupils “to be interviewed after com—

-oletlon of the videotaping was based on guidelines developed

“:ei‘-
[ rlng the pllot study. Teadﬁers were less llkely to’ 51ngle

e

' out these puplls for added attentlon or to react to them ab-

_ normally 1f they were unaware of who was. to be 1nterv1ewed

‘!.,,‘.'

Sy oo

,

C. Teachers and Puplls‘

Both the "Materlal to be Presented to, and Dls-

1

"

dures.. - S L

, _— _ S o
Before both the |teacher and the pupil SRI, the in-

68

’Arrangements Were made prev1ous to ‘the: SRI. to ‘have puplls ex-

,u\

'_Recall Interv1ews“ were adapted from Marland 's (1977) proce-'

'.vi £ .' i‘

cussed w1th the teacher" and“Guldellneslfor Pup;l Stlmulated 4

A s e s o LR e
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terviewee was given time}to view the videotape'and to com- A
ment on'it as one mightlinyviewing any meéia display. Im
fact they were'encouraéed to do>8o in order that comments
uppn their physical appearance and behayioral-mannerisms_. g
or irrelevant'comments about the videotaoe could be dealt

) w1th before the interview started. After approx1mate1y ten
minutes of v1ew1ng, the interviewee was. asked if s(he) was

-

: ) s
‘ready to view the videotape differently. This time s(he)

was asked to immerse himself (herself) in the situation as
= "

“though s (he) were back in_the classroom and to.congentrate

on recalling‘his (her) thoughts and feelings. In all cases,
hthe 1nterv1ewee 1nd1cated readlness to devote himself (herself)

to the task. Prior to the commencement of the SRI, proce-

" dures for 1n1t1at1ng dlalogue were explalned to the 1nterv1ewee.

Slnce the’ researcher operated all A-V equlpment the 1nter—
viewee had only tos51gnal "stop"_when s(he) wished to verba-
lize his (her) recalled'thoughtSuorffe@iindsg “In- addition,

this arrangement left the intervieweelﬁree tovfocus exclusively
on his/her interactiue thoughts‘and feelinds.

2

‘Guidelines for the Interviewer

% . e
In addltlon to establlshlng a rapport w1th the

Lm
'1nterv1ewee, the verbal and non-verbal conduct of the 1nter—

. viewer durlng the SRI were con51dered cruc1al. ‘To elicit the

fullest dlscligfre of 1nteract1ve thoughts and feellngs and

S

e i =

. RN
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to enhance the quality.of’récali,4the following guidelines
were formulated fqr the intérviewer.
(1) Do not‘make‘gvaluative comments duripng the
interview. - o o
(2Y Show a strong interest ;ﬁ‘what the interviewee is’ ]
S ' : ;
saying. ¢ 1
: . ¥
‘ C . _ _ :
(3) Do not interrupt the interviewee. o R i

f4) ‘Keép thegfocus,of'tﬁe interview on task.
(5) - Use prébing Questions Qﬁen réievént to events on
vﬁhe-videétape'or to'inﬁervieWeé chments.
- (6) USé‘the words or terminology of the interviewee _
‘ whenrph;ésing questions;

(7)  Avoid all behavior (verbal or non-verbal) which

e A

might threaten the pSycﬁgigé%éal safety .of the
L - -

interviewee. o e , ‘ S

Data and Data Sources

A tabulated format of the data and data sources - . -

“.

fof this study may be found on page 72.

Preactive Interviews (Teachers)

- . .

The interview schedule used was that developed and

©

' tested by Marland (1977) (see Appendix A ). - Although lesson

'planning .as a procéss was not a fccus in this study, it was
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necessary to. obtaln lnformatlon about the instructional
plans of the teachers ‘in order to dlscover thelr intents

'even though they mlght vary during the course of the lesson.

.-As in the pilot study, the decrslon to obtaln thlS informa-

_tlon verbally and record the data yielded more information

!

than would brlef .planning outlines. Rt the same time, it
U .
provided concrete data for analy51s. _g?e two major questlons

s s A e

in,this schedule asked,the teacher-to,rgyeal written or ‘un-

o

written- lesson plans and lesson goals. .

Professional Data

The Profe551onal Data Questlonnalre
H) requested minimal information “from the teacher. in

addition to data 1nc1ud1ng the usual 1nformatlon such as age, ¥

;teachlng experience, . teaéher profe551onal quallflcatlons, and

grades taught in prev1ous years, the teacher was asked to

18 gii o iR

1nd1cate hlS mathematlcal background (academlc and methods),

s

the subject area in elementary school that he enjoyed teach-

LT

ing most, and the subject area he felt most’ qualified to teach.

S,

These latter. items were of"hajor interest to this researcher.

/“’V

" Beliefs about Mathematics and Mathematics Instruction

s dalid el D Al

Two lnstruments BAMS (Beliefs about Mathematlcs i

scale) and BAMIS (Bellefs about Mathematlcs Instruction scale)

S D ol a i e
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developed by Collier (1972) were used tobmeasure the for-

mal- 1nformal dlmen51on of teacher bellefs about mathematics _gg?

and mathematlcs 1nstructlon (Appendax G ) Both instru-
ments consisted of Likert-type scales whlch'were constructed

using a procedure described by Nunnally (1967).

DATA - DATA SOURCES

. . ’ N
Videotapesaof lessons Eight lessons ranging from.30—40'min-

vutes were videotaped, two per teacher
both in Mathematlcs. f

Interactive informa- - Stlmulated recall 1nterviews were con-

tion,proceSsing'data ducted on the same day that the lesson

was videotaped with each teacher and

two or more pupils. The interviews

AT R L S e A gy

ranging from,45 minutes to over'2 hours.
were audlotaped and typewrltten manu-
scrlpts of these 1nterv1ews were pre-

pared. (8 with teachers and 20 with

. NN

pupils).
Preactive plans of ,Preactive:interviews rangirg: from 5
teachers o tollohminutesfwere conducted prior to;

"each of the Q'VideotebedgleSsons.
;Teéeher presageldata ﬂﬁ'profesSional'dateﬁquestionnaire washf‘ ‘
’ R - 8 ) ) A ’ . [ . ' .
o distributed to and completed by the 4

‘A

teachers several weeks after the‘pbm--

pletion of the videotaping and the SRI’s.
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DATA DATA SQOURCES
Beliefs held by tea- ~ Collier's BAMS and BAMIS instru-
-chers about mathematics ments were distributed to and |
and mathematics instruc- -completed by ‘- the 4 teachers at
tion - ' the same time as the professional P
N _ data questionnaire. . . -

L3

.Methods of Analysis

L,

Stimulated Recall Interviews (SRI's - Teachers)

"

Both interviews with 'each of the four teachersvwere
coded using SATIT. A comparison of. th different content
analy51s systems found them to be equally satisfactory for
the examlnatlon of researchmconstructs. Groupings of'cate—
geriesiahd/or sub-categdries ih each 3ystem facilitated the
égfynination-and interpretation of these constructsf “SATIT.

o

vﬁésthed for the micro—analeis of interactive data while a

macro-analy51s was used to examlne the data (lnteractlve'

o

’and non- 1nteract1ve) for the follow1ng phenomena.

eI Wt aad v s e

e s

T




Phenomena

Constraints

Teachers occasionally revealed reaSons why

they did not pursue alternate courses'or action during

the lessons taughg. The rationales disclosed cbgstituted
teacher perceiveéiconstraints on tneir instructional behav-

. ’ LS ' . .
ior. These constraints were curricular, egological, tem-
: . .

A ‘ v ‘ ;o
‘pbral or cognitive factors which the teacher perceived as

inhibiting his (her) instructional decisions: or behavior.

Attribations RS

Instances in Wthh the teacher attempted to |

explain why a student was successful or unsuccessful in
¥

profferlng a correct response, obtaining a correct solutlon
%
. to a mathematlcal problem completlng a math a551gnment, or
:‘

achieving a high- mark in mathematlcs were referred to -as

attributions. The factors to whlch aJteacher attrlbuted

pupll success or fallure were cla551f1ed as external or- 1n-'

4

ternal. Internal attrlbutlons 1ncluded factors such as

attentlon span, lntellectual competency, or personallty

'Characterlstlcs over whlch the-pupll has dlrect control

External attrlbutlons 1ncluded factors such as noise 1evel”

§

curricular vaugeness, Or 1nterruptlons over whlch the pupil

74
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had indirect control or no controlg

~
a

Selective Perception

+  During the course of the lesson, the teacher re-
vealed awareness 1nteract1vely and 1n the stlmulated recall
data, of certain-events. that had occurred. These teacher,’

perceptlons constltuted a small proportxon of the totality'

of actual classroom events and were referred to as s ctive:

perceptlons.\ It 1nd1cated that the teacher was selectlve
in hls/her choice of stlmull to which s(he) attended. The

w

raxrsmalnlng events were elther monltored subconsclouslygor

. ignored.-

[

Integrative Decision Making

.Although teachers make a multitude’of interactive

decrsions during*the course of a.lesson, the h@Ses'for these
decisions may or may not be reasoned,and deliberated, In-
structlonal decision makllg that was linked to teacher in-
formatlon about pupll affectlve and cognltlve needs or to
~ perceived pupll mlsconceptlons were often revealed 1n the-
-recall'data, hen dec151on making was based on pupll feed—
back, pupll needs, or a con51deratlon of alternatives, it

. ‘
was referred to as lntegratlve decision making.

[




Levels of Decision Making

o |

2

Teacher dec151ons were basically of two types,‘ o ¥
;those that were made Erlor to the commencement of the lesson , ‘ - ﬁ“
~and those made durlng the lesson.'vThe former were Elanned,'

and the{)atter occurred elther as a result of &he 1nter— - . :J

<.

actlons between teacher and pupll (1nterchanges) or as

4_,& :
_Aspontaneous dec151ons made durlng the course of 1nstructlono”

P
it

(unplanned)r - - ST L SRR : .

Locus of Control

‘nfreﬁorting satisfaction or‘disatisfactionlwith«
Vents, teachers frequently Jttrlbuted success, , B
ﬁallure for certaln events elther to factors out—'

- [
/herself and hls/her sphere of 1nfluence (external)

'p .

DiffErential'Treatmentiofoupils, o

: . : P B ' S
Teachers frequently revealed ln the recall dat r
an awareness of thelr dlfferentlal treatment of. 1nd1v1dudl ,‘ 

fpuplls even under seemlngly 1dent1cal c1rcumstances‘ They-
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{

dlsclosed a consc1ous 1ntent to tallor thelr behav1or to

meet what they perceived to be spec1f1c needs of 1nd1v1dual 2
pupils. v | N | ;
A . |
L - | -
. ,  Implicit Theories o B R
.ﬂj - : " v
o ‘ \ - oy

The. recall data contfined: statements by teachers
which revealed thelr bellefs about teachlng, pupil learn-

ing and pupll behav1ot. These personal perspectlves or

et TS At bt £ bt S 2. < e
N .

® | >
belief systems about teaching and learning were referred | ~

to as 1mp11c1t theories. Such! theories determine instruc- &
/ : iR

tlonal behav1or to some extent. Fme.congruency between f;
) PER
teacher held theorles and teachlng behav1or was not a focus" EF
'of thlS study ' . _ o - ) . o ‘?
. d',f?ErOactiVeimeachiﬁg’d’f',"~' : ST e e
<~ Statements made by teachers revealed that fre—f;fl_f”V' j@g
quently thelr 1nstruct10nal de01slons and behav1or Were j
\ !
guided by preconcelved objectlves for pupil learning %

- rather than by impluse or. reactions to classroom events. : R |
Teaching behavier.OrVimstructional*meves which were not - .é
‘directly related to pupil feedback were-referred to‘as. vg-
© proactive teaching. Such teachlng behav1or was gulded by' , 3
1nstruct10nal ‘goals set by the teacher S “wf. . ‘d" ‘,A, ,§

. , . C ~ o A T

- . é

N -

x
X
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& e
. Statements made by the teachers often revealed

that they were - cognlzant of puﬁal reactlon to thelr 1n"

'structlonal behav1or. Thoughts—and/or actions taken by

the teacher (reflectlons and tactlcal dellveratlons retro-

"\"‘" .

T oo R T i e b

PRI

spectlve) 1ndlcated that the teacher was monltorlng the,»

1mpact Qf hls/her 1nstructlonal‘behav1or on puplls and

~,

‘pupll learnlng.

.
~

‘Heuristic Strategies . , - v

Collectlve 1nstruct10na1 moves Wthh guide pupll

thlnklng strategles and force pupll 1nformatlon proce551ng

D RV S Gt PRk, 2 L AN e I SL RS

at hlgher encodlng and decedlng levels were referred to as
.heurlstlc strategles. ‘Since these werg\dlfflcult to .

;dentlfy from the recall data, the data was 'sieve' coded _ : P

for-heuristic instructional moves. These moves were class1—

~

_fled as 1nstruct10nal moves which serVe to gulde, dlscover,
'or reveal thought strategles (Heurlstlc Moves A) or 1nstruc— g
_ftlonal moves which force pupils to do thelr own 1nformatlon

\-

ztproce551ng (Heurlstlc Moves B)..

AN
[

. Basis for Tactical Deliberations-Prospective j o
In recalling theifjihpéractive”thoughts about '
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prospective tactical deliberations,-teachers,frequently

revealed the factors upon which they were based. These

factors revea&ed con3c10us teacher intent to gain pupil z A'?
-attentlon‘or lnterest, to’ optlmlze pup;l,learnlng, or to B o
be guided by pupilvfeedback. !
: _ - TEEe g !

: o , . ;

- By
. . 4

Instructional Strategies for Heter geneous.

' Classes : ' B . L o
’ L

Dnring the SRI's the teachers revealed-individnal
strategles for coplng w1th a wide range of academlc ablllt—
ies w1th1n-a‘class.' Such strategles were' related to lesson
paciﬁ%, qUestionlng strategies, lesson content, currlcular
resources, and ability grouping. ‘ S

Severalfof the‘categories in SATIT were sub-cate-

R SRR SL FCAR TERL g0 RI: FEX PR ""?‘-_ﬂ&li’ts:*.ukw RGN A St A e e R B .

‘gorized at lower/levels~of generality for the purpose of f o oy
macro—analysisé' 1
‘A
Stimulated Recall Interviews (SRI's - Pupils) i
! . " . 5 "é
§
. o _ e - ", . : o
A content analeis SYStem was developed'by.this %
7researcher (CAPIT - Content Analysxs of Pupll Interactlve 5
Thoughts) to analyze and: code the data obtalned from pupll _1:} _ ?
SRI Sy Whrlg several systems ‘were devlsed ‘and subsequent %
Sodlng éf'selected transcrlpts compared the system chosen ;
: ;




(CAPIT) was con31dered most sultable for the assumptlonsr‘dkcﬂ

- underlying the nature of the data and for the purpose of.if_

‘draw1ng 1nferences.. The follow1ng categorles were construct-

»

ed to obtain an exhaustlve‘analysls of the;lnteractave»data. B

@

”_1;' Mathemagenlc Orlentatlon (MO) - thoughts in Wthh the

'

-pupll reports that he ‘has percelved or 1s perce1v1ng
a stlmuius relevant to_the mathematrcal-content of the
lesson. ' Lo L .';_" | |

2. Mathemagenlc Encodlng I-.(ME-I) -«thou?hts in whlch the~
pupll reports that he has responded to. One or moré ., .

~aspects of the strmulus and was encodlng or attemptlng
to encode The mathematlcal stimulus. '

3, Mathemagenlc Encodlng II (ME II) - thoughts 1n whlch the
pup11 reports that he has encoded or translated the
mathematlcal stlmull percelved into a personally mean-

',.1ngful form.l T . .

4. ‘Monltorlng—Self (MS) - thoughts in whlch the pupll indi- -
‘cates hls awareness of and monltorlng of hls own actlons
and thoughts durlng the lesson.

S. >Mon1tor1ng—Teacher (MT) - pupll thoughts whlch reflect

u‘an attempt to 1nterpret what is 901ng on in the mlnd

of the teacher or pupil reflections on overt teacher

behav1or.' ;,dﬂ._

A

6. Monltorlng-Peers (MP) ——pupll thoughts whlch focus on the

~t~x~-behav1or*bf other pupllS"durrngwthe lesson.--'"'"w~~

IR L ISE L7 Y 7 DR

R g
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. NOTE: In categorles 4,5, and 6, no explicit'reference

was made to the mathematlcal content of the
lesson. ﬂ ’ : a
g 7. Informatlon-Relevant (IR) - pupil thoughts whlch reveal o B j_%
1tems of 1nformatlon which the pupll possessed prior to
; the lesson but whlch are related to events that occurred
during the lesson. o : e ‘ | ‘h l R '\
:8.' Informatlon—Irrelevant (II) -~ pupil thoughtsjcontalnlng |

‘“lnformatlon possessed prior to the lesson but bearing

fno relatlonshlp\to lesson content or lesson events.'

9. . Ecologlcal (EC) - thoughts in which the pupll reveals3

A Vawareness of classfbom env1ronmental aspects. such as.

itlme, temperature, n01se, or 1ntercom announcements

10. . Feelings (F) = thoughts in whlch the pupll reports an.
| affectlve state experlenced during the lesson.l

11, Extraneous (EX) - pupll thoughts whlch are unrelated to

lesson content or lesson events but dlrectly related to

the irrelevant 1nformatlon proﬁfered by the pupll.

Full detalls of CAPIT may be found in Appendlx F.
Sub—categorles were constructed for a macro—ana1y51s of

"thls data for the purpose of examlnlng the follow1ng phen—

omenaemf3 ' : ST : s s




" Phenomena \

. L~ :
Self-Concept ' o STy

The recall dd%aicontained pupil reports of inter—h'
detive thoughts which revealed %eliefs and assumptions abouth
hlm/herself : Collectlvely such beliefs constltute a self- .
concept whlch serves as a filter' for incoming stlmull, an
organizer of events, and a gulde to approprlate action.

A self- concept represents the pupll s 1nterpretatlon of hlS/

her own strengths, rlghts, and,sallent characteristics.

fMathematical‘Confidence
Statements made by a"pupil in the SRI's revealed .
thoughts about his/her own mathematlcal competenc1es.
r
Thoughts whlch revealed self-percelved strengths and weak-

nesses releﬁant to mathematlcal understandlng collectlvely

represented the degree of mathematlcal confldence.

‘Locus of Control

\

~

‘ On~severa1 occasions pujils reported dlssatlsfac—,

tion w1th certaln classroom events~or teacher behav1ors”u

Such lnstances were often percelved;by the pupll to be beF

fyond his control or 1nfluence. They constltuted a pLJll
: \

' percelved locus of‘control;

mem-;-:[ FS
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Reflective Ability

™ . - A
. 4 M

. Pupils frequently reported thoughts which they
had about prlor classroom events, peer and teacher behav-
/7
iors, and about’ thelr/cwn actlons durlng the 1esson

These thoughts collectlvely,xepresented an ablllty to re-~

flect upon the past.

Introspective Ability = =~ . - -
Statements made by the pupll whlch revealed an
awareness of and a monltorlng of hls/her own thOUghts'
(durlng the lesson) were referred to as- 1ntrospect10n. - The
degree to whlch a pupll monltored hls/her own cognitive func-

tioning was 1nd1cat1ve of his/her introspective: ablllty

Mathematical Verbalization _1~
. - /'
.« Statements in the recall data frequently contained
pupil explanatlons of mathematlcal concepts These state-
1 ments revealed varylng levels of sophlstlcatlon in pupll
‘Qplllty to verballze hls/her own mathematical thinking.
As 1n SATIT, an exhaustlve category set was used
in. CAPIT That is,” the system prpv1ded for claSSLflcatlon

of every unit in the 1nteract1ve data.» In the macro—analy—

e e i aaair AT
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sis of interactive and non-interactive data, a form of

'sieve' coding was used as a straining device to comb the

4

entire bulk of the data for specific*infrequently appearing
items. Psychologically meaningful phenomena were extracted
from the data by using a conglomerate of sub-categorlzed

items of lower generallty Sk

L%

kR
i
!

BAMS and BAMIS I .

Two instruments were used to measure teacher.be- ’ i
, : N .
, . :

liefs about mathematics (BAMS) and teacher beliefs about

-mathematics instruction (BAMIS). Teachers responded to

P T NN NI e

items. in the’ scales accordlng to a 5 - p01nt interval,

~friom strongly disagree (SD) to strongly agree (sa) as

i R R

opposed to the 6 - p01nt interval used by Colller (1972)

.4

. A personal conversaélon w1th Colller prov1ded guldellnes

e

for this modification and for the use of the scales. There-

e

were- twenty 1tems in each scale, ten p051t1ve ‘and ten neg-

PR
OINRPRNRY

'atlve._ The items scored as p051tlve 1tems were those which:
. \

LI S

descrlbed mathematlcs or mathematlcs 1nstruct10n as 1nformal
Formal descrlptlons were scored-as negatlve 1tems. Positive E

1tems_rece1ved the scale Wal/ylchecked as thelr score (SD I

to SA-5) while~negative items recelved 6 mlnus the scale value.

s e v

——cte

The item ‘'scores were totalled for each scale and each teacher

ot s A

recelved a BAMS score and a BAMIS score. A score of 60 was.

blnterpreted ‘to represent a néutral score, scores greater than‘”

A 1 et B 8 an
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60 were in the 'informal' direction and scores less than
60 in the 'formal' direction. v
An amblvalence quotlent was also calculated for
each teacher on each of the scales " This measure of the .
'Z:amblvalence of beliefs is an 1ndex of the level of inconsist- : :

« -

ency: revealed through expressed agreement w1th both positive - - :

W abee o €

. and negatlve 1tems Of partlcular interest ln thlS study
was the comparlsoniof BAMS‘and‘BAMIS scores-for each tea-
cher., Snch ancomparison should reveal whether or not‘therev
is any‘incongruence between teachersl beliefs about mathe-
maticsband‘their beliefs about mathematics instruction.

\
In addltlon, the relatlonshlp between 1mpllc1t theorles re-

A e S L AT W e A ey les v

vealed in the recall data and teachervresponses on these
\ .

scales was explored. - o ; A

Reliability and Validity

. ;

»Allﬁteacher and pupil SRI datanére coded:bj this %
researcher;. Both 1ntracoder and 1ntercoder rellablllty ?
-checks were made. Slnce an 1ntercodet rellablllty coeffi- ﬁ
. cient (. 72) 1n the use of SATIT had been establlshed by %

this researcher w1th Marland (1977) 1n the spring of 1977
1ntracoder rellablllty checksrwere made every second month
on selected samples of Marland s data and the pllot studyﬂe“

'data untll thenreSearch datawas vcollectednf The Marland
. . g g . o . .
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samples had been coded by Marland and kept for this pur%fse.;

The results appear in table 1. For the purpose of ‘ob=- é
(,

taining. system reliability checks for both CAPIT and SATIT,
two. - graduate students who were trained in the use of these

systems coded samples of the research teacher and pupil SRI )

- data. The results appear in table 4. ) v@w,
. ¢ : - N

\
‘Scott's formula was used for calculating hoth
intra and intgrcoder reliability coefficients. It is re-

commended for use i

systems which employ manyvcategories
since it yields_» ‘;ervative coeffiCient which corrects
for the number'op' .tegories in the codLng system and the l
frequency With which each is used. -Intercoder reliability
ichecks were also conducted in unitiZing and in distinguish-
'ing interactive from non—interactive data. Guetzkow s
-(1950) formula was used to est blish reliability checks in
the unitiZing.prOCess. Perfect agreement is represented by
N ' 14
a coefficient of zero. Result.,of intercoder.reliability
.for unitizing bothYCAPITAand"ATIT appear in table 4. |
‘The formula used . for Teliability checks on the separation
1of interactive from non—interactive thought units does not.
AN
take into accOunt the extent of\intercoder agreement which
‘nay result from chance. However, aéCordinglto'Holsti3(1969l.
when the number of categories>is'minimal, this tormula yields

an adequate reliability check. Perfect‘agreement is repres-

enteﬂ by a, coefﬁQCient of one. Results of intercoder reliabil-




~ design- and reliability, a compromise between high relia—

anamn s\

\

ity‘on,thisjseparation appear in Table, 4. - R r
S - - ;.f B : L‘.. e » o

. ‘ R . s ,‘y : "." : . ‘ . \\

Guetzkow (A950) suggests guidelines for choos1ng ‘

<,

the unit of analYSlS.f ACCordihg to him, there are two

factors ‘which. determine'the selection of the amount of
. \ v

4

material to be included in each unit.’ (l) " The way in o »

3 ,
which the qualitative material has been gathered and (2)

the demands imposed by the category sék to be used. in
claSSifying Holsti (1968) considers the most important
aspect of this chOice to be "that each system .i}. carries
Wlth it a certain set of assumptions regarding the nature'
of the data and inferences which may be drawn therefrom

(p. 649).

Although content validity is normally conSidered - '»f
suffiCient for purely descriptive research gholsti, 1968),‘

the problems of validity in content analySis have not been
\ .

resolved ‘Since’ validity is interrelated to’ the sampling

bility and high validity may sometimes be necessary For

as Guetzkow (1950, p- 142) states,’"reliability is a nec-
'ssary'conditiOn for valid inquiry but paradOXically, the
vcost of some steps taken to increase reliability may be a
reduction>invvalidity. | Consequent]y, a balance must be

‘strucklbetween reliability and the relevancei of categories S

‘or.unitsrulli o ;.? o '_‘ f . o "f

R




Table 1 N . | : l‘ )
: . S - L ' -
Intracoder Reliability on SATIT_coding of Marland's data-

[
LY
‘o

.
F o Ea

__\_4. i

Interactive Déta Categ0riza£ion e -
‘Oééaéion' y Numbér‘of Ségmeﬁts Céded :'Coefficiént'of

: - - o  "» Reliability .

1 _ e f Y a1 o T

2. S 60 s -
3. 80 - C90 s

4 | 80 SR .89

ety

5. | 60 92

6. 80 e .94

™=

‘Table 2

'Intracode: Reliability»on SATIT coding of Research data-

b

Interactive Da£a‘VérsuslNon—InteractiVe1Data

Cemadn g1

. Occasion 'Number_bf'ségments Cddéd”: Coe£ficiéﬁt'of
T T Reliability

1. 100 e

2. w0 92

"

~ Unitization - . Number of Segments Coded . Coeffieient of L Ly
 Occasion ' i B . Reliability -

. EESEES . .

\

3. 100 o 96

N S0t T e T

2 500 T od

3. 50 e g3

i
5
P

MG Iy - iy,
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-

'Categorization ° Number of Segments Coded Coefficient of *
* Occasidhn e ' ~ ‘ - Relialility
" ,‘.. . L l . o p S . . - .

-

¥ \ 130 . SR .90

o2t e 130~ N 949 B
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Table 3 _ . .

Intracoder Reliability on CAPIT coding' of Research data

Lg

Interactive Data versus Non-Interactive Data

Occasion Number of Segmehts Coded ' Coefficient of
- ' . Reliability
“ - N : < _
1 . 40 | .95,
) 2 40 - _ .93,
3 o . 40 .93
. .
Upitization.
Occasion " Number of Segments Coded Coefficient Zi
g . _ : Reliability
1 o 40 .03
2. CL w0 o Loz
3 a0 - - o1
' Categorization ’
: , : . o .
Occasion . Number of Segments Coded  Coefficient of
; - , - © Reliability
1, . 90 - 95
2 _ 90 S .92
- 90 © .98
- Py e} By
. .
‘&



Table 4

=

Intercoder Reliability &n Coding of Research data

SATIT Coding

Interactive versus Non—interactive Data

Investigator and

Investigator and

Unitizatioh'
Investigator and
Investigator and

- Categorization

Investigator and

Investigator and

CAPIT Coding

Interactive versus Non-

Coder 1

Coder 2

Coder 1

Coder 2

Coder ‘1.

Coder =

uInveStigator and

Investigator and

Unitization

Investigator and

Investigator and

-

Categorization

Investigator and

InVestigator'and

Coder 1

Coder 2

Coder 1 = °
Coder 2.
Coder 1

Coder,Z

91

" Coefficient of
Reliability

.91

.85

.03 a

.06 a

.88

.77

.90,

.87

.02 a

.04 a

.84

.86

.a A zero coefficient of reliabili-’ for unitization indi-

cates perfect

agreement.-
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In this study, a check was made for 1nternal con-
sxstency in the recall data as advocated by Rlchardson et
al (1965). He c1tes three means of‘evaluatlng response val-‘
idity. ' | - ' '
' .
(1) The use of valid external evidence to - compare with
' the response materlal.
(2) =vidence within the 1nterv1ew such as the inclu-
) sion of dellberate qﬁestlons to prov1de a validlty
»
check w1th other responses, That is, examlne all
responses for inconsistencies. .This wOuid include
examining various overlapping, related.or repeti-‘
tious pieces of information. |
(3) Assessment of the‘style orlmanner of responses which 
| .may.ihdiCate respondent‘motivatiohs forsSpecific
responses. |
~In addition, interview techniques advocated hy Maccoby (1954),

Cannel and Kahn (1968), and Richardson‘et»al-(1965)'served as

guidelines for increasing the validity of responses.

Structured Interview Questions (Teachers)"

ReSponses by teachers .to the structured questlons.

were extracted from the SRI data and comparlsons were made.

Similar Nodal Dialogue (Teachers‘and'Pupils)

. Responses to probing questions-asked byvthe inter-

v . . . ' T . . )
viewer at these similar nodes were described, analyzed, and-



used as a basis for comparlng pupll—pupll and teacher—

pupll lnterpretatlons of the lnstructlonal process.

jPreactive‘InterViews (Teachers)

I
Thé data obtalned from preactlve interviews W1th

%
the teachers was analyzed under the follow1ng headlngs.
(L) Goals/purposes.. “ | )

(2) Instructional DeliVer?ESystemst"

(3) Instructional Strategies.

(4) Conteht Structure and Sequence.

Assumptions

.

_ . v PR PR U .

ThlS lnvestlgatlon of the 1nteract1ve thoughts of

teachers and puplls u51nc 1ntrospect1ve methodology was

based on the follow1ng assumptlons?,

1. Verballzatlons about covert 1ntellectual behav1or

'are_reasonably accurate representatlons.of that be

‘havior. -

4

2. ‘The interactive~thought,prOcesses of teachers are

- - "important determinants of teacher behavior -during
N « R . ’ ‘ ./
instruction. ‘ - : - ‘ /

. . o~ ' o : -/

3. Teacherswand pypils can be viewed as’informatioh
pProcessors. »

‘4. The major participants in classroomtihteraction -
the-teacher and the puprls— constitute important

/



!

sources of information in the investigation.of the

. teaching. - learning process. . ' . B

Limitations
N ' . \q

 {The principal limitgﬁiéns of the stUdy'ége:
l..,Séméles,foséhools, teachers, lessons, and pupils
were‘éﬁali; : | |
-2:i gabdom sampiing techniques.were not used'in the'Study(
3.~‘ﬁ6ﬁ¥stahdéidization of teacher and pupil task énviron-
b“menf-charagteristics} i | |
These iimitationé pfeclﬁdé,making COmpafisons across\che

sample or generalizations about individual teachers or pupils.
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Chapter IV

RESULTS OF THE INVESTIGATION ‘

Introduction™ Coler

’

. A micro-and a macro~analy51s of all teacher SRI _#
¢

data and p pll SRI data were conducted The mlcro analy—

sis 1nvo‘ved thgiuse of two cpntent analysis 'systems (SATIT
and CAPHT) in which all 1nteract1ve thought units were class—
ified under dlscrete categorles These categorles des—
scrlbed spec1f1c‘facets of teacher 1nformat10n proceSSLng

and pupll ;nformat;on processing.- The macro- analySLS was.
based on a typeiof.lsieVe‘ codlng whlch 1s not an exhaust—,

ive codlng System but one by whlch larger chunks of the

| recall data contalnlng more than one thought unlt can be

identified. These larger chunks were then quantlfled as

‘1nteract1ve thoughts lndlcatlve of phenomena such as pupil

'self—concept and mathemat1ca1 confldence Or teacher deci-.

¥

s
sion- maklng levels and teacher percelved constralnts The

‘macro- analy51s of the SRI data was not restrlcted to inter--

active data.'

The results of these analyses are presented in

_this chapter.‘ The chapter has two sectlons Sectlon A

contalns the mlcro—and macro—analy51s of the teacher

stlmulated recall. data, teacher responses to the Personal

o

95
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and professional batakéuestionnai'e'and teacherfscores¢
on‘BAMS and BAMiS.”YSection B contﬂins the m}cro-and
macro—ana1y51s of the pupil stlmulated recall data and
comparlsons -f teacher-pupil 1nterpretatlons \f the

‘instructiona. process.

« '/ SECTION A ’ S
VERN ’ :

tlmu&ated Recall Data (Teacher)_nl

N Interactive Thoughts

/ , .
The content analysis system (SATIT, Appern-

~dix C) developed.by Marland‘(1977) was used to analyze
the transcripts of the eight teacher stimulated recall
intervieﬁs (SRI's). Only ten of the categorles in thls

system were used as no units occurred in the 'Fanta51es

ot

category. Segments or portlons of segments of the proto-
. + ‘ \
cols cgmprlsed of non- 1nteract1ve teacher thoughﬁh.lncom—

pleté teacher thoughts_gr interviewer interjectionS‘were

nnot coded. Table 5 presents as a percentage of the total
number of thought unlts 1dent1f1ed in each lesson, the
number of thought unlts in each of the ten categorles for

eachglesson.

'The.average percentage of thought units in .~
each of the ten categorles from the first SRI's were
compared with those from the ‘second SRI’ s. The relatlve

« average frequency pattern remalned the same. That is in
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both cases the following results occurred.

I}

e .
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The largest

average percentage of teacher interacﬁive thoughts re-

Interpretations (First SRI's=14.5%,
Reflections ‘ . :

Anticipations
Information—Other

Berceptlons

Information-pupil

Betrospective tactical deliberations-
Goal statem%Ets

Feelings ’

v

SRI's = 32.5%, Second SRI's = 23.1%), followe. oY

14.2%

called was prospective tactical deliberations'(TD—P First

+ 13.3%
+10.0%
+ 9.9%°
+ 6.2%
+ 8.9%
+7 6.9%
+ 4.6%
+ 2.5%

An examinatiOn.of,individual‘teacher'percentege

" distributions Of'thought units revealed that differences

existed‘between teachers and between lessons for the same'

‘peacher. | ‘ j /’

-

The range’ in percentages for each category was

as foilows:

Perceptilons
Interpretations :
Prospective Tactical: Dellberatlons
Anticipations
Reflections.
Information - Pupil
Information - Other
Goal Statements
Feelings

Retrospectlve Tactical Dellberatlons

S

( 2.8%"

( 8.7%
(17.8%
( 4.8%
(10,.6%
( 4.3%

( 5.2%.
(2.2%

(1 0.7%

( 3.9%

11.8%)
21.8%)

30.7%)°

15.4%)
19.6%)
11.8%)

-18.6%)

Second SRI's=13.0%) ..

6.3%) -

5.2%)

'10.8%)
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Elght of the ten categories of 1nteract1ve.
‘thoughts were analyzed on the basis of" thelr sustantlve
components. Six of these used@ subcategorles comparable
-to.Marland's (Perceptions, Interpretatlons, Reflectlons,
Antlclpatlons, InfOrmation—Other, and Feelings). :The cat-"
egory, Prospectlve Tact1cal Deliberations, was analyzed
-according to the predomlnant factor(s) 1nfluenc1ng these

‘teacher deliberations;‘

Substantive Components of Perceptions

The subcategories represent visual and gural

cues to wglch teachers attended dur;ng the lessons. The per-
centage dlstrlbutlon of teacher perceptlons in each lesson
shown in Table 6 ' is more reveallng if examlned in llght of
~the wide dlscrepenc1es between the total number of percep-
ticns_of teacher Av'and the other three teachers. The dist—-
,ribution reveals. that the teachers were primarily aware of
;verbal and non—verbal pupll behav1or. Teacher A mada'con—
v51derable use of pupll fac1al expreSSLOns as cues upon wklch
to base his (her) estlmates of pupil covert cognitive and
affective states. Excerpts from several cf these thought~
units include the followin§.¢:

| ... his eager‘look . , | N
'.l.vhe:washsmiiingv:;.' \ v

Va 3

... they were relieved looking ...



... he's got this fﬁnny look on his facerthat'
tells me ... w
... by the look on his face I ...

waitrng for the looks on their faces ...

.. .Starting to look like he's got a glimmer of

e |
e just by her face. She sort of 1lit up and ..

!

e their mouths are hanglng open

-.. confused just by-the look on her face ...)

. £ ' '
A further analysis of student verbal ‘and non-verbal behav-

ioral cues revealea‘that'few (about 22%) of these percep- -

tions were non-lesson content related.
: 1

Ll

Miscues

Several 1nstances of mlsculng occurred in these
lessons, by elther the teacher Or one or more pupils.

\

Teacher Miscues

¢

s |
Teacher miscues consisted of the following:

-Lesson B- 2 A student c1ted the dlfferent sized circles

“from whlch they were to compare dlfferent'

fractlons but the teacher 1nterpreted 1t as

a criticism of thelr_d;fferences in circul-

1

1
arity.

i
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Lesson C-2: A student (interviewed) offered an answer
. l \ . R . ) “ »‘ )
which another |student repeated and for which

the latter redeived credit.
Lesson D-2: Students interjected to correct an error on :
the board and the_teacher»interpreted-it as

- /

R .
an ommission which was also the case. Only

the latter wasgcorrected.

Pupil Miscues o : : ke

Pupll mlscues were as follows:
Lesson A-1: (1) Students raised hands to answer a serles
| of questions which the teacher dld not
intend them to answer. |
. . ” (2) Students left thelr desks thlnklng the
lesson presentatlon by the teacher was

»flnlshed when 1n fact it was not.

Lesson C-1: (1) A student (1nterv1ewed) felt gullty due g

. to a mlsunderstandlng of ontest guide-
lines | | - | -
Lesson'b-l:: (1) A student (1nterv1ewed) interpreted the
lesson as a simple revie ‘whlle’the tea—J

- C ) cher saw'it as ansimgo tant transitlon
 point. f : T

(2)‘Same as A- l .(é).

v
N

‘Lesson D-2: (l)-A student chose to read a book durlng part

of the lesson although dlrectlons had been



. o : C ) I

givenjto'the tlass before the“ieSSon
started to attend to the lesson-presen—

h
!

N © tation.

n (2) Same as A-1: (2).

- While these constituted a very minor part of the

total lnteractlons between teacher and puplks, their con-

~

-

sequences are relevant. : _ ' A

7 a : L
Consequences of Teacher Miscues ' ' '

Lesson B-2: The fractions Wefe'graphically difficult to -
_/ ' ; R cOmpare,-did not correspond quantitatively to

,~f\f§\\\*\\  their respective-res;esentations and could have.

been a source of confusion to some students.

Lesson C-2: The student (interviewed) expressed disappoint-

£'S

| " ment which combined with his (her) other recall—“ﬁ
ed thoughts indiCated that s (he) viewed him
(herself) as a w;ctlm of unfalrness or bad luck

... or both : . R o j f,

Lesson:D-2: The error, although'minor,‘remained_on the board

)

i& spite of their attempts to correct it.

Consequences of Pupll Mlscues

'
|

T

Lesson A-1l: (1) A student (1nterV1ewed) wHo was asked only

one questlon ‘during- the lesson, expressed - -

.resentment over_the‘teacher/answering his (her)
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own questlons whlle the teacher revealed
that thé)purpose of the’ tactlc was’ to save
tlme and‘51mu;taneously keep_the pupllss'
thinking. |

.eQ(z) " The teacher'had to send pupils‘from both
grades back‘te their?desks,vregain the
attehtioh:oftonevgradé-and?then'continhepjfh3 e,.
the 1esson presentatlon." :

‘Lesson c-1: (1) After months of the same contest the

ﬁlstudent (1nterv1ewed) was Stl 1 not sure

the guldellnes perhaps4had not ‘een'exF'—

“ - 4pllc1tienough.
Lesseh D-l;‘(i)' The'student (1nterv1ewed) pald 1n ermlttent

L ‘hfattentlon to the lesson and. starte _werhlngw
#on’ what_s(he) assumed the a551gnmen1 Wouid

‘be. This.same student also foundiit\nec-
essary to request ihdiv}duai help.with thet»
assiénment'prohlems ffém the teacher at -the
-eﬁd ofvthe lesson presentation. |
(2) same as A-1 12) above with thehe#ceptioh
» that there was_oniy one ‘grade in the blass.
!

Lessop'D—Zi (1) The student did not check the assignment

ahswers, waS'reprimanded by the teacher'and

subsequently paid attention to’the lesson.
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a

' : | (2) Same as D-1 (2) above.

Substantive Components of Interpretations o

Based on their perceptions of students, t .

teachers made inferences primarily about student states. ' ;

"+ of mind. To a much lesser degree they 1nferred student
’feellngs and student de51res, motives ~=° needs (Table7)

Slnce very llttle seatwork was engaged in durlng the film-

A BT Bat e s T

ing of- these 1essons,the absence of. unlts in the category

o

- "gtudent working, not working"_was not unexpected. Tea-

~cher A made at least three times as many interpretations

L esREERSCST L T e B e 3

as did any of the other three teachers in the study .
Little or no mention of student motivation during math

instruction was made by any'ggrthe teachers.

: Substantijve Components. of'Refiections : : J

Reflectlons de not 1nclude thoughts.about past
teacher actions: although they did 1nc1ude all other teacher.
interactive thoughts about prior events :in the lesson. The
majorlty of teachersi— eflectlons weFe about student ver-
bal behaviors and othez student behav1ors 1nclud1ng ‘work
vproducts. A conSLderable proportlon of these thoughts were

. el

about lesson content and lesson characterlstlcs.‘ Few tea-

cher thoughts focused on time constralnts or. classroom noise.
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°

Table 8 presents the percentage distribution of teacher

reflections by sub-categories.

A further analysis revealed that téacher reflec-
tions on non-content related thoughts const%tuted about
ten per cent of all theié'refleotions. That is} the tea-
chers reflectlons were predomlnantly lesson task related , é

whlle those non—content related thoughts weréﬁprlmarlly

focused on the psychological dlmens;ons of the lnteractlve

-

L R

process involving affective factors which were implicitly

related to the content-related facets of”the lesson; These

teachers' reflections represented.approximatelylone sixth

SRS AR A, e T

of all their interactive tHoughts compared to one fifth as

reported by Marland (1977).

a

Substantive Components of Anticipations

SRS R Y

R

=

Teacher ihteractive thought units classified as

]

antlclpatlons 1ncluded,teacher predletlons of future events

LA

1n_the 1esson‘and expectations of students. The former were

frequently forecasts of possible oonsequengbs of prospective

‘5

tactical deiiberations which were rejeéted by_the‘teacher.

Teacher anticipations were predominantly thoughts about . B
wha* students might think, say,*do,,or_feel. Approximate-
1y one-half of these were about what students might think.

A large proportion.of these anticipations were expectatiohs

Q

>
A e IR RN AR RN

BRXA

’ . . “ . . . ;
o’ - A g’ o o
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Ss or failure at specific points in the

s

lesson. The former constituted twice as many as the latter.

Only two teacher
they did or dld

bution of these"

Substantive

s revealed interactive thoughts about what
not want to occur. The percentagéﬂdfstrl—

sub- categorles appear in Table 9.

Components of Information — Other

/ Information brought to the lesson by the teachers

formed a<part of

their information proce551ng and 1nfluenced

their interactive behav1ors. Although infcrmation about’

‘ pupilsl(Informat

ion - Pupll) and several pupll case stud—
¥

ies (non—lnteractlve data) appeared in the teacher recall

transcripts, only- 1nformatlon other than about pupils was

”analyzediin this

category and appears in_Table 10 . There

werelé pupil case‘studies revealed by;teacher A, 3 by tea-

Astltuted teacher

cher B, 6 by teacher C, awd 4 by teacher D.- In all 19 in—
_stances, this recall was prompted by 1nstruct10na1 moves

' made by the teacher durlng the lesson and frequently con-

?ases for the dlfferentlal treatment of

puplls. ~ifferential treatment of puplls 1s discussed on’

page

<

Whlle the klnds of‘Information—Other'processed,

by teachers varled the ma]orlty of this 1nformatlon was

about currlculum

content, currlculum experiences, teaching

.,

4
K]
g
4
)
».‘.V
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principles or style, and beliefs about children. All
' ) 1

' four teachers recalled interactive thoughts'about routinized

classroom procedures. Teaching principles or style, beliefs

about children and routinized procedures are presentedpin

vj%LAppendix K.

T

. , s L4 N
- Substantive Components of Goal Statements L : \- i

oveee)

The average percentage of goal statements found

in teachers' recall of interactive thoughts was low (4.9%)

g £ i L

bdt ccnsiderably higher‘thaafthat found by Marland (1977,
2.7% . 'These statements were scbjcategqrized'as affective
‘and cogaltlve goals. ' The latter were analyzed further into,r . <
three cognltlve lelslons. These divisions consisted of
vgoals which the~teachér{had witﬁ regard to pupil thougﬁts'
or understandiﬁé, pupil attentioh or interest and pupil
_ﬂWork; The goal statements were predominantly coénitive.and_
ff\\\*\\ 'represented more specific goals than these expressed in thev».
| ‘preactive teacher interg}ews. The largest‘numbervcf cogni-
tive goals were related to pupil thoughts and pupll under-
standing. All but one teacher recalled affectlve goal state-
ments that were processed 1nteract1velyAalﬁhough-there was
considerable evidence in the non—intera ive recall data
that this teacher was consc1ous of pupll affectlve states.

(See Table . 11. ) S ~ : : .l

Excerpts of a few of these goal statements (pupil

-~ . “
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lesson.

thoughts

Feelings

which teachers recalled emotions experienced_during the

-to thlnk of another way of do;ng_;tﬂtr.ff“”f

Feelir - rebresent_thedlowest frequency of‘all

» . - 108

and undersé%gdlng ) are presented below

" trging to - get them to think beyond that e

—

to try and get them to think it out ... o .
I wanted them to figure that out'themselyég cen

I wanted them to think of many differeqs methods

for finding the solution..

... I wanted them to underStand the relationship

of money at that pcint..,

. I wanted the kids to get through to their parents

that they (the parents) are’doing_it a proper way,

just different..:

This category includes all thought’units in

e

thought unit ccr,gorles (2.4%). The largest number of
'_emotlons experlenced by ‘any teacher in a- 51ngle lesson

was in A—2.v This teacher sensed a general pupll attltude
,both frustratlng and annoylng to him (her) whlch pervad-
ed the first part of the lesson.. A number of 1nterruptlons
.also occurred during this same lessonl. An announCement'
'about snacks, the return of students from a French lesson,

the ch01ce of students to dellver the snacks, all of Wthh

|
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necessitigkgﬂghanges in lesson plans by the teacher, may

have precipitated more emotional teacher reactions. Five

1nterruptlons in lesdsns A-1 and A—2, and one in lesson

D-2 were mentloned by the teachers in the elghts SRI's.

Although a few short interruptions occurred in a few of

.the other lessons,~they usually occurr2d either.before‘or'

near the end of the lesson presentation. The percentage
- o
AN N

distributions'are presented in Table 12.

- Substantive Components’of Tactical Deliberations -~

Retrospective

Although these thought units comprised an aver-

_ age of only 7.14% of all recalled 1nteract1ve thoughts,

they represent an lmportant professronal functlon of mon—
itoring one 's own actions and thelr effects upon pupils
and pupil learnlng. These thought units-were c1a551f1ed
under three sub categorles (See Table 13). | _ e

e ,ll_7Introspectlon durlng whlch the teacher is con-

scious of and monltorlng hlS (h er) thoughts durlng

the lesson.

109

2. Reflect ons or interactive thoughts about prioxr ..

1nstructlonal moves without any evaluatlon of- these
moves. .

3: Evaluatlons or 1nteract1ve judgemental thoughts

(p051t1ve or, negatlve) about prlor lnstructlonal

moves.




[ L PSR

o ARSI R R AL T S A s v e

110

-

.o

0f the 48 evaluative thought -units, nearly 73%

were negative. That is, these teachers were highly criti-

cal of their instructional behav1or. An analysis of their

=

external and lnternal attrlbutlons for their success or

failure in achieving-set goals revealed that in SpltaEDf

thelr many percelved constralnts to teachlng and pupll learn-

ing, these four teachers exhlblted a 50 -50 1nternal external

‘locus of control, a somewhat reallstlc perspective. - An

analysrs of thelr attrlbutlons for pupll success or failure

revealed that of the 40 1nstances cited in the recall data,

internality was the predominant attribution. Six attribu-

tions for pupll success were cited (6/6 -internality) and o

°.
34 attrlbutlons for pupll failure 22/34 1nterna11ty, 12/34-

externallty). A frequent attrlbutlon for pupil failure was
lack of attentlon.' Other internal attributions for pupil
fallure 1ncluded the follow1ng.

- .has emotlonal and soc1al problems ...

they're not as smart as'..h

that's an attitude problem,...

has difficulty'grasping new ideas ...

- . . .

There were 6 out of the 12 external attributions
for pupil fallure for whlch teachers tended to blame them-

selves and/or thelr 1nstructlonal tacths Notvonly were

these teachers critical of’thelr 1nstructlonal moves but

they also assumed_respon51b111ty for pupll mlsunderstandlng,

N

oa lerkais mtae e
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confusion or inability to answer questions correctly.:

Basis for Prospective Tactical Deliberations

Of special interest to this investigator was
an examinatioﬁ ofﬁthe factors which influenced téachef
prospective tactical deliberations. These interactive’
thought uhi#svwerelqlassifiéé under féur subfcategories.

"1l. Optimization of pupil learning: ' Those teacher

¢

deliberations for which explicit confirmatio$ of

such an intent was revealed in the SR data as

either anticipations or goal statements.
2. Pupil ‘attention or interest:  Those tactical de-
_ liberations acted upon by the teacher to gain
k”\J” : :

pupil attention or maintaip pupil interest.

3. Pupil Feedbackﬁ' Those ﬁaCtical dgliberations

Q‘ v. ﬁ“ "' ’L;hich stemmed from‘the intefactional,process and

.wére‘guided.by bupil feedback. |

4.'.PrdaCtivé: Thbse tacﬁical delibefations écted

upoh by the teacher and upon YhiCh pupil'feedback

'seemed to have no bearing nor was théré an explicit-

.ly'expr¢SSed teacher intent ﬁo optimiie pupil learn--

ing or gainvpﬁpil attention.

VoL . < o .
5. '‘Miscellaneous: Those tactical deliberations which

could not be classified as one of the above four -

— o sub-categories. . [ = . I o
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More specificallf, these bases for such delib-
erations revealed conscious teacher intent. While many
‘of the tactical deliberations acted upon by these teachers
could well be classified as 'Optihizatibn of‘Pupil Learn-
ing’, tnis investigator chose not to includeithese unless
the‘conscious_teacher intent to optimize learning Qas re-

called in the SRI. protocols.

The highest frequency for these‘bases was.PrOf‘
-actiVe (Average’per cent = 55.4) followed‘by'Optimization
of Pupil Learning (Average % = 21.4). ‘These‘two categor—
ies constituted‘an average percentage of 76.8% of the five

‘.bases;(See Table 14 ). To a much lesser extent their pro--

~o 4
N

spective tactical deliberations were'based on pupil feed-
‘back and pupil attention or interest. Although all four

“teachers were cognizant of pupil feedback, tbis basis
(See Table 14) represents sallent p01nts in the lesson at

which the : teacher consc1ously altered hlS {(her) 1mmed1ate.

112

’tactlc to meet specific pupil needs dlsclosed through puplllv

feedback, an'Obvious, though notaexplicitly stated intent

to enhance pupil-learning;, Of further.evidence were 11

1nstances in which a teacher 1nteract1vely determlned the =

pace of the lesson, content of the lesson, 1ntermed1ary
success of the lesson and tactics to employ, by'using a
spec1f1c pupll or spec1flc pupils. and thelr feedback as.

gduges. (See page for a,dlscu551on of "Use of Puplls
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as Gaugeé"). Although levels of decision making did not
- constitute a focal‘poiﬁt of this study, a discussion of
unplanned versus planned instructional activities is pre-

sented on page

Macro-Analysis
_. The folléning Ehenomena‘wére revealed in the SR

.data although éeverél of these were not anticipated init-
'ially'by the investigator. in céntrast to the previous
analyses, both iﬁteractive aﬁd non—inﬁefactive recail data
Qefe used as a basis for thié/ﬁacré—analysisL |
1. «Differenﬁial Treafment of Pupils
2.  Instructional Constrainté . J
5. ‘Use of Pupils as a Gauge
4. Levels of DecisiénvMaking
fS; Training Effects,
6; Additional Pupil Information (Non—intefédtive)
7. 'Additional Information (Nonfinteractive5
8. Teaching Stylés |
9. Implicit Theories
10. Heﬁriétic Instructional Movés and_Strateéies

11. Case Study (Lesson ' C-2)

122



e e S LR

S

123

leferentlal Treatment Of Puplls‘-

There were 32 instances’ of thls phenomenon in the

SR data (Teacher A=17, B=4, C=3, and D=8). ' These differ-

. ent treatments' were revealed in relation to tactics whlch

the teacher used or did not use because of teacher percelved
individual pupil needs orvproblems. These phenomena vere
related.to tactics designed to accommodate thepaffective;-
or‘emotional.needs'ofrcertain pupils, to circumvent unwant-
ed: 51tuatlons whlch had preui?usly arisen due to specific
cognltlve and affectlve ‘pupil problems, to 1nculcate a new
student into routlnlzed classroom procedures, to compensate
for weak and to counteract strong pupll self-images, to.
accommodate ‘pupil dlfferentlal cognltlve levels, to balance

-

pleasant and unpleasant pupll classroom exper;ences( to

* compensate for personality traits such as shYness; fear,

'or‘laziness, to control the number'of“dyadic interactions

bdefects.: Three of the four teachers. dlsclosed the former

between the teacher and‘hri@ht students through avoidancev

or aver51on, and to compensate for pupll phy51cal defects.

The following prlnc1ples and teacher tactlcs descrlbe the

ways in ‘which teachers exhlblted dlfferentlal’treatments of
| : o : .

pupils.

A.. The Principle of Compensation

Teachers dellberately,and consc1ously compensated

°

for teacher percelved pupll personallty tralts and phy51cal

and one teacher the latter. TactiCS'employed'to this end



(e v

1ncluded the fOllOWlng. 4 : o o
'l;' Frequent tactlcs to check on the attention of
one pupil who sat in a front desk because of a

hearing defect.

.

Y

‘ 2. Tactlcs to prov1de non-threatenlng 1nteract10nal
| situations as well as seml prlvate pupll lnltlated
dyadlc contact with the teacher whenever requested
3. 'TaCthS to force lazy students to tackle thelr work
: and to- dc thelr own 1nformat10n processxng without
‘help from other students ‘or the teacher;

- B. The PrlnCLple of Accommodation

i - All four teachers: dlsclosed dellberate and nlanned
accommodatlon tactlcs for dlfferentlal pupll levels of cog—’
nitive development and emotlonal maturlty. The'followxng

tactics were employed. AT : I

“1. Tactics to accommodate

a. attentlon spans,” . : .
p. abilities to. answer high level guestions,
c.'freflectlve and lmpu151ve thinkers, ;

d. abilities to engage in curtalled reasonlng,

e. mathematlcal verbal SklllS. -

ervTactlcs to accommodate

Va.-~needs for extra attentlon,
b. abilities to tolerate jesting, -
c. abilities to face failure with equanimity.,
cd. abilities to accept corrections or constructlve
‘criticism without embarrassment.c ‘

'Cc. The Pr1nc1ple of Aver51on

i

ThlS prlnc1ple of aversion oOr av01dance was ex-

hib?ted explic1tly by two teachers and lmpllc1tly by one.



These teachers revealed that while they attempted to
direct questions‘to all pupils in_the~class, they avoided
asking certain students because they thought’these‘students
,would'always have the correct answers. One teacher dls—
‘closed in an SRI that s (he) felt it was unfortunate that
»they dldn t recelve more attentlon durlng 1nstruct10n. A

discussion . of teacher 1nteractlon with bright students 1s

125

contained in the t0p1c "Coping w1th Heterogeneous Mathema- -

tics Classes" on pade

D.  The Principle of Circumvention ‘ O

Preventing unwanted situations, both affective
and cognltlve, through circumvention was dlsclosed by all'

four teachers. Thelr expertlse in facilitating de51rable
learnlng condltlons and malntalnlng lesson~£g:& was due

in part to thelr exten51ve ~nowledge of their puplls and
also to thelr knowledge of and ablllty to 1mplement tactlcs

related to- thlS principle. These tactlcs included those‘
R . ’ l‘j_. ‘

\

designed to _
: VS

1. . minimize 1ncorrect pupil’ responses, v N

2. prevent pupll dlfflcultles w1th seatwork and aSSLgn—
ments, |
3. mlnlmlzeedlstractors to lesson objéctlves,
.4. ellmlnate,qegat@ye attltudes toward mathematlcs,

vv-Jp(

_5; av01d 51t&a%;gn#@threaten1ng to pupll self lmage,

(:6. - prevent emotlon ,reactlons and dlsruptlonsc/

i

B

7. eliminate factors that 1nh1bf§ mathematlcal con—

)

~
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The remaining three principles were exhibited by one teacher

only. ‘

E. The.Principle of Unobtrusive Orientation was related

to tactics employed by the teacher to orient a new pupiif

to classroom procedures. Rather ironically, this student

elicited undue teacher interaction through inattention

'which posed the question of whether‘private orientation
(7 .,

s

by -the teacher might not have been more appropriate in

thlS ‘case. ’ - ’ -

F. The Pr1nc1ple of Balancing pleasant and unpleasant

pupll experlences in the classroom was exhibited frequent—

1

1y by the teacher and constltuted a significant attrlbute

o
T

.

in view of the fact that it occurred within a 51ngle lesson

as well as from one lesson to another..

: 'y . ' S
G. The Principle of Levelling involved teacher tactics to

improveithe self—concept‘of’several'pupils. For pupils who
wereureluétant to-answer questions or who had difficulty
artlculatlng correct responses the teacher took the tlme
to ensure that they achleved some degree of’ success. In

one case the teacher consc1ously employed tactlcs to prevent
. *E’"‘(

'any enhancement of th pupll s‘self—concept.

. ‘. _& ‘G . A . .
This levelling of pupil self-concept was generally

from low ,to hlgher but. the cage in which it was: ‘from hlgh to

lower presented a puzzllng phenomenon to thlS 1nvest;gator.

°
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In the latter case, it involved an extremely bright stu-

©

dent whose unmet emotional needs ‘were disclosed in a SRI.

t
N o4

In contrast;to Marlana's study, only oneé of the
.5 principles he cited’(Compensation, StrategiC'Leniency,
Power Sharing, Progressive Checking).and suppressing Emotions)
was exhibited 1n thlS study . However; in the pilot‘study,

both the principle of Strategic Leniency and’ the principle

of Power Sharing were eVidenced.

Constraints

A number dﬁ\factors c1ted by the teachers con—.
tituted teacher perceived constraints to their instruction-
b al flelelllty and 1nstructional effectiveness. Teacher A

c1ted 18 factors while the remaining three teachers cited
the same number collectively, Ecological constraints com=
monly cited were spatial, temporal, disruptive, organiza—
tional; nd cognitive although they are interdependent.
The cognitive constraints perceived by the teachers were of
special interest to this investigator. These were categor—
ized as teacher perceived teacher“cognktive constraints
_ and“pupi cognitive constraints as follows:v
A Teacher Cognitive Constraints

1. Adapting lesson content and pace to varying lev—

o <

els of pupil cognitive development.»

‘2; Not'aware of pupil thought processes.

R
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34h Pupils can temporarily deceive teachers about
3\their understanding of cohcepts taught.

4. \Dlsc1pllnary and/or dlsruptlve factors either
usurp relevant 1nformat10n proces51ng space or
‘cause information overload.

15;;_ nablllty to monitor two groups SLmultaneously

b

6,J-Inab111ty tp effectlvely teach certain concepts. !
- ) :

|
IS

~.1n mathematlcs.
3. Pupll Cognltlve Constralnts o
‘l.l Pupil non-use of relevant 1nformat10n in math
C : problems. -
| 2. Inability to verbalise their mathematical thinking.
3. Inadequate llstenlng SklllS. | |
4. Pupil averSLOn to u51ng new. and/or dlfferent
methods-for solving problems.
5. 'Puplls -who are not 1ndependent thlnkers or workers.
6.‘ Pupll proffered examples 1nappropr1ate to lesson
<. - objectives. |
7. Pupil inability to'chodse'the most effective»’
methods for solvrng problems. R
.8.. Mental laziness. 6 ® | | ..ff -
One teacher stated that perhaps one adverse effect
of telev1sxon v1ew1ng on puplls is that lt contrlbutes to
mental 1a21ness, wit's kind of sp0111ng them. I don't - \
thlﬁk they think as well as they used to. They don‘t know

how to entertaln themselves 1nterna11y | It always comes from

o
.o
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e

the external in." : ' : o ¥

I
i

The semi-structured questions did not include a -
focus on teacher perceived constraints nor were interviewer
probing questions directed at this area. 'As for possible

means of eradicating these constraints, few suggestions
_ =y . T .

were proffered by! the teachers in the recall data. . 7

b

. ' i=e of Pupils as a Gauge

.1 four teachers in this study used indiv1dual
students or sub groups of students in the class to gauge
their lesson flow and lesson pace. There,were ll instances
disclosed in the SR.protocols although teacher A Cited four
of'these. Bright students‘Were used |,
‘ l. to quicken‘the pace:ofvthe:lesson‘hy providing‘

'
o

correct answers succinctly.

2. to provide a peer teaching funption.through_helping o

other pupils.With seatwork and through answering
| higher level questions correctly. |
.-3.. tohgauge whether further explanation or nugtiple
empbodiment was needed. | |
~Slower students were usedl
| l., to gauge the class understanding of a concept.
2. to gauge the pacing of the lesson and the quantity

=of content to be presented in a lesson.

Average students were used 1nd1v1dually and colleftively to

R
\
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gauge lesson pace particularly when economy of tlme was
essedtlal.l Teachers were cognizant of students who were
quick to grasp and those who ‘were slower at grasping new
coneepts and planned re—teaoplng or reviews of concepts to
' ensure future understanding. Teachers also prov1ded flex—
1bleﬁgu1de11nes for pupil choice of deferent methods of

solutlon but were largely gulded by the abllltles of thelr

average stpdents in their 1esson presentations.

Levels of Decision-Making

The prospective tacticalvdeliberations of the
teathers were amalyzed to determlne the levels of decision- -
maklhg., A notlceab e characterlstlc of those spe01f1c p01nts
in the lesson when_teachers rapidly welghed alternatlves
as’ that ihVariably‘they consisted of;'either—or' choices,
That‘is, only two courses of»actioh werercontemplatedlandx
. \ : - ~ \
;ohe rejected:although collectively they_represent'a mult14

vtude of alternatives. What was not apparent.was Whether
jthese teachers were cohsciously aWare of their teaching AN

'styles which these collective decisions represent.

: ThL prospeCtive tactical deliberations acted uponpl~
by»the teachers during the lesson and revealed in the inter-

active recall data were classified as planned, interchange,

and unplanned decisions. Of the total number of decisions

" made, ggvunplanned decisions were made in eight lessons
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(Teacher A=ll;pteacher B=2, teagher C=1 and teacher D=53).

These unplanned‘decisions were based on feedback_from stu-

dents in the form of unsolicited pupil comments. or questions,
‘student.difficulties with 1esson content, and student pro¥
ffered examples and problems to be solved. In no instance
did any teacher depart abruptly or radically from planned

)

activities. , yr
. v

!j,, o ’ .

Training Effects " 1.

- Non-interactive SR:df%a provided 15 inStances‘
‘of teacher reactions to and/or assessment of feedback ob-
tained through.vieying the videotaped lessons, which were"
;indicative of,their potential for pre and inservice train-
ing oflteachers. At certain points in the SRI's; these
_teachers deViated from the purpose of the interView to
conSider and evaluate lesson events admitting at the same

time that thesehthoughts were not interactive. It was all

the morevsurprising given the completely non—evaluative

L e ot e TS oK et B rste i e v et e v

nature of the study. Temimm'A revealed 11, such effects and
the other three teachers.revealed 4 collectively (B=2, C=1,

and D=1). While- the duration of most teacher SRI's ranged

37 3 o

2

" from 1 hour to l and a h%%§3hours, teacher A's SRI's each f

'lasted approx1mately two hours. This teacher did not have
immediate subsequent commitments and came to the interView pre-
pared to spend as much time as it took to view the Videotape

lesson and reflect in ?etail upon hié (her) interactive
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thoughts.

Al

Of these 15 lnstances, six were related to

observations of pupils whlch caused the follow1ng teacher

reactlons.

IR
o
S
G

-Q\;; (a) the teacher assumed that two students were llst- ?ﬁ*

ening to the- lesson presentat;on but could 1nfer
o, N :
o from viewing thelr sequentlal acglons on . the v1deo—
tape that they were exper1enc1ng a dllemma and
in all probablllty were not listening.

‘(b)f‘the teacher assumed in the lesson that the stu-
dents could see the concrete demonstration of
equ1valent fractions but reallzed from the video-
tape that a number of students were probably too
far away to count the rectangles

(c) the teacher notlced on videotape that a student
had raised a hand twice forﬁa-tﬁlly‘of which.ofuﬁ
two methods was used to solve a Eroblem, an event
that duriné’the lesson resulted'in’a miscount.
S (he) pondered why other pubils'who had used both
,r methods had not raised a hand tw1ce, a consequence
whlch_s(he) had not ant1c1pated durlng the lesson.
(d) the teacher'conflrmed his (her) interactivetim4
pre551on that a student was not behav1ng normally
-during the lesson and attrlbuted 1t to th. pre-

sence of the camera in the room.

B L U
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(e)  the teacher-obserVed that a classroom rule
_ . ,

(split grade) barring pupil interruptionsvof‘tea-

ching except inan emergency resulted in a number -
_.of students,‘"waitingdlike vultures"‘to ask ques-
‘tions. ‘The teacher comment was, "I never thought‘

-\0"‘

of that till now. If they have to go to the wash-

Lo “
room I guess they're afrald to ask 1e at that time."
(£) Slmlllar_to (e), a student hadeaited about 10

- L]

mlnutes .to inform the teacher about her mother's
presence at the door. The teacher commented "I

must have really reinforced that . 'gé?

[t 14

8ix of these,teaCher-reactions were relafed to

observations of their own-behavior.

(a) the teacher noted the higher voice volume used
in hlS (her) teachlng, a phenomenon‘xhiCh occasionf
ally resulted in a temporary carry :-"‘* to non-
1nstruct10nal_51tuat1ons as prev1ously remarked
upon by_the sChool.secretary. 'S(He) evaluated this
behavior'positively;

(b) ‘A teacher commented, "I notice I'm always writing
on;the‘board.",'but"evaluated this behavior posi-
tively:

(c) After viewing a sequence of, questions and no answers

from the pupils, the teacher remarked "I was aw-

Afully easy on them " but concluded that s (he) must
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' occurrence and concluded that the slower students .

(e)

(£)

have been thinking that they just need more time

on the concept.'é .

After viewing the number of pupll hands up (to
answer questlons) that had been 1gnored the

-

teacher commented on the unfortunateness of the
get more turns to answer than the others. »
After a short dlalogue ’ﬁgthe SRI regardlng math—

ematlcal termlnology used m§ the‘le§~-m

cher remarked, "Ao@ually I should haue'a,
look at what they have to: learn next year. .
This last instance'lnvolved an astute observation
and recognition of teacher body laqguage, an illu—‘
stration of thlS teacher's strong cooperatlve
commitment to the,study,and a pervadlng rgtent to
treat his (her) part in it as a learning experience
It involved a teacher 1n1t1ated prlyate teacher-

pupil contact. The pupil was perceived by the tea-

 cher to have social and,emotlonal problems whlch

T:

!

created academlc problems for him (her). An out—‘
"burst had occurred in this 1nvest1gator s presence
prior to the day on Wthh the lesson was filmed.
The follow1ng dlalogue was teacher lnltlated

—

"He doesn't get much good news from me ... SO I
rush off to tell him something good. And then at
the same time he asks me for help with his work.

134
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l .
. ' " ‘
When I come to , I mean I'm just looklng at .

the body language part, "what I'm actually looking s
like. I come to tell him something good, ah, al-
most playing up to what he needs and I put myself

at a lower level than him which shouldn't have

been necessary. But I must have done- it for some
subconscious reason. And then as soon as he asks

me for help with the questlon, I stood up whereas

I could have just stayed squattlng Now why did

T do that? I don'g know .... :

;I: "It's making ‘you wonder now?"
ET: "Yeah. As soon as he asked me a question, I stood

up, like okay, I'm the teacher now. I don't know,

funny ay?"

The remaining‘three-instances involved'teacher‘ob;
servation of pupil behaVior relative to %imultaneous teacher
.behavior. h (=8
(a) the teacher observed pupil ﬁiscuing in response

to avquestioning technique in which the teacher
*  intent was not to elicit verbal pupll responses
S(He) commented, "You can do that too much of course}".
(b) .the teacher observed a pupll hand up for some tlmea
and Whlch was eventually 1owered w1thout teacher
response to‘lt S (He) made the comment,¢"It»shows'
- me ... I was ‘going on too long and. not looklng back
‘at the class to see if anybody has any questlons.
(c) the teacher observing a pupll_response behavior
&as-critical of his  (her) qnestioning technique.
' The_teacherlfemarked, "I asked them too soon and I
don't really give them enough tiﬁe to»even think

about it. And f'think they feel pressnred.{..I try
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-

to (give them enough time) but there you see,

I'm guilty of- it.". | ' s .

Additional Pupil Information (Non Interactlve)

Although the information about puplls proffered ,f
by teachers during the SRI's included case studies of pupils |
kciassrfied as.non—interactive) and finformation-pupil' ' }
interactive thought units, a number of non—i:teractive .
'thoughtvunits about puoils which were not iengthy ehough ,‘ : 4
to be cla551f1ed as case studies weére revealed These state- |
ments were a51des to thé interviewer and in some cases |
hteacher attempts to e#plain, justify, ar rationaliée his - . o
(her) own actlons although they were not proffered in a ; é
defensive manner. This information con51sted of teacher |
Rnowledoe and assessments of_ind1v1~ua1 pupils or groups of-
pupils. Seyeral'of these are noted below.’

1. vOf'a_puoil who did'seem to demand and receive a
disproportionatebamoggt of attention,rohe tea-
cher made the comment, "He needs a»lot‘of atten-
.tion ... although I‘don't pick him all the time
of course. Lots of times“i do it (pick him) to
get it over . w1th " |

’ 0f two female students who were 1nterv1ewed and ot

‘hom the teacher‘ﬁade a,consc10us deCLSlon:about

t - f way through the ‘lesson to ask questlons be-

ca.s3e of»thelr partlclpatlon in the study, the ’,

4
Y
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follow1ng teacher comments were made.

-

"They're both such good students ... both
cooperatlve. ‘They're not the. type who if
1'd left them out, it would really matter.
so I might léave them out a little more
normally."

3. One teacher compared the\oupils' ihte:aCtive
group behavior in & splitvclass»andvproffered
reasons for these differences but prefaced her

" remark by, "You can see...

4;‘ Although four pupils'in one grade in a split

| class.were not included_in the study, the tea-

cher revealed informationﬂabout their group be-—

havior.

5. =~ Two teachers analyzed the mathemat%cal competenc- - ;

jes of their classes. Teacher C estimated that
the average‘ability of her pupils was above
average while teacher B estimated that approx1mat—

ely two thlrds of the students were average or

weak in mathematics. ; ;

Addltlonal Informatlon (Non-Interactive)

Iin addltlon te 1nteract1ve thoughts about pup;ls.
and a host oé other relevant areas, teachers also dlsclosed

1nformatlon about the fol%owr%g.»
. ’ l”bhﬂ o
1. Thelr use of currlcular materlals and resources.

2. Routlnlzed classroom proceduresil v S
ocedures: ‘

e

. h

3. Curr;cular,experiences.,
wF . LT
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4. Curriculum requirements.
s 5. Interactions with parents and parental assistance.
. * : ‘
6. Teaching styles. , ]
While much of this additional information was con-’

firmed through investigator observation, no attempt was

made to empirically verify it.

Teaching Styles

w ,
Through the analyses of both 1nteract1ve ‘and non--

1nteract1ve SR data, many instances of 1nd1v1dual teachlng
styles emerged. However, the ba51s for 1nc1ud1ng these

in the study was not 1nferent1al. The 1nstances (AppendlxIO
are paraph*ases of teacher statements whlch were made dur-
1ng "the SRI S. There were 32 1nstances revealed. (Teacher
vA= 7, B=3 C-17 and D—'S) “No. attempt was made to cate-v

_gorlze teaching styles as the study was not de51gned for.

this purpose. ﬁiv : o ' .

Impllc1t Theorie”

' The SR data contalned many teacher bellefs

about teaching and learnlng. Although these were not nec-
?f ,
essarlly consc;g%s1YWprocesaed 1nteract1vely by the teacher,

¥

© they constltuteISets of 1mpllc1t theorles whlch are reflect-"

L°N (
. ed to varylng degrges 1n teachlngybehaVLOrs. The degree of

_eon51stency 1n'§hﬁs reflection was not a focus of thlS study.

N
L

¢ v garia ap i s oy e

PRI

#=

-




—— e
NI —————— TS R AP SRR AT o

B L g Ay
bl LRl LD LA, A Jer 1o
¥

‘ | 139

A total of 112 beliefs about teachlng and learnlng were
B=25,.C=46
Teacher implicit theories are presen ed in

disclosed by the four teachers (Teacher A=26,

and D=15).
Appendix K.

Heuristic Instructional Movesvand Strategies

For the purpose of this study; heuristic moves

and heurlstlc strategies were dlfferentlated and the form-
er ClaSBlfled as heuristic moves A and B as follows-\‘ ' . -
Instructlonal moves whlch serve

Heuristic Moves A:
to gulde, dlscover, or reveal, re—

lative to pupil information,pro—

.“

ce551ng.
Heurrsric Moves B: Instructlonal moves Whlch force
| pupils to do thelr own 1nformatlon
o - » proce351ng |
v . Collectlve 1nstructlonal moves Wthh

'Heqristic Strategies:
gulde pup11 thlnklng strategles and
force pugll 1pformatlon proceSSLng
oo _ at hlgher encodlng and decodlng levels.
- o Table _l5presents the numberand d;strlbutlon of
heuristic moves revealed by'eech’teacher:during the'rWOISﬁi S.v -
K ’ . o : ' . .',":"

Y




Table 15 . . o

'leacher ‘No. of Heuristic .No. of Heuristic . Total No. of
: - Moves SRI-1 A ', Moves SRI-1 B Heuristic Moves
o a 6 ' — 10
y - 1 4 | .5 X
. 7 23 ; 30 e
) 2: S22 .14 :
e Y o 59
< ‘& ".,

These heuristic moves represent only those moves
4 " .
nade with conscious teacher ‘intent and recalled during the

5RI'§. They are not representative of the. totality of such

noves. which could,be iden¢ified through analyticél observa-

: : {
:idgal.techqiques: The heuristic moves A identified in the

>rotocols consistéd’éf the following:
l; Mathemagenic prompting: Proﬁptiné'which provideé‘
. guigdelines for pupi;s phipking Stragegies but
which do nbt_provideAthe response ‘as is the éase“
iin ';esponse prombting'.
_2;_ Céncept preSentation which elicits inductiVe rea— 
 soning. - T
3. Teacher cross linkage ‘of concepts-for'pugil én—}
“.COQiﬁg which also included 1e&rpingi§fan8fér-
‘J4,  Teécﬂé: syhthesis.of-aigofithm\;téps.
5., Teacher control vadistractors Quring prdbiem ,
sbl?ing.- | g |

Teacher ¢ontrol'of contént.specifics in pupil .

-

proffered problems to’ be solved. ' -

' The heuristic moves B identified in the protocols

consisted of the foliowing:

"o e e
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1. Pupil preliminary estimatio~ of problem SOlutions.,
2. Divergent questlons. ' - ' et
3. Pup11 oral COnstructlon of verba. problems. -~ =
J(,,*a !

4. Non—numerlcal verbal pupil responses requlred " ?

5. Intentlonal teacher. errors in lesson presentatlon,

a L
2

6. Varlety of problem-solv1ng methods presented AN 4

ER

7. Pupll choxce of problem solv1ng method requlred.

8. Pupil anticipation of tkacher questlons expected. ;%
9. Intentional.paclng of teacher questlons to allow: :;%
: : ‘ ‘ o Tl

 for different pupil’cognitive styles. " “ -é
10. Prevention of rigidity.in pupil ttougﬁt'processes. E
ll.“Planned sequen01ng and mixing of hlgher leyel E
| questions. i( | ! %
12.° Pupll speculatlon‘requlred. f
13. Functlonal relevance in teacher choice of problem ;
.contexts requlrlng additional pupll 1nformatlon -%

g g

j : ‘ . , ) ;

14. Teacher elicitation of maximum levels of pupil in- . = in'?

r .
N

formation process1ng capac1t1es. & o

15. 'Pupll trlal and error. methods requlred. ’

~

16. Teacher refralnedfrom promptlng (Mathemagenlc or

Response)

17. -Pupil curtalled mathematical reasonlng accepted by

. . . . K ) / !
teacher. - RTINS . N

R

18. lPupil understandlngqend5Verbélizationkof process

required.’
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19. Pupil flexibility in solution format required.

“

;

'Heuristic.strategies are difficult to identify

from SR data since they consist of sequentlal comblnatlons

E

of heurlstlc 1nstruct10nal moves which occur durlng short . R

1ntervals of instruction or global strategles whlch are
perva51ve over. longer 1ntervals of instruction, a whole i

"r . b

lesson or several lessons. Because ‘of the hlgh 1nc1dence

‘of heuristic moves in lesson C-2, it.is the only one in

et ;pm

which this investigator has identified heurlstlc strate-

R R
DR LI T A

i
b Pl

gies. These are discussed in the case study. (Appendlx L)

Comparison of Teacher Response to Semi-Structured

Questions ' o
-t ' 4

Durlng the second SRI each teacher was asked a .
series of questlons by the Jnterv1ewer.. Collectlvely

these questlons probed for teacher conceptuallzatlon of

i R e

mathemat@cs ‘and 1nstructlonal moves which reflected that

\>' A

conceptuallzatlon.- Teachers were informed of thls proce-
‘dure . durlng their orlentatlon and 1mmed1ately prior to thelr
second SRI. They were also requested to recall 1nteract1ve‘
thoughts and feellngs. To mlnlmlze 1nterference w1th tea-
cher recall, sﬂx questlons were asked at the conclu51on of

) the 1nterv1ew ?nd the remalnlng twelve questlons were asked
,intermittentlyithroughont the %BI.-”TO maintain theinatural‘
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£low of~recall and dialogue these 12 questions were not

asked in any consistent sequence. The question'might

opportunely arise as part of the dialogue in a teacher
1n1t1ated segment and in a few cases the teachers recall

answered the questlon without it being asked. The. remaind- |

of the 12 questions were posed in 1nterv1ewer 1n1t1ated : oo j

segments. As a consequence, not all of the guestions were,

asked of all the teachers, however a total of 74 questions

chosen from the twelve intermittent guestions were asked of
e

the four teacher . These 74 gquestions and the teacher re-

sponses provided a basis for comparison .

Teacher Responses to Seml Structured Questions r
" ,

Question‘l(aﬁ‘ Why did you introduce this concept in that

, - 4
manner? E |
Responses: S - S, g
Teacher A:. "The text provrded a 'good review as well as 41
the introductlon of a new concept. ‘§'
t . N .
Teacher B: "I've used this method for the last five years . ¥
‘ and find it best. (Introduction of fractlons : R
on the board using dlagrams ) CE Lo R B
Teacher C: "Because understandlng -and belng able to ‘use a ;
: : method is more important than which method you
use. (Teacher taught -a new method and compar—

ed it to the old method prevrously taught )

Teacher D: "I used the same method as the text prOVLded
o - (Teacher presented the lesson, on: the overhead
- projector. ) o e
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Question 1(b) Why did you use those terms of refevence?
Responses: ’
Teacher - A: "They ve heard the term before and know what
it means. Understanding mathematical termin- §
- ology is a math skill. Too many math terms 3
can be cumbersome and a hindrance to under- j
standlng.“
Teacher B: "So pupils know, understand, and use'math terms. 3
Teacher C: "T¢ build student math vocabularles which W1ll %
- enable them to express themselves.. : ;
- & . B
Question 1(c) Do you think. that the students had the math- S
, ' i
o ) ematlcal knowledge and skllls to understand §
‘r . . . §
the new con %555 ¢ g
Responses: ;
Teacher A: "The majorlty of them should have but a few need-
' ed more explanatlon. : :
Teacher B: "Yes they did. I checked with thelr teacher in lﬁgV

the previous grade to see what concepts had been
covered and the time spent on fractlons."

Question 2 (a) Why did you use that'(thoseﬂ example(s)?

Responses:

e et e e e TR S-S i

. Teacher C: "The contexts of the problems were those with
: which they were already familiar and understood.

Introducing too  hany.new situations makes it

difficul#¥ for them t ‘concentrate on the new

*concept belng taught.

e i, s e

.

Teacher D: "By worklng with a number of dlfferent common

' denominators they will see the inconvenience
and the difficulties in working with large de-

. nominators and 'understand why - we chobse the low-~
"est common denominator. The %CD is the most -
efficient way." - LRI
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Question 2(b) Why did you sequence thelexamples in that
dhanner? . 4
Responses:

‘Teacher A: "The initial sequence was given in the text but
I wanted somgthing quite simple but different
from those in the text to see if they understood.”

Teacher B: "I deliberately started with the simplest frac-
tion and progressed to the more unfamiliar and
difficult fractions." :

Teacher C: "By showing both methods they would be able to
: draw analogies.  The concept was more meaningful
although the methods were very similiar when
true estimates were used (Partial Qpotient )
Method). By not introducing a ne&‘problgm‘type
they would feel more secure with the new method.""

Question 3(a)’ Why did you use that format?
Responses: -

Teacher C: "It was not intentional but somewhat sloppy.
: T use a consistent format to improve their
. ‘estimation skills." '

Teacher D: "To show that both types of answers are correct.

' - It's important £0 include correct format in the .
solution and the answers to problems.
pifferent formats or ommission .of format can be’
confusing to some students but not to the brighter
students who already have a good understand;ng."u

.

¥

Question 3(b) ‘Do you think the students understood that

. - format? :
RESPonSeS T ‘ . \\«w

. _ : _ ¥ . N
Teacher A: "I'm not sure SO from here on I'll have to teach -
' : ‘it again or give some more examples."
. . » K

Teacher B: "Yes, I find it usually is the best way. .

ps

e
gl7

ek i

¥

3
i
A
%
3

1

B aaes e Rt T

b AROERNINNER

BRRSREEAST BUS SR S e




146

Yes they did, as most students were able to
complete their assignment during the lesson."
' \
Teacher C: "It may have been confusing to some so I should
- have used poor estimates (which the teacher did
later on). : '
I think they did."

Teacher D: "Some would initially and later they all would '
' .since it provides versatility..
Some would but after more examples they all should."

Question 4 (a) Why®did you ask that question? . .
: This was never asked by the interviewer.

Question 4(b) "~ Why did you ask ‘"that question?™

Responses: u

Teacher At "To get him to pay attention. . T
: Because she lit up like she knew the answer. = '

Because gshe hadn't had a turn yet. : SR

I was pretty sure she was watching.

To keep him interested in the lesson.

He didn't have a look on his face that meant -

he knew what we were talking about."

Loy

Teacher B: "I just pick thém‘randomly and usually spot‘somef

o ‘one's eyes tQEt show they're paying attention." ,
Teacher C: "He wasn‘tvpayfhg attention. ' _
: I wangeica correct response." )

b

Teacher D: "He di¥ti't get a question like that the previous
~ - day and I wanted to see if he was more able to
get it today. ' ' - o ‘
! o He would be able to do it correctly and also to,
explain it. ' _ , ' ’
Because he had chosen the denominator.
I wanted to see who was able and felt confident
enough to answer." ‘ - . «

Question 4(c) Was the étudénﬁ;usiné*the rightimethod to solve *

the problem? *

Responses: . ’
_Teacher D: "She was .adding instead of subtracting."

-

!



Question 4 (d) Why did you ask someone else that same
queétion? : _ ’ o
Responses:

A0
Teacher B: "It's pointless to keep after them if theyégga't
' know the answer." :

Teacher C: "To give as many kjds as possibie a chance to
' answer." .. ‘ »

Teacher D: "It did not serve a constructive purposé to
: . - labor over it." - N . '

Question 4 (e) bAre the students able t§ Qerbalize their.
| matﬁématical’thinking? -
Responses: | o | ';= .
Teacher A: "Some are g&fﬁ”capable thén others."
' Teacher_C:  "1 give theﬁ”bractice so they'll get better
S at it since it's important for kids to be able

&0 verbalize the situation."

‘Teacher D:-“"SoméAare able to but others don't get much be- L
! - yond rote memorization." ‘

.‘Quéstion S(a)‘ Do you ever use a'differént approach and if 4 !
so, why did you use this one? - e

All four'teache:s'ihdicated that they had used

ch the same concept but two tea-

ot

vdifferent apprOaéhes,td tea
'chéfs felt'that certain cbﬁgtraints (Curriculum resources
and a split claSSX.restricted their{fiéxibility. “Two tea-
chers may héQé interprétéd the question differently as théir

‘answers were given .in terms of the use of manipulative mat-

oo

- —
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% o _ | Lt

\
erials versus their non-use. The approach used by one

teacher was chosen because of past success with it.

Question 5(b) Why do you use more than one,approach?

Two teachers mentioned the need for a variety of g
approaches. One of these»stated.that«s(he) andgthe pupils
like varlety and s(he) uses any approach that- s(he) flnds
successful. A th;rd teacher stated that "you change it
when you're not getting results —>it—depends ondthe~pupils."
The fourth teacher said that the approach taken depends upon
the different age levels and the puplls'need for concrete

1
‘experlences .

Question 6(a) Would you classify your method as. inductive

or deductive? S

S Two teachers classified thelr approach takenyln. o %

the videotaped,lesson as dednctlve. One sald that the
" approach taken was a iittle of both, whlle.the.fourth tea-
cger perceiVed'the initial part of the }esson;as inductive
and the latter as deductive. ”Through-ohservation, this ,;
investigator would agreedﬁith their,respective'classifications;

. _ ;
_ Qnestion 6(b) Do you_tend toruse-one method more than the

¥
7

other, and if so, why? 7 o -
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Responses: -
Teacher A: Uses deductive primérily. S(He) , through past
exgerieﬁé%icdncldded thé£ tﬁe stgdents in that
class Qgéé%ﬁot good at inductive feasoniﬁg.

Teacher B: Used,both; his teacher stated that it depends

on‘thé'uﬁfﬁg‘;
| ' b (; -
uses 1nduct%y§ methods to teach new concepts and

: 3 o
deductive Udg%%ph concepts with which the students
! : LIVES : :

f‘_-}, .

d the lessdn being taught. S(He)

‘are already fafi H;‘" ‘ e

Teacher C: Uses both. Thiggféécher said that s(he) woﬁld
need to analyze the methods used before s (he)
could answer the-question but stated that, "I
enéourage them to think fér themsél?es."; .

Teacher D: Uses deductive primarily.  This teacher stated

v

that s (he) generally follows the approach taken'

/jby the teacher's manual.
./,_’» t i : °
A

Question’liiﬂf,bg you‘teach‘strategies for problem solving
aﬁddkf so, why? ' |

' Responses: .
Teacher A: Teaches sprategieS'for certain’Skills'becausev,}

’

it makes %t easier to learn.

Teacher B: "Problem solving is an area they must know but:
: they have difficulty with it. The bright -stu-

dents evolve their own strategies for attacking

‘math problems.?* T . : .

2

. TeachefJC:-}T?ééblem solving is my”cdrréﬁt bone to work orIr
. ' "~ .... they negdvprOblgms that are open-ended ...

B
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.-

what you need is problems that kids have to
think of various ways to solve them.

Teacher D: "I’hayen't with this group yet. When we come
to problem solving I will probably give them
a strategy in the form of steps to take,
approaches to a problem, and key words, clue
words, and that sort of thing."

Question 7(b) Do you think that students-need to be taught

strategies for problem solving and if ‘so,

'why?

Responses

Teacher A: "I would thlnk so in certaln cases .....pbut you 3
don t have enough time. _ B %

Teacher B: '"Yes, definitely. It's something common that
‘ they need not only in math - in Jjust everyday

living ... . .
? - AN

Teacher C: fDeflnltelysblThat‘s the most important part 4
= of math." . o , : 1

Teacher D: "ves .... it would give them some routine way . . 3
S ~  of approaching a problem, a way of breaking a ‘ 1
problem from a mass. of sentences ... into some- ' ;
thing that they can translate into .a mathematical 4
form, be able to extract from the problem, )
1mportant parts. .

C o~

i bt 3 i

> ST

Summary and- Dlscu551on

' Generally, these teachers made a reasoned choice o i
;hof the manner 1n Wthh they would rntroduce Lhe concept being
Tctaught . Three of the teachers 1ndlcated that they con51dered

puptl knowledge of mathematncal termlnology 1mportant. Al- I

'though only two teachers were asked questlon 1(c), overt

'_teachlnglbehav1ors and SRI protocols lndlcated that all four : o



teachers were cognizant of specific student weaknesses in

‘math understanding and, took measures to overcome them.
\ ,

Their choice and sequence of example problems were delib-
erate and provided a strong basis for pupil-understanding.
Consistent attention to format through the lessons was sing-

. . . \
ularly lacking. Not one teacher mentioned in the SRI pro-

- tocols, the importance of format and/or netation in the N
teaching of mathematics. Yet all four teachers indicated

an awareness of pupil misunderstandings c .e to format.

Bases for teacher choice of student to answer questions are

presented oﬂ pagé . All,fqur teaéhérs were conscious of
_their intent]to give all studenﬁs‘infthe éiass a fair pro?
portion of questioﬁs ﬁo answer, although a numper of other
facgors such as pupil inétténtion, pﬁpil understanding;.and
pupil ability to answer correctly bften determinéd\that |
chdige. ‘The bases for asking thé éame question of two or
more studénts-when novanswer was given by the former stu-

. , \ ,
dent, varied. However, the pace of the lesson, time con-
straints, teacher peféeption of pqpii affectivefstates and
a desire tplmaintain fheﬁinstructionél flow were factors
which guided teacher decisions to pursue a question with
one student or to éék another studéhﬁ.‘ Three reasons:men-

—

tioned for pursuing a question with a single student were
1. to provide a review for all the students,
2. .that it wouldn't take too long, and

~
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3. that the teacher didn't want to ‘leave the
student with a bad feeling. -
Three teachers indicatedlan awareness of differ—
ential pupll ablllty to verbalize mathematlcal thlnklng
An 1nstance arose in a pupll SRI durlng the pllOt study

where a pupll in grade five was unable to verballze his

'understandlng of a concept. Not only did he‘lack an ad-

equate math’ vocabulary to do so but he also dlsplayed an

' 1ncomp1ete understandlng of the concept taught durlng the

lesson.

while the four teachers revealed that they had
used and do use dlfferent approaches to teach the same
mathematlcal concept there seemed to be 1mpllc1t ev1dence
from their responses that perhaps they do not habltually*
analyze their teachlng methods as 1nduct1ve or deductive.

Certalnly both methods lend themselves to heurlstlc teach-

'1ng if that is the 1ntent of the teacher. However 1nduct1vac'

methods and heurlstlcally used deductlve methods requlre
con51derably more plannlng of content sequence and compon-
-ents, an approach that if used frequently can become -a

routinized Rrocedure and one that 1nduces pupll thlnklng

.modes requ1r1ng hlgher levels of 1nformatlon proce551ng.

If teachers tend to use the approaches presented in teacher

math manuals or guldes, these may need to be examined for

®
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appropriate proportions of inductive and deductive"methods_
as .well as for the.incorporation of~heuristio teaching
strategies. Students Qho have difficulties with inductive
reasoning may need more practice and/or‘appropriate probiems

for which they possess the prereqUisite knowledge.

'Problem solving is often assoc1ated exclus1vely
' Wlth word' problems in mathematics even though a problem
implies a difficult question to be answered or a perpleXing
situation that requires a solution. The?teacherS'in this
'-stuoy interpreted,question»7(a) as referring to ﬁath:'word'
problems. Perhaps this fact is more significant than their
responses to thelquestion;f‘Strategies for attaoking math
problems-or answering‘hath questions Which.are numerically

stated can also be taught. fes for‘writingﬂmath,

tests and exams can be taughtg_- Suoh'strategies

' sa&e teaching time~and‘c0nsti' "s of heurlstic teach—
ing.‘ If teachers and teacher "manuals segregate 'word!

L27, :
roblems as da separate unit of study, it belies the func-
&F , 1 ,

w _ o o
tionality of mathematics. ’ ‘

All'four teachers were of the opinion that stud-

ents need;to be taught strategies for problem solving.. - One

153

FEn

. teacher viewed thi$ as the most important part of mathematics.

3

ki ackiGshl .

B T L ST

B e R = TR PN

PN

SN A Laa T

A“..‘_-L.w:w <

P S



-

"Coping with Heterogeneous Mathematics Classes

‘ Although "the topic. was not a focus iof the study,
it arose 1n ‘the SRI protocols as non-lnteractlve data prof;
fered by the teachers. Puplls in three of the four classes
vident-ped possessed a w1de range. of mathematical abilities

while the fourth class was above average as a group. Each

teacher expressed an oplnlon regardlng ability grouplng for'

math 1nstructlon and elaborated on how they coped with het-
erogeneous classes in math. i
‘(I.stands for 1nterv1ewer and T for teacher)

‘Teacher A

A 4

154

I: Do you'remember,what you were thinkding when - came up? .

T:>dLike 1 was thinking ..?%'He s my greatest kid in the

“room. Well him and ... I've got some academl-

Cee . cally advantaged ‘kids mlnd you, above average: xids.

But those two kids are verging on glfted

- 1: Oh.

T: Not really, “but vexging.

I: Does it present any problem in the/math instpuction to
' ~have two kids like that or one in each grade’>

T:;LNo Well, "it doesn! t‘present me WDth a problem. Al-
o though I mean I don't mind that kind of challenge at
‘r,all. I'd llke to- have thole class -like that ...
Cr You' know, you're racing. £& find énough stuff for them
‘to do prov1d1ng you can ‘train, them ta be.independent.
>And most of those kids can be shown how to do that ...-

Iﬁp Do you thlnk 1t s a problem for them°
.-'k I B - A
T: Yes, 1 thlnk it's a problem for them because I know

‘I don't really have enough time toO really -—- like I
. say to really get them into something. But -then that's

'my opinion. I'm thinkipg; you’ know,. oh your time 'is so -

importafnt.- You've got to be. learning all the time.

But really, you knoWb they know so much for their ages .

-
[
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'already.' Maybe it isn't necessary'but I alwzﬁs feel,

you know, I'm wasting their time by not giving them

somethings OF they could be s8¢ muéh_bette:.‘ Just
think whatkthey»could do if only I had time. So they
maybe don't think it's a problem put ‘I know they're
kind of being held back. A

Have you eyerlconsidered ability grouping for math
instructidn?

Ohjyeah,”i'd really -like to but well,'I‘ve got two
groups already (split class)- 1 would just @ove to
pe able to split up my 4's but I just know T won't be

. able to handle it. They would get even less out of it

then. As it is, well, like 1'fn trying to individualize'
by having them go ahead at"their'own rate in their re-
gular text.- So I'm hoping to overcome a bit of the
drawbacks from not grouping them.

Teacher B

.... at times 1 would use him but I got to a point I
1 said I'm not going to ask ‘anymore because he:
knows all the answers so I went to somebody. else ceee
1'11 have to actually settle him down sometimes be-
cause he knows all the answers all the time. I avoid.
him at times. ’ ’ : ‘ :

fz,brougﬁt'up an interestihg?point but 1 didn't per-

. sue it. I could have but most of the students‘wouldn't

underspgpd it. ‘I_wanted-to‘go on with the lesson.

The ones that can do an exercise quickly and finish

off, they can go ahead and they love to work- on thei
own. aAnd the ones that dre'struggling with certain con-—.
cepts, they'll just pace themselves and.somet;mes not -

even do it.

Have you ever conéidered"ability grouping for math
instruction?J - : L _ :

.... agawn iflwould\depend on wﬁa£ matefial you have ...’

You coul” probably try a group-se551on where you see,li,
they can evolve the concept. . . ‘ _ ’

R

-
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J
Teacher C

T: ‘I try to (check every pupil's seatwork). I also do

that during my marking because then I know which kids

I have to re-teach ... I don't believe in grouping kids.
I feel it's a waste of time. You cut down the instruc-
tion time by a half if you've got two groups. You can
only spend half as much time teaching, therefore you
can spend half as much time remediating. So I would
rather do all my remediation by picking out the weak
student during the lesson and re-teaching them if nec-

essary.
I: .... do you do anything in groups with the more able
- students? ' ’
T: ....¥I;always teach the total program. And I have

fairly challenging work for them all. I would rather
" cut down the wWork ‘that the lower kids are doing. nd
so in terms of extra things that the smarter ones /are
doing, I gear myself to the smarter ones and the lower
ones keep up. Oh, I shouldn't say that-I gear it to
the upper because I think that probably, you know, in
all honesty, the upper kids could move a heck of z lot
faster. = But then, what's the:point? So I- believe that
if you make it fun for the kids and you make it under=
.standable for the kids, then the smarter ones paven't
suffered. . Because, you could outstep these really, o
really smart kids. = .... They should probably be stretch-
ed more than they are. But then, at the same time,’ you
- need good materials if you're going to give that kind of
individual assignment.. And I .really don't think that
there is too much available for us that kids can work
that independently. Even the bright kids need instruc-
tion. And as far as I'm concerned, I suppose I'm deal-
‘ihg moreée with the basic skills. But I would sooner they
learn something the' right way the first time rather than
"learn it wrong and then have to re-teach them.
’ .\K . . i
I: Have you ever considered ability grouping for math in-
‘struction? R b ‘ : B
T: Ah, grouping according to ability is good ... I find
. that all the kids can be successful in math. - And if
- you have the low kids together you can travel at a good
, pace for them to learn. However, as soon as you have-
- that, same group in Language Arts, they seem to  miss oqut
bn models of good answers which they really, really: need.
Y It"s not -so,important in math .... about 7 years ago I
’ think, I Tedd to have groups ‘in math and -sgmewhere-along
“the line I*decided that that wasn't necessary at -all.” =

4
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AC:
M
Teacher D
T: ... I would know that some of them ‘would be - finding
it monotonous becauge of the range of abilities.
There's everything from a to a in the class‘
--- everything from complete attention and perfect

marks to the opposite extreme ~--- distraction and low
ability. .

I: Does that present problems for your instruction?

T: Tt does usually provide some problems in instruction
T because you have to move along at 'a rate that -is going
to hit most of the kids knowing full well that some of
them aren't getting it, some of them have already got it.
. : a

I: Have you ever considered ability grouping for math in-
struction? :

& . h N »

T: The ability grouping concept, I guess, would be quite
fine.. I would prefer to take the approach of getting
most of the children and then providing an enrichment

- sort of atmosphere for the ones that are very bright )
and either by having some of the bright ohes when they're
done, help those who are having some difficulty in their.
work or by being able myself to give personal attention
-to the ones that are having difficulty. 1I'd rather take
that approach. It leaves my time a tittle more flexible.
I don't have to hop ‘from one group to another.

"I: Have.you trj

: / grouping in math or any other
‘subject? L ’ :

T: Yes. I find i@ a'%éfy good approach in language arts.
I've found it less than satisfactory in math .... Be-
cause when a child is having some trouble in math, he
needs or wants attention to the problem immediately.

- ‘And . if I'm with another group, I'm riot able to-either
give him personal attention with the problem of prdvide
- him with someone .elsesmho can do it. S a

v

o summary

¢ . 4‘ . .

: . .All four teachers‘}ndlcated an aversion to ability

. PSR RN K T
@groupipg‘ﬂn math instruction. Two constraints mentioned were
“-\‘ N cor v . . Y e ‘ . 3 - [ S . . B

;;thé 6b§anizatioﬁal’§rab1ems'of gfouping<and the lack fosuitﬁ
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revealed that they thought more could be done in math 'in-

LT eeen Yeah, that was sort of a. surprlse to me.... 1 don't

158"

able materlals for independent work. Two teachers also

struction to challenge the brighter students put did hot‘
off%r#any suggestion for accomplishing this.

T

validation

An important problem encountered in using stimu-
lated recall techniques is the validation of that recall.
Whether 4 teacher is reconstructlng or reproducing thoughts
and’ feellngs experlenced during 1nstructlon 1s difficult. ~——

to determine. An addltlonal factor 1nfluencrng that recall

is the dlfference in observational perspectlve During the'

viewing pf the v1deotape the teacher observes hlm (her)self
and the students, whlle.durlng 1nstructlon that view ex-,

cludes the teacher as a particrpant‘ln classroom events.

. The effect of thlS difference on teacher: recall is even more

‘ dlfflcult to assess. Cross checks of the SRI protocols for

1 1nternal consrstency of teacher recall were made. ‘Only one

I3

1nstance of. confllctlng teacher statements: occurred in the

’“Jelght teacher SRI protocols. ThlS 1nc1dent was: related £o

pupll mlsculng In SRI D-1 the teacher comment was as fOllOWS"

think I've ever had the experlence with this class that
“they had not known when the teaching part of it was’ over
or the 1nstruct10n part of it was over .«-

i To. wha& dld you attrlbute lt?/

o R o : !
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vNo, I.

‘response was"No, I didn't." Theq& responl-

159

T: ... it would be due to the presence of the videotape
equlpment. ,

Wherees in SRI D-2 when the same mlscuing occurred the dia-

logue went as follows:

I: Now ...‘would this be connected with my presence and
the videotape in the room Or does this occur in other

lessons as well? Other math lessons?

T: Yes, some of them seem to do that qulte regularly

Teacher responses to interviewer lnterjections

of "Do_you remember (or recallf what you were thlnklng then?"

consisted~af elg 1nstances where the response was elther,

>

}ember.' or "I can't recall for certain.”
while teadlf fresponses o 1nterv1ewer questions, "pid you

notice v .consisted of?frve lnstances where the teacher

ferentlal ev1dence that tegﬁhers were copi
recoIlectlons of thelr lnteractlve though F@ Further_support
£ SR : ' S
of thlS was . found in the number of lnstances where teachers

confirmed sthat certain thoughts th ay revealed were not in-—’

teractive.  »

-
v

A further check was made to determlne the-. number
of %gedlng que%&fons asked by the 1nterv1ewer, a factor
whlch might lnfluence teacher response. - Of the 855 inter-

viewer interjectlons 1n the 8 SRI protocols less than,l.l%

. . o ] co
were classified'as‘:lead?ng'. Even among-these,‘a Cross

R

bl
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check of teacher responses to a questlon

you think that it might have confused some students°"

. . f '
ited mixed ;esponses of "Yes"

iy

and
‘o _That teacher view of him
pant in classroom events

thls technique prov1des.

4 3
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such as,L"Dld

elic-

|INO n

(her) self as a partici-
revealed the tralnlng effects which .

Thosefv1ews which focused upon

teaching behavior were largely negative, lndlcatlng honest

1%

and totai teacher dlsclosure which was. attrlbutable to the

non-evaluative nature of the study, the profe551onal security

of these experienced teachers and th
which had been establlshed
terviewer. In spite of the measures

ensure valid disclosure,

this type of research are far from resolved.

meansg to obtain concurrent valldlty mlght be

A

eously ‘use of observational techniqu

the validity

e, comfortable rapport

between the teachers and the in-
v

taken in this study to
problems inherent in
A possible

the simultan-

es and/or ethnographlc

studles conducted by dlffenent investigators.

v

Teacher selected Nodes

Nodes at whlch teachers: stopped the v1ewing,of the

videotaped

uhder the following foci.

| Instructlonal Move (IM)
Pupll Response (PR)

. Pupil BehaVLOr (PB)

lesson to 1n1t1ate dlalogu

e were categorlzed

niombiaeaiinil
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Unsolicitated’Pupil.QueStion (UPQ)-
UnsoLicitated Pupi1~Comment (UPC)t . o
<Choice of Student to Answer Question (COS)
Pupll Work at Desk (PW-D) |
Pupll Work at Board or Overhead (PW—B)' - m: rdvd .
Pupil Understandlng (PU) |
Nonflnteractlve}(NI‘ These were thoughts that occurred -
| | durlng the SRI but not durlng in-
struction.
'Other/(Q)_ |
'A.combardsoﬂ of the nodes chosen bf the teachers
'_durlng the first interviews‘(Table 16 ) revealed a strong
nfocus on 1nstructlona1 moves which they related to pupil
-understandlng, pupll motlvatlon, pupll attltudes, differen-
vtlal treatment of puplls, and self- evaluatlon The detailed
dlsclosure by all four teachers at these nodes indicated a
> high degree of self-monltorlng and proactlve teachlng In
the second interv1ews, thlS focus was: malntalned by-teachers‘
.A and C but not by teachers B and D. j;A.%&stortlon in teacHer
chosen nodal focus may have been caused by the higher number
_of 1nterv1ewer chosen nodes and the _nterjectlon ‘0f the semi-
structured questlons.f Whlle none of the four teachers exhib-
_1ted defen51ve reactlons to the questionlng technlque, it may
have interfered w1th thelr spontaneous (teachers B and D) re—v
call. ' eacher B dlsclosed the fewes<t thoughts although thls ‘

"may not have been due to lack of stlmulatlon by the v1deotape
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for he seemed to be more‘distracted during the inte:views
‘than any of the ‘other three’ teachers. This distraction may
have pbeen caused by several interruptions as the 1nterv1ews
were conducted in an office which also housed the physxcal
.educatlon equlpment. This teacher also had a number of

¥y

‘immedlate subSequent commitments.

A further analy51s of: category PB revealed that

. this behavxor was lesson content related Category COS

was analyzed to determine why’ the teacher chose a specific
pupil to answer a question. In the twelwg instances c1ted

the following reasons for such a choice wggg revealed.

Reason for Choice o : 3 Frequency’

1. To galn or regain the pupll S ' 3
' attentlon to the lesson.

2. Because the pupil would know 5.
the correct answer. '

3. The pupil had not yet had a 3
rurn to answer.

4. Teacher concern about the pupil's = 4-
understanding of .the concept..

i o ‘ 13 Total -

Whlle the dialogue in- each segment of SR 1nter—
v1ews might contaln a number of foc1, the categorlzatlon
of node was based on the teacher 1n1t1ated dlsclosure prlor

_to the interjection‘of any problng questlons by the 1nterf

© e
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,V1ewer. The pllot study revealed in one case. that the
teacher may’ have had a preconcelved notion of what type
of recall the researcher was 1nterested in and conse—‘
quently revealed con51derable non-lnteractlve data about

pup11 behavmor (past and present), pupll performance (past

!

‘and present) as. ‘well as currlculum requ1rem nts. Clrcumven-

!

tlon of such an occurrence 1n thls study was accompllshed
through orlentatlon procedures and a short brleflng just

;prlor to the 1nterv1ew.

‘Table 16
TEACHER SELECTED NQDES -

TOTAL NO. OF TOTAL

NO. OF INTER- NO. QF

TEACHER VIEWER NODES

x : , SELECT- SELECT-
‘ ' ED ~ ED

SRI IM PR PB UPQ UgC COS PW-D PW-B PU NI O NODES NODES

A122 5 2 2 1. 4 0 0 0 4 0 40 - B " 48
A213 4 5 0 1 3 1 1 1 0 1. 30 12 42
-1 7 0 0.1 0 .1 o0 1 0.1 0 1 ' 5. 16
B-2 11 3 01 1 0 ©0 0 0 0 7 2 14
c-111 1 100 ©0 O ©0 2 0 0 17 4 . 21
c-2 5 2 0 0 O o 1 o o0 0 0 8 Y 25
b-110 5 41 0 2 2 0 00 2 26 5 31
p-2 1 0 4 0 1 1 1. 0 0 0 1 9 7 16
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Personal and Professional Data Questionnaire-

The four volunteers in the study were askéd
to complete a Personal ana Professional Data QueStionnaire
(Appendix Hv). Ten items yielded information which pro-
vided a limited comparison of theif teacher traihing'and
teaching experience. The information is ﬁrovided in Table

17. Two of these teachers were male and two female. TWO
s 4 ! ’ .

were between‘25 and 30 years of age and two betWeéﬁ 31

énd 35 years oftage. All four had at‘least six years of
teaching experience in elementary school grades and at
least four vears of’uqivérsity.;ducaﬁion.‘ None of the four

had majored in mathematics during undergraduate or graduate

training but one teacher had taken two full classes (one

of Math and one of Statistics) in a university mathematics

department. All fbgr teachers had taken at ‘least one half-
course in mathematics methodology. Two of the teachers felt

that mathematics' was the subject area they ‘were most‘adequate-

ly prepared to teach in elementary séhool and three of the

: fourn§eaphers stated that of all subject areas taught in ele-

mentafy‘SChool,-mathematics is the area they enjoy teaching
most. Three of the four teachers had been involved in a pro--

fessional activity related to mathematics programs or curri-

- cula. The-fburth teachqr‘was repiaced by a substitute tea-

_cher for one half day during the two weeks this researcher

L

spent in- the school, to attend an inservice session on math-

:: . : . . - - | ‘ ., | . . %
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ematics .

This information. was collected to reveal any

mafked differences among_the teachers whlch could then be
related to their information processing styles, their be-
“.liefs about mathematlcs and mathematlcs 1nstructlon, and

their instructional behavior. /

BAMS and BAMIS

Each of the four teachers CQmpleted two instru-

A‘

ments (BAMS - Bellefs about Mathematlcs Scale.ahd BAMIS - 3
. . : :
Bellefs about Mathematlcs Instructlon Scale) (Appendix G) R

whlch measured thelr be&lefs about math and math 1nstruc—

tlon,along a formal 1Kformal contlnuum Each 1nstrument

had twenty items of whlch ten ‘were formal (negatlve) and ten
informal (positive). The flve—p01nt Likert- type scorlng pro—
Vided fof a neutral,(uhdecldedjbcategory, two levels of agree—
ment (agrée () and strongly agree.(SA)) and two levels ‘of
dlsagreement (dlsagree (D) and strongly dlsagree (SD)) on‘
either side. The scores obtalned by the teachers on each“

instrument are given below. . s

Teacher A % Deviation . B Teacher B % Dev1atlon
- (from 60) - , , . (from 60)

BAMS 61 S+ 178 ooBaMs 72 v * 20%

£

BAMIS 57 - 5.0% "~ BAMIS 62 . ¥ 3.3%
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v

than BAMS score,

Teacher C % Dev1at10n

(from 60)
BAMS 69 + 15%
BAMIS 70 + 16.7%

166

.. ey

Teacher D % Deviation

(from 60
BAMS 70 + 16.7%
. : |
BAMIS 57 - 5.0%

Since a score of sixty ‘represents a neutral posi-

tion with/yé overall dimen51on of either formal or informal

on either instrument.

he scores obtalned do not indicate radical bellefs

In'comparing‘the scores obtained on

bothfinstruments by'individual teachers, all teachers had

51mllar bellefs about mathematics and mathematlcs lnstruc—

tion.

about mathematlcs but in. both cases,

ematlcs instruction were more formal.

_Two teachers (B and D) had the &ost informal beliefs

thelr bellefs about math—

(B— 13.8% more formal

D- 18.6% more formal than BAMS scoreQ)

v

. The beliefs about mathematics and mathematics

instruction of two teachers were almost congruent (A=6 7%

difference and‘C=l 7% dlfferenée w1th reference to BAMS score),‘

Bk

whlle the other two teachers

(B and D) tended to have more

formal beliefs about mathematlcs lnstructlon than mathematlcs.

.This incongruency was. somewhat ev1denced in-their lnstruc—

tlonal behav1or observed over two weeks time by this research—

er. Nelther of these latter two teachers made any wrltten or

verbal comments about the ltems ‘on- either 1nstrument.

on BAMS.
1
Teacher-C -

In’ the‘

\casé of Teachers A and C, the follow1ng comments were written

v

AN

$#6 - once you have some ba51c skllls or

tools to work w1th




#9 - mo&e logic develops,

#16 - Yes, because what we do in math we do
: by definition. .

and on BAMIS‘
Teacher C-#13 - but not in a class of thlrty
416 - small assignments. .

#18 - should not be only method used.

#17 - number crunchlng - yes,-setting up - no.

#20 - depends how gulded and how much dlscovery

is requlred

Teacher A-#-3 - only as a prelude’to learnlng standard—'

ized symbols

4 - not for poor students. , s e

]

5 - not in. elementary grades - only very
& ~ bright. .
4 8- this saves time espec1ally for poorer
[} . (zstudents. ' .
© #14 - not. practlcal for elementary\ln math

but in other areas, yes

#15 —'thls is excellent forlvery brlght only.
'#16 - but not sd much in math. _ :

$#17 - but Vit does simplify thlngs for the
' teacher. [

t

’Teacher A-also made the follOW1ng comments

elleve that the dlscovery methods or gulde
\ods ‘work very poorly with-weaker students
1ﬁh average students: and very .well with b ight
’ tudents. Teachers tend to use 'methods /that:
_é-est 'obvious' results. In math thi
exact' answers. Ingenuity, creat1v1ty, e

are often difficult to assess, take much in-~
;/teabher time, and regquire more effort in gen-
used. such methods generally with the entire
-rot you would have 'good' measurable results.
f=S'you°have ten aides and a computer) ’ ’

If I had a class of ten very brlght klds however,
I would probably use 'dlscovery exclusively. I think it '~

frestrlctlve even in math

f

!

would prompte many aspects of ‘a well developed mind and,would
be far more valuable than memorlzed methods, Wthh are ﬁrobably



Whlle all four teachers differed to some extent
]

in their two scores, the widest dlscrepancy occured in-D's
score which indicated that_ s (he) was considerably less
informal in his (her)'vy‘ws‘about mathemat;cs instruction
than mat matics. (% beViation f£rom neutrai position =
16 7%) - ( $Deviation from neutral p051tlon = -5.0%) = 31.7%)) .
o ' : . '
o

N : ~
J

Ambivalence scores were also.computed on each ogf

: - S ’

the scores of the four teachers. This score indicates/the
‘degree to which responses to positive and negative items

_on.each instrument were consistent. -

Ambivalence Quotient'(A.Q.)

Teacher . A B - c : D
BAMS 12.8  7.14 3.2 6.66
: : & -

BAMIS - 16.3" 15.8 = 20.0  2.32

It 1ndlcates that the hlgher the AQ score,‘the'

greater the 1ncon51stency in: response._‘That 1s, if one in-

leldual expresses agreement with both p051t1ve and negatlvef

items, either his attltude or bellef is inconsistent or hls}1”"

1nterpretatlon of the items differs -from the 1nterpretatlon:

.of the item judges. The above scores” are con51derably lowerh
than those found in Colller s’ study._ The hlghest mean- AQ

for BAMS at any stage of preparatlon or at elther achlevement

vel was 33.0 and the lowest 16 8, whlle .on the BAMIS they

wer 31.2 and 15.2 respectively. : A'lowQAQ»score would re-

¢
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o -

flect a hlgher degree of con31stency of beliefs more likely

‘to be found in mature teachers w1th several years of teach-

/

1]
L TRV RLLRES SEPEE S X

ing experlence. In three of the four hlghest AQ scores

D b

obtalned in ghls study, (A - BAMS A - BAMIS,. C - BAMIS)

'bases for inconsistency ‘were evidenced in the spec1f1c1ty

apd qualificatiahs,added by teachers A and C in their in-
- terpretations.of thel items.

.

Of special note, are the scores of teachers C

and D. 1In the‘former (c), the BAMIS AQ of 20 was the highest - o

/&n the study, yet this teacher used more heurlstlc lnstruc— o

-

tlonal strategies than any of the other three teachers P

-

Teacher D had the lowest AQ on BAMI% whlch also. appeared to

be congruent w1th his 1nstructlonal st&ategles.

y
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,SECTION B

stimulated Recall Data (Pupils)

Introduction ,
¢

The study of: pupll 1nformat10n processing during
1nstruct10n is a necessary counterpart to the examlnatlon )
of teacher 1nformat10n proce551ng durlng lnstructlon.« BY-

A

capturing 51multaneous teacher and pupll thoughts during -
*

instruction, the 1mmed1ate rec1procal 1nfluences of teacher
and pupll behav1or can be examlned. In partlcular, an an-— -
aly51s of pupll recall of 1nteract1ve thoughts reveals the
foc1 of a pupll s attentlon or his (her) monitoring behav-
iors and an idiosyncratlc lnterpretatlon of Lnstructlon,and
classroom events; A content analys1s system (CcAPIT, Append-

ix F ) was developed to ‘analyze pupll 1nteract1ve thoughts

revealed 4in the stlmulated recall lnterV1ews.

following a brief description of‘thevCAPIT cate-’
_gories, the findings'frOm the micro-analysis'ofethe pupil
stimulated recall data are presented Three ‘categories
| ( MS, MT, and MP) were sub- categorlzed to examlne the sub-

stantlve components of the thought units in each category

IThe results of the macro—analySLS are presented ‘as student

-

proflles._;fu" R R

yas

meaN

et vt e RS



lnteractive Thoughts - Mi¢f$¥nﬁa1y§ié
Twenty SRI's were conducted w1th twelve pupils'
from grade four, five, and six. Slx of the puplls were L ' F:
'glrls and six were boys.' All but four of these puplls
- were 1nterv1ewed t#lce.. The SRI's were audlotaped -tran= 5
'scrlbed and analyzed CAPIT prov1des for the categorlzatlon
of pupil. 1nteract1ve thoughts into eleven: dlscrete categorles.
l. Mathemagenlc Orlentatlon (MO) Pupll perceptlons of
~stimu11 relevant to the mathematlcal content of the
lesson. i , _
2. Mathemagenlc Encoding (l) (MELl;i -Pupll thoughts\
which are focused on encoding mathematical stimuli.
3. Mathemagenlc Encodlng (2) (ME- 2) Pupil thoughts-'
whlch reveal that mathematlcal stlmulllhave~been_

+

encoded or translated 1nto a personally meanlngful

form.

Rv

4. Monltorlng—Self (MS): Pupil thoughts whlch reveal

‘that the pupll is aware of ‘and monltorlng hlS own
"actions and thoughts' These thoughts contaln no
reference to the mathematlcal ‘content of the lesson.
5. Monltorlng-teacher (MT) Pupil thoughts about the
“ eacher whlch lnclude 1nterpretatlons of or reflec-

tions upon teachlng behav1or These thoughts contaln

77no reference to the mathematlcal content of. the.lesson.

/ !
‘,‘
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A
'%.: Monltorlng—Peeré (MP) Pﬁ?ii‘thoughtsfabout other
\ puplls in the class. "These thoughts contaln no
reference to the mathematlcal content of the lessox.
7l‘ Feelings (F): Pupil emotlons or affective states
- experlenced durlng the 'lesson. . o
“8, Informatlon-Relevant (IR): Pupll thoughts which re-
i : .veal 4nformatlon possessed prlor to the ‘lesson but
’relevant'to the lesson. '
94'\Information—Irrelevant‘(II): * Pupil thoughts which‘

reveal information possessed prior to the lesson. -

"but 1rrelevant "to the lesson. , .

. 10.. Ecologlcal (EC): Pupil thoughts about the' classroom =

-environment, intangible classroom events, Or thoughts
about the videotaping of the lesson.

11. Extraneous (EX): Pupii thoughts which- are not re-

lated to the lesson events or lesson content. -

Table 18 présents the percentage distribution of
. . . " . , » . il

frequencies of thought units in each of the eleven categories.
Average percentage distributions were calcuLated and used for

comparative‘purposes.f Pupil interactive thoughts revealed

in the 20 SRI' s were focused on themselves prlmarlly (AV. % =.

22.4). Next in frequency were thoughts in which they had- en-?

‘coded mathematlcal stlmull 1nto meanungful forms (ME 2, AV.%=

13. l) and thoughts’indlcatlng perceptlons oY awareness of

\n”

mathematlcal stlmull (MQ, AV., 8 *ﬂlf

o _\‘{V

. - . B . :
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} Approximatelf one-thlrd of thelr thoughts ‘were focused
on mathem.tical stimuli‘and the encoding of mathematlcaly
"Stlmull (M0=13.3, ME-1=7.1%, ME-2= 13.1%). Next in fre-.
quency were. thoughts about their peers (Av. $=11. 8), theirb
teachers (Av $=10. 3) and thoughts reveallng 1nformatlon
‘relevant to the lesson (Av. % 11.3). Few recalled thoughts-'
were about feellngs (Av. %= 4 8) experlenced during tql lesson
although some of these feelings may have been perva51ve.
Few thoughts about the classroom environment were disclosed
(Av %-4 3) although one student (DD-1- 1) expressed an ln—
rdlnate -interest in the camera as he had done durlng the
.famlllarlzatlonrphase._ Minimal: extraneous;thoughts (Av. §=
1.0) or thoughts réuealingfirrelevant information (Av.%=1.1)
were recalled. VAlthough‘no 'consiStent' patterns_in'fre4
guencf distributions of interactive thought units were dls—
cernable among students inithe séﬁé lesson; there were‘a L
number of similarities between the lnteractlve thought unit
'frequen01es of the game student in the twor lessons videotaped.
. To preserVe anonymity the“students intertieWed

were coded as follows. For student AA-1-2, AA indicates that

. the student was a member of the class taught by teacher A, 1

ndlcates the first lesson that was v1deotaped and 2 represents .

the second student 1nterv1ewed Slmllarly, 'CC-2-4 repre-
sents the fourth student 1nterv1ewed after the second v1deo—

taped lesson taught by teacher C. The. follow1ng 8 students

N . Rl w u
T 3 PRRE . ' . 7 . R .
[ X L . . ' . s, J2
T i . et e . : R i
. : - R . o : . .
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were interviewed twice.

GR. 4

"GR. 5 AA-1-2 cc-1-2
© L aa-2-2 ¢ cc-2-2
GR. 6  BB-1-1 GR. 4 CC-1-3
BB-2-1 cc-2-3,
GR.6 BB-142 GR.4 cc-1—4'
& BB-2-2 cc-2-4
;g "

GR.

GR.

&
5 pp-1-1

DD-2-1

5 DD-1-2

pDD-2-2

N

c Encoding

Mathemagenic Orientation and Mathemabeni

\

. Although the average frequency of thoug
recalled in the three categories
prised approx1ma

nd1v1dual pupil frequencies range

51.2%

recall in‘these

"SRI's conducted.- ‘
cc-1-4 = 46.3% (Grade 4)
cc-2-4 = 51.1% (Grade 4)

45% of all interacti

three categorles co

.-
"

DD-2-2

DD-leV

(DD 1-2) in these three categories. -

tely one-third of all thought unlts,

d from 14.2%

MO, ME-1, and ME 2 com-

the

(DD—l l) to

TWO students'

ve thoughts recalledgln each of th

51.2%

47.3%

nstltuted more than

(Grade 5) .

(Grade 5)

\\Eyése two students exhlblted 'on task' behav-

1ors during the lessons yet i

degree_of tea

frequency of MT thoughts..

That

is,

cher monltorlng (MT) was, lower tha

n three out of four SRI' S th
n the average

unless ‘the teacher be—

ht units

e two
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e : - ;
haviors were lesson content orlented they seemlngly d1d

&
not find it necessary to monltor‘hls (her) every action.
p{ ~

tAnother student (AA-2~- 1) who was 1nterv1ewed once also re—

(g .
~ vealed a high frequency (51 2%)‘of thought unlts 1n these

,. 4

three categorles Thls student proved to be the on&y ex-

ception among the twelve students 1nterv1ewed ‘ That 1s,

—

the SRI was unsuccessful in the QEnse that the student did

not freely disclose hig (her) lnteractlve thoughts.: Al- v
g, _

though the famlllarlzatlon phase revealed that this student

was very quiet, a comfortable rapport had been establlshed ‘ S

“The hlgh 1nterv1ewer/1nterv1ewee 'lnltlatlon of dlalogue
F io (ll 0) 1nd1cates the'dlfflculty encountered by this
anvestlgator durlng the 1nterV1ew. Dur1ng the lesson v1deo—. ' ;i
taped, this student_(AA—Z -1) ralsed his (her) hand in responsel
to every question asked by the teacher, was asked to respond:

@

to one question and did so correctly This same student also

e AT B e i Y sk e W &

revealed the hlghest frequency\(27 3%) of MT thoughts al-
though only 22 thoughts were recalled 1n total._ Wheh aSked
whether s (he) had notlced how frequently this student ralsed
a-hand ‘to answer a question, the teacher remarked,

‘ . ."Not in partlcular .... no doubt s(he) knows' all
the answers ... She's quite a good student ...
The ones I'm pretty sure know, I often ignore
them thinking, oh, I don't have to worry about you.
Let's get to somebody on the border line and then.
by their responses figure out what they don't know,
which is kind of unfortunate. ‘

v _ S

»

Student AA-1-2 whom the teacher considered to be
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very bright, dlsclosed frequenc1q§ of 24% and 122% of all

thought)unlts in these three categorles. Yet he prlded

o

hlmself on being. the only one 1n the class who Knew how

to do work sheets./ Theastudents frequently came to him (her)
‘for help whlle the teacher was working with the other grade.

A

'5A factor whlch may have lnfluenced the dlstrlbutlon of his

9

_(her) interactive thoughts was the prox1m1ty‘of a peer.
'This friend moved from the back of the room to sit beside

_ Y . : . . :
_this student durin§ the lesson presentations. ~

A -
. i3S
o

The three categorles (MO, ME-1, and ME-2) in-
o3

clude . thoughts whlch focused exp11c1tly on\3peglf1c mathe;
matlcal stlmull or encodlng of mathematlcal stimuli;'however,
many thought units recalled by puplls and’ categorlzed as

MS, MT, or MP were also relevant to the mathematlcal content

~of the lesson. ,

Monitoring Self (MS)

The thought unlts cla551f1ed as MS contalned nov
- expllc1t&reference to. the mathematlcal content of the lesson.
They were further analyzed accordlng to flve sub categorles
.. as follows: |
1. ExpeCtations: These thbughts include pupil-antiCipations
of or expectatlons about future lesson events,.hls (her)

academlc and non- academlc performance, or lesson content.

,._"
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T c. . I thought the sheets would be. hard agaln." : el

. c. T put up my hand again.:

d. I‘m‘trylng to get the teacher to look at me.

a. ‘I couldn t get 1t.7i.:, .

Examples:® | A | L ' R ;f" - - {f
a. I thought lt was ‘going to pe ‘later this morning.

b. Then I‘d have somebody to dlscuss it w1th

P

il

d. I would get it wrong maybe..

Je.‘ e would I be embarassed or not.

f. ”(IfsQrQasked\me)"I'could stllL come up with the _-'
answer. _ ,'

g. I mlght have to’sthch to a new book

Overt Behaylor' Whlle these thoughts refer to overt

. pupil'behav1ors they 1mply pre—emptory thoughts to de-

liberate pupll actlons.
Examples.
a. I'm trying to make him (her) hear me.

pb.. I askedkﬂﬂl(her) for the page number.

‘Reflections:r'Thoughts in whlch the pupll was reflecting_

ron prlor 1esson events relevant to’ hlmself (herself) /ere

'[
\
. B N
Examples. g ST o _ . - e L .

1assxf1ed in thlS sub-category.’"

a. So it took me qulte a whlle.

" b. It seems llke 1t s almost never me._/V

c. 1 was. the only person that knew how to do 1t

‘e.°fNow 1 know 1 was dolng it right fram‘tﬁeffifétsv



4.;'Desires:. TheSefthoughtsrincluded pupillhopes or ' N
~.de‘si‘:c_e'as relevant to future lgsson eventsgor'postf ,."“

. .
“lesson events. . : S )

Examples*,

a. I didn't reFlly want to explaln that answer.

H
;-
1

v

i

i
t

wb.. I wanted to flnlSh (the fradglons) and then tell

L everybody ’ S

c.. I was wishing we could get on to something more in-
A S x . L a
' teresting. »

d. ... so1I wouldn t have any homework . X :
: Introspectlons- Whlle ‘the. SR technqu, requlred'lntro— : o

o«
.

Jspectlon in- retrospect, puplls also revealed that they
”-monltored thelr own thoughts durlng the lesson. Such
'thoughts were'sub—categorlzed as:_lntrospectlons;
.Examples-' S | o o )
'a.” I didn’ t really keep it ln%my mynd S ;' ) . 0
b:;-I sort of dozed off. , “
c. I sort of got dlstracted from the works' L o *-'f‘;

d. So I was thlnklng unpleasant thoughts about e

-

e ﬁI dldn t underStand that. z uﬁ-b“
£ = wasn t 1nterested 1n all that talk about Rt

g.vaell, I knew I must have been learnlng. o B A 5

In all flve sub—categorles, the focus of the thoughts lS on b S .
:qgthe pupll hlmself (herself) It 1nd1cates(a self monltorlng :

‘f functlon ln whlch the pupll 1s ‘aware of hlS (her) de51res,

1

g A

o
R W
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expectations, behav1ors, thoughts, and is reflecting on
s
prlor events and thelr 1mp11catlons. Table 19 presents
the percentage of all Ms thought units in each of the flve

sub-categories for each lesson. The average frequenc1es 1n

' descending order were as follows: -~ =

:

. Overt Behaviors = 37.2% 3
' : ' g A
IntrTspections = 23.1% ' o
Reflections . = = 18.4% . | '
. ‘ . :
Expectations = 10.9%
Desires® = 10.5% ‘ ) ¢ )

~

As a frame of reference for determining patterns of consis-
tency among the, recalled thought units of the samg pupil in
two SRI's, an arbitrarily dev1sed 'consistency’ 1ndex was

Calculated as follows:

v C.I. = lFl ._—,F2\

‘ ¥+
Fq F

2

'Qhere Fi represents the percentage frequency of thought units
in a spe01f1c category or sub category revealed in the first
SRI anch “the percentage frequency of thought unlts in the

' same’ category or sub- category revealed by the same pupll in
.the second SRI. Perfect consistency is indicated by a C.I.
of 0. 0 and total absence of con51stency by l 0. nly those
frequenc1es w1th a C.I. of less than 0 20 w1ll be referred

to as 'consrstentF;

N ! tA

While only two pupils (BB-1-1 and DD-1-2) exhibited
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&

‘consistent' patterns of high freqﬁency in the "introspéctioh"
sub-category, the~f;;mer diéclosed 45 such thought; in the
two SRI's and thé latter 7. Pupil BB-1-1 disclosed 135 MS
thought units iﬁ the two SRI's and pupil DDfl—Z, 19. 1In

fact pupil‘BB—l—l revealed the{highest 'consistent’ freqﬁency 
pattern of self—monitoring (MS) thought units of the eight

pupils who were interviewed twice.

Monitoring Teacher ; . ' \\N\

Though#s in which pgpilS'monitofed teacher behavior
yithout.explicit ;eferenée’to thg mathemat@cai content of.
Ehe lesson were classified as MT. These‘thquéhts wére further
anélyzed under four sub-categories. |
1. Perceptions:. Pupil thoughts‘which revealed an awareness
of teachér ové;t behaviors. | ‘ Lf
Examp{es:
a. Hé (She) was just walkiﬁg‘by.

b. He (She) said, "Put it in the cloakroom."

bl

~. He (She) Jjust &aligd away .

d. He (She) pickéd someone else.

2. Refleétions: Thoughts in whiCh.the pupil reflects upon
prior teacher behavior observed during tHe lesson.
Examples: ’ |
a. He (She) nade a;miétake him (her)self.

b. Why is -het teacher :eviéwing us again?

»
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c. The.teacher won. a pointt‘
d. He She) didn;t ask ____;VOr me.

3. Interpretations: Thoﬁghts-yhich reveal ah attempt by
the pupil'to pfobe the teacher's mind. .Frequently they
represent ;opil hypotheses .concerning teacher intentjand

" bases for teacher behav%ors.
Exambles- | | ‘

a. He (She) wants somebody else ;o answer“

b. I think that he (she) thlnks that' I got the questlon.

c.i He (She) didn't ask me because I knew 1t.‘

d. I think that's why he (she) didn't hand them'out.

e. yHe (She) must have thought I was scratchlng my head.

£. I think he_(she) wanted to get everybody awake again,
7especially . ’

4; Expec ations: Thoughts in which the pupil anticipated

fufdre teacher actions in the lesson.

Examples. |

a. I thought he (she) ‘was going ‘to go by rows;
b. I thought he (she) would get mad.

c. ... SO he‘d'(she'd) never ask me.

a. ... he's (she'd) probably just come in and start ex-
plalnlng on the board. e
e. '..J then the teacher would con51der it rlght

‘TablevZJpresents the fregquency dlstrlbutlon over the four
sub4categories for each lesson. The average peroentage fre—

quencies in desc¢ending order were as follows:
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Interpretations = 44.4% *
Perceptions = 35.8%

"Reflections_ = 15.6% )
Expectations & < 4.1% o §

—

The hich average frequency of- pupll 1nterpretatlons
_s'of teacher behav1or constltutes one bdsis upon whlch the real—¢

| \1ty of classroom llfe 1s 1dlosyncrat1cally constructed kv
puplls. Slnce the average frequency of ‘MT thoughts recaAJed

- was 10.3% of all’ 1nteract1ve thoughts recalledl .an avercge of
4, 57% of all interactive thoughts were focused on 1nterpret—
i_g teacher behav1ors. One_student, CC—l—2 exhibited a 'con-
slstent' percentage frequency of both MT thought units and -

,p MT 1nteroretatlons 1n bcth SRI's, although these MT thought

unlts represented approx1mately 9 4% of all thlS pupll s in-

teractive: thoughts in both SRI $.

Monitoring Peers (MP)

/

, | ‘//
Thoughts in thls category were also sub categorlzed/
. /

as perceptlonsf reflectlons, 1nterpretatlons ‘and expectatlons

as were MT thought unlts.,/The/only dlfference is that now the

focus. ofeach thought smpn one or more_peers in the ‘class but
Ano exp11c1t refereA; was made tO'the mathematic content‘of
the'leSsonwy Table 21 presents the frequency dlstrlbutlon over

' the four sub—éategorles for each lesson. The average percent- .

age frequencies in descending ordervwere:
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.Perceptions '_ :¥43.7% ' .
Reflect;ons _ =25.7%
intetofetationsef24.6%:
Expectations = 5.9% N
Pupils tended to_m%nito: the overt behavio: of ﬁheir peers

-

mote than they interpreted or reflected upon .prior peer be-

'haviors during the lesson Three students (BB<l-2, CC-1-3,

_-énd7CC—1-4)'exhibited con51stent high frequenc1es of

'.thought unlts in the category MP Two of these students

tive stat:s experienced during the: lesson constituted-on

focused prlmarlly on lesson content related peer behav1ors

Feelings ‘ ) o o _ ' g

Thoughts which revealed pupil emotions\or affec-

-~

the average, 4.8% of all recalled interactive thoughts, The;‘
'percentage'frequency of such thoughts ranged from 0.0% to
13.2% of all'intefactive thoughts The only 'consistent‘

hlgh frequency of feellngs experlenced by the same student

in both v1deotaped lessons. was disclosed by pupil AA-1-2,
This student dlsclosed 20 such”thought units of whifh ll were
related to teacher behaviors. During the fifst SRI hegovertly

exhibited his emotional state while recailing{an-incident dur-

, . : N
ing the lesson in,which'the teacher had come to his (her)

desk in response'to:his ‘ger)'fequestvand had then walked  away

‘without talking to him (her). This same student was considered
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by the teacher to be extremely bright.

These thdught uhité'were_categorized’as.follows

and average perc

lated for all students.

10.

~ Feelings
. glad, happy-.

complacent.

mad.‘

confused, worried
anxious, depressed.

bored.

disappoiﬁted.
relieved.
embarassed,
bashful.
tired, ill.

surprised.

entage frequency distributions were calcu-—

27

12

18

10

Total=

100

189

These thought units are examined for each student in

the section "Student Profiles".

Macro—analzsis

A macro-analysis of the pupil SRI data was con-
~ ducted to sift the data for evidence of specific

" such as pupil self-concept,

]

perceived locus of control, math-

phenomena
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ematical coﬂfigence, reflective ability, introspective

.
»

Ty :
ability, and mathematical verbalization. This analysis

~ was based on both interkctive and non-interactive thought

~units. The following phepomena were revealed in the data

although no generalizations\were drawn on an individual
pupil basis as the study was ¥Yesigned to explore the poten-

tial of this technigque as a res&arch tool. o :

1. Self-concept and Mathema ical Confidence:..

V“Exerpts from the SRI protocols which yieldedisomé
iﬁsights into pupil self-concept were too limited

’jto'examine alone and instead were grouped with pﬁpii\\
disclosures revealing mathematical confidence or h

lack of the same. Interactive thought_uhits from

the CAPIT analeis categories of‘ME—II; Ms, IR, and

F‘as well as non-interactive data formed the bases

for sifting the récall data for evidence éf_this

- construct. ' . o

A

2. Reflective Ability: . ‘ \

- Pupil reflections from the CAPIT'categories of MS,
MT, MP, and ME-II formed the basis for exéﬁining the

recall data for evidence of this construct.

A

3. Introspective Ability:
Pupil introspections during i struction which were
; ' identified in the CAPIT categery of MS formed the

basis for examining this construcc.

1

N

4. Perceived Locus of Control:
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both interactive and non-interactive data were
examined for evidenoe of'this_construct. Pupil
attfibutions of suCCess or failure and of classroom
_eventszefe‘oiassified as external (when pefceived‘
as beyond his (her) conﬁrol) of internal (when per-

ceived as within his (her) control) loci of control.

5. Mathematical Verbalization

Thought units in the CAPTT categorles of MO and )
.ME-II were sieved for evidence of student ablllty to verballze

his (her) mathematical thlnklng and/or mathematical understand-
. [ .
ing. ‘

\

In order to provide a cross section of these indi- .

~

vidual phenomena for individual pupils, the results of this

macro—analyeis are presented as student profiles.

StudentiProfiies E

While an anal?sis of the data for each'phenomenon
across all pupil SRI protocols prov1ded a frequency count.
. of ev1dent1al statéﬁents, 1t dld not yleld an 1ntegral

limpse of 1nd1v1dual pupll information processing styles.

. For & ;i\reason, the results: of the macro- analy31s are pre-

sented a§\s§udent proflles.
\ ’
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Student AA-1-1

(a) Self-concept and Mathematical Confidence

Seven'statementsvmade by this student in the recailb
data indicated perSonal confidence in his (her) mathematrcal
ability. On one occasion, when the teacher asked this pupll
to prov1de an explanation on the- board ﬁhe pupil expressed
a reluctance to explaln the answer but rose to the occa-
eion, prd ided the (correct) answer and returned to ‘his (her)
desk confi nt that s(he) had been successful ‘This student
also,disclos'dvthat.the assignment questlons were qulte easy
for him (herj yet did request and get help from a peer on,one'

of ‘these questions.

(b) Reflective Ability v L ~

Five reflections were disclosed relative to‘
, g .

-self-monitoring thoughtS‘(ﬁS);_ Four of these were noh- . = =

lesson-content related. No reflections were disclosed re-

lative to. teacher or peer behavior‘during'the esson. These

reflections represented 6;61per cent of all this

upil's in-
teractive thoughts. vk
(c) Introspective Ability
o Three thought units were dlsclosed in the MS sub-

ie

cateaory of '1ntrospectlon . all of which revealed thls_//‘
pupil's awareness of his. (her) lack of understandlng of the

mathematical concept. Yet two of these 1nstances referred
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B

to similar questions, the more_difficult“of which s (he)

was able to answer and explain correctly at;thé*bbard;h

(d) Perceived Locus of Control

No evidence'of pupil locus of control was found
in the SRI data. Imp11c1t1y, "this student exhlblted an
1nterna1' locus through the absence of aAy negatlve re-

) actions to teacher behav1or and the»absence of any expres-
: ‘ j

sion of lack of .control over classroom events.

o, .

(e) -Mathematical Verbalization
The following'statements made by this stddent in .
the ME-II category of CAPIT exemplify the hlghest level of
sophlstlcatlon in his (her): expre551on of mathematlcal thlnk;
ing or understandlng durlng the SRI |

"

ce e because when you fold it again, the number
doubles.™ : :

"o... like all the- rows have 3's in 1t so you count
the whol row as one." N

T o

; (fﬁ Fe%lings

' This student revealed t ree instances of emotion

/-
/
|

all relative to one classroom‘incident.l When/asked to pro-

N . ' ‘
vide the answer to a questlon at the boafd, s(he)”initially,
"felt sort of scared“ "felt pretty good about- 1t" after . the

teacher conflrmed that the answer was correct, and expressed

N surprlse that s(he) was able to come up ‘with the correct answer..

-
.

caerzoa.a
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The,lnterv1ewee 1nterv1ewer initlation of‘dia-
logue{_ratlo wasv5.lO. The five nodes chosen by this stu— .
dent'focused onvlesson content (2), peers-(l), and extrap-ﬁ
eous and ecologlcal thought unlts'(zl, of the firSt-S‘

v»segments; 4 nodes were chosen by the’ pupll and one by the .
interviewer. Of these,four student chosen nodeées, three were-,jy
non—lesson content related. During the SRI,-thevstudent
vdisclosed flve 'extraneousf thought unlts,,three Fecological'-
and‘five 'informationiirreievant' : The extraneous thoughts
concerned extra—currlcular school act1v1t1es,'a school craft‘

vjprogram, andga lunch date,_‘Thls same student was also leav-‘
ing”on'anvextended fam%ly»trip~the'fOllowing‘Monday.‘ S(he) -

- was the-tallest student in the-classroon (split>grade),'pro—

| jected a‘confident demeanor,-éw”%ﬁtter—of—faCt' attltude to—v

‘ﬂﬂqUard lesson act1v1t1es ‘and although s(he) was one of the
.-'students referred to by the teacher as’ cooperatlve apd not':
demandlng attentlon, s(he) was frequently relled upd% to in-
form the teacher of the tlme on the clogk in the ad301n1ng |

. classroom.

Student AA~ l 2

.\ _
(a)' Self concept and Mathematlcal Confldence

’”’

Nineteen statements in the first SRI and eight
in the second SRI made by this student revealed his lher)
confidence in hiS'(her);mathematical ability“"stateﬁents

such as theffollowing indicated a'high levelvof'confidence.
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_"I had my hand up on all the questlons.

"I was the only person who knew how to do it."”

"I knew 1'd be able to get that sheet after T
looked at it." ' '

"It's so easy."
"I knew all the stuff.” .
. "When I get a question - 5 usually right.”

"I had to tell everybody 1ow to do it."
There were four statements made by this student in the first
SRI and none in the second‘SRI,‘indicating confusion relative
t6 the mathematica. ~-atent of the lesson. Two of these were
related to a peer initiated question and two were related to
the worksheets. The student commenited on how:blurry the work-

_sheets were but notioed that his (her)‘copy was quite good.

} .
Many of the students came to hlm (her) for help with the %ork—

sheet questlons in both v1deotaped lessons.

o

>

(b) "Reflective Ability

Twenty three reflectlons were disclosed in the
three categories MS, MT and MP of CAPIT. These thought units

constithted 9.8% of all this student's) interactive thoughts.

(c) Introspective Ability

Flve statements revealed student awareness and

!

monitoring of h1s_(her) cognltlve funétlonlng Two of these
statements were
"... all T was hearlng was what was g01ng on in
"my mind..."
"I really dldn t keep it in my mlnd.

- {d) Perceived Locus of Control
Although this student exhlblted a high degree of

mathematlcal confidence and mellClt 1nternal locus of

control over his academic succeSSJn mathematics,. elght pupll
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statements in the two SRI's indicated an 'external' (per-
ceived) locus of control over claseroom events. S (He) dis-
closed negatlve emotlons (6) relative.to teacher choice of
lesson content presented, the lack of questlons asked of him
(her) by the’ teacher, minimal verbal contact with the teacher,
one’ comment regardlng the noise level of the classroom and
one regardlng physical aggravation by a peer. Generally he
'(she) exhibited a strong<2ense of control over his (her) own

actlons and their consequences but a lack of control over the

actions or reactions of others. o

‘(e) Mathematlcal Verballzatlon

LN
o . The following three statements made by this

student exempllfy the highest level of sophlstlcatlon ln'
his (her) expression of mathematical thinking in. the two SRI's.
"He was- talklng about mOV1ng the =zero from one

place to a different place:and thlnklng that
“the decimal would’ stay the same.'

b

-"You had to flgure out the fractlons before you
‘could figure out the code." . \

P -

"She said we werg g01ng to be doing addlng and
subtractlon of fractlons.

(f£) Feelings £
Twenty instances. of emotion experlenced durlng
~ the two 1essons v1deotaped were revealed ‘in the two SRI's.

(9 + 11 of these . eleven were relative to teacher actions

during the‘lesson} Four of these were angry feellngs toward
SE ; ‘ ;
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the teacher such as "it.got‘me'mad at him (her)" or "I.
kind of felt mad“ at him (her)" Two expressed boredom
and one was expressed as "I didn t feel very good" when
the teacher walked away without 545235 anything to him (her) .
The interViewee—interViewer 'ipnitiation of dia-
logue' ratio was 8 '3 in the first- SRI and 6:5 in the second.
student selected 'nodes in the first SRI focused on the tea-
Cher (5/8), him(her) self (2/8) and his (her) peers (1/8). —
in the second SRI, the pupil selected nodes focused on the.
teacher (3/6) and hisv(her, peers,(3/6). This ‘student ex-
hibited in the SRI's, one of the highest percentagerfrequenc—
jes (37.0%) 5f MS interactive thouéhts The percentage»fre—'
quency distributions differed conSiderably from the first
YSRI to the seconc ‘SRI 1n six of the CAPIT categories This
inconsistency could have been due to,the arrangement between
the student and a peer who moved to ‘sit beside him (her) .
during the lesson presentation to have this student evaluate
the peer's answers prepared for teacher questions. None of
the'teacher questions was directed to either ot these pupils
| during the second'lesson videotaped. This student exhibited
hrough his (her) recall of 1nteractive thoughts the phenom—
enon of i¥ndependent thinking on a le- .. which placed his (her)
:judgements of mathematical content on a par, with the‘teacher's
- judgement O Derhaps even on a higher level of authority This ’

' phenomenon was: exhrbited by two other students (CC 1-4 and

BB-1-1).

L L m_ ot ,'»;&u-w_nu-«-—~'4- -
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"

This student (AA-1-2 ) also exhibited concern over the
k]

lesson presentation, peer understanding and their joint

implications. Statements such as

... now I'm not just concerned with myself.
I'm concerned with the other people.™

... we'd have to hurry up too or ‘else we wouldn't .
get finished.

.
!
¥
3

. ‘ 3 '
", .. everybody else will do it that wa;(ahd they'll
" get confused'too." .

... it doesn't help anybody if I know it and
nobody else does.

e lishin et s

exhibited a degree of respon51blllty whlch this student
assumed perhaps justifiably in view of the amount of help
that s (he} ant1c1pated mlght subsequently be requested of ' 1

him (her) by his (her) peers.

A further insight into thié pupil'é.vie& of class-
room reality was touched upon by the teacher in the following
teacher initiated dialogue in SRI-A-1..

ES

T: I knew AA-1-2 would get it but s<t(he) hadn't
A had a turn yet, ay. So I ask him (her) and I
s don't make a big deal, oh whoopy that's really
good AA-1-2 because it's so o0ld hat. Everybody
" knows s (he) knows . but s (he) doesn't have a
~problem about being awfully .conceited about what -
s (he) knows. S(He)'s the brightest boy (girl)
in - my room, ay .... s(he)'s one Jf the brightest
kids in the school .... and I don't make a big -
deal or overly praise him (her) or anything which
T .I'm kind of careful not to do because I!ve heard
. ... s(he) doesn't have that problem with me this.
- year but I've heard last year s (he) did.

I - . 'Have what prOblem?‘



\Q: S(He) kind of was overly confident about what
Y s (he) knew... I notice I kind of gloss over
that the way I responded to his (her) answer.
It was a very fast answer and it was pretty
complex compared to what we had been doing.

This student was asked one question in -the two

‘videotaped lessons. S (He) looked forward to doing the work-

ol

sheets, helped his (her) peer friend during one lesson pre%
sentation and assisted many other peers.in the class who re-
quested help with. their mathematics problems. Arniggling
concern nemained w1th this investigator over the plight of
this bright yound 'student who may. sit through seven: more
years of schooling during which time mathematics may lose
its appeal through lack of challenge. Such a consequence
'representsba negligence of human potential. Thisjsame’stu—
dent physically displayed emotional distress during an SRI
'as he recalled his (het) thoughts and feelings relative to
the incident in which = s (he) had reqnested help from‘the
teacher~and‘during which thevteachergmade no verbal contact

with him'(her).

a

Student AA-2- l

l99

ThlS student disclosed the lowest number of inter-

active thought units (22) of all thevpupils_interViewed. A

short discussion of this.SRlbcan be found on page

v
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Student AA-2-3 B .

(a) Self-concept and Mathematical Confidence

Eight statements made by this student‘indfcated

personal confidence in his\(her)_mathematical ability. Three

of those statements were ?S’Tollows:

"H(She)'s putting in her zeros. They don't even
1nd1ca nythlng put s (he) just puts themin.'

'vI know I'm somebody here." . (S (He) helps three or
four peers in the class w1th thelr mathematics

problems. )

i

"I was done." {(Only two other students had also
completed their work.) .

These statements werelcounterbalanced by six-
statements which indicated -a certaln amount of confu51on
regardlng the mathematlcal concept belng taught although
~'two of these were made in reference to the large numbers,

used by student AA-1-2. - . /'

(b) Reflectlve Ablllty

Five reflectlons were diSclosed in the three

-

categorles of CAPIT, MS, MT, and MP. Thesevthought units‘con+'

£

'stltuted 7.4% of all thlS student S 1nteract1ve thoughts.-

(c) Introspectlve Ability R ‘

Four statements made by this student. revealed a

e

degree of introspectlon.durlng the lesson. Two of these were
as follows: S
"I tune them out."

"I was puzzled though for a few seconds.‘
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(d) Perceived Locus of Control -

No expllc1t references to a lack of control over
his (her) academlc success in mathematlcs were made by thls
student nor did s (he) 1nd1cate/any feellngs of a lack of con~-
trol over classroom events; However,»s(he) sat‘beside a peer
(AA-]1~ 2) durlng the lesson presentatlon and relled upon his

(her) help in preparing answers and his (her) judgement of

the correctness of these answers to questlons posed by the

teacher,

J/// (e)  Mathematical Verbalization

The following statements made byuthis student
exemplify the highest level of sophistication in his (her)
expression of‘mathematical thinking,

| . "It was addlng and subtractlng dec1mals
»"It'doesn t matter (if zeros are put in for sub—

traction purposes) because ... you need to change
the 5 to 4 and zero to ten to subtract.

‘ hY
(£) Feelings
ThlS student revealed the hlghest percentage dist-
rlbutlon of: feellngs experlenced durlng a 51ngle lesson of

all students 1nterv1ewed Four of these nlne thought units -

included the following:' o

»

"I felt relieved (when the teacher said you don't
need to put in the zeros)." - -

i "I wasn't really scared (when the teacher put an
' example on the board) ‘ ‘
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"1 got kind of worried (when the teacher put in
Epe zeros for subtraction).

"I was relieved (when the teacher didn't hand out
worksheets) . because 1 thought the sheets would
be hard agaln.

Although the teacher did not ask this student to

respond to any of the questions . posed -during the lesson,

s (he) interpreted it as a sign that "s (he) knew that I knew

? R
. . '
how to do ity"

The intervrewee—interviewer 'initiation of’dia—
logue' ratio was 4:14. All four student':selected nodes
focused on him (her) self. Two of these‘uerefleSSon content
related. Prerselected nodes for comparatlve purposes were
ed for inter&iewer initiation of dialogue during the SRI's
follow1ng the v1deotap1ng of the'seCond'lesson presented by . '
the-Same’teacher. This student was. 1nterv1ewed once after

- the .second videotaped lesson.

|
|

- Student BB—l l

(a) Self-concept and Matheﬁatlcal Confldence_

Thirty seven (20 + 17)-statements.made by this
‘student'in the two SRI's reveaiedtpersonal oonfidence.in his(her)
-mathematical ability. StatementSFSuoh as the following indi—ﬂ

cated a very high level of confldence. |

"Whenever s (he) (the teacher) asks me a- questlon
I can come back with the answer. :

"I'm really good at a581gnments.

et o e b W A T et A
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o

"I know all about my fractions."

"S(he) (the teacher) didn't really answer the
question because I knew it." :

"I knew them if I hadn't been rushed."
"I knew the answers."

"I get so bored with it (Math) because.I know most
of the math." ‘ ‘

"I was the first one finished them kthe assigned
guestions).

More than any of the.other eleven students inter-
'viewedy this student revealedlhis.(her) selffconCept in
statements such as the following:

"I can do anything I want in Math. I can fool
around and I tan get the answer right on.

"I knew it- (the math) so I don't pay attention
to it." ' :

"I usually plck 1t (teacher errors) out first of
all 'cause if there's a wrong answer,; if I see
an answer I don't like, usually it's wrong. I
can pick out things like that."

"I can just shut myself off from the rest of the
world and get my work done and nothing else
bothers me."’

"... a lot of times if I think something ... I

won't change my mind. You can ask my mom and dad

or the teacher. I don t change nmy mlnd for nothing.

"..;;like when s(he) (the teacher) gives us ques—
tions I answer them right off the bat. Like I
can do my own work right fast ... I'm usually
the first to finish." B :

There were three statements made by this student

indicating cohfusion relative to the mathematical content of"

theblesson; One related to a pupil initiated question, one to
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hise< (her) inability to list the answers faster than the
teacher, and the last one to a guestion posed by the tea-

cher to the whole class regarding the use of fractions.

-

-~
?

(b) Reflective Ability

!
§

Twenty-one (13 + 8) reflections were disclosed
by this student in the two SRI's. 'TheyICOnstituted 5.8%
of all his (her) interactive thought units in the - two v1deo—

taped lessons. of these, 2.5% were in. the MS category, 3%

R
RN I

in the MT category and 0.3% in the MP category, a dlstribuf

* tion congruent with his (her) minimal foous\on'his (her) peers. }

& L R jli. . - i

(¢c) Introspective Ability

Forty-flve statementd—~21 + 24) revealed thlS
student's awareness and monltorlng of hls,(her) cognltlve ‘ y

_functioning during ‘the two v1deotaped lessons. Among these

4

were the followxng

"I wasn't really thlnklng of the questlon i 4

"So I was thlnklng unpleasant thoughts about

(the teacher) <

"But then I got back to my work and just shut
myself off.

LI e e AR £

"So l just block‘it out (of my mind)."

kit e e

'"I shut myself off and did the»questions."
"I answered the questions. in my ‘brain.

;"I was not really keeping my mlnd on it." - g . j
This student monitored his (her)~ own levels of

K) | v : oy -
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attention and concentratipn at various points in the lessons

and vafied them according\to hig (her) percéived need for
\ , - .

concentrating on the lesson procedures. His (Her) major

¢
!
.
!

purpose was to pay as little attention as possible‘but at.

‘ \ | T
the same time not be caught*unpreparéd to answer a“question
directed to him (her) byt the teachef.

(d) Perceived Locus of Control

This student exhibited a very high degree of
mathematical confidence and an explicit 'internal' locus
of control over his (her) academic success in mathematics.:

S(He) also disclosed an ‘'internal' locus of control over

T A ARG AR s Sl b e 41 T

~

classroom events to the.extent that s(he) tuned out what

s (he) found uninteresting, monitored the teacher's actions.

i
4
ﬂ

frequently to detect teacher errors and otherwise entertained

him (her) self as bést s (he) could to ward off boredom.

2 BRI

While s (he) disclosed that s (he) could do anything s (he)

wanted to in Math ihcluding 'fooling' around, s(he)‘did.make

notes, proffered answers, wérked at problems in the text, and

 a§ked complex‘questions of the te%chgr to which s (he) ;1ready
'.had the answets; As.dzd studént DD—l—Z;\this studen£ erked
intermittently during the lesson preéehtations:on problems -
from the text iﬁ the same unit of study. These problems s (he) -

anticipated having to do, orally ‘in class as a group or indivis

R i S I TUVRTIRS (ALY AN AR D ARG vy byl o e

dually as part of'an»assignmeht; Consequently in lesson two,

é(he) had glreadyvdone the questions on fraction of'girls ind

v

R
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boys in the text picture and so "just sat baek and listened.”

In one instancev(lessonuone) s (he) expreSSed dis-
safisfaction with the lesson content. That-is,As(he) would
have preferred lessons on decimals as s(He) felt s (he) knew
the work being presented perceived 'external'olocus of
. control was evident in frequent thought units relating'to
the degree of his‘(her) overt part1c1patlon in the lessons.
SfHe) expreSSed disapp01ntment at not being asked to do a
’nroblem at the board or\prov1de a problem to be worked at
the board by hlS (her) peers S(He) also ratlonallzed not

being asked more questlons by the teacher as belng due to

his (her) knowledge of.the correct answers

(e)- Mathematlcal Verballzatlon

' The following two statements made by thrs student
. L]
exemplify the hlghest level of sophlstlcatlon in hlS (her)

pre551on of mathematlcal thlnklng in the two SRI S.

"There couldn t be a greatest common multlple o
because you could go on forever.

"a;. mainly ‘because you're subtractlng 20%'off
$50.00, so make that a fractlon. '

|

- (f)x Feelings w N B
Twenty three (17 + 6) 1nstanoes of emotion exper-
1enced durlng the two videotaped. lessons were revealed by
ythis student. Oof these, 19 were related to teacher actions

during the lesson | The only emotlons related to hlS ther)

'peers were two 1nstances of embarrassment and one of/pelng

/’
74



upset. The embarrassment was over not get:ingzthe correct

answer to a question but it was not ¢ _ear €&ven from the

context whether these tuo‘feelings wexe berhaps more direct-
‘ly related to the teacherithan to his (her) pRers. S (He)
was upset over two peers talking while s (he) was doing his
(her) work. 1In Eenyof the 23 feelings, s(he) experienced
o”yarying degrees}ofvboredom‘from "just‘bored" to "really
"extrenely bored", in two embarrassﬁent, in:three, disappoint-f
ment, in th, worry, in two, being upset or mad, in three,
eqnanimity, and in one, enjoyment over making a_"fool" of.
the teacher. | |
The interViewee/interviewer%'initiation of dia-

‘logue' ratio was 22:1 in the first SRI and 12:8 in the sec-
ond. lhe student selected nodes in the two SRI s focused on
hlm (her) self 17/34),-the teacher (8/34), his (her) peers:

3/34), lesson content 3/34) and ecologlcal factors (3/34).
This student exhlblted a 'consistent’ “high percentage’fre-"
quency of MS thought’ units in the two SRI's. Both percentage
rrequencies in the MEelfand ME-II:categories were lower‘than
- the average pupil percentage frequenc1es 1n these - categorles
yet, this student asked one or two high level questlons of
the teacher in both lessons and answered them him (her)self.
'Nor did s(he monltor his (her) peers to any great e#teht
| (He) revealed conSLderab;e 1nterest in the vwdeotaplng of

the lessons The three nodes chosen by the s:..dent and cla551—'
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fied as ecological in focus were concerned with the presence

of the camera in the room. S(He) frequently looked back at

o

the camera "because I wanted to see what the camera was llke\

." S(He) was responsable for the dally transportatlon of

A=V equlpment to and from the classroom and stated, "None

of the A—V machlnes are actually 1nterest1ng except the TV . : {
- P ‘ ' ' {

cameras.

N - |

This student placed his (her) judgement of lesson

A L T PR

content on a par with the teacher andﬁoccasionally above that
of the teacher. Some of his (her) statements included the
following: - ' T . ‘ s : SRR S

"S{He) (the teacher) dldn t" really answer the o o
question because I knew 1t."

"S(He) (the teacher) made a mistake him (her)self,
like s(he) said ... the greatest common multiple.
And so s(he) made a fool out of him (her) self

~and I was kind of, you know, I kind of enjoyed it.

~But I like (the teaqher) I'm happy when . (the o

. teacher) makes a fool of him (her) self... in geo- . [

. metry like s(he) was doing them wrong and I told : N

~him (her) how to do it ght..... - {(a peer) :
and I, we're always cor cting him (her) ... well

‘I enjoy it because a grade 6 student maklng ..
smarter than the feacher. It makes me feel good

'cause I'm picking 1t up and s(he) (the teacher)
isn' ?" ' R '

Lo " o s bt e

This samg student was highly critical of the teacher and hlS

~

.

(her) 1nstructlonal behav1or both in math and in other sub~

Ject areas, Accordlng to hlm'(her) the teacher does not

R s NS S

B st

make errors intentionally. S (He) monltors the teacher for B

errors in vocabulary and,pronunciatlon aS'well,as errors in



mathematical terminologywand concepts. S (He) made the fol-
lowins comments about the teacher.

"Like s (he) doesn't listen. S(He) asks us and
then s (he) (does them) him (her)self.f

."S (He) made a mistake so "s(he) made a fool of
‘hlm (her)self "

C"If a grade 6 student is correctlng the teacher of
. -the-class s(he)'s not. d01ng somethlng rlght

I ""S(He) was really feeling bad. .I asked him (her)
: a questlon -(just before class) and s (he) didn't

know it. And I answered it 'cause I d already
Vflgured it . out." ) : ;

"We try to- embarrass him (her). ‘Me .and (a peer)
just drive him (her) up the wall ‘cause we're always
correctlng -him (her) \ -

... if I don't thlnk they re right on the board,

‘I'11l put them 1nto my own sentences so I under-
stand ¢ghem better. :

, ThlS student professed a lack -of 1nterest durlng
most of the two lesson presentatlons Very early in the s
fﬁrst lesson s (he) expressed boredom and frequently disclosed .
‘that s(he)-was paylng llttle or no attention to the lesson pre-
4'sentations. -S (He) revealed that in addltlon to tapping his.
(her) feet and/or his (her) hands when .s(he)'s: boréd "I
just don't pay attentlon S(He) ‘stated that “the only time

I don t feel bored durlng the lesson is when s (k=) ~gives us

the_a551gnment;l.

A comparison between student AA—l 2 and BB-1- l re-—

vealed a degree of 1ntellectual arrogance in both but partlcu—ﬁ

Y
B “f’

P
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larly in the latter. Whereas student AA-1-2 made the comment,

"Everybod% should know 7 + 5 is 12", it was the only indica-
tion of this phenomehon in:his (ther) two SRI's. Studeht BB- 5 -
1-1 hoyever made frequeht'statemehtsvin'the SRI's about his | ‘ -
(her) mathematical prowess and in several instances referred J

to certain peers in the class as ’dozers’ or 'sieves' When

'no one raised a hand for the wrong answer s (he) made the

- B

comment durlng the course of the lesson, "It's good to see

that all-you guys are smart."”

~

R R S Gy YC ER VoL SR

Whlle s(he) compared his (her) mathematlcal ablllty
to those of his (her)~peers 1mpllc1tly‘through references to
. .them as "dozers" orf'sieves' and prided him (her)self or K\ _ ;
being the first or among the first to complete the assigned

~work -in math, his (her) focus on the teacher and his“fher)'own'

c e et
A

relationship with the teacher.aﬁﬁearedvto_be upper—most in
"his(her)'mind. S(he) was ofteh critical of the teacher, con-
51dered hlm(her) self more capable than the teacher in mathe—;
‘matlcs and yet professed not to mind ‘when the teacher request—
ed hlm(her) to stop answerlng questlons S(He) also dlsclosed
thought unlts 1nd1cat1ng that s (he) was attemptlng to nuture. ‘ .
an adult relatlonshlp with the teacher. jS(He) made COmments, - ' ;5
durlng the lesson such as the follow1ng .

-~ "It's not even August yet M ‘ " (Made in reference
. to a teacher error in terms.) ' -

"Are they?" (Made Ain reference to a teacher admonl—f

tion to two students ) 7 : :

e i 4 gt - e ey e e
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When asked 1f s (he) thought the teacher heard any of these

}remarks s(he) replieé, "Oh, s (he) heard me. I 'jive’ hlm '

(her) a lot of times. In splte of this student's professed
poredom during math - ~ssons, s (he) dlsclosed that he )she)

enjoyed school; The teacher did not lnterpret this student's

—_

comments or classroom behavxors as mallc1ous and the two of
them‘seemed to enjoy a good relatlonshlp During the flrst
ielesson the,teacher good-naturedly teased this student about
staylng in at recess time and the student responded 1n_k1nd.

student BB-1 -1 also dlsclosed that s(he),llked his (hex)

teac! r.

B

’

A curlous phenomenon occurred during the second

vrdeotaped lesson. The teacher lnterrupted his (her) remarks

tO‘sayb“Don " . Student BB-1-1 and student. BB-1-2 (as well

as the- teacher)percelved this comment -as being dlrected to

- student BB 1-1 and 1nterpreted it  to mean that student BB-1- l
had been answerlng too many questlons without belng asked for
a response by the teacher. Thought units disclosed by student
BB—l—l throughout the . second SRI were frequently made in
referencevto this incident. Some of these units 1nc1ude the
‘follow1ngr ' iﬂ; ' S - | v”i ‘ :

CL

"] couldn't answer the questlons anymore. S(He)
(the teacher) went on to somebody else. B

¢

f' “S(He) didn't want me to answer lt because s (he)
knew I knew it." , - '

~"1f s(he) (the teacher) asked me, itodidn't really

{Z
i
|
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e
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rat-er to me then if s(he) did or didn't
ask me." . ’

This student did occasionally answer a question‘later in

the same lesson without being asked to respond as did sev-
eral'other_students. At one p01nt s(he) made the comment,

"1 blurted:out an answer e then.I‘just thought the answer
really wasn'tioounted." Later~when,s(he) raised his (her)
hand to'answer and a'peer "blurted it out;'s(he) said,,“l

was a little bit disapbointed byt not much "cause it didn?t
~really matter to me." 'Later'at a student chosenbnode slhe
stated, "Well, here s(he) S plcklng people for the -- to
.comevup and do some questlons and T wanted to be plcked to
;go up there. I put up my ‘hand before anybody else and I stlll
didn't getvpicked. And then later on, right after this’ s (he)

plcked somebody to give people numbers and I wanted to glve the

numbers to (a peer) but s(he) wouldn't let me -—= a little'mad."

when asked if s(he) gets turns to go to the board and to do
| ,

’otherithfngs s(he) responded, "I get turns, 1ike s (he) asks
me_questlons put I don't get asked very often.| I get asked
N maybe_once dur1ng»a lesson Or once OX twice durlng ellesson
just to make sure that l'm paying;atter'ion because s(he)
knows I know the answers to them all. This. student's'stra—
tegy for bcth lessons was to pay just‘enough attentlon to be

'
able to answer the odd questlon asked of hlm (her). (He)

v

spent his (her) time occasionally.n;klng his ‘(her) own notes,

212

e

-.1.‘:};&'&“ ik

i

e

.
ORI

SUDPSPEICITONIE SIS ST NER S




213
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N/

correcting the teacher, talking to a student seated next

to him (her), plaYing with math resource materials or
tapping his (her) hands and/or feet; While s(he) professed
to be bored most of the time and his (her) SRIls_revealed -
lcw‘levels of peer mcnitOring and in one SRI a low level of

‘teacher monitoring, his (her) recall of classroom events

was-accurate. ThlS same student exhibited a restlessness ; . ';
durlng the SRI's. Although s (he) viewed the tapes in detail =
and cpenly.disclosed hls (her) interactive thoughts, s (he)

continuously teetered on his (her) chair and fidgeted with

anything within reach.

' student BB-1-2 . ‘ , ‘ 3

(a) Self—ccncept and Mathematical Confidence

Eighteen_statements made by this student in the"
first SRI and seven in the second revealed his (her) self- ‘. _ g_
concept and/or mathematlcal confldence Statements'suCh as

the following indicated this student S confldence in hlS (her) R

R

.mathematlcal ablllty

"I was thinking that if I went up there I could
have got it right."

. "I was the second one done
"I'knew it (the answer) but I didnlt put up my'hand."

"I flgured it out because the left—over piece was
smaller ,

"Well, (a_peer) answered the right answer even .
" though there was no such thing.” : =

A sime o T
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i
"I figured it out." = o »\ 3
"I knew the answer." - - o ¥
"Therexwere four (l—f 3) statements made by this
student indicating oonfusion»relative to the mathematical Ag’
content of the lesson. In one 1nstance the pupil was try-
.ing to get the answer before anyone ‘else could and failed

to do so. In the second lesson s(he) admltted not know1ng

much about the lesson content prlor to the lesson, 1n1tlal

R R

confu51on over the dlfferent sized 'pie' diagrams on the hoard
and that s (he) had cOunted‘the children in the text picture

incorrectly.

(b) Reflective Ability
Twenty-seven (8 ; 19) reflections were disclosed
in. the thfee categories MS, MT, and'MPhof'CAPlT.‘ These - ?
thought unlts constituted 11.8% of all his (her) recalled in- - §
teractive thoughts.. Of these 4.3% fooused on his (her),peers,.

7% 'on him (her)self and 0.4% on the teacher. o , . E

(c) <JIntrospective Ability' :

Ten statements revealed student awareness and

monitoring of his (her) cognitive'functioning-during the

4

‘lessons, Three of these'statements were,
"I was off the lesson."
"I was trying‘to think back more."

"I didn't understand what he (a peer) was thinking
about." . A , o ‘
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(d) Perceived Locus of Control

" This student revealed an external’(perceived)

locus of control over classroomAevents in three lnstances.

S (He) expressed dlsapp01ntment over not being asked to re-
spond to questions and to either do a problem_on theyboard

or choose a problem to be solved at the board. S(He)'also ex-
hihited overt attempts to galn the/teacher S attentlon in order
to get a chance to respond. However s(he) dld admlt that,
"actually I get asked a lot to do stuff for him (her) (the
teacher)". - This student also dlsclosed an 1mpatlence with

the slovaace of the lesson and a concern over the math work'

. assigned as s(he) had extra curricular act1v1t1es after school
which s (he) anticipated hav1ng to miss because of the accumula-
. tion. of aSSLgnments in other subjects as well Although s(he)
notlced the dlfferences in the pie- S1zes on the board, s (he)
was reluctant to point out thlS dlfference and lnstead man=
aged to cet the right answer and to understand the fractlons
being compared by comparlng the remalnlng portlons of the two
‘circles.‘~In another 1nstance this student. explicitly exhlb—
;1ted an ;internal;locus of control-regardlng his (her) error
in attemptlng to get the answer to questions‘posed by\the |
teacher. The student was. gettlng dlfferent answers to ques-
tioSs relatlng to a picture in the text and reallzed that_

s (he) had counted‘the number of children in the plcture 1n—

correctly.- S(He)'did‘not‘attribute his.(her)ferror to the

textbook'or;the'teacher even'though‘other students  were having

o .
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difficdlty distinguishing the boys from the girls in the
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picture. In general s (he) exhibited an '‘internal' locus

of . control over his (her) academic success 1in mathematics.

(e) Mathematlcal Verballzatlon

The following statements made by this student
in the ME-II category of CAPIT exempllfy the hlghest_level
of sophlstlcatlon in his (her) expression‘oi”mathematical

thlnklng or underStandlng during the SRI' s

v.'.. like we had to get the prime factori-

L)

zation for 26." . . . ., ' .

3
"I was trying to figure out if 8 times 10 would
be the lowest common multiple."
(f) Feelings
ThlS student revealed 10 1nstances of emotlons
experlenced during the/two lessons v1deotaped (7 + 3). Of

these, . two expressed,boredom, two embarrassment,‘two dis- -
appointment, three that s (he) was upset or mad, and one in’

which s(he) felt good about getting a correct answer.
| <
The interviewee/interviewer 'dnitiation of:dialo-.
gue' ratio was 11:9 in the_firsthRI'and 4:10 in the Second.
The student.selectedlnodee foCusedlod the teacher‘(S/lS); him
(her)self (6/15), his (her) peers 3/15» and ecological factors.

l/lS) Durlng the two SRI s thlS student dlsclosed three ex-

traneous'thought units,:four ecological, and tw0'un1ts of ir-
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“relevant information These -thoughts collectlvely repre-
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sented 3 9% of all 1nteract1ve thought units recalled by

this student in the two SRI's. Three of 'the ecologlcal @
thought units all referred to the VTR equipment. The other
thoughts related to basketball practice (2), floor hockey ?

(1) and baking after school (2). N o : : Sy

This student exhibited a 'consistent' high degree

of’self—monitoring and peer-monitoring in the two SRI's. ) ,
. ol - o _ ' L
More than any other student interviewed, this particular i

student pondered over the behaviors of his (herf peers and

the teacher. These attempts to 'see' into. the mind of others

P /
were revealed in a number of statements as follows

t "I was: wonderlng why he (a peer) got onto the
subject of 20% off %50.00."

"I don't know why shke (a peer) would think of a ; j
whole bag of flour\; : : . -
I

"Why is the teacher reviewing us aga1n°"

"I thought s (he) (the teacher),Was trying to make
the class, well kind of be good because.we were
on videotape.»'S(He)_usually lets us talk a lot."

RN T PR POp

o 'S(He) also comgpared his (her) mathematical ability

t

to those of his (her) peers. S(He) attempted to get answers

to questlons before his (her) peers were able to do so. S(He)
"felt dumb because his (her) peers-in close proximity were
able to recall more of last year's mathematlcal termlnology

relating to fractlons than s(he),could. Yet when three of

" the fourVStudents had difticulty with the_problems at the
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board s (he) was confident that s(he) would have. been able

to do one correctly.
: ‘ | .

This student's intent in both lessons was to
monitor the lesson presentation‘and his kher) own_under—
standing of the concepts being taught{ .S (He) did havd,
fleeting.thonghts,about.matters extraneous to the lesson
content, however his. (her) 1ntent was to learn as much as‘
p0551ble and to get hlS (her) a551gnments completed in class.
Although s(he) ‘'was aware of the VTR and camera in the class-
.room, this awareness was more personally dlstractlng in the
first lesson than in the second;{ In the first-lessonps(he)
disclosed that s (he) notlced the camera when s(he) entered
the room but forgot about it durlng the lesson until s(he)
happened to look back and noticed 1t agaln at whlch time
s(he) dec1ded to stop 'shouting out' answers .as many others
in the class were d01ng On two other occa51ons s(he) ex~
pressed his {her) de51re to sound good on tape when s (he)
answered a question and»his (her) desire to do avquestion
at the'board,so s(he)'d .be on camera - In the second lesson,
this awareness of the camera was more objectlve in that the
~only two times s (he) dlsclosed awareness of it was 1n\rela—
tion ‘to a teacher overt action which s(he) con51dered abnor-
vmal due to the v1deotap1ng and a concern over the darkness

of the room during the use of “the overhead pro;ector whlch T

might adversely affect ‘the Vldeotaplng

»
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Student CC-1-1

(a) (Self—concept and Mathematical Confidence

Five statements made by this student indicated
personal confidence in his'(her) mathematical ability. Three
of these were as follows:

"I knew it." | » ‘

"I got it right." - | f

"I was thinking I betcha I. could do it the
short-cut way." '

_ There were\threé statements made indicating confu-

- sion relative to the mathematical content of the lesson. ' Two *
related to one problem which s (he) never did get right and

the other to a problem s (he) was trying to construct.

. (b) Reflective.Abiiiti

fiVe reflections wete disclosed in the two cate-
gories‘MS and MP and none in tﬁe'M? catégory; ‘hese £hought
units constituted 9.6% oftall his‘(%er)recalled interactive’
‘tpoughts, The three reflections in\£ﬁe MP category Wereuall

related to a class contest.

. (c) Introspective Ability

Thisvstudent éxhibited:a low level of introspec-
tion. ‘Only oﬁe'statement in the SRI revealed student aware-
néss and’monitoring of his (her) cognitive.funétioning dur-
ing the lesson. S(He) disclosed_that s (he) "didn't quiﬁé

know" what the teacher was doing relative to a discoursebon'

e o e L

¢
e v
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‘the rules of the contest.

(d)- Perceived Locus of Control»‘

Impllc1tly, thlslstudent exhibited an ‘internal’
locus of control relative to both his (her) academic success
in mathematlcs and to classroom events. AS(He) had been'ab-/
.sent for-a week of skllng and also the prev1ous day. The
teacher monltored hlS (her) work closely and s (he) was able

to get all but one of the»problem answers correct.-*

““(e) Mathematlcal Verballzatlon

The follOW1ng statement made by this student ex-
“empllfles the hlghest 1evel of sophlstlcatlon in hls.(her)w
expreSSLOn of mathematlcal thlnklng during the SRI.

"I'm g01ng to- use both ways only. in the hard
ones I m gorng to take the short cut.

(f) Feelings
This student revealed two 1nstances of emotfcns
experlenced durlng the lessoh One of these expressed hap—
plness when the students won p01nts 1n the contest and - the g
-other that s(he) was "sort of scared" about hlS (her) pendlng
surgiCal>operation.- = .l | _ , '
L The‘interviewee/interviewer 'initiation,of dia4

logue' ratic was 6:5. The student selected.nodesffocused on’

him (her)self (376), the teacher (1/6), lesson content (l/ﬂ
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and on ecological factors (1/6). S(He) disclosed early
in the SRI that g(he)-was concerned about a surgical oper-

“ation s(he) was to'undérgoithe following Monqay and had in-

_o_ ;f"\"’“‘“‘"""“"f“"i';a PRI

teractive thoughts aboutéhis (her) birthday party which was
to beice;ehrated\before hospitalization. Althouéh s (he) |
had missed a considerable-amount of math work through ab-
'senteelsm, w1th the help of the teacher and his (her) Sttong
focus on the ﬁathematlcal content of" the lesson, s (he) was
able to master most of the WOrk. S(He) admitted not being
5Téhie.to'disoover a sttategy'fo: constructing a division pro- . 5
‘blem that woulo have a zero in the quotient but felt confi-
dent that with his (her) father's help s(he) would be able

to coﬁplete the assignment. His (her) monitoring of peers

St el e ekl

was limited to their collective ability to win points in

the contest,

fostheiime v

Student CC-1-2 o N

L RN AU

(a) Self-concept and‘Mathematical Confidence

S tideag

. :Twenty three statements ‘made by thlS student in
tthe recall data (11 + 13) 1nd1cated a hlgh level of confl-'
dence in his (het).mathematical ability,A Seve:al of these
‘were as foilows: | | ‘
e .~ "That meant he needed an extra shelt;"
'"The‘tight enswer-was 807. | |
"It_wes a marble noé a bag left pver;“'

"If you do check, you've got it fight." . L s;

P




"I got it before."

"7 did it with both (methods) . "

)

"you can't do it that way."

'

While there were no_statements made in ‘either SRI
eindicating confus1on relatlve to the mathematlcal content of | '
the lesson s(he) did miss the 51gn1f1cance of one 1n01dent

by,relylng on,the,teacher s remarks ;nstead of exercising o

S

‘his (her)iown judgement.

(bf Reflectlve Abllltz ‘ E J
Seventeen reflectlons were dlsclosed in the three
categorles M:, ‘MT and MP of CAPIT( These thought units con—4 _i
stltuted 11. 6% of all this student s 1nteract1ve thoughts ;
during the two lessons’videotaped. A E -
: £

L

(c) Introspectlve Ability

N ,Four<statements (3 + 1) revealed student awareness

P O I TR Y. s

and monitoring of his (her) cognitive functioning;’“Two of L

these stateménts were
. "I didn't know how to put it into words. c

"I wasn't paylng too much attentlon.

PRRIER: STPUTS I O Ty

}
i, -
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(d) Perceived Locus of Control 'v' L 'g_- : S LN

gg' This student revealed an lmpllClt l‘internal"
%?of control relatlve to both his (her)-academic success

? £ .
ﬁhkmﬁﬁh and to: classrodm events. S(He) did dlselose that a : e
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peer tended to copy his (her) answers but generaliy re-

acted to all classroom incidents with equanimity{'”Even
when the teacher failed to detect or acknowledge that s (he)

had solved the problem using two methods instead of one, .

s (he) revealed no concern.

(e) Mathematical'Verbalization<‘

The following statement made by this student ex-~

w) .
emplifies the hiéhest _evel of sophistication in his (her)

expression of mathematical thinking in the two SRI's.

"You've got seven 8's in 72 and you have to
make the next number smaller so it'll be a
zero." :

This statement was made in connection with his

'

" (her) selficonceived strategy for constructing a‘division

questien_with a zero in the guotient.

t(f) Feellngs

' Six instances of emotlon experlenced durlng the

two lessons v1deotaped were revealed in the  two SRI s (4 + 2)

(-'v

Three expressed happiness, one surprise that the whole class

-got the flrst ‘problem correct and one. that s(he) hadn't been

o

feeling well. Iin onevstatement_s(he) disclosed that s(he)

was both mad  and'heppy —'mad that s(he) hadn't provided a

" better explanation &nd happy that the teacher had accepted

9
2%

his (her) answer. - e o )

8 . . .

AES

;
2
3
£

B SO

[SS SN

O A T R L




The interviewee/interviewer 'initiation of dia-

logue' ratio was 11:3 in- the first RI and 4:17 in the se-
cond. ~Student selected nodes in the first SRI focused on
‘hlm (her‘ .el1f (4/11), peers (5/11), lesson content Il/ll)
;and ecologlcal factors (l/ll) ‘In the second SRI they foc-
used on his (her) peers (4/4) This student.eXhiblted |
'on task' behaviors during both videotaped lessons. His
{her) frequencies of mathemagenic behaviorsVduring both |
lessons were.high (35.4%. and 47.1%). S(He) not only.exhib-
ited a hlgh level of mathematical confldence .but also re-
‘vealed in the SRI's, a thorough understandlng of the concepts
taught. S(He) was able to independéntlv construct division
ﬁ?@roblems with a-zero in the quotient, obtaln correct an-swers
to the problems independently during the lessons,;lnterpret
rémainders correctly within the problem contexts and through.
con51stent checklng of his iher) answers was aware of their

accuracy This last factor may have accounted for the low

‘level of 1ntrospectlon revealed by thlS student.

On the basis?Of his (her) mathematical competence
and'independent thinking, s (he) revealed a higher than ex-
pected rellance upon'teacher directionsﬂin one instance.
When a peer proffered a division problem Wthh would result
in a 4 digi= quotlent and the teacher remarked that the stu—

'dents wouldn t be able to do it because s (he) hadn t taught

it yet,, this student (CC-1-2) reiterated what the teacher had
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said. Yet s (he) should have been capable of.solving the 1
. : |

problem. Of significance in the second lesson videotaped,

[

‘was this student's absence of resiStanoe'to the learning i

L3

and use of additlonal methods for solving similar problems,

a phenomenon not common to the majorlty of the students ln

N

;\the:olass.

?,} ‘d Student cCc-1-3

(af Self concept

and Mathematlcal Confidence

. Seven statements made -by this student in the two

SRI's 1nd1cated personal confldence in his (her) mathematlcal

ablllty (3 + 4). Several of these were as follows:

b )

"I got the right answer."

_"s(He) (the teacher) was d01ng the o}l method.

, "She (a peer) Sald the wrond number and well,

it was away off.
."I thought it was
' These were counte
indicated confu51on relativ
the lessons. Three of thes

.. "I @idn't think t
B of one onto 905.

"I tried the new~

probably right."
rbalanced by nlne statements whlch

e to the mathematlcal content of
\
e were as follows:

hat you could add a remainder

£l

method and I got mixed up on it. "

"I d1d the dld method and 1t Stlll didn't work

‘The.first of these statemente was in reference to the 1nter—

pretatlon of ‘a remalnder in a- problem context where the an-

e

swer was based -on lOglC rather\than numeri~al computatlon.
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The remaining eight referred to instanceS'waen'thigrstu—
dent either didn't know how to do the problem, made com-
putational errors|or dldn t fully understand the concept

or procedure. . ' b

(b) Reflective Ability - -

Fi1ft reflectlons were diSclosed”by this student
q___JL A 3 ¢

a

in the three categorles MS , MT—and MP of CAPIT. These

>
,) v

thought units constltuted 15. 8% of all this student's 1nter—
N .
actlve thoughts,.the hlghest proportlon of reflectlons ‘dis-

fClOSéd by the twelve students;1nterv1ewed.

. (c) Introspectlve Abllr_z

’ .

' Eight (6»+ 2) statements revealed student aware—‘
neSs and monltorlng of his . (her). cognitive functlonlng:dur-
1ng the lessons. Three of these were:" | B

"I guess I wasn't thlnklng then.

"I didn't. know how to do 1t. oo h@ﬁ

"I got caught in thlS spot.

(d) Perceived’Locus‘of Control

S (He) revealed an. lmpllClt linternal' locus of
control relatlve to hlS (her) academlc success in math in
that s(he) blamed neither teacher behav1or nor external fact-=

ors for hlS (hex): lack of success. A somewhat 'external'

- locus of control relatlve to classroom events was exhibited"
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by his (her) disclosure particularly in the second SRT.
Five statementS‘made by this student revealed a lack of
control over classroom events. These were related to three

different 1nc1dents which occurred durlng the lesson. 1In

the flrst one s (he) was belng bothered by a peer, in another

s (he) complalned about the limited number of questions s (he)
was asked to respond to by the<teacher and his (her) bad |
luck in not drawing teacher Questions to’whiCh:s(he) knew

the answers.. In the last incident s(he) revealed that his
(her) peers recelved credit for an answer which s (he) had
stated earlier. Some‘of ‘his (her). statements were as follows:

...I thought I would have got a turn (to
answer) and I didn't... I got to say some
stuff but not as much ... I had lots of
answers and like when I got a chance to
answer it was something I didn't know and,
sometimes I knew it and I didn't get asked

)
\

" .. 1 said, "You must have left a tlp. |

And well s (he) (the teacher) didn't hear me. \

S (He) thought I said something else maybe.
And those " other guys heard me and when I
said a tip and they said it. And s(he) (the
teacher) said "Very good " and they got the

- credit.” ‘

\

'In the first SRI this student made the remark,
"I finally get to be.in a problem;“. This was made in re-=
, -

ference to a peer proffered questlon to be solved in which

the student's name was' used 1n the problem context.

(e) Mathematical Verballzatlon :

The follow1ng statements exempllfy the highest

TR B T e T et S

TR e -

i a s S




e AT T S T S I L) A T AT o A g < mm——w s T TS YDAV IR I,

228

level of sophisticatien is his (her) expression ef math-
_ematicalnthinking during the SRI's;
"When I finished I figured out I didn't
~have a zero in the quotient.".
"When s(he)‘(the teacher) checked it s (he)
had to add another 8." ‘
(f) Feelings
" &% * This studeht‘revealed 9 instances of emotions
expé&f@nced during the two lessohs'videotaped (3 +v6) of g@

4

these two exaﬁessed rellef when a peer finally finished a
problem and when s (he) (student Ccc-1-3) found out that they
wouldn't be tested on the new method being taught. There
were Eﬂg.exéressions of feeling 'glad' when s (he) manageé
to get_cerrect solutions'tolproblems'worked on-during the
lessons and four expressions of feeling 'bad', three when
é(he)'couldn't construct a question correctly, wasnFt'asked
a question by the teacher, and didhft get credit for an i
enswer EEQ one when s (he) "was Ca}led a 'name' by e peer.

in one‘instance s (he) feltAémharrased uhen sihe) couldn't
get an answer as quickiy as‘his (her) peers.

\ iThe intefviewee/interviewerv'initiation of dia-
logue'orgx;b was 3:4 in the flrst SRI and 10:13 in the se-
cond. The proportlon of segments per pages of recall data

was low for once dialogue was initiated this student.perslst—‘
ently recalled_all that s(hefvpossibly could and then'stopped;

A
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The student selected nodes focused on hrs (her)'peers
(2/3) and himself (1L/3) in the first.SRI and on his peers , {
(5/10) , himself" (2/10)," the teacher (2/10) and lesson con- | o
tent (}/10) in the’second; While this student's mathema- |
<genic behavior in both fessohs was fairly high (39.0% and
33 3%), and he was able to get the correct answers eventual—
ly for all but. nf?problem solved durlng th lessons, he
dld not eXhlblt (in the SRI s) a strong grasp of the concepts

~taught nor an understandmhgmof the subtler lesson objectives.

In the first v1deotaped lesson,. this student failed to under—-
stahd the lnterpretatlon of remalnders w1th1n the proble? ,
context, was unable’ to construct a division guestion w1th a
zero in the quotlent, chose not to try a shorter method ex-— ;
plained by thelteacher, needed help from a peer to solve one . !
- problem and although‘s(he) didn't think one answer was sen-

sihle, conceded thatit.must.he right,"because the teacher

agreed with it too and when s(he) agrees, it's probably right." i

Ay ':;,

- : : PR , .
In the second lesson, this student was unable to ;

use the newly explalned partlal quotient method for‘d1v151on
correctly, made a number of errors in solv1ng the problems
‘even u51ng the old method, for division, tended to be 'slower v o ;g
than many students in getting verbal answers to questlons

and although s(he) oompetently judged the merlts of some of

his (her) peers 1nterpretatlons of a remainder 1n one pro-

1blem context, once agaln s(he) ce-2d to a‘misconception,that

) E
. LS
S

,‘».\‘)-J
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- one of the answers with which thelteacher seemed to be in
agreenent had to be the onlf corréct response.

i This stndent seemedjto be experlencing informa;
tion overload during the two lessons for he recalled in min-
ute detail, 1nteract1ve thoughts which revealed the hlgh den
gree to which s(he) monltoredyhls (her) peers, the teacher,~
and him (her)self. Thd fréaquency and breadth of his (her))
reflections attest to'rhe fact that s(hel was processing a
great'deal of information idurrng the lesson presentations
and particularly“dnring the second lesson) which was predom-

1nantly 1rrelevant to the lesson focus apﬁﬁat,best indirect-

o L
ly related. o ‘ o
0

S (He) exhibited a-tendency’to resist new methods and
concepts, expressed a concern over the level of;difficulty

\
of problems, questloned the tfacher about whether they'd .

9

be tested on -the partial 3."1ent method even, before it had

been taught, and gauged the correctnessxof many answers ‘on
the basis of his ' (her) teacher's and his (her) peetr's opin-

ions. Yet rhis student revealed in the SRI's but not during

230

the lessons that while he was capable of analyzing mathemati-

cal situations, s(he) didn't trust his (her) own judgement
as well as that of others; In surmising where the gquotient

in the partlal guotient method mlght be placed his (her)

flrst intuition was correct but s (he) refralned from dlsclos—
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ing his (her) opinion until student CC-1-4 had suggested

the same location. 1In the-interpretation of an eight dollar g
remaihder in bokx office receipts s (he) suggested first that

it might be a tip. His (her)‘assessment‘of a peer suggestion
ghat someone foréot to take the ticket’was, "but why would
someone buy'a ticket for nine doilars‘and then ﬁérget the
ticket?". ame)concluded that someone must have left a tip‘

because "that'; what the teacher said. { But soon after

~
s(he) may have be%un toﬁﬁpubt it for he),stated, "then

l

- 4

S(He)“also

a

4 g
completely mlssed the 51gn1f1cance of-whywﬁhe teacher chose

to treat the partial quotlent method of division as an al-

ternatlve method for dlv%§30n in grade four. ,

While‘this student po¥sessed a cheerful demeanor
and fre@uently found huﬁor in classroom incidents, s(he),
seemed somewhat disorrehteh to certain classroom procedures.
Although s(he) had been a member of this class with the . *
same teacher sSince fali, s(he)‘seemingly did not yet know
the contest rules. In one instance when s(hé) attempted to
'heip a peer in the same row, s(he) was asked to‘desist’by
the teacher. On another occasion s(he) rece;ved a hint from-
a peer in the same row nlsolv1ng a problem but felt that s(he)‘

had cheated when s(he) held;hls_(her) hand up to indicate

to the teaCher that s (he) had obtained the correct ansWer.n

o
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The teacher disclosed later that during the contest,
students. were allowed help from the teacher and help from
s :

peers in the same row unless s(he) specifically directed

them to do otherwise.

When quéstioned about his (her) assignment fol-
lo&)ngigze first videétaped’lesson,Athié student indicated

that s(le) would try and do it on his (her) own because !

AQELEE supposed to be déing it.". Yet student cc-1-1 dis-
cloéed that s(he) (CC—l-l).would be working on his s(her)
éséignmeht with hif (her) féther.

An ihdicatioﬁ of student CC-1-3's level of mat-
urity was evidenced in the éﬁl's by .the manﬁer in whiéh s(hé)
referred to %ng(her) teacher. On at least four occasions
s (he) referred to him (her) as “teacﬁer said" or "teacher
did" instead of 'the teacher' or “Mr(s);__;__. Some phrases

7

-were as followsy . . ' R
. . : Vg o L : o . -
before teacher could finish it." '

* -
"
.

that's what teacher said.™

. ‘that teacher didn't notice it."

In addition to his (her) detailed recall of class-
room'eventé and monitoring of many peers, this student also
disclosed that s (he) sometimes draws pictures during lesson

presentations and in the second videotaped lesson was worried
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about "getting inteo treuble" at his (her) nooh Art club
over miSsiné the last meeting. In view of his (her) ex-
tensive and ‘accurate recall it 1s ‘not surprlslng that s(he)
paid nouheed to the VTR equlpment in the room but unforéun-

ate tha£ his (her) information processing capacity was not

channelled more productlvely
\_s,,,

e

Student CC-1-4

(a) Self-concept and Mathematicel‘Canidence

Twenty-three (12 + 11) statemehte'made by this ..
student in the"th SRI's_revealed'a high‘degree of confi-
dence in his (her) mathematicaleabil¢ty. 'Some.of these
statements were as follows: |

"I got it right." | .

"And of course, I wes right."

"I ch :keq it and‘itvﬁés right."

Wi knew it was between 109 and 999."

"I used the new method.

MBhere were three etatements made bybthis student
indicating confusion relative to the methematical‘content of
the lessons. ~S(He) admltted not knowing the. answer to a ques-
tlon although in this instance his  (her) aQ§Wer was equally
valld.‘ S (He) didn't understand a short method of division

~ explained by the teacher and didn't understand why the tea-

chef,remarked that the students wouldn't be able to handle_

a certain division question.

aanre
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(b) Reflectlve Abllltx

Slxteen (9 + 7) reflectlons were disclosed in

{
i
. 1
A {
: i

the three categories MS, MT and - MP of. CAPIT These thought

units constltuted 9. 5% of all his {her)’ re z2lled interactive L | P

_~

thoughts,"

I ° : ?
i

(cY Introspective Ability ' .

Five statements revealed student awareness and
monltorlng of his (her) cognltlve functlonlng durlng the ]
lesFons. Three of these Mere-
|

"The answer came to me."

"I didn't have to feel guilty."

. o

"] . was pretty sure I was right."

3
. _ ?
(d) Perceived Locus of Control : » '; % L

This student revealed lmpllc1tly an 'internal'
'locus-of-control relative to both his (her) academic success
N \
in math and to classroom events.

.

(e) MatheMatical Verbalization

The fOllOWlng statements made by thlS student ex—
emphlfy the highest level of sophlstlcatlon in hlS (her) ex-

pre551on of mathematlcal thinking 1n the two SRI' s.‘

ﬂ\
‘.’1

"It'was ea31er ]ust to work it out tb the place
value."

"Well, the first two numbers have to be a ba51c
fact to get a zero.' : .

*

i
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(f) Feelings
This student revealed'Q instances of emotion ex-
perienced durlng the two v1deotaped lessons (8 +'l). of
these, six expressed gladness, flve over getting correct ans-—
wers and one because s(he) wasn't talklng when the teacher
reprimanded the class..>0ne expressed surprlse when the whole
class-got the correct answer to .a problem, one dlsapp01ntment
when the class lost points to the teacher, and gngfin which
s(he).felt"stupid' when s (he) didn't knowvthe answer to a
problem. | |
| ")
" The 1nterv1ewee/1nterv1ewer 'initiation of dia—
'1ogue' ratlo was ll 2 in the first SRI- and 13:8 1n the second.
.The student selected mnodes ‘focused on him (her)self (6/11),
hlS (her) peers (4/11) and lesson content (l/ll) in the first
SRI and on him (her)self (2/13), his (her)-peems (1/13),
-lesson, content (9/13) and on the teacher (1/13) in the second
'SRI. ThlS student revealed a high degree of mathema;enlc

"'oehav1or (46. 3% and 51 l%) in the recall data and exhlblted

'1Qn task‘ behavxors .during the lesson presentatlons. S (He)

4

é@ glve a succ1nct and correct 1nterpretatlon of a
remain er ln the ffgst problem solved and although the stu-
dents expressed a desire for the teacher to ask him (her)to'

”‘@1nterpret another remalnder s(he) dlsclosed in the SRIT that
4(’

1 %s(he) dld not have the right answer. However his (her)

a

i suggestlon was valid to the extent that varlous 1nterpreta?

§ o .
. K o |‘
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tions could be correct and s (he) was‘cognizant of this re-

lative to this problem and to other similiar.problems.
S(He)’exhitited a high degree oL mathematical"

confidence and in oneeinstance revealed thaf_s(he) placed

his (her) judgement of the correctness of answers on a par

'w1th that of the teacher's. 's(He) was the only one of the = -

.four students interviewed after&the flrst v1deotaped lesson \..‘

who revealed a thorough knowledge of the contest rules for

>scorlng. Although s (he) obtalned correct answers for all the

,problems; the class 1ost points on one problem 31nce one Or:

more of the students falled to get the correct answer‘ CAl-.

'though s(he) expressed dlsappolntment over thlS s(he) sald

"but you can understand that some people just can't get it

: rlght all the time.". This was, said in earnest as though

by one adult to another with no hint or arrogance or: conceit;

While s(he) monrtored his. (her) peers in both lessons, the

focus'was predominantly related to Tesson ‘content.

\

__gpent DD—l l g \

(a) Self- concept and Mathematlcal Confldence

Flve statements in the flrst SRI and elght in the -
r~sec0ndeRI made by thlS student revealed Confldence in hlS —_
(her) mathematlcal ablllty. Statements such as the follow—— _ '
.1ng 1nd1cated pupll control OVer hlS (her) learnlng processf

"I understood it.

e cadee A At S T Lk
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/
h

"Really, it was sort of easy."
"I was right.” . »«;?.
"I knew you couldn t divide By three."

" (The method) is sort of 1naccurate but you get
more work done that way.

There werelﬂbur statements made by this student in
the. first SRI and none 1n~the second'lndlcatlng_confu51on re-
lative to. the mathematical content of the lesson. :Two of
these were related to the a531gned questlons, one to a ques-
tion worked in class for which s (he) 1n1t1ally got the wrong
~answer and one to a lack of understanding of why the;teacher.
presented two ways of representing multipies.

“(b) Reflectlve Ab;lltz . 0

' Thlrty three reflectlons were dlsclosed in the
three categorles MS, MP and MT of CAPIT.. The majorlty of
these thoughts ‘were focused on prlor peer (19/33) and his
(her) own personal behav1or (22/33) These reflectlons eon—
stltuted 9. 8% of all this student S 1nteract1ve thoughts

, v - o A\

(c) Introsgectlve Ablllty

_ Eleven statements in the two SRI s revealed stud-

\_eht'awareness and monitorlng of hls (her) cognltlve functlon—
ihg.' Three of thesenWere; “ |
"Izsort of dozed off'"
"Then, well T knew I must have been learnlng.

'"I sort -of got dlstracted from the work g
. : :
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(d) Parcelved Locus of Control , g : i

‘creasing achievement level compared to th (her) math maf&s f .

Althouch this student did not exhlblt,ﬁ hlgh de-~

gree of mathematl ~al confidence s(he) revealed an 1ntﬁrna1' . T

v, o \

locus of control over his (her) academlﬁﬁsucceSSuln mathemat-
'3

ics. S(He) disclosed a waning 1nterest 1n math and a de-‘

i b

in earlier, grades.~ Whlle s (he) was easrly dlstracted from

,,

g

.‘,.,‘;.f‘
.

EEY

oy 4
the lesson focus and magde occa51onal errorsg 201 hls Lher) wof%
t

-«

RUFTy

s (he) dld not-attrlbute.hls (her) errors or l@ck of success

. P
» K
o

to the teacher Oruto'external fictors. , ; ;wi///___a// .
. . o v e ' .

[.

Three statements made by thlS pupll indicated an
) o
‘external"(percelved) locus of control over classroom events.
S (He) wanted to stop the lesson presentatlon but walted for

a peer to 1ntervene.‘ In two instances s(he) matter of factly

stated that s (he) would not llkely be asked by the teacher to

respond~to-questlonsﬁ In the flrst 1nstance s(he) sald,
"It's almost never me."“ and in the second s(he) said, "Se
. s(he) d never ask me. . Yet this student was one of three stu- o

/
dents who were asked to solve a problem on the overhead.

(e) Mathematical Verbalization

The following statements'made by this student ex- - L

[N

empllfy the hlghest level of sophlstlcatlon in hlS (her) ex-—.

pre551on of mathematlcal thinking. .

l R :
: e

'"He was roundlng off 29 to the nearest multlple r
of ten." I - : :
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"It could be elther a multiple of ten or a " !
multiple of five."

|

(f) Feelings o . .
Five 1nstances of emotlon experienced during the
lessons v1deotaped were revealed in the two SRI's (3 + 2)
r

Two of’these expressed boredom w1th the lesson, one embar— \

rassment over his- (her) hiccoughg/,” one relief overhthe lesson

e e T RN T

presentatlon ending, and one'of ti:edness/during the Monday

. v
lesson. ThlS student exhlblted a 'consistent' pattern of

I i

“low frequency in the ‘Feelings' category (l 9% and 1.2%).

In fact, these two were among the five lowest;jrequencies in

PRFRUEREVEREA S8

this_category. - | —
: . \ . Lo
The interviewee—interviewer rinitiation of dialo- A

gue'

ratio was 27:0 in the first SRI and 22:4 in the second, -

Student selected nodes_ln the first SRI focused on the tea-

cher (1/27) him (her)self (8/27), lesson content (1/27) .,

his (her) peers (2/27) and on ecological factors (15/27)- ; E
In the second SRI pupll selected nodes focusedlon the teacher
(2/22), h1m (her)self (6/22), lesson content (1/22) his
(her) peers (3/22) and on ecologlcal‘factors (10/22).‘ This

| student exhlblted the highest percentage frequencies (21. 9%

and 21 4%) oﬁ EC" 1nteract1ve thoughts. Of the 71 ‘Ecologlcal

interactlve thought units in the two SRI s, 49 were related

1
\

- to the v1deotap1ng and 1nterv1ew1ng, 6 to the length OfAthe

v

lesson pres: ntation, 5 to tlme and 11 to distracting ﬁactbrs,

I
/
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, : o ,
‘-Discounting his (her) interest in the videotaping and interf
viewing, the remalnlng 22 interactive thoughts in this category
constituted 6.7% of all his (her) interactive thoughts. This
student revealed considerahle intereet in the videotaping dur-
ing the familiarization phase as did a number of otHer- students
‘who were intervie&ed;‘however,-e(hel was the'only student Who
maintained a.hlgh-level of interest throughout the two video-
taped lessons. SlHe) made no attempt to hiae hie (her) in-
terest but when questioned at the beginniné of the secona

SRI responded as follbws.

I: "Did it (the possibility of another 1nterv1ew) make
any difference to your lesson?"

S: "Ah, it didn t really It didn't reallyllnterfere
with the lesson as much as it did last time. Like,
as a matter ,of fact it barely did at all." )

-

Nevertheless,_24/l73bof his (her) interactive
thoughts during'this lesstdn centéred on:whether s(he) would
be interviewed again, how long thefinterview would be, whe-

ther s (he) could help move‘the VTR equipment whether the
S
camera was Stlll on and whether the teacher would make the

" lesson presentatlon longer because of the v1deotap1ng S (He)

was also concerned about how hlS (her)-peers would react to

the v1deotap1ng

R T
“

¢

$  This student discloeed that s.(he) was often dist~

racted during the’ two lessonsiby other peers, adults in the

hall, classes changingiand a'patrol belt under hiS'(her) desk.,

N
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When s (he) revealed considerable interest in the v1deotap1ng
near the beglnnlng of the first SRI, the following dlalogue
'occurred
I: So you were quite 1nterested in the camera today’
S: Yeah

I: Did it distract you from the lesson at all?

S: Well, a bit but not much, notlmuch more ‘than
i usual. . :

I: What do you mean by not more than usual?
S Well usually the lessons get usually So long T m

dlstracted by somebody else anyway, by a class
walklng by or something. - ‘

*

‘; ‘This student was aware of his (her) dlStraCtlblllty

,'.€)~

and’ made an effort each time it’ occurred to 'catch up with _—
the lesson content. : S(He) knew that s(he) would miss parts: : ;
of the lesson but felt s(hé) d "still be Q@ie to learn quite :' o é
a lot " While ‘s (he) was qulte w1lllng to follow teacher dir-

ectlons regardlng questlon solutlons, s (he) engaged in inde-

AR L e B

pendent mathematlcal thought. 1In one 1nstance s (he) came to
the conclusion that the higher the common denomlnator used‘v‘
‘in addition'or subtractlon of fractlons, the harder the work
but that up towa-.common denominator of about 50 regardless

of whether you used the lowest common denomlnator, the com-
putatlonal work would be about the same S {He) dlsclosed'

i

this conclusion durlng the first SRI but not durlng the Iesson.

. . . . N i . )
Student DD-1-1 monitored his (her) peers as much

>
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or more than s (he) monitored the teacher duriHE\the two
videotaped lessons. While the majerity of these inter-
ective thoughts which focused on his (her) éeers were re-
‘leted to the mathematical content of theﬁlesson, they also
revealed a high deéree ofAésycﬁblogieal awareness of peer °
behhvior. S(He) exhibited a high degree of 'reflection’

upon his (her) peers and their behavior as well as ‘a high de-

gree of 'interpretation' of teacher behaviors.

_Student  DD-1-2

(a) Self*conce;i and Mathematical Confidence

, Twelve statements made by this student in: the re-
- call data (SRI—l—S, SRI 2 7) indicated. personai confldence
in his (her) hathematlcal'ablllty. Four of these were as
follows:

Tt was just half of twenty so it would work."

"But I already knew. "

"The way I do it, Ivjust multlply the bottom A
numbers together."

"I already knew a shorter way."

_There wére five‘statements mede‘by this student
in‘the secdhd SRI indiceting confusioﬁ’relétive to the math-
. ématical.cOntent of the:iesson S (He) had wrong answers to
some of the questions, didn't understand one of the assign—
ment questlons, had dlfflculty marklng the prev1ous a551gn—

2

.ment problems and 1n1t1ally had dlfflculty follow1ng student

e

———— v
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sork on the overhead; In spbi.te of these incidents‘s(he)

nanaged to sort it all out ta his (her)'own setisfaction.

(b) Reflective,Abiirtz | ’ F R
.Five refiections were disclosed, two relative to-
'self;mOnitoring, two relathe to teacher monitoring and one
to peer monitoring. Theseé veflections represented 4.8% of

all this pupil's interactiva thoughts in the two lessons.

(c) IntrOSEectiQﬂ
&

Seven statements (2 5) revealed student~awereness_,

" and monitoring of his (her) cognltlve functlonlng.P “Three Oof

YA

these were: . : ‘,v ’ ‘_;}‘

PR
rle

"T was qulte los&,

"So I just forgoa about what s(he) (the teeehef)
was saYying. ‘ ' L :
,u}'couldntt really understand‘itvr y IR --Q

(@) Percelved Lpcus of Control RPN '

This student exh;blted an 'lnternal' loousfof
control relatlve to his (her) academic success in mathematlcs

S(He).accepted fFull responslbll;ty for hlS (her) errors and

d1d not attrlbute hlS (hex) confusion or mlsunderstandlngs : \

to teacher behav10r. " in qne instance s(he) cr1t1c1zed a peer
explanatlon of process (He) exhlblted a strong '1nternal'
P .

locus of ‘control relatlve to classroom events in that s (he)

tuned out the lesson preaentat;on whenever s(be) felt that

oaat wmp i
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e concept. S (He) worked at pro-

7 I

s (he) already understood th
ons.;.Although

} desk during the two less

plems at his (her
gnment s (he) surmised t

er had not glven the assi

nd p'oceeded to sclve t
1nterm1ttently at

hat

the teach
he problems,

hey would be a551gned a
itor the lesson pré&ﬁ%tat or.

.stopplng to mon
ght be 1mtgrtart for an

s:whlch s (he) thought "mi jother

point

page that we do."
,‘1

(e) Mathema!{cal'Verbalrzation

The following statements made by this s+tudent ex-

'emplify the highest level of‘sophistication in his (hexr) ex-~

tical thinking.

pression of mathema
off to 30."

"So you would round it

g it lnto lowest terms

"He was puttin

(f) eelings

1 + 3) 1nstances of emotion
e revealed by this stud

h s(he) was

Four ( experienced dur-
o videotaped lessons wer

d boredom and one in Wth
(he) had been d01ng

ent.

ing the tw
Three of these expresse

’quite glad' once s (he) dlscovered that s

uestions correctly.

the g
. . . /
o The 1nterv1ewee-1nterv1ewer 1n1t1atlon of dla—
logue' ratio was 8:4 in the first SRI and 2:9 in the second
1/8) lesson

h by the student focused on peers

The nodes chose
lf (5/8)

nt (2/8) and hlm (her)se in the first SRI and- on

conte
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him (her) self (2/2) in the second. While this student ex-

. hibited a high degree of mathemagenic behavior (51.2% and

47.3%) s(he) disclosed a somewhat peripheral understanding

of the math concepts being taught. 1In the firstblessonﬁvideo—,

taped s (he) was unaware of’the teacher's reason for writing

the'multiples invdifferentyways, discovered a

of gettlng‘solutions which s(he) described as

your head and. because s (he) was bored, worked

presumed would be the assignment. During the

TN

-

shorter methodf
doing'it in
on what s (he)

~second lesson,

_ “thlS student experlenced dlfflculty at the beglnnlng because“

s(he) had neglected to number the a581gnment questions ‘that

were being. corrected, expressed‘boredOm early

in the lesson

presentation, was not 1nterested in dolng a guestion on the

overhead, and even though s(he) monltored pupil part1c1patlon

in the lesson presentation, chose to use his

(her) own methods

of finding -a common denomlnator without grasping the signi-

ficance of the use and the means of determining the lowest

‘common denominator. S (He) also had wrong answers for a

couple of questions in which s(he) had added instead of

subtracted. This student found it necessary to seek help

from the teacher with questions in the new assignment.

This student did not pay close attention to the

total lesson presentatlons and consequently was unable to

.
KX
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recall a number of classroom events. Because of his (her)
confidence in his (her) mathematical ability and his (her)
- impatience with what s (he) considered a review, s(he) chose

y$to work ahead independently while the lessons wére in pro-

. Unfortunately his (her) shallow grasp;of the concepté
X .

8

1 unawareness of lesson foci are consequences not uncommon

T"g stgdehts who deem it unnecessary to devote their full

~

'1’fing techniques which confront such students with their

A8

inadequate grasp of the concepts.

~ ®

Validation

The task of wvalidating pupil recail of interactive
thoughts is more difficult than the validation of teacher
recéll.for thé interviewer may still represent an 'authority

g figure' to the child. Although cross. checks of the pupil
. SRI profocols foF internal cbnsistency revealed no éonflict-
ihg pupil stateménts, pupils sometimes disclosedf(prior to

the interview) their desire to "do well" in the interview.

Certain interactive thoughts which they reported
raised doubts 'in this investigator's mind about the simultan-
eity of the thought and the lesson event. ‘Since there

was no cognitive mismatch in any of these instances, it was.

\
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Y

impossible to confirm these doubts, These instances occurred
in three SRI's where two of the students who exhibited in-
attentiveness dufing the lesson experienced some difficulty
in recalling lesson events accurately. The third student who
dlsplayed accurate recall in spite of overt 1nattent1veness
during the lesson; may have been trying to make an 1mpre551on

upon the lnvestlgato:.

Pupil responses to interviewer iterjections such
as, "Do you remember (or recall) what you vere thinking then?"
or "Did you notlce _ ?" consisted of a- least two instances
15 each SRI where the pupil response was 22", ‘Pupil re-

sponses to the question, "Did you understand it?" elicited

mixed responses of. "yes" and\jho". A check was made of the

' hgmber of 'leading’ questions\asked by the interviewer. These

questionS-constitutedhless than 1.9% of thé.interviewerfinter—
,jectiohs. Howeuer,.it may be necessary to conduct more SRI's

with pupils than With teachers to assess the validity of their
recalllsince the guantity of data collected from some pupils

could bellimited.

.

‘Except for student AA-2- l, the students who were

) i—

‘ interviewed made an earnest attempt to recall thelr inter-
actlve thoughts. They readlly dlstlngulshed between their

interactive and non—lnteractlve thoughts and were metlcu—

lous in associating their -interactive thoughts w1th specxfic‘

R URUPEP TPRER DE LR
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: 1
lesson events. Most ihportantly, these eleven'stndents'
seemed relaxed and much at ease durlng the course of the
interview, a phenomenon 1nd1cat1ve of the success of the
familiarization phase. | R , .

!

‘Similiar Nodal Dialogue

Pupil—Pupil
Teacher—Pupil
The dialogue at similar nodes in both the teacher
and pupil SRI's follow1ng the v1deotap1ng of the second lesson
was analyzed for the purpose of comparlng teacher and pupil
perceptlons of the lnstructlonal process in mathematlcs.
These detailed analyses can be found in Appendix I . 'While
this comparlson at SLmllar nodes underllned the wide range
in pupil mathemagenlc behav1ors durlng lesson presentatlon
and dlfferences in learner lntent, 1t also reveaﬂed dlffer—
‘ences in individual pupil 1nterpretatlons of 1nstructlonal

moves, in 1evels of comprehen51on of mathematlcal concepts,

in their abilities~to monltor math content foci of lesson pre—'

sentatlons, in the attention pald to teacher—peer dyadic in-

_.teractlon (particularly follow1ng pupil 1n1t1ated questlons),

in learnlng dependenc1es upon the teacher, in potentlal 1earn—'

er confusion due‘to format‘and d}fferences in,psychologlcal
reactions to_non-content related classroom events. When

analyzed'by indLvidual;pupil, the dialogue at similar nodes

e o —

e e e v AR E A e b g S =T

ol

e A E g

e o Cln b e & g 4L 2

P

Y

im0



249

i - R ' j !

provides a comparafive glimpse of unique classroom reality

as preceived by students within an identical instructional - - +1

environment. Certainly diffetences in peer proximities,

seating arrangements and various.ecological and human factors _

contribute to dlfferences in pupll classroom life; neverthe-
less' the 1dlosyncrat1c translatlon of classroom life and

events into pupil reallty ;s a covert act1v1ty seldom tapped

by research techniques and a phenomenon deserving‘of atten-

“tion for its multi;faceted potential in educatioral research.
L .
The comparlson of teacher and pupll dlalogue at
similar nodes was of partlcular 1nterest to this lnvestlgator
for it revealed dlfferences between what the'teacher was
attemptlng to do and what the puplls percelved ‘the teacher
as d01ng. Frequently teachers dlsclosed that they ‘were cog—
nlzant of the fact that they 'had not achleved thelr lesson
objectlves and planned to re~teach . the concept extend it,
or do addltlonal examples.ln a'future math lesson. Of signi-

'ficance Were instances in which the teacher was not aware~of

§ ]
e e gt « vt o ity s e

. pupll mlsunderstandlng due to the format nsed in mathematlcs
’1nstructlon, of pupll mis- 1nterpretatlon of 1nstruct10nal
moves, of pupil fa;lure to fully grasp‘thelconceptual foci

of the mathematical'content‘of the lesson, or;pupll misunder-
jstanding_due toApeer illustrations ‘of problem sohutiohs}»and
of pubil fallure_to»recognize‘letbalone commit tnemSelves‘to

‘teagher berceivedrlesson objéctives. ' The inﬁestigation of con-
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pgrrent teachér and‘puﬁil thought processes during math
instruction offers a viable means of idenﬁifying ins£ruction—
al facets which may detraétyfrsm.the learning process. It:
also provides immediaﬁe feedback on instructional effectivé~

ness.

- '
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'CHAPTER V

Summary & Discussich of Results

The purpose of this chapter is to sﬁmmarize
the results of the'étudy and to”relate‘them to the ‘research \

© questions. The_data was collected”and'analyzed to answer

theufollowing questions. g ;
Fa B What“typee]ofvinformation are processed>by %
elementary school teachers durlng mathematlcs ;
IR instruction? :, I o E
, . } R * : -~
.2,&§yhat types of information are processed by :
’ elementary school puplls durlng mathematlcs s o ;,5
. % ‘1nstruct10n°. .
3. Are thegtYPeS.of information/processed by ,"J,;
.,  elementary school. teachers related to the | ;
' ‘oteacher's (a) bellefs about mathematlcs and o ; L ;
CTR | mathematics 1nstructlon7 TR
o L ’;r - .. Ab) =education’in mathematics? \ '
SUREI S _ - \ C ,
‘ - @3;; ) -’x(c)»vteaching ekperience? o R v
:f ‘ 4. How do tne types of'information procesaed by
) elementary“school,teachensduring mathematics
o ‘1nstructlon compare w1th Marland S results’>
s, ‘Do dlfferences ex1st between elementary school

teacher and pupll perceptlons of the mathematlcsr
I8 a

I 1nstructlona1 process’ S L »

F - .. 251
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6. Are there dlfferences between elementary school
teachers' recalled interactive thoughts when inter-

!/ viewed under varying foci and focal strehgth condi-
t10ns° | h |

7. Are there dlfferences bétween elementary school
teachers' recalled interactive thoughts when inter-
viewed under consfgntnyCi and focal strength condi-
tions?

'

. \ t v ’ .
8. What variables affect the use of stimulated recall

technlques for research in teaching and learning in

elementary schools?

%

- - "The results relevant to 'each guestion will be pre-

sented and discussed separately.

Question 1 . - : . : .\

This question concerns t§FMSubstance of~the_infor4

-

}matlon that teachers processed durlng 1nstruct10n. The con-

tent analysis system (SATIT) used to analyze the 1nteract1ve
thoughts dlsclosed in the stlmulated recall 1n+erv1ews (SRI" s)
as exhaustlve in that all of these thoughts were coded into
one of the 10 categorles. Eight of theﬁlO categorles were
subd1v1ded to lnvestlgate the substantlve ‘components of each

The 10 categorles and sub—categorles are llsted 1n Flgure 1.

b
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Although the'focus of the seqond SRI's which ir - ' g
cluded a éehi-structured guestion Schedule was controlled - '
predominantly by the rgsearcher, the microanalysis revealed |
clusters, of thought unit catego&ies in which the sequence

Qf avefage frequenéie% was maintained. ‘That is, in botk

the first SRI's and the second SRI's with each Eeacher, ~h.

- sequence of average frequencies of interactive thought'units

recalled by the teachers were as follows: ¢ /
. /'/ ‘ . :

a. Prospective Tactical Deliberations .(SRI's 1 = ' 1
'22.5%, SRI's 2 = 23.1%) 2

b.. Interpretations (SRI's 1 = 14.5%, SRI's 2 =

RURIS SRPEY SERLPR VIO PR L

13.0%) and Reflections (SRI's 1 - 14.2%, SRI's - /

2 = 13.38%) ;
c. AAntiéipations (9.1% and 10.05%) and Information -

Other (9'9% and 9.9%)°

1 —

d. ‘Perceptlons (7.8% and 6 2%), Information Pupll i
(7.5% and 8. 9%) and Retrospectlve Tactical Dellber—.' ‘ ‘2f
ations (7.2% and 6.9%) |

e. Goal Statements (4.9% and 4.6%)

— g .
N .- f. Feelings (2.4%%and 2.5%) i
N ' o T ’ 3 i
Figure 1 o . ;! :
‘Summary of Categories in SATIT ' '
N : . . ’ - 4 \
y L Perceptions '~ 'student vérbal behavior, -Student
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2. ihterpretations

3. Reflections

X 4. Anticipations

5. Informatlon Other

B L AT TR AN FT L AR et P R e TN N RS 1Ty

- (motives, needs), Student aspirationg

- 6. Goal Statements

non-verbal behavior,TStudent work,
Cufriculum material, Clesroom.noise,
Miscellaﬁeous.

Student statesAof knowledge (thoPghts,

thought processes), Student desires

(goals), Student feelings, Miscell-

aneous, .

-

student verbal behaviors, Other stu-

1Y
dent behaviors, Lesson content char-

- .acteristics, Classroom atmosphere

(noise), Time, Miscellaneous.

'What students might say (do, think,

.feel), Student success, Student fail-

ure (delay, confusion), Students'

F

future needs (wants, interests), Pro-

blems likely to arise, Other classroom 2
events llkely to occur, ‘'Miscellaneous.
Currlculum content, Lesson plans, Cur-
riculum experiences, Generelnknowledge,

Knowledgeqabout sqbool (community),’

' Teachlng pr1nc1ples (style), Bellefs

about chlldren, Routlnlzed procedures,

o

Mlscellaneous. .

Affectlve, Cognltlve (Pupil thoughts

: and understandlng, Pupll attentlon
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7. Feelinqs

8. Retrospective Tact-

ical Deliberations

9. Prospective Tacti-

cal Deliberations

L

(Bases for)

10. Information-Pupil

255

and interest,&Pupil.work). : '
N

Anxiety or concern, Frustration

(disappointment, annoyance, dissatis-

faction, displeasure), Pleasure or

delight, Surprise (dismay, anazement,

puzzlement), Equanimity or tolerance,

Feelings of disorganizdtion, Sympathy,

Foolishness.

Introspection, Reflection, Evaluation.

Optimization ofbpupil learningf Pupil'

attention or 1nterest Pupil feedback, .

Proactive, Miscellaneous.

The greatest difference be¢tween these sequential

average frequencies was between Prog%ective Tactical Delib-

erations and the cluster Interpretations and Reflections,

/

while the remaining clusters differed by percentages ranging -

from 2.4% to 5%.: That 1s,.the-differences in frequencies

4

were marked enough to fac1litate the rank ordering of categor—

ies and clusters of categories.m Based onvaverage percentages,

the most frequent teacher interactive thoughts were- delibera—

°

tions about future instructional moves and the least frequent

~

were’ feelings experienced during 1nstruction. Teachers re-

Vealed_alhigher degree of both interpretations and'reflections

- e - - . p
e - . P

SR
<

r.
H
§
P
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i

than perceptionsralthouéh the two former stem from the :

latter.

Whether their perceptions were consciously or un-

. 4 L . ’ . . .
consciously processed, their instructional behavior was guid-

~

ed by their interpretations of and reflections on students

behaviors and prior classroom events. That is, they 'actively
and consistently constructed an idiosyncratic classroom re-
ality during instruction. While all the thought units are

2] . . . .
highly interdependent, the emphasis placed on certain cate-

gories by these teachers revealed the relative rmportance of
) - < . ,

Y

4average frequenc1es of thought unlts in the three categories

Interpretatlon, Reflectlon and Ant1c1patlon which ranged

from.3f.8%ﬁ§b 36.3iﬁ? ‘11 interactive thoughts and which

focused'almost eXc} (vely upon pupil behavior signifies the

1mportance of reallstlc teacher expectatlons for students

v

and accurate judgement of student states of mind.

sf L
1"‘ e

Al%ﬁgugh ‘a number of the teacher 1nteract1ve

feellngs experlenced may have been pervasxvé the lowAfre—

-quency in thlS category reflected the absence of dlsc1p11nary

problems.durlng the elght lessons, teacher and pupll famlllar—

: 1ty establlshed by- February, and the eJuanlmlty w1th whlch

each of the four experlenced teachers were able to cope w1th

classroom realltles. A comparlson with Marland s results4~

s T
- ° oo - oL - >,
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v
revealed that the greatest differences existed between the

number of goal statements and retrospective tactical delib-

[y

erations recalled by the teachers in the respéctive studies.

Both categories in this study had .relatively higher fre- U

£

- .

gquencies than in Marland's or in the pilot study - an indi-
cation of a higher degree of self-monitoring and proactive

- teaching.

Perceptions

These"four~teaqhers attended pfedominantly té
their preceptions of student verbal and non-verbal behaﬁior
although onqﬂtéagher relied coﬁbidérably upoh pupil facial
expressioné és visual éﬁés.' Excgpﬁ for two lessons (C—l
apd/C—Z) which incorporated studenﬁ seatwork with’ﬁhe leséon
presentations, the Qideoiaped lessons provided lfﬁtle or no
opportunity to monitor teaéher perceptions of student work.
'Significaht perhaps throuéh'gmmission was the ;imifed atten—
tion given by*teachers’to curricuium-materials used. The,
quégtion‘raised is whethér these téachers'aséessed them és
adequate, felt unqﬁalified to criticize or impréve upon them,
'of'neglectgd to eﬁen cénéider‘an evéldatidn of them.,lﬁot
all texts and‘resoufce~materials used in maﬁhg@atics'educa—
tion>gre ideal,ahd‘f%éqﬁeptly communicate:gﬁbtle ﬁisconcép-.
tions ofAﬁh;t ma;hgmaﬁics‘is‘ali.about.' Althou@h not em-
piriéaliy‘validateAf a‘numBeriof weaknesses in the qurri;ulum_'

’ . ) - . i - ) .
materials used were obviouS to this researcher. The Instancsas.

P
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of teacher and pupll miscuing. revealed in the SRI data

represented a very minor portlon of the totallty of reci-

procal perceptual cufhg reported

Compared to the myrlad detalls observed by this

1nvestlgator the number of perceptlons recalled by the tea-
Vthers appears to be mlnlmal. ThlS would lndlcate a degree

of teacher dependence upon perceptual select1v1tzr That is,

they seemlngly percelve only those aspects of classroom “

events which they deem relevant and screen out those deemed
\
irrelevant thus preventlng information overload - No doubt

, routlnlzed procedures and classroom rules known to the pupils

serve as guidelines for admlssable ‘movements, actions, and

behaviors, all of which the teacher monitors~throuéh a sur-

face awareness adequate for the purpose of detecting unusual

_or deviant behavior. - Lessons c-1 and C-2 differed from the

Pl

others in that pupll seatwork was 1nterspersed with the lesson

presentatlon whereas pupil seatwork followed the lesson pre-

.sentatlon in each of the other 51x lessons. This would account

*ﬁ“%‘
for the higheg! frequency of perceptlons of student work by

teacher C. 1In lesson c-2, the teacher was 1mpllc1tly aware

of student verbal behav1or but the recall statements were ex-

- pressed as 1nterpretatlons or reflectlons. ' - h

1 - ) » . . ‘ l';vv
Teacher A used pupll fac1al expreSSLOns as a basis

-

for varying the pace of‘the lesson, gauglng pupll understand—t
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lng, prov1d1ng multlple embodlment,,and ch0031ng spec1f1c
pupils to answer questlons. In splte of con51derable re-
llance on'such visual cues, teacher A revealed a degree of
W'skept1c1sm regarding his (her) ability to 1nterpret both
visual and verbal pppll cues accurately in every 1nstance.r

\

Nonetheiess by combining theselcues Qith additional confirm--
ing evidence, teacher A's sensitivity.topthe'former consti-
tuted a facet vital to 1nstructlonal expertlse Of inter-
est was his (her) use of teacher non—verbal cues. In lesson
A-1 this- teacher made use of three such cues. They consist-
_ed of a gesture, "so they'll think it out"“a stare "so

‘they'd gquieten do i and a touch, so "he' d.get back to work".

Interpretdtions

Teacher‘interpretatiohs of student behavior focused
predominantly upon student states of mind although not to
the erclusion of stuaent affeC"ve states;*'It was evident |
that they were .cognizant of thgg§mportance of student affec-

tive states for student learnv Whlle the development of

self- confldence in learnlng is as important as the learnlng
itself, a. dlfflcult task for any teacher is the accurate assess-
méntﬁof'student tolerance for those facets of the learnlng

process Wthh can elther deter or foster the process. if'teaé

~

>l
cher error is predomlnantly that of underestlmatlon, 1nd1v1-

dual learnlng potentlal is less likely to be attained.’ Ideallyr.

a non—threatenlng atmosphere for 1earn1ng concomltantly con-

v L -



tains a commitment to excellence which elicits maximum

v

student effort,
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The significance of these teachers' interpreta?

- f

tions is that their subsequent actions were based onwthem.

'The redeeming feature, evident.in the teachers' recalled

thoughts and their-observable:behavior was the fact that if

they erred in their judgement the pupil(s) invariably bene-

fited That is, pupil understanding and . empathdﬁ?c moves

"

were of primary concern to these teachers and through the

€ “a

use of cross checks, errors in teacher judgement of student

cognitive statés of mind were discovered and corrected or

plans made to re-teach certain aspects of the lesson content.

T

Student motivation for classroom work was more often reveal-

ed in case studies with referencefto individual students.

Where the teacher planded to re-teach certain concepts to

'

the whole class, a question raised in this investigator's

i

" mind was what effect‘this repetition‘WOuld have on those

students who'already understood the concepts.

-‘Reflections,‘

This category contained teacher. interactive thoughts

about all'prior‘events in the lesson excluding paSt teacher

actions.. The latter were classified as Tactical Deliberatio §x

Retrospective.

student verbal bahaviars or other behaviors.. While classroom

. R

‘Teacher reflections focused predominantly onﬁin”

"‘u

,[i‘h 1
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atmosphere, time, and miscellaneous fadtofs were minor
foci of some of the teachers' reflections, all four -tea-

chers reflected on lesson content to a consﬁgerable extent

(Range from 10.0% to 24. 0%) in each of the elght math

'

Anticipations] ‘ : R

Although the teachers anticipated student

success more than failure in all but one lesson, their

focus was primarily on what students @}ght think, say, do
or feel. These hypothesee referred to individual students
as well as groups of students. In lesson C—ZQ the teacher
was introduc¢cing a new method of division'and while s(he).
was critical of the single example illustrated, his'(hef)

initial ~objective and expectation was that not all of the-

pupllS would achieve mastery of the concept w1th1n‘the

lesson as was the case. Only three 1nstances of a teacher

omment or tactic being found humorous to students were anti-

W -
cipated by these teachers although one other reference to

teacher intended humor occurred as a reflection.

Information Other

'All teachers revealed information other than
about'étudents, thch they possessed‘priorAto the lesson.
All fourﬂreferred'to curriculum content, cufriculom exper-
iences, teach}ng,principles, beliefs‘about‘children and rou-

-

&
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tinized procedures in their recall. | These thought units

were processed during instruction and collectively cons

stituted one basis for instructional behavior.

I8 N
.7

Goal>Statements

‘While goal statements made by the teaohers were
predominantly cognitiveh_the hajority of-these focused on

what teachers'wanted“pupils to think or understand. Only

two of the four teachers revealed goals for regaining or’

maintaining pupil attention or interest. In lesson A—2,

the large percentage (42.9%) of these goals pertained to

a. class of students_on'the last day"of schooi preceding a

holiday, who'according to the teacher ekhibited restlessness\
before the lesson started. This took a good part of the lesi

%§on to overcome; Although teacher (D) did not reveal affec-x«

Tl

7€ive goals in either SRI s (he) did reveal awareness of and
Yi\

cpn51deratlon for pupll affective needs in the recall data”%

Feelings L ' o Ey
Avj’ v B .
EXCept for one lesson (A-2) during whlch the

teacher felt frustrated and annoyed at pupll restless— o
ness, the teachers exper;enced few: emotlons durlng the
other seven videotaped. In lesson C-2, the teacher s

! \

>

. - . 5 ) : ‘ . ’
dissatisfaction was over his (her) lesson presentation. The

fact that these'teacHérs“were experienced and were videotaped”7

under falrly structured 1nstructlon condltlons may have con-
l
trlbuted to the relatlvely calm atmosphere that pervaded

I

"most of the lessons, althdugh 1t seemed to this investi-
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gdtor ‘that théese. teachers con51s€éntly functioned with
equanimity. ‘They appeared to be comfortable in thelr ‘roles

and exhibited highly organized and purposeﬁul behav10r.v'

: Retrospective‘Tactlcal Dellberatlons
) 'This category lncluded all teacher 1nteract1ve
thoughts whlch focused on their prior actlons/asgwéll/as the,
effects of thelr tactlcs upon pupils ‘and pupll learnlng.
They were sub-categorized as lntrospectlons, reflectlons,
and evaluations. One of the teachers exhlblted a high’ degree
of introspection durlng instruction whlle all four dlsclosed
predomlnantly non—evaluatlve reflectlons upon their prlor
1nstructional moves' The percentage of evaluatlve thought
unlts ranged from 22.6% to 62.5% although the actual frequenc—
ies of these thoughts weqe relatively small in 4 of . the '8
;1essons.' The majorlty of evaluatlve thoughts ‘were negatlve
1nd1cat1ng critical appralsal of their lnstructlona r hevior.
The hlgher average percentage of retrospectlve
:tactlcal deliberations | recalled by the teachers ln thlS
‘study which they” related to thelr reflectlons, revealed a.
. hlgher degree of profe551onal behav10r monltorlng, 1nd1cat1Ve

\

Aof an' awareness of" the effects of thélr own actlons\upon

l
' pupll cognltlve processes. thtle or no reference was made

in the protocols by the teachers to 1nd1v1dual pupil intent

orimotlvatlon to understand the mathematlcal concepts.

1
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Learner intent is a subtle operant factor and a cruwetal de-~
" terminant of academic progress, though not neceSSarilydcon—
trollablevtthUgh teacher intervention. These four‘teachers

seemed to consciously assume almost total'respo%sibility for

pupil understanding except for infrequent references to pnpil o

inattention and/or lack‘of'concentration."Perhaps onewof"then
most 51gn1f1cant facets of thls study, 51gn1f1cant through
omm1551on only, was a teacher focus on motlvatlon to learn
mathematlcs. Whlle two teachers referred to pupll negatlve‘;
'.attltudes toward learnlng m@thematlcs, few means by whlch
puplls could\be.motlvated to learn, llke and understand math—'
o
ematlcs as opposed to gettlng an accepta?le mark,were c1ted
One deterrent*to fosterlng puplllmotlvatpon to. learn mathe— f“
matics is a teacher lack of relatlonal dnderstandlng‘of nath—
ematlcs, a condltLDn whlch renders the task of maklné thls"‘

»subject cOgnitively appeallng to.others formidable %f not—

o . _
insurmountable.

‘1‘Bases for Prospectlve Tactlcal Dellber tions o J .

Qhe bases for teacher dellberatlon of/prospectlve

- 1nstructlonal tactlcs ‘were sub—categorlzed as/&l) Optlmlza—

o / o
tlon of pupll 1earn1ng, (2) Pnpll attentlon/and_lnterest,1(3)
_ e

*Pupll feedback (4) Proactive,’and (5) Mlscellaneous. i

,Teacher ch01ce of tactic was prlmarlly based on pupll(feedback

their attempts to optlmlze pupll 1earn1ng and proactlve motlves.

The mlscellaneous bases were. largely related to tlme or spat—.

L

<

I
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3ial factors. Teacher.motives for rejecting or implement-
1ng tactlcs whlch d1d not relate to ‘any of the sub-categor—/
ies l 2, 3£ or 5 were cla381f1ed“as proactlvq“ The pro- |
~active haseg for'érospectiue‘Tactical Deliberations ref_ 4
wvealed~conscious teacher{intent to control pupil participa-
" tion and lessoﬁ content variables, to monitor. pupil compreL
':hen51on, to meet affectlve pupll needs, to vary the lesson

u
pace, and to c1rcumvent undesxred consequences. The bases
as sub-categorlzed are 1nterdependent thereforg while it
mlght appear that pupil feedback was not a maaor con51dera;
tion. in these dellberatlons,such a conclusion is unwarranted
'.For when teachers con51dered an alternate tactlc which mlght
hoptlmlze pupll learnlng, it often followed student responses
”whlch were lncorrect or partlally corréct._ These results
'.collect;vely lndlcate that these four teachers made reasoned

and_deIiberate choices of 1nstructlonal tactlcs.' Thatvls¢.j

‘they tended to. be proactive rather than.reactiVe.

‘Two 1nstances occurred where the- teacher rejected
la tactic’ because s(he} expected that the majorlty of
students wouldn t understand the concept. Both 1nstances .
upresented an opportunlty to extend and deepen‘the concept
involved and for students to engage 1n hlgher levels of 1n-
formatlon proce551ng Whlle only twofsuch 1nstances were
reuealed by the teachers, there seemed to‘thistinVestlgator;
to be_a'host‘of lost opportunities for Shifting.the'onus forpi-“

¢ a
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-

1nformatton proce381ng at medlum and hlgh levels of cog-
nltlve functlonlng, onto the students. Such a tactxc
forces the students to become active lnstead of passive
agents in the learnlng‘process. A_pervaslve use of such
tactics or.instructionaljmoves\constitutes a\strategyuthat
énables the student to assume greater responsibility .for and
qpntrol over his (her) own iearning. The'tash of the;teaf
fcher then becomes one of gauging'indimidual pupil toleran®e
for uncertaintyband ensuring that flrStly; a basic.understand—
ing is-achieved and secondly that the student's'cognitive
skills are stretehéd\to their limits. , i o
" Phenomena
A'type_of,siebe‘coding_of both‘the interactise'
and'non-interactive SR data was conducted to.identi%y larger,

Cd

-chunks of related:data which constitutedra~variét§ﬂofephen-

. ) ,\»,, B
omena.. Where possible, frequency counts of evidence of

each phenomenon were made.

/

leferentlal Treatment of Puplls

All teachers revealed d1fferent1al treatment of

”jfclnd1VLdual puplls or groups of puplls based on teacher per—

1ce1ved pupll needs, problems or. characterlstlcs.»~Four prln-
C1ples Wthh descrlbe these treatments were evldenced to
varylng degrees 1n the 1nstructlonal behav1or of at least

"three of the four teachers.
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(a) The-Prinéiplé'of Compensation whereby teacher;'
/consc1ously compensated for pupil tralts or
phy31cal defects. .
’(b)"The Pr1nc1p1e g} Accommodatlon whereby teachers
| Hmodlfled thelr behav1or to accommodate varylng
‘levels of pupil. cognltlve developmeht or emotlon—
-al maturlty. | | ; |
(¢) The Principle of Aversion Qherehydteachers qed
-liberately Limited their dyadic‘inter—action with
dbright-étudents or with those_whobwould.likely
know the correct answer fo a qoestion; . | ibt -
(ay The Principlefof.CircumVention where_bly'.treachers"M
} varied their treatment of individual pupils or‘- _ .
éroups'of‘pupils to avoid7nnwanted'teaCher con—;‘ |

jectured problems.

'Although one{basic reason for teacher tactics
repreSented h& the principie’of aversion mas their diScloied
intentdto‘distribute-their‘attention fairly to,all students
in theiclassvthrough questioningvand/or individual contact,[
it represented a puzzllng phenomenon to thls 1nvestlgator,

'for a number of ratlonales presented by the teachers reveal—g

vﬁfed a paradox1ca1 51tuatlon 1n practice. These teachers felt

SRS
the necessxty for accommodatlng and compensatlng éﬁ@ 1nd1v1—

PN /'.

dual pup11 differences but 1nvar1ably tended to devote the

_;majorlty of thelr tlme and attentlon to the seemlngly dlS*g,ﬁ¢Qf;

s = T
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advantaged puplls, dlsadvantaged academlcallyrln terms of
cognltlve development, personallty tralts,femotlonal mat- i":
Hurlty,‘and physlcal defects.‘ An overwhelmlng and nagglng

1mpresslon left w1th thlS 1nvestlgator of many of the les—¥

sons fllmed was the ex1stence of an 1ntellectua1 v01d forlu
o _

brlght and even average students 1n splte of the fact that

1nfrequent hlgh level questlons were dlrected ‘to a few of
'the brlghtest students in the class._ In these 1essons,‘i‘
the 1ntellectual challenge to average students let alone' '
.brlght students was largely abSent, a factor dlrectly re-‘f
4 1ated to teacher"underestlmatlon of pupll capabllltles.:“'
ThlS 1mpre581on was substantlated ln the pupll SRI s by
students who came to astute and complex mathemat1cal con-t};;
clu51ons whlch were. nelther demanded of nor dlsclosed by

them durlng the lesson.. Whlle aver51on to assrstlng capable -
‘students w1th thelr seatwork can be partlally justlfled the‘

-av01dance of proportlonate and approprlate teacher 1nter-

SON-T

actian with the brlghter students cannot. Although many

.real and teacher percelved constralnts lnhlblt the prov151on-_

of ideal learning 51tuatlons for brlght students in. mathema-

tlcs, one obv1ous asset 1s an inSLghtful, 1ngenlous,]resource—““
. )

ful mathematlcs teacher,,one who canjprovxde 'food for thought'

v .
-

to thOse capable of consumlng_lt.

s

. Constraints

One teecher’cited thersame'numher_of instructional '
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v:constralnts (18) ‘as d1d the other three collectlvely. Foug

;5teacher cognltive constraints and 8 pup11 cognltlve constructs

-

;;were c1ted wh;ch they percelved as 11m1t1ng thelr lnstruc-

tlonal flex1b111ty and effectlveness.

, Use"of PupiIS‘aS a Gauge

These teachers dlSClOSed that}they used 1nd1v1-
‘dual students or groups of students who'were brlght,
'~average or slow for spec1f1c 1nstruct10nal purposes. Speci;

fic: puplls were used to gauge lesson pace, class understand—
ilng;_lesson content-coverage, the need for explanatory tact—«
hv1cs and to provade peer teachlng Three of the four teach-

'ers dlsclosed that tﬁey geered thelr lesson presentatlons to

,thElr average students. S PR

P

" Levels of Decision Making N

The majority of the interactive decisions.made-s

-';by thesa‘teachers were‘integrativelin the sense that they

lnvolved con51derat10n nf an alternatlve tactlc, con51dera—
tlon-of pupll feedback' or con51deratlon of pupll ‘needs.

.Teacher dec151ons were cla551f1ed ‘as planned (dec1sions»

made prlor to 1nstructlon),'lnterchange (decisions. made

‘durlng 1nstructlon resultlng from teacher—pupll 1nteractlon),
or. unpl ned (dec151onsxmade to 1nclude new or to’ change
planned tactlcs or act1v1t1es) For the purpose of thls studyL

ta teacher dec151on constltuted a prospectlve tactlcal dellber-
( - .
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~ation acted upon by the teacher,and_revealed'ln'the recall

Although the unplanned dec151ons represented a
'sm’ll proportlon of all dec1810ns made, the number of 1nter-
Z‘change dec131onsnmde 1nd1cate a hlgh degree of flexlblllty
in 1nstructlonal tactlcs. The modlflcatlons made were a

.'strong lndlcatlon of teacher flex1b111ty in contlngency plann-

-

ing of ‘a nature de31gned to accommodate pupll cognltlve ~and

’affectlve needs. wrthln the grven tlme constralnts._ Although \;\~‘

.\

a myrlad of 1nteract1ve dec151ons are made by all teachers

durlAg the course of 1nstruct10n though not necessarlly con-
sc10dsly, the number of 1nteract1ve and unplanned dec1s1ons

Fl

’ _made;by these teachers and recalled 1n ‘the SRI' s lmply an
A l .

-abilﬂty to cope w1th the unpredlctable nature of classroom
5 -

'evenQS,'an ablllty requiring strong information capabllltles.
FurthFr supportﬁm: thlé contentlon was ev1denced in the large
]oruty of dec151oWs,_both 1nterchange and unplanned that

‘ e . - JU ' .' . .

o

;ng Effects

An examlnation of twe‘non—lnteractlve data reveal—
| RS

ed lS 1nstances 1nd1cat1ve of the potential of this research

technlque for teacher tralnlng and development, although tea-

cher A revealed 11 of these.' SlX of the tralnlng effects
'stemmed from teacher observatlons of pupll behavror observed

on the v;deotapes, s1x from observatlons of thelr own behav-
. ; A ] N i s
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1063 and three from observatlons of sxmultaneous pupll-
teacher behav10rs. o Sf f ’; ‘ '( o ~‘f
; One of the teacher tralnlng effects revealed *

durlng the pllot study was that of a teacher who, after

B y1ew1ng the first v1deotaped'lesson, admitted durlng a

" second SRIhthatss(he)-had made aiconscious decision to ask.
more.questions'andlspecifically higher levei questions of
his‘brichter students. S(He) bameftodthe conclusion:that

‘ s(he)vwas-not‘asking then enough questions and consideredl_
itfunfair‘to-deny them opportunitiesfto interact‘sinply beF
cause they knew the correct ansuers wOne'wonders whether -‘,‘
a permanent commltment by thlS teacher to a fairer allot—~~
ment of attentlon to brlght students and to higher level

‘,
‘questlonlng-technques was,achieved,as ‘a result. Certainly

the change was obvious in the second lesson videotaped.

B
1
ot J

| Because‘of the non-eyaluatlve stance assumed by .
the lnvestlgator throughout the study, the confrontatlon of the R
teacherW1ﬂ1actual teachlng behav1or was non—threatenlng and
. proffered teacher séf%-assessments were volltlonal. These
lnstances illustrated the v;abltlty of—the SR techn1§ue for
use'in the improrement of teaching.V Tralnlng programs o _ 1y
whlch include an analytlcal de51gn for teacher se1f appral— '
‘sal using v1deotaped 1essons,‘mlght be - adapted to accommo—

date the prospectlve, nov1ce, or experlenced'teacher by var&-";/

- >~
il
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ing the- degree of external evaluatlon 1ncorporated in the"
,de51gn. By malntalnlng a balanced focus of strengths and
.weaknesses of teaching behav1or)'the psychological safety
'of4the teacher could/be ugintained by varying'the implemen- .

. tation procedures~to accommodate differentdpersonal‘1evels'

Yoo

'of'psycholbgical security. Another focus for such a tea- ~
y :
: cher tralnlng technlque mlght be the examination of pupil

reactions and responses to teachlng behavrors. In fact

“the study of 1nstructlonal 1nteractlons ‘and thelr 1mmed1ate
‘cause and effect behav1oral relatlonshlps presents a poten—
tlally frultful source of 1n51ghts 1nto an understandlng of °

. \
the complex nature of the teachlng process. . y

Many training effects were observed in the pilot

“

study. Every teacher 1nterv1ewed seized the opportunlty to

study and evaluate his (her) own teachlng behaviors as.

_well iiﬁiypll behaviors. 1In one'case, the teachex‘s,analy—v
} sis of abitual pupll behav1or precipitated his ﬁher) deci-

51on durlng the SRI to have that pupll s hearlnq tested. -
R L

i
i

J . o . X . | ) , - o . J .
Heuristic Instructional Moves and Strategies

;
i
/,

' Although thls 1nvest1gator s 1nterest 1n the use
of heurlstlc 1nstructlonal strategles 1s ev1dent in the pre-
mlses upon ‘which this study was based the research de81gn

did not prov1de for a. deflnltlve analySLS of thelr occurrence

-y
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b . . [y

. in theliessons'videotaped. The crude categorlzatlon of
heurlstlc 1nstruct10nal moves was 51mply an attempt to’
focus attentloh on this area.' Both Heurlstlc moves ‘A and

v_Moves B prov1de for 1ncreased 1nformat10n processxng by

" pupils although Heurlstlc Moves A mlght be cons;dered a
- higher level sxnce they requlre ‘more teacher control .over
learning strategles ‘and pupll thought processes. Six Heur—

AlSth Moves A and 19 Heurlstlc Moves B were c1ted in the ~

v

recall datax‘ The majorlty of these moves ‘were ev1dent in
[T
the case study of lesson. C- 2 (Case Study Appendlx L ) and
3
collectlvely constitute heurlstlc 1nstructlonal strategies.

i
}

All of the heurlstlc Moves B (45) c1ted 1n the‘

SRI protocols were made w1th teacher lntent to force puplls
to‘do thelr own thlnklng. Teachers used ‘these w1th dlscre—
tion and cautlon to prevent pup11 reactlons of fear of fail-
ure or feellngs.of.fallurev It was lmp0551ble to determlne \

to what extent heurlstlc 1nstruct10nal moves were character-
“1st1c o; 1nd1v1dual teachlng styles -since only the elght SRI s
and thelr assoc1ated V1deotaped 1essons prov1ded the data
: base for thlS study although numerous math 1essons taught

by the‘teacherS«were observed by this 1nvestlgator:

_Questionf2 .

Question 2 concerns the substance of information



~that puplls processed durlng math 1nstructlon. The con-~
(\\ :
tent analy31s system Qf CAPIT was used to analyZeNFhe re-

call’ data from -20 SRIus-thh_lZ puplls.u This system was -

also’exhapstive andjall ihteract;ve thought‘units;disclosed?“

were coded into one of 11 categories. Three of the ll
, .

tegorles were sub d1v1dea ‘tor 1nvest1gate the substantlve
components of each,;_The.categorles and their sub;categorles
,arehlisted'in'Figure 2. o | |
The CAPIT system 1dent1f1ed interactive thoughts
~which represented pupil mathemagenlc behaviors of orlentatlon
(MO) and two encodlng levels (ME-I and ME—II).‘ These three
_categorles represented the degree to whlch a pupil sought '
to attend to and encode the mathematlcal content of the lesson.
,Three other categorles of thought unlts MS (monltorln; self),
MT (monltorlng teacher ) and MP (monltorlng peers) represent—
.ed the degree to Wthh a pupll monltored hls (her) ~own, ~the
teacher s .and h1s (her) peers' behav1or during 1nstructlon.
These three (MS MT, and MP) contalned no expllc1t reference
to the mathematlcal content of the’ lesson. The remalnlng
6 categorles 1ncluded pupil thoughts about 1nformat10n posses:
. sed prior to the lesson, ( - those thoughts whlch were re-

. levant to the lésSon and II - those thoughts Whlch were ir-

relevant.t the lesson), thoughts about the classroom env1r—v

'fpnment (EC - ecologlcal), thoughts unrelated to lesson events

Y

or lesson content (EX - extraneous) and feellngs (F) experl—



P T TS SOVEIS SIS T ars

‘327 ‘ | . E ' ,j B

~y

enced durlng the lesson. 'oilectively these categdries

’

'of thought unlts reflect the lesson content and non-leSson‘

‘content monltorlng %ehav:.ors of pupJ.ls durlng math lnstruc—- '

~
. -

gion. S e I
’ [

L e
) ] -

\ A . \
Average frequenéles of thought units ln each of

theJcategorles were compared to determlne thélr relatlve
occurrence. The sequent1a1 order of thought unit categor-
les in. descendlng order of average frequency was as fol;ows.

Monltorlng Self (MS) = 22.4%

"‘J'

Mathemagenlc 8§1entatlon (MO) % l3.3§ v
- Mathemagenlc Encoding Level.II (ME ~2) =\wl3.1%j$'
| Monltorlng Peers (MP) 1 8% ' ‘ |

Monitoring.Teacher (MT) —v10.3%_

Informatlon Relevant (IR) = llf3%
"Mathemagenlc Encodlng LevelI (ME—I)1=-7;1%

Peelings (F) = 4.8% | c |

Ecologlcal (EC)'; 4 3%

Informatlon Irreievant (II) = 1.1%
| Extraneous ($X)‘? 1.0%’ |

| . B | |

Whlle students monltoredlthelr own- behav1or both
overt and covert ‘more than any other 51ngle thought unit.
v:hcategory 1n CAPIT, approx1mately one- thlrd of thelr thoughts .

durlng xnstructlonvmme focused on mathematlcal stlmull and

: ) o :
- the encodlng of mathematlcal stlmull. However, the. 1nd1v1dual B

Bl
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pupil. frequency of thought. unlts in the g%%ee

7R

categorles (MO ME—I and ME-II) ranged from 14 2% to ‘51. 2%

of all»1nteract1ve'thoughts. When the'frequency was low in
these- three categorles, the pupll dlsclosed elther that b

s (he) felt s}he) knew the concepts well enough to pursue

. other act1v1tles or was. dlstracted ‘from the lesson presenta—

!

tion. "'; ’ /

) Flgure 2
Summary of Categorles in CAPIT

oot

l.--MatheﬁaéenicfOrientationfﬁ

b_2;:.Mathemageninéncoaing—iif°
oo - E ’

3. 'Mathemagenic Entoding-II .

| 4.‘}Monitoring—Self,$ h i ""Expeétatlons, Overt actldhs, -Re—

:g-'flectlons, Introspectlons,_Desiresy

~'5.. " Monitoring-Teacher tooh Perceptlons, Refrectlons, Inter- -

’1;pretatlons, Expectatlons.'a‘”

j6.,:Monitoring4Péet>‘ <> ,- . Perceptlons, Reflectlons, Inter—

'pretatlons, Expectstlons.‘f ;
IR L e T
7.  Feelings = = . s A [ R P RSP
L ‘ : o SR T S W
. 8. "Information-Relewant e ' oM

9.. Information-Irrelevant.

'10.  Ecological ... =~ e

'11. Extraneous - “‘ﬂ‘<‘gl°ﬂ‘s*s\
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They al o monltored to a cons1derable degree,

e peer~and teacher behav1or that was not explmc1t1y relaRed
s (

fto lesson content and processed 1nformatlon they possessed

(N

prlor-to the lesson whlch was :elevant to the lesson. ,
?.Whlle the behav1or most often related to. pup11 focus .on-

v

- mathematlcal Stlmlll or encodlng of mathematlcal stlmull
i was that of the teacher, the separate category of monltorlng g PR
.}the teacher (MT) revealec the degree to whlch students monl-_‘

)

tored nonvlesson content related%teacher behav1or, 1nter—j,_

)

“ .

pteted or reflected upon teacher bahav1or and the expectatlons
the pupll held for future teacher behav1or. The two sthd-'”

ents who exhlblted a hlgh degree of mathemagenlc behav1ors

'f-Both of these students revealed a confldence 1n predlctlng '\"g-”
teacher behav1or and consequently, unless the teacher behav-_"'
1or was focused on lessou content found 1t unnecessary to

. monitor every teacher move. ‘One of these two puplls however

7room llfe whlch\was congruent w1th thelr expectatlons and

hence were able to functlon somewhat 1ndependent1y of the L

) A T L
teacher. : : ey Wt e
S . s g i . T Ce

';'5 -~‘ N . P y i

Feellngs experlenced and 1nformatlon 1rrelevant

to the lesson that was processed durlng 1nstruct10n constl--f

. ﬂ“. -
T



278

'

tuted a minor part of ‘their interactive thoughts. In 11 of
the <2 SRI's, no extraneous thoughts were revealed. Eight
of these were with 4 students who revealed no extraneous
thoughts in either SRIJG’Because of’dlfferences in category
frequency patterns between different puplls and between the
same "pupil in two dlfferent lessons, }nformatlon proces51ng
' styles were examined and_discussed in thevsectlon entitled |

&

"Student Profil®s". :

4

Any slmllarltles or patterns noted in the frequency
dlstrlbutlons of thought unit categories for individual
pupils»may or may not reflect consistent or typical pupil X
'lnformation.processingustyles during math‘instruction. In
view. of the dlfferent types of lessons presented the prox-
1m1ty of students: durlng the lesson and the dlfferent class~-
room events that occurred in each lesson, - the dlfferent per-
centage dlstrlbutlon in thought unit categarles for each pupil
- was not unexpected.‘» ThlS technlque could be used to examlne
pupil information proce351ngﬂstyles:'

o ¢ Mathemagehic Orientation and Mathemagenie Encoding

- . . ; N '

. - The students'interviewed from teacher C's class
"exhlbltedohlgher frequenc1e$ in the three categorles MO ME- I
and ME I1 than dld the students 1nterv1ewed from each of the

other three classes. However on th »5&-is of the<few students.
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interviewed in.each class ana the few lessons videotaped,
it was not possible to detérmine’empirically'whether this
resuit was due to'instructional'factors._ Two of the eight
) — _
studentsfwho were interviewed twice disclosed ip'both SRI'§,-

thought units in these three categories which represented

more than 45% of all their interactive thoughts.

That one-third of a%l students'vinte;active
thoughts focused on mathematical stimuli and the encoding
of mathematical stimﬁli during .math iésabn p:esentations pre-
'sen£s an inyeresﬁing phenomenon, for if it is indeed repré—
sentative of student mathemagenic behavior auring the formal
preséntation of ma;ﬁ'lesson content, it could:bé;trénslated
into an instructional index %pich measures/the,degree to
which a teacher is able to engage pupils in mathgmatical
infdrmation‘proceésing. Oh this basis thé math ‘instructional
ind <« for each of the.4'teachers in this study over tWo‘lesscns

1

would be as follows: . .. : . ‘ -

. . #
Teachef A =,.3118
- Teachir B = .239 i
Teacher C = .416
. Teache~ D - . 345 B

These indexes of course are not'comparable‘br
even interpretable since. the niumber of pupilsfinterviewed

per teacher ranged fr¢m 4 to 7, the number of pupils and
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AlessonS'Qé;;‘too few and.the instrﬁctional-contexts t?f dis-.
similiar. 'ﬁgwever,_such an index, if properly~det9rmined
might yield é teaching effectiveness indicator which is’
‘likely to be more valid fhanvone baFed on dbserved évert
pﬁpil behaviors. Since-such an index does néﬁimeaéure'the
level of pupil information érdéeséing ihdﬁced by a teacher,

a further refinemént of the céntéhﬁfanalysis systéh would

be necessary!to qualitatively identify pupil ehébdihg and
deCoding skills in terms of differentiated semantic fraﬁes.i'L

1

Monitoring Self

-~

// While’?ll studgﬁtgfmohitored'theirvown behaviors
to. a high degree, the‘éve;;ge'fréguenéy of introspectionS. x
and reflections constituted'41.5% Qf:all‘their selffmdnitér—
ing thought,uniis. These'thoughts indicate an ability to
ﬁdnitor their own thought processes and to reflectvuﬁon their
”past actions. Although expectations aﬁd desiréé were reveal-

. ) . : ¢
ed, they were not examined relative to their fulfillment.

‘Although'quantitatiVe comparisdns can bexuseful,iy
thequiiitétive analysis of thought units_in‘the-sub-categor—‘
ieS»of"refleétions‘ and 'expectations' yieldé‘greater in-
-sight into thé pupil;s'classfoom life. Expectaéions»and de-

; . . ‘ . S

sires could be examined in light of their subsequent ful-

fillments and realizations. This study was not designed- to
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.thlS end The macro—ana1y51s of these sub-categorles was

wconducted to examine aspects of these thought unlts for

Y Lo
‘the purpose of 1dent1fy1ng emergent phenomena.';ﬂ

N
Ve
A

Whlle all students monltored thelr own overt be-

hav1ors to a high degree, 'the degree of 1nd1v1dua1 rej%ec-

* 3

tion and lntrospectlon was of spec1a1 lnterest to this in-
Jestlgator. Together they reveal early attempts to monitor
cognltlve functlonlng and to reflect upon past actions as

- basxs for future dec1310ns and behav1ors. They represent

a phenomenon 1ndlcat1ve of the unlquely human asplratlon-'

and. sometlmes capacxty ‘to’ achleve mastery over one s own‘
destiny. More 51gn1f1cant perhaps than percenLage dlstrl-
butlon is the total number of such thought units revealed _f \T

by each pupil.

”

5 : .
Monitoring Teacher

o
\

- The students reflebted upon teacher behavior ob- - .
served'during instruction and to atminor.degree anticipated

future teacher actions. These students interpreted teachey

behav1or to a high degree (Average % = 44.4). In fact the - ///
total frequency of these 1nterpretatlons represented 4.57%

- /
(Average Frequency) of all pupll 1nteract1ve thoughts. More.

significant than their content is their mesh W1th ‘reality

although this study was not de51gned to- 1nvest1gate thlS aspect.

11
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Pupil interpretive skills combined'with~communication skills
%
can enhance or hinder the congruency between pupll reallty

-

"~ and teacher reallty in c° assroom 11fe. These reflectlons,_

expectatlons and lnterpretatlons constltute factors whlch”

influence learner recept1v1ty to 1nstructlonal stlmu i,

<

w7

‘Monitoring Peers

Students monitored their peers even.though that

A

peer behav1or had no mathematlcal content focus. In five

SRI's, " pupil 1nterv1ewed revealed a 1ow percentage of

interactive thoUghts 1n this category * Students tended |

to monitor the overt behav10r of thelr peers more than they

,1nterpreted or reflected upon peer behav1or ‘during the 1esson.
- The student who exhlblted the least: focus on peers (BB 1- l)

disclosed nofinterpretive»thoughts of\peer behavior.

Feelings ' R \\!{\'

Relatlvely few feellngs experlenced durlng 1nstruc—
tlon were disclosed by tudents although one student (AA—l 2)
revealed a 'consrstent' hlgh frequency 1n each of the two

SRI's. Another student (AA-Z 3) who was 1nterv1ewed once,

-dlsclosed the highest frequency>(l3.2%)vofvthought units in

this category ThlS student revealed feellngs .of anxiety dur-

the lesson relatlve to the mathematlcal content of the lesson.



PO Pk S M AR T Sy TV T e e 2

283

. While the studeat stfmulated recall ggotocols

o S , e

et tended to be much shorter in length partlcularly for those
ln:the‘lowest'grade‘level (4)} five of these contalned more.

interactive thought ghits than two of the ervstrmul‘t—

ed recall protocols. The wide variatloﬁs ié‘th fregue cy
of student recalled thought unlts were not solel
to grade level. One student in grade 6 revealed two of the
‘v“lOWest frequenc1es while one student in grade 4 revealed
the highest freqoency of all_students‘intervieWed.“ The quant-.
N lty of'pupil interactive thoughts disclosed aopeared tobbe
"a functlon of personallty tralts and verbal behavior patterns.
The(puplls generally had more dlfflculty than the teachers
in recalllng~spec1f1c detalls of the lesson and-sequences
of_details. |
. é
Phenomena‘ “ - | o /

K
.f.:

A macro analy51s of both 1nteract1ve and non—ln—

teractlve thoughts revealed 1n the pupll SRI s was concht—

¥

ed. - The recall data was sieve coded for ev1dence of the

) -

& ~ following five phenomena.

‘xSelf-conceot and Mathematicalvéonfidence )
~ Reflective Ability |

R ' Introspective Ability"
- Pupil Perceived focus of Control_‘

s

Mathematical Verbalization
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Since thlS study was. not exp11c1tly de51gned

}\g to ellc1t pup11 recall which focused on these phenomena,

~—

the resultslas presented in. the stu ent proflles cannot
establish individual inﬁofmation pro essing'styies. They
'metely prov1de a gllmpsé of those facets of classroom life
which constltute each pupll s constructlon of classroom real—

ity. Table 22 presents an analy51s of each pupil proflle.

-
i_ o SO

These student profiles, which Qerehbased on two
‘math léSSOﬂS} indicate‘the.potentialhOf stimulatedjtecallh,
.‘techniQues’fof diagnostic pnrposes. Longitudinal studies
- might ;evea} unigue pnpil information processing stylés.
'Pethaps the most fruitful application of such researchAdata
._might:be.the analysis of levels of oupil information ptof
: cessing'tesnltiné ftom heufist;c'instructionaltStrategies

-iinvwhich semantic frames of varying levels are employed.

Question 3

. This question concerns the relatlonshlp between

>the types of lnformatlon processed by elementary school

{

teacﬁefs/angAthelr

"Ka)- Bellefs about Mathematlcs and Mathematlcs
.%nstruct;on | - ' ¢
"(b) ‘Education in Mathematics and

(c) Teaching Experiences
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All four teachers scored relatively close 'to a neutral

-

dimension on the»informal—fo:mal,continumn on both the BAMS

AN

éhq BAMIS instruments, all had taught for e€ither 6 or 10
years and none had specialized in mathematics during pro-~
fessiohal training. - Although thesevsimilaritiés may have

. ) . ) ) \
precluded any answer to the question, the non-qualitative

13

basis of the SATIT system prevented any;attempt to relate
the variables to the types of information proceséed by téé-
chersgduring‘matﬁ instruction. (An examiﬁation of the'tea—~.
cher thought unité in the ca;egories of tactical aelibera-
tibﬂs préspectivé and retrospective'and\éf goal statements

i'reVealed qualitative differences which were obscured in a

. purely quantitativé analysis}' Although the frequency pat-
terns of catggories of information processed by the four tea-
‘chers during math instruction were similar, a few diffgrences

were noted. Teacher C tended to process fewer peréeptions
, _ . : ,

and more informAtibn—other than did the other three teachers.

Teacher A tended to interpret pupil behavior mcre and en-

gaged in prospective tactical deliberations Lless that the «

other three teachers. An examination of*the implicit theor-

ies held by these teachers which'were»reve?led in the SRI's
: \ P ‘ .
provides an insight into the principles and beliefs upon
Sty , co -

which much of their instructional behavior was based. Al-

, : _ : C
- though the collection of more recall data over a longer per-
iod of time is necessary to attempt an analysis of teacher

information pro¢essingFStyles, qualitative analysis of such

<

-
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data gathered from teachers with different amounts of

math- education and ‘years of teaching’experience wonld‘fac—
‘ilitaté"the'answering of this question; vFurthermore,;the
,development of an instrﬁment which could measure the infOr-'
mal—fornal dimension of actual teacher behavior during math

N

levels of pupil information processing dnring instructicn c53=\

instruction or one that measures teacher ability to raise

1d make the use of such instruments as BAMS and BAMIS more
fruitful for both teacher self-evaluation and for teacher
training purposes. Such an ihStrument could also be made

subject Specific.-»ﬁ~' -

,Although'these.instruments were designed‘td deter-
mine the extent to-which teachers focus on the creatlve |
and investigative nature of‘mathematlcs (1nformal) as oppos-‘
ed to the formal content of mathematﬁcs,. oilier (1972) ex-
pressed some concern about the sen51t1 1ty of the 1nstru—
ments.: He also found that hlS scores (of 264 subjects)
tended to fall 1n the neutral range He n _ed two factors
which could limit the range\of beliefs found in his sample,
namely.;' ‘
| 1) That the bellefs -0of the students were\formed overv

‘many years and hence would -not change ra 1cally/
over a short period of time, . -
‘ésﬁb 2) The_students tested had notvbeen.exposea to cohrses

which had formation of beliefs as a specific course
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objective. The latter factor is one worth consider-
ing further if the premise that instructional be-

havior reflects beliefs about mathematics, is valid.

N

A further limitation of the instruments is their

1

generality. As in most testing instruments, the specificity

of the bases upon which the items are interpreted can affect

the responses made. This was evident in two out of the four

‘teachers' returns in this study.

T

- , i
V2

| . . ; B . oy
Y

Further use of these instruments mlght be more re;
warding 1fgthey were llnked to the characterlstlcs of the
students in the referent class. An obvious'problem to be
overcome would ‘be an accurate determlnatlon of those pupll
characterlstlcs deeﬁﬂd by the teacher to be relevant to'

their use or non use of 1nformal 1nstruct10nal methods.

Question 4

- - \ , ‘ _ _ .
This question deaIS»With the resuFts from Marland's"
studY’(1977) and the recall data from ‘the first SRI condlct—

a

ed with each of the four teachers in this study Because the

second SRI s in this study involved a stronger'focus on
dlfferent facets of 1nstructlon set predomlnantly by the re-
searcher, only the data in Wthh ‘the: focus and focal strength

\

were 51m1har:was compared w1th Marland s results. Since there
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were many similarities between the results of the two -

> i

studies, only the differences*will be discussed.

.The two cateéories-RetrcspectiVe TacticalvDe— '
liberaticns and Goal Statements contained relatively’high—
er frequenc1es than in Marland' s study (or the pllot study)
.;here the only 1dent1f1able dlfference in teacher presage
n‘varlables‘was that all the teachers in thls study had atﬂ

least 6 years‘of teaching experience Qhereas the teaching
;experiencefvaried from'16vto'O.ZVYears in Marland”s study.
The frequency offRTD thought~units in this Study was}signie
ficant -in that given'the plethora ef interactive events
and teacher de01310n—mak1ng requlred durlng the lesson pre—
| sentatlon teachers mlght be more apt to engage in an analy—
f51s and evaluatlon of thelr 1nstructlonal tactlcs after in-
struction rather than durlng. It also attests to their

‘0

1mmed1ate:mon;tor1ng of the effects ofiinst#uctional'moves
'bﬁ pupfls and-bupii learning which formed the’bases‘for
changes in tactlcs durlng the lesson ‘and for plannlng instruc--
tion 1n,subsequent lessons. The goal statements revealed by
'the fourhteachers’in‘this study were more speclflc than thev
lesson goals disclosed by them in the pre—active intervieWs'
dand were frequently related to individual,students, The_fr¢;
quency offthese goal statements attestshto;the:relativeiy

strong guidelines upon which instructional behavipr was based.
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A dlfference was noted in Marland s study between . -

e

the frequency of Prospectlve Tactical Dellberatlons in math

lessons (Average frequency = 22. 4%) and language arts
Average frequency = 16%) revealed by four of the 51x
ers.. Thls hlgh frequency of PTD was also revealed. by

four teachers in this study (22. 5%). In both studles
3

lessons‘,

Vv

teach-}

the;‘

the

hlghest average frequency of 1nteract1ve thought unlts was

l
prospectlve-tactlcal deliberations. ' W

L

A difference-was also“noted_in-the number of

-

5‘fee11ngs dlsclosed by the teachers. Emotions experiencedhby

vteachers in Marland ] study constltuted 5.6% (Average fre-

quency) of thelr.thoughts durlng 1nstructlon while those ex-

perlenced by the four teachers 1n the study constltuted

2. 4% (Average\frequency) Unllke Marland s resglts,ithese

w

: four teachers gave no. 1nd1catlon elther verbally in the SRI's.

~or behavlorallyvdurlng instruction that,they were suppre551ng-

their'emotions;~ Teacher'Avdisclosed that in a non-research

situation similar class behavior would not elicit any dif-

ferent .reactions on his-(herﬁ'partL‘ 1»/’
/// C ' o ‘ B :A /

i

hnother;difference'noted was in'tge-focus of tea-

cher interpretatiOns. The teachers,in this study interpreted

lstudent states of mlnd and thought processes tw1ce as often

as dld the teachers in Marland's studﬁ .and student feellngs

one- half as often as “those. in Marland S study 'These differ-



.~ erices ware based onjayeraée'frequencies;377“
'”Tdflthe~fiveTteaching?principlesrcited by Marland‘

- as. exertlng a perva51ve 1nfluence on teachrng behav1or,

only one was ev1dent 1n thlS study‘ The Pr1nc1p1e of Com—'

'pensatlon was. employed by teachers in both studles althpugh

'Marland s deflnltlon of thlS pr1nc1p1e encompassed the Prin-

c1ple of Accommodatlon as it was deflned -and . observed 1n thls.'

studyr ,_:}4)

The dlfferences cited between the results of they

- two studles may or may not - be s1gn1f1cant. An assessment of
S

E these dlfferences would requlre research under laboratory
: (‘

condltlons in whldh more varlables could be controlled.

i
Lo

éuestion 5

To determine whether dlfferences exist between -
selementary school teacher and pupil‘berceptions.of,the in-
structionalfprocess in mathematicsf_the dialogge’at:similisr'.
nodes_ln the'second.SRI's with bothvpublls and teachers mas"
'analyzed“and compared Slnce the dlfferences 1n pupll per—‘
‘_ceptlons have been dlscussed (Appendlx I ) thlS questlon
._focuses ‘on dlfferences between teacher. and pupll perceptlons.

. of the 1nstructlonal process. There were twenty dlfferences

revealed»by the teacher and one or more pupils in the SRI's'

. ]
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following the videotaping of the four' lessons (A-2, B-2,

C-2, and D42). These perceptual ..fferences ‘were of in-

structional moves which were relec.ed to (1) lesson organi- -

X

o - ‘ P . . :

zation, (2) lesson content and (3) teacher-pupil inter-
. action. :

Lesson Organiiation (2):' In lesson A-2 the'teacher‘s re-

«

mark ' Qu1ckly now" was lnterpreted by one student (AA-2- 3)
‘as an lndlcatlon of the concept level of- dlffrculty whereas
the teacher~S'1ntent was to get the students to_putvthelr'
. worksheets‘away and get»ready fOr the lesson presentation.
‘While an unexpected scheduling of 'snack time' elicited
different‘reactions from students AA-2-2- and AA—2-3v(the‘
‘“former was upset and the latter reliéved)ﬁ the changes in

“lesson plans, the as51gnment of a server, and the monltorlng

-
i

of tlme to prov1de ﬁn‘ten mlnutes<at the end of ‘the lesson
“to eat the snacks collectlvely added. to’ the tedacher informa-
tlon proce551nc load and constmtuted.several deterrents to
achieving the lesson’objectines.

| '-'9. v )\

-'Lesson Content.(lO)- TFe greatest number of dlfferences re-

vealed’ were related to the lesson conﬁent itself. The.signi-
! flcance of two major concepts inf lesson A—2'was- perceived
‘differeritly by the teacher and the two studerits interviewed;

One concept involved a.student'proffered method of adding

decimals and the other a diﬁference in the neéd for,addinq
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'zeros as place holders in the'subtraction.odeecimals as
opposed to the addition of, decimals. The former caused

some seﬂdentlmisunderstanding ﬁhile the latter was not

cited by either .student in the‘SRI's. While the content

of ‘the lesson at this point‘@rovided an opportune time to
discuss the legitimacy of deleting‘orbadding zeres to specific
kinds of numbers, it was no£ pursued.  'In lesson B—2,‘these
differences in pupil and teacher perceptions involved the
teacher's introductory use of a specific fraction’and'ﬁwot
instanees‘yhere the format of ehe lesson content caused pupil
misuﬁderstanding of which the teaeherUWas unaware. The four
“instances in lesson C-2 related to pupil misinte;pxetatioq"

of teacher intent to increase £heir understanding of related
mathematical eoncepts. Only one of the three students;inter—'
viewed revealed an insightful valid'cqaception of the teacher's
lessondobjeetives. One instance in lesson D-2 revealed that
the two interviewed pupils' perceptions of lesseh concept |
defeated the purpose of the teacher's iﬁstrectionai‘move.

. % . . |
Teacher-pupil Interaction (8): - Of these eight differences,,

bhe involved aﬁ instructional move to elicit pupil questions,

.ene to provide teacher feedbacK to a student iﬁitiated‘ques—

tion, four 1nvolved teacher questlonlng strategles and two
1nvolved pupll responses to teacher - 1n1t1ated questlons. The
.recall data revealed that puplls were not always aware of the tea-
Acher S motlves ynderlying questloqgn%.technlaues and feedback.

A

e : ' . L o v
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%

and in other cases pupils.misiﬂégzg}eted teacher motives.

- . . . v L

While an awareness may not be a prerequisite for p pil

| learhiné, incorrect pupil interpretation of teacher motives

‘may constitute a deterrent ta learning. -The'data‘aISO re-

.

Qealed that @upils did not necessarily‘atfend fo teacher-
peer dYadicminteraqtioh_ean when it was focGSed'on‘leséogﬁ
content. qurly phraséd-pupil questions, podr pupil dict-
tion and inaudible pupil responses were pupil cited reasops
why they did nbt'monitor certain Eeéchér—pee; intéraétions.
/ : '
Summagx.'

A comparlson of teacher and pupll perceptions|of

the mathematlcs lnstructlonal process revealed that
(1) puplls percelved lesson‘objectlves dlfferf
ently than thergeachér,
= (2) pupils perceived mathematical coﬁtent format
differently than. the téacher;
(3) teachér mo%ives ﬁnderiYing:instructioﬁal moyés“
y 'were'incongruént with cupil perception of those
mbtivés,  | .. ’
(Z) ‘pupils were selective in their moﬁitoring of

;teachef—pupil'dyadic verbal interaction dur- -

ing lesson presentation.

Since it is dnlikely_that pupil and teacher per-

LB ¥

SIRATMAL TS it il
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ceptions of the instrnctional proceﬁsiwould ever'be‘totally
. congrnent, only those differences which_might influence
the learning process were relevant to this study. Pupil
misunderstanding due to format in math instructlon may con-
stitutela learning deterrent of which teachers are not cogni-
-zant. Teacher-pupil interaction focdsed on lesson content
which is not monitorediﬁyﬁeeers during 1esson_presentations
constitutes valuable lesson time which could be used to‘betterv
‘ adyantage, Pupil and/or teacher\imprecision in the verbaliza-
tion of mathematical thinking introduces.distractors‘to the
u'learning process. Teacher unawareness.of student affective

reactions to peer behavior and classronm events omits an

important basis for modifying instructional’tactics.

>Ofyparticular interest *to this.investigator were
the differences.revealed in the>SRi'sbbetweenjthe'pupils"
perceptions of what they were being taught and what the
‘teacher .intended to teach. In some 1nstances, pupils inter;
preted lesson presentations as reViews of content they had
“already been taught whereas the teacher perceived_the content'_‘
as representing significant points of transition froonne con¥
cept “to. another or ‘as important conceptual relationships
‘baSic to the, transference of known skills. Nor were all’stud-
"ents 1nterViewed able to identify the salient and important
expanSions oé/goncepts to higher levels of comprehenSion.

That is, the egsence of the teacher S instructional intent
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was not fully grasped. Students professed boredom at var-
1ous stages in lesson presentatlons yet they falled to under-.
stand the concept well enough to 1dent1fy what the teacher

S
was attemptlng to do even though they were monltorlng the

‘-

presentatlon. Those who disclosed that nothing new had
‘been.taught were sometimes,unable to identrfy the major -

or minor conceptual foci of the lesson preSentatdon. fo
their objective was,tO‘learn something new in the content.'
toplc, they failed to even 1dent1fy it as new. Pupils also
vrevealed thelr lack of understandlng regardlng the purpose
and significance of certain teacher 1llustratlon5‘yet they
did not questlon it covertly or overtly durlng the lesson.
\Whllé‘the aforementloned has 1mp11catlons for 1nstructlonal

methodology, learner motlvatlon and 1nformatlon proceSSLng

,‘,,.»
T et

'ACapac1t1es, one conclu51on emerges. Puplls are not always

cognizant of teacher percelved lesson: objectlves. S

Question 6

This questlon deals with differences between

tary school teachers recalled interactive thoughts

' when 1nterv1ewed under varylng foc1 and focal strength con-
hdltlons.l Whlle the lessons v1deotaped were 51mllar 1n that
.they con51sted of teacher 1ntroductory presentatlons of a
tnew concept in the first lesson ahd of teacher presentatlons

-of a lesson based on the same content unit a few days laterf
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no attempt was made to cégz;ol‘instruétional‘variables.
In the first SRI wi.in eéch teachér; the focus was deter-
minéd predominantly by thé teacher and the fbcalrstréngth
moderate. Ih‘the seco;d SRI, the focus was dqpermineaA‘

predominéntly by the inte:yiéwer ahd Eﬁé‘focus strengthened

through the use of a semi-structured question schedule.

On the basis of teacher selectéd nddes, the ére—
dbminant focﬁs of all four teachers in' the firs£ SRI'sAwaS‘
on their instructiohél moves. In the secqond SRI's th;é fo- -
cug'was maintained by.teachers A and C but not by teachéré

B and D. The latter two teachers focuéed primarily on

pupil behavior. . Based on the’SATIT categdries used in the

: - . < .
analysis of ‘teacher recalled interagtive thoughts, a number -
of differences were noted. _ Teachers B_and‘Dveach disclosed . <

a higher percentage of perceptions during the second SRI

indicating a higher degree of monito}ing of overt pupil»be—
havior. - Both teachers B and D recalled.a lower percentage

of_rétrcspective tactical deliberations in-the second SRI.

- S o R oo
Teacher B disclosed more than twice the percentage of in-.

terpretations in the second lesson as in the first and a

much lower percentage of prospective tactical deliberations

in the second 1eSson.f‘Teacher D recalled a higher percent-

age of TDP and avlbwef‘percentaée of anticipations ‘in the

second-lessbn than in the first. Teacher C recalled a high-

er percentage of reflections in the sécond‘lesson than in
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the first. Teacher A retained thé%host stable distribu-
“tion of thoughts over all categories in the first and sec-

ond SRI's.. .All but teacher D recalled a lower percentage

of information about pupils in thersecond SRI and all but

teacher B recalled a lower percentage of 'Information Other'

in the second SRI. All but teacher A revealed a slightly

‘higher percentage of goal statements in the second SRI.

For teachers B and D, the higher percentage of

“th ughts'focused on'perceptions'(predominantly of pupil

behaViQiiVandtheir”focus on pupil behav1or in teacher select-

"'ed nodes Wwould seem to indicate that pupil behavior dominat-
ed their interactive thoughts leaVing less capaCityﬂto pro-
cess other kinds of,information. It was. 1mp0551b1e to deter-
mine empirically whether this difference vas due to tﬁe.change
in the SRI focus»and focal strength.or to differences in |

pupil behavior during the second lesson although the latter
8 ) _ ,

seemed to be the more predominating factor. In view of the
relatively stable'foci of interactive thoughts recalled‘by>
teachers A and C and the_ differences in- pupil behaVior ob—

served’ during lessons B- 2 and D- 2 itvmay well be pOSSlblet

[

to examine teacher 1nformation proce551ng styles based on

interViewer selection of nodes and the use of 1nterv1ew ques-

\
i

tion schedules. Such an approach would enable the researcher

to pursue a particular focus of 1nquiry as well as ascertain

5

l

teacher information processing styles However further re-

i e e e e 6 e b ot

S S St ae Al eSS =




299

Iy
search under laboréthy conditions would be necessary to-

confirm the viability of such a research design.

Question 7

This question deals: with differences between ele-
mentary school teachers' recalled interactiVe thdughts when
interviewed under constant fbci and focal strength condi- .

tions. The differencesﬂrevealed through,this-comparison
# ¢ . . ‘

. ! -
were greater than those where foci and focal strength were

varied. While these differences woulaiconstitute,a basis
for comparing individual teacher information processing
styles; the small number of lessons videotaped and the large

number of ‘uncontrolled instructional variables prohibit -

any valid assessment. A number of comparisons could be

" 'made on the basis of these teachers' perbéntage'distributions

/
‘\

of-interacﬁive thoughts'over.SATIT categories but since~this
‘content analysis system was solel} quantita#ive within the
categories, the‘impligatioﬁs of these comparisons could well
be misleading; For in this system teacher aeiiberatigns
over which pupil to.question are equatéd to teacher aéliﬁeré—
»tions over alternate tacticgjfof achieViﬁg a gréater depth of
pupil coﬁéeptual understanding.. Any‘attempt.to détéfmine
teacher information prdcéssing.styles as an ihdicator of effec-
. SRS . A

tivebteachinngould require ‘a definitive content analysis

system in which teacher intéraétive thoughts are both qualita; 
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tively and quantitatively categorized‘and analyzed.

\

Questioﬁ 3 B A \\\\‘
) J
This'quéstion examines the variables affecting
thé us®e of stimulated rééall techniques fd;‘reSearch on
teaching and‘learnihg in elémentéfy'schools. As a:researéh'
technique, stimulated reéall (SR) offers a potentially
powerful tool for analysis; however the technique is both
- fragile and,time-éonsuming. it's viability iS‘highly con-
tingent upon the. integrity, sensitiv&ty'andrperceptiveness
of both the interviewee and the interviewer; it‘s’sucéess
is éependent upoq a carefully established rapport betweén
 research¢f and/sﬂbject_which'mustvinclude mutual trust and
respect.  In sﬁité of a carefully planned familiarization
phase,'interQiéwees may through reticence.and /or inability
fail to_Qoluntarily d;sclose their interactive thoughts ahd
wfeelingé. ~Several variableélaffectiﬁg:tﬁe uée of this.tech—

»

nique inclﬁde the following:

f(l)' Researghet training: ’ To achieve the hecessary
| skills for éollecting and
gnhlyzing't?e data.
(2) Vbiunteer subjeétsz . ‘Teachers'and bupils_who are
| | wil}ing'to‘commit themselves

\

to the time and effort re-
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quired by this technique.
(3) Audio-visual equipment: -. Sophisticated enough toh
| | capture the audio and
visual components of in-
‘struction.
.(4) Selection of pupils: Age, verbal skills and
personality of the ‘sub-

Jject have to be considered.

(5) Preservatioi of a =~ A familiarization phaseh.
naturalistic settihg: . is required.

(6) Scope of the~reSearch | The collection of suffic-“
study: R : ient»dataiupon which to hase-

e : ‘ : conclusions may require .a

'long;term research project.,

The investigation of teacher or pupil thought

processes during instruction in natural settings does re-

quire a familiariZation phase to minimize the degree of dis+

traction caused by the presence of the technical equipment

and the'reSearCher. The duratiOn of this phase may vary with

each‘class. In schgols where teachers ‘and students were fam—

iliar w1th cameras/agd videotape recorders (as occurred in the

"pllot study) a weeé is sufficient. However, in the‘research

study the week of famlllarlzatlon was not as - successful in

'overcomlng the- 1ntru51ve effects of the research activities

ypon several students who were.rnterV1ewed. Teachers general-

v



ly were oblivious to the camera during the videotaping‘of-
.the lessons!. They indicated in some cases, an initial
awareness of the camera in‘the classrocm but quickly be-
' came-totallyNabSOIbed in the lesson.: : , | 7
Except for one studentv(DD—l—l),.thcse students
who were interviewed twice generallj revealed a decrease
in their awareness of the Videotaping as well as a change
’ from a personal to an 1mpersonal 1nterest in the c?mera.
Slnce they had been shown v1deotaped excerpts of their pre-
vious lessons durlng the familiarization phase, perhaps it
tookvoneslesscn which they did nct view to convince'them that
the research videotaped would not bershcwn in classr Cer-=
tainly the presence Of‘the VTR equiphent.constituted an eco-g
loglcal factor{whlch would not llkely ever be totally ignor-,
ed by the students, partlcularly students who were.apt_to be
chosen forsthe subsequent SRI's. However, further research
is»needed toiassess the degree to which videotaping influences
pupil behavior during‘instructicn. ' Student BB-1-2 did feel
self—conscicus at one point during the’first lesson.andval—.
) - o o . 4 .
tered'his'(her) behavior because of'the'videotaping.f A
,future designdmight'inciude a testing phase for'students be;

fore the research data collection is initiated. *

It may be impossible to ascertain the focus of

teacher information processing during instruction using a

. . )
B | /
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strong research focus and a hlgh number of 1nterv1ewer
selected nodes. The latter however, can. reveal teacher
thoughts durlng those events whlch the researcher deems -
'critical’'. That 1s, the technique of SR is flex1ble.

'A'further study might 1nvest1gate teacher lnformatlon pro— '

ces51ng using nodes chosen exclu51vely by the researcher.

B
e

v

In splte of 1ts drawbacks, thlS technlque does
prov1de a wnique tool for research on teachlng and learﬁlng
in elementary -schools. It constltutes a v1able approach to

_examlnlng the 51multaneous cognltlve processes of teachers
and pupils® durlng 1nstruct10n, one which probes for subtle
factors pervadlng the 1nstructlonal process. Combined with -
_observatlons of overt teacher and pupll behav1or, it constl—

j ,
tutes a dlagnostlc approach to 1nstruct1onal effectlveness ’ '?
whlch does not exclude teacher and learner 1ntent | While the- Ed
‘max1mal potentlal of this technlque may well be reallzed

_'through the exploratlon and analy51s of 51multaneous teacher
AT—\\and pupil- 1nformatlon proce851ng durlng lnstructlon, pre-{é%fnwf;

emptory conclusions based on insufficient or non- dlscrete 'F}J
7’ . R

data constitutes a hazard in a des1gn whlch attempts to com—.,

fof comparatlve 51multaneous 1nformatlon _rocessing-by'tea—_ k .

- chers and puplls RN ’ T / ot



CHAPTER VI

g

" Conclusions, Implications and Recommendations

. Concilusions

D

)

The purpose of this study was to investigate

theitypes of ‘information processed by teachers and pupils

“during math instruction, to compare their perceptionsgof

the instructional process, and to explore the potentialities

of stimulated recall techniques for research"Onvteaching and .

léarning in”elementary-schools. Slnce ‘the sample of teachers

and of puplls was small. (only two lessons per teacher were

- videotaped and»at most two SRISs per subject}conducted) ‘the

following cohclusions must be regarded as- tentative,

1.

Analy51s of teacher thoughts durlng math 1ns;ruc—

tion révealed that whlle they processed th%|same

kinds of lnformatlon bn varylng amounts,

" ('a)'

they all con51dered future 1nstruct- nal tact-~

1cs to a con51derable degree (approx1mately

‘20 to 25% of all thelr 1nteract1ve thoughts)

and reflected on thelr past 1nstructlona1 be-

hav1or to some degree (5 to 9%) of all their

'alnteractlve thoughts). These_retrosPectiveA

‘tactical deliberations'included'assessments

304 - . "
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of the effects of their instructional be-

havior upon pupils-anQ:putil learhihgiuhich
were prédominantly critical.ﬁ o
(b)' an analysis of their'perceotions revealed, S
- that the&Aattended predominantly to student
verbal and non-verbal behaviors. |
(c) more than althird of all their interactive
”thoughts con51sted‘of 1nterpretatlons, re-
Iflectlons, and ant1c1patlons whlch focused'
a

prlmarlly on pupll behav1or 1nd1cat1ng a

hlgh rellance upon pupi"feedback and tea~ .

cher estlmates of,student states of mlnd
(d)"all teachers dlsclosed 1nstructlonal goals

of which they were cognlzant durlng the les—

‘son. uThese_goals’were predomlnantly cognl—

tive and more specific than the ‘goals reveal- -

ved‘in the pre-active. interviews

©(e) 'an analysrs of the factors cons1dered by tea-,:A

- ’ chers in thelr dellberatlons about future in-
structlonal moves 1nd;cated thatsall four'tea—

h chers were proactive rather thah reactive:‘
3&11 teachers attempted'to optimize‘pupil

. learhing'through specific instructiOhal-moves ’

although teacher c dlSClOSGd the hlghest ﬁre—

_quency of such bases.

;u (£) ?phenomena‘ldentlfled in theirecall data included

e - . N TR
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i. teachers revealed deliberate differential

treatmentiof pupils which"theffollowing prin-

'cipleswdescribe:

(1) The Principle of Compensation;b_
(2) The Principle of Accommodation.
(3) The Principle of'Kyersion.
(4) The Principle of Circumvention.
ii. the teachers dlSClOSGd teacher cognltlve

and pupll cognltlve constralnts which they

perceived as 11m1t1ng thelr 1nstructlonal

flex1b111ty and‘effectlveness.

iii. all teachers revealed a reliance on specific

puplls fOL feedback upon .

sonvpace,

content coverage,

whichlto gauge ‘les-

class understand- -

ing of concepts or}the need for modification

tactics.

“iv. the number of teacher decisions made during

~instruction.resulting from teacher—p.pii inter-

actions indiCated,a‘nigh degree of flexibility

in coping with. the unpredictable nature of in-

structional situations.

~
-

\'While the small pro-'b

portlon of dec1510ns made to 1nclude new or

alter olanned 1nstru¢§

‘v

.

ional tactlcs dld not

dlffer radlcally from thelr pre- 1nstructlonal

3 Qv L
E -
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plans, i variably such decisions were made
- to eradicate pupil misunderstandings or to .
fac1lltate 1ncreased understandlng ‘0of math-

ematical concepts.
!

v. an analysis of the non-interactive data
revealed 15 training‘effects indicative of
the potential of this technique for teacher
ftraining and deveiopment. ’

ui.g heurlstlc 1nstructlonal moves which at-
'tempted either to gulde pupll thought pro-
cesses or to increase pupll 1nformat10n pro-
cessing Wefe'identified in the recall.data._
These meves fostered'teachet-independent pupil

cognitive processes.

AnaLysis‘of pupil'thoughts during math instruetion

revealed that

4

.(a)»'puplls dlffered widely in the. degree to whlch

they engaged ‘in mathemagenlc behav1ors durlng

lesson presentatlons (14;2% to 51.2%).

i

(b)Y call students interviewed were self—monltorlng

in that they were cognlzant of thelr overt and .,
\

_covert behav1or but in varylng degrees.‘ Three_

students who revealed comprehen51ve understand-~-

‘ ing of,mhe lesson content disclosed the hlghest

percentage frequencies of self monltorlng
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.thoughts

(c) the students interpreted teacher behavior to

a high degree althougﬁmﬁpeig‘individual in-
teﬁgretations of identical te;Eher behavier‘;
hfreqﬁently,differed;n | |
- (d) during instructien} these stﬁdents tended to

monitor the ove:tebehavior of their peers

more than they interpreted or reflected upon

’

peer behavior.
(e) phenemeﬁa'identifiedlin the recallydgta and

‘preSeﬁﬁed as student profiles fevealed many

differéneee'amoﬂg,puﬁiis.when;cemparea both -

descfiptively aﬁd quanfitativeiy on the basis

. » , .

i.‘ positive and negative thouéhts relative

to pupilvéelf—concept'and methemeticaiqeonfi—"

dence, |

ii. pupil introspections dufingeinstruction,:

iii. feelings experienced?during instruction,

\

iv. pupil perceived 'locus of control'! rela-

tive to their own academic success in math or
t6 classroom events, and ' )
v. reflective ability. ‘ ‘

3.. No evidence was found ‘in the results of the study
which could eetab;ish a relationéhip‘betWeen the

-~

308
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types of information processed by teachers and
thelr education in mathematics, teachiné,experience
or teacher beliefsrabout'mathematics,andfmathematics

instruction.

‘A comparison of partial results of this study with

those_of Marland's (1977) revealed differences in

the average percentage frequencieS'of retrosgec—

"tive tactical deliberations' and 'goal statements'

which were higher than in Marland's study and

’feelingsl,which were lower than in Marland’s study.

A similarAhigh average percentage frequency-of

prospectlve tactlcal dellberatlons' during,math

51nstructlon was revealed in both studles.

.

‘AnaLysis"of‘SRI dialogue at similar nodes revealed

{

’dlfferences in teacher and pupll perceptions,

the 1nstructlonal process in matlematlcs.n Instruc-

tional moves related to lesson organlzatlon, lesson

content and teacher pupil 1nteractlon were per-

t

i

celved differently by.thevteacher and one or more.
intervieweddstudentsl‘ Evidence of the following dif-
ferences were found. | | ;

{(a) pupils percelved lesson objectzvesjdlfferently

: than the teacher,

(b) puplls percelved mathematlcal format dlffer—
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ently than the teacher, h

(c) teachér_potives.ﬁnderlytgg ihstrﬁctional

| moves were incongruentfwith-pupil_peiceptions

of‘those motives,\ |

(d) pupils differed in their selective monitbring
of teacher-peer verbal interaction during
 lesson'presehtatiohs, ana* -: | .

(e) incongruencies existed between what tﬁe
teacher intendéd‘to teach, aétuallyvtaught
and‘whatvthe'pupils pérceived as héving been

‘taught. These incongruencies were consistent

-~

- in that what the teééhér inteﬁded to teach
fell short of what was actually taught which
was less than whét_the pupils'perceived’as

having been taught.

6.1.A reseafbh design whichiwould ehablelan investiga-
| 1£or to pursuefavspecific:area of inguiry and simﬁl;'
_ téheousiy examiné info:métion processing styiésv
cogld enhanCe'the fp£ure‘use‘vathe stimuléted re-
-call technique in reséérch on teaching and ieafning. .
Thevresults_offthis.Study.éeem_tb support sgch>é‘ |
researcﬁ desi§ﬁ but further research'isineeded_to 

..confirm this hypothesis.

7. The results of this study seem to indicate that an.

1
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attempt to ﬁete:mi@evinformatibn proééssing
styles of‘ﬁeachers on the bésis of éomparative
peréentagé frequencies df‘teacher reqalled inter-
active thoﬁghFS’would require aléualitative micro=-
analysis of the data siﬁce a purely qﬁantitaﬁive
anaiysis,might well be superficial. ‘Longitudinal
‘studies are neceséary to determine either‘teacher
~or pupil information processing styles.
8. Due attention to the vériablesiinfluencing the
\ - efficiency of this.technique, refined dét;~reduc—
| tion systems and cargfully cpnceptualizéd~research,'
designs cqllectiveiy could increasé.the potential
~of sﬁimulated recall techniques in research on
teaching aﬁd learning.

—

N

EIgplications and Recommendations

The results.of tﬁﬁs study have. a number of general
implications and several spedific implications for research
and teacher education. : I ) b

°

Specific Implications

As one of a few research studies on the covert .

mental activity‘bﬁ teachers during instruction and perhaps a



first on the cove:t'mental activity of pupilks during in-

struction, this study offers evidence that the use of in{

‘trospective methods -and the concept of .teacher or pupil-

as information processor has potential for providing in-

sights into teaching and learning} More importantly, when.

simultaneous thought processes of teacher and pupils dur-
.o . K I ' .
ing instruction are examined the impact of instruction

upon learning is revealed. The richness of the data énd
the exploratory nature of the study have unyeiled a host

of prospective research directions.

¢

, .
Research é@

A. Due to the relatively new use of introspective methods
in research on'teaching.énd'learning a number of meth-

odological facets need to be .examined and refined.

1. There is a need to refine the data reduction systems

of analysis since both qualitative and quantitative

analyseé’are'needed to capture maximal inéights

from ﬁhe rich data.

2. Technological refinements are"needed ﬁo capture

both'teachér and pupil verbal-beha&ior during in-

-

struction as well as content format and the use of

- graphics in math instruction.

312
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3. There is'a need to establish'concurrent validity
through the simultaneous use of a variety of re—

search technlques 1nclud1ng ethnographlc studles.

4. Modifications of the familiariaation phaSe and ing
3 .
‘terV1ew technlques are needed to determlne the v1a—
'blllty of u51ng stlmulated recall technlques as a
{

diagnostlc tool with pupils who are low achievers

‘ in mathematics.

5."There is a need to explore the use of dlfferent
1nterv1ewer questlon schedules in stlmulated recall
interviews for determining ‘either teacher or pupll
'understanding of‘maéhematics. L
. o o - o <{.
6. Thevdevelopment of a aystem'for analyzing heuristic’
teaching at a modular level in mathemat}cs would
facilit:te-the-investigation of inStructional effec-
tiveness when'combined with inrrospective techniques
and pupil.prodnct measuresl

e

B. Areas_of'research which could be pursned include the
follow1ng
1. Use of these same technlques in laboratory settlngs

where specific varlables.can be controlled. 5%
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2. Longituqinal studies to investigate teacher or
pupil information‘ptocessing styles. -

o

4

3. Correlatiohai studiés to determine the relation-
ship be¢tween informatiep pfocessiﬁg S£y1¢s of

'mast®r' teachers and novice teachers;
/

4. - PedégogicaIHStuaies'whiCh make use.of introspec-
tive t@qhn%queé to examine tﬁe rélationsﬁip between
ﬁeachef unders;énding,Q§ mathematics, teacher ob;
jectiV@%vin math education and %nteractiveidecision.‘

making- _ . ' o

'

5. Longituginal stgdieS'which e&amine'pupil and teacher

perceptions.of_tﬁe instructional process in mathe-.
” ' matics gnd their respective awareness of lesson ob-
. jectivay. - ' . ’ \ . -
b S , .
- 6. JEXploratory'Stuch$ #o assess the relationship be~-
tween lgsson pace, levels of questioning’ahd the

quality of inform:tion processing by pupils during

-$nstfucpion.

7. . Studie’ which identify relevant phenomena in math

instrucgién which corfelate with product measures.
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8. Further stﬁdies:of tgéchér{and_pugil concuf:ent
thouéht processes during math instruétion.

9. “Research teéhniques for 'time 6n‘task3 studies
could-be used in COnjuncﬁion with stimulated
recaii tech?iques to monitor pupil‘interactive'
information procéssing during pre-determined time

frames..

.Teacher Education

The results of this study indicate ﬁhat informa-
tion processing capacities and styles of both teaéhers‘and
‘pupils are related £o instrﬁétiqnal and learning behavior:
As'a‘training techni@ue, stiﬁﬁlated recall offers one means
of relating instructional behavior to teacher informatian .
,pr0ceséin§L When used to egamine concurrentfteaéher and -
pﬁpil ihforma£ion érocessing, it prbvides an immediate assess-
‘menf‘of.instruétipnal:effecpivéness."nThe ré$ults of this

study suggest that

(l)_ data ffom studies’on'teacher and pupil infbfma—»
tion processing during @nStructiOn.couid become

part of teacher training curricula and that

(2) stimulated recall could be used as a diagnostic



future use‘of the research data nece551tates a careful deén'
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tool inqteacher training to

a. improve interactive decision naking,.

b\ increase teacher self—monitoring,

c. facilitate identification and‘correct‘;nter4
-nretation of a variety of student 'cues

d. 'improve,teacher estimates of stndent states of
.rmind, | ’V’

e.. analyze teaching behaviors;

f. assess the.effectiVeness of instructional

~strategies and to

'g. disclose the relationship between teacher ex-

pectations,}inStructional'behavior and levels

of pupil information processing.

General Implications

Two of the major problems to be solved in this
type of research are the-ethical and legal jmplications em-
bedded in the profe551onal commltment to subject anonymity.-

To retaln open access to research sources, such commltments

may be necessary but at the same time ~entail forfeiture

of valuable research data by research lnstltut\s and/or
faculties of educatlon. In the event that such\a commltment

/-

can be walved with the consent of part1c1pant subjects,

lineation ofvthe legalities involved.

”
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In view of the time and money expended on
such research, an examination'of‘its most¢productive po-
tentlal 1s<§§sent1al 'Becausevof unsolved‘problems.rela—r
 tive to Valldlty, thlS technlque mlght best be used in’ con;“
junctlon w1th one. or. more dlfferent technlques where at

least concurrent valldlty is assured.

Because of the extensive training required by
thoseé who engage in such research.and'the caution which™
must be exercised in draw1ng conclu51ons or: attemptlng to

make generallzatlons on the ba51s of data collected 1t

~ -

~ behooves the research sponsorlng agency both for its, own
benefit and 1n“the 1nterest of long—term research'pro—7

]ects to retaln researchers who are skllled in this technlque. '
While graduate students might constitute an avallable pool

‘<of research personnel sole rellance on such expertlse does

”not enhance’ﬁhe fruition or contlnulty of thlS type of

research to the same degree.

Notw1thstand1ng the valuable contrlbutlons to
math educatlon by past and present research math educatlon‘
is and w1ll remaln in dlre stralts unless research whlch fof
cuses on basic causes of unreallzed mathematlcal potentlal
S is relentlessly pursued -Many students ig. our. elementary

a

school classrooms are already exhlbltlng aver51ons to under—
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standlng math and rapldly 1051ng confldence in their abili-
tles to handle mathematlcal sxtuatlons.' To attempt a cure
'for mathophobla or math anx1ety at the senlor hlgh, college .
or’ unlverSLty level is to magnify the task whereas preven~

tion at the elementary‘school lein\;s potentlally more real-

istic. We must find out'why stud lose interest inhmath

<

and what‘instructional facets caus: students to loSe'trust
in thelr own mathematlcal ]udgement, 51nce in our soc1et1‘

to turn one 's back on mathemdtlcs 1s to close too many voca—_
.7{._,_ T

tional-pnd*professxona doors.

- Those whq décry'the limited 'pay;off’ fromveduca—
tlonal research may £ind that the contrlbutlons requlred ln

P

cooperatlve resear h of this nature are more than they are

willing or ahl ffer. But those who believe ln the

‘efflcacy of fuNdamental research may’see the'need'for re-

; LA

prlor121ng “the aSSLgnatlon of research funds lest we reach
the stage in our educatlonal system when surv1val becomes ,

more important than,purpose,

Those who rely on statlstlcal results ofvstu—
dent computatlonal Sklll tests as an 1nd1cator of mathematlcal
prof1c1ency,\must reallze that the use of a host of computa—"_u
' tlonal dev1ces 1n our . technologlcal soc1ety has rendered

such megsures archalc. Under pressure from a general publlc



.WhichfmiStakenly lobbies for a 'back to the basics'
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(not as deflned by NCTM) math currlculum any government

whlch ylelds to that pressure and 1mplements such a 31mpei‘
llstlc currlculum can effect a massive: set—back in math-

emaﬁics edUcatlon.v Now, in fact, we are flnally in a posi-
tlon to feliminate the 1nstrumenta} approach to mathematlcal

understanding and 1n its place 1mplement a math educatlon

_currlculum whlch communlcates to learners a relat10na1 under— i.

'fstandlng aich renders it functlonal and- transferable.

leen the cut—backs (relatlve to 1nflat1093£y costs)
1n publlc educatlon fundlng and the deletlon of spec1allsts

and consultants 1n elementary schools and school dlStrlCtS,

how many school dlStrlCtS retaln elementary school math con-

sultants let alene prov1de for profe551onal development or.

rwre—-tralnlng of these? How knowledgeable are these math con—_

s
N

- ;lé;ﬂt ¥
s

. ma heﬁﬁ%

ventrance 1nto unlver51ty facult1es°

« .

sgltangﬁ about the future mathematlcal ‘needs of our c1tlzens‘ -

i

ear 20007 Do our hlgh school counsellors know that

»

1cs is now more than ever, the academlc sieve for

[y

While the fBregoing attests to the urgent need

"~ for increased rese-. - in the field'of math education, it

‘~behooves<us as eéucu >rs and researchers to re-examine what

we mean by 'mathematics'!
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‘mhe technique of stimulated recallecould be

used 1n research, teacher tralnlng or profe551ona1 de~

velopment, It:lS a useful tool for self- analysxs of

teachlng behavior when based on a self- 1n1t1ated commltment

to improved 1nstructlon. It could be used to study ‘the

mental life of studentq d;L_ng 1nstructlon, and to probe

for factors inhibitopy to ledrning such as information pro-

K

cessing limitations, lack of learning strategies or instruc-

tional wéaknesses.
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PREACTIVE INTERVIEW

Each teacher‘participating ln'the research project
will be Qideotaped entip occasions,each of approximately
forty minutes duratiOn. Aapreactipe interview is to be con-
ducted. with the teache} prior tO'eaeh'videotaping session;‘
The preactlve 1nterv1ew consists of two parts. The purpose
of Part A is to have the teacher indicate the goabs of the

lesson to be taught durlng the vdleotaped SeSSlon. The’pur—

pose of Part B’ is to have the teacher lndlcate#the plans s(he)

a
Ak
-

has made for ach1ev1ng_the“lesson goals..

Condﬁﬁﬁﬁqﬁ.the Interview o o P ' o
o y ya

The.purpQSe'of the interview: is to have the teacher

reveal the natufe of the actual'lesson plan, written and/or
*tfv 1 . )
undrltzgn, that s(he) has developed prior to 1nstructlon. . The'

role o% the 1nterv1ewer 1s to fac1lltate a full dlsclosure by
Ly i

the tgacher of detalls of the lesson plan w1thout om1551on,
~ QL
addltlon,_or dlstortlon. It is 1mperat1ve that the 1nterv1ewer

ensures that -- : Lo

- N

i.h'every opportunlty is prOVlded ‘for the teacher to

reveal as completelx as p0551ble all detalls of his

(her)plan,

-ii.' every precautlon 1s taken agalnst saylng or d01ng any-

.< [

thlngvan,thellnterv1ew whlch,may 1nfluence the teacher

¢




achleved as fully as p0551ble, these guidelines are to be

333
to w1thhold, or. change, deta;ls of lesson plans,:

even so, the very act of talklng about the plans

may cause the teacher to modify -them,

To ensure that the goals of the 1nterv1ew w1ll be .

followed by the lnterVLewer:

L4

After the 1n1t1al questlon (see attached) has been asked‘
and responded to by the’ teacher, it wlll usually be nec-
essary ‘to ask ffollow—up questlonsfv The nature of the:
ffoliow;up‘hquestions'should beflaroeiy‘dependenttupon‘
'pWhat»the tea&her says5and'shouid seek clarification-of;
the teacher's: prev1ous responses or. should 1nv1te the R

teacher to extend the’ prev1ous responses.
Y
S . o * N N .’ N - : 3

‘:Avoid asking ;leadingklduestibns viz., those which pro-
vide alternatiVes"frOm which the teacher has only to

choose orfwhich'involve;nentioning othernaspects of plan-

.Y

ning to whichfthegteacher may not have given consideration. .

1

-

Avoid asklng questlons which are based on 1nferences you
[+

may have made from the teacher s comments.
. o N ‘» . N

When phrasing 'follow-up questlons, use the teacher s

- OwWn words as much as 90551ble, do not rephrase the tea—

et it e R

o
R

STeT




cher's comments in your. own words.

Pyt ‘," . -
, ‘ j -
Be neutral; do not offer or express an opinien about

the plans or goals even -if asked;-avoid_making judg-

© mental or evaluative comments.

)

PROCEDQRES FOR CONDUCTING PREACTIVE INTERVIEW

Part A

1. Interviewer says:.

During the lesson we are videotaping ﬁodaY/

~ tomorrow we shall be keeping a record of classroom

events. To be able to place thié record 'in its

"'proper perspective it is necessary to know what
yeur intentions aré,; what you are setting out to -
do in the lesson. 1In this interview you.will be

- asked one question about the goals of the lesson
You are about to teach. Please answer .the ques-
tion as fully as possible but do not say anything
leymuqresponse to this question which you had not
thought about prior to this interview,

2. . Record the fdllowing details on the form supplied

Which:is to ge kept”with‘thé taﬁe:
\ Naﬁe of teachéf ‘
.{fﬁamefof school
| Grade -

Lesson topic(s)

-
.

Date when lesson is. to be -taught..

Turn on the audio-tape recorder at this point.

o -



'Part B.

%3

-5.

. ] ‘«5#& ', @
Ask the 'initial' question‘ ' ?‘ o
J’ y
What are the goals of this lesson/un;t of work’

|

Ask 'follow-up' gquestions to ensure+ ghat the goals

&

l%

§f>

of the 1nterv1ew are achieved.

P
’ VY

K : L ;Ef I
Examples: 'Can you explaln more fully whgﬁ yeu o o
o meant by ™. "? _;v -fﬂﬁ.' s
P What other goals dd you hope to- achlevé

: in this lesson’

Do you have anything more you want to
say about the goals.of the lepson°
(This question should be repgated
until the teacher answers*iﬁéthe ne-
gatlve)

L6

Interviewer sdfs: : o el
Now I would llke to move 'n to the second part

of the interview. At this point you will be asked

about the plans you have made for achiéving the goals

of the lesson you outlined earlier. The plans may be

in written form or they may be in- unwrltten form -

you may. have thought out what you .were going to do _

in the lesson without committing yourself to paper.. i,

In this interview please indicate the nature of the '

plans you have made for ach1ev1ng the goals of the

lesson whether they are in written or unwritten- form.

Answer the! questlon as fully as possible but do not

say anythlng in your response which you had not

.thought about prior to this 1nterv1ew

'Ask the .1n1t1al'»questlon:

How do you 1ntend to achleve the goals of the lesson°
Ask 'follow—up questlons to ensure that the goals of
the interview are achieved.

Exampies; Did you plan to do anything else?

Were there any other aepects of the lesson
. \ .



8.

¢ 336

that you had given thought to? . _ r

How had you planned to do that?-

. Have you anything more to say about the
plans you had made- for achieving the goals
of the lesson? (This_ question should be
repeated until the teachets answers in the
negative, ) ‘ ‘

Then ask:
. g : ’ ' ¢
Did you mention_anything in your answers. to the
- questions which you hadn't thought of before the
interview? . > '

Do'you think that discussing your. plans in this
interview changed them in any way? If so, how?
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. o \ _
ANALYSIS OF PREACTIVE INTERVIEWS

f

Preactive interviews were conducted with each
teacher prior to'videotaping each lesson to ascertain the

lesson goals and objectives set by the tedcher as well as

plans made for ach1ev1ng these lesson goals.. The guldellnes

for tﬁg conductance .0f the 1nterv1ews as establlshed by Mar- -

\

4f;dpf§tr10tly adhered to. The preactlve 1nterv1ew

»I'.";

land 1977)”'

data wasmanafyZéd accordlng to the follow1ng four categorleS°
(l) Goals/purposes.
(2)‘anstructional Deli?ery Systems. s,
(3) Instructional Strategies; »

(4) Content Structure and Sequence.

The preactlve interviews w1th teachers in the pllOt
:study ylelded con51derably more. 1nformatlon than did those

in this study.v In the latter case, much less time was avail-

0

o

‘able fér thesé 1nt&rv1ews as the teachers were respon51ble for

a number of superVLSory duties prior tolthe v1deotaped lesson.

Notlceably absent in- these interviews was any mention of the

broader goals of math 1nstructlon. The information obtained

—

from these interviews served an orientation purpose for the re-

searcher rather than an analytlcal purpose designed for research
r .

on teacher plannlng per se. ﬂhe purpose in obtalnlng preactlve

A
A

1nterv1ew data was to relate 1nstructlonal behav1or and pupll

learnlng to pre- dlsclosed objectlves and planned strategles.

-

B e, S,
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\

\'The reésponses to the two questions
(a) -Didlycu mention anything‘in your answers .to the

questlons whicH you hadn't thought of before the
1nterv1ew°
(b) Do you thlnk that dlscus51ng your plans in this 1nter-

view changed them in e}y way?

were "No" except for one teacher who responded to-questidn -

LS

(a) as follows:

- T: Yeah, I think so.

I: Can you explain what you mean?

CUTE I'd have to think about that. 'I know that I had that

b
thought. But it was just scmethlng klny and that's why

I was saying it doesn t make much dlfference 1n my plan

It slsomethlng_maybe I.just didn't think of in words. and
now‘I've eaid-it in words, type of thing..{ No, I don't
think it'll make’any'difference in my‘lesson. "But it - -
well meybe it would. Maybe if pgtting it in words is clear-
er ?han abstrect;vmayberl'll bevteaching it a little clearer.

- I don't know.
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MATERIAL TO BE PRESENTED TO, AND DISCUSSED WITH

THE INTERVIEWEE ( TEACHER )

Introduction

A

During  the past ten years "TPeaching”™ has received .
increased emphasis from educational researchers. A number
of researchers hﬂve maintained that research ihto teaching
can only take place in the classroom and that through obser-
vation of the teacher's overt actions 1nformatlon can be gain-
ed that will assist in the development of theories of instruc-

to more fully develop theories of 1nstructlon

k2 %
have a p ulate e nee O un erstan teac ers' thought

processes .

Objectives~of the Research . L

2}

At the present time .very little is:knbwn about =

" teachers' thought processes during 1nstructlon. These pro-
-~ .
cesses are the fogus of 1nterest of this research progect.

The ob]ectlve of thlS research is to flnd out what lnformationv

J - €

teachers use durlng 1nstructlon, why they use thlS 1nformatlon*45
aland how they ggocess thls 1nformatlon.- The dec151ons teachers
make and the reasons for those dec151oﬁs is of spec1al 1nterest.

.

‘How well the‘lesson was taught is NOT the focus of the 1nterv1ew.
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fere wit

As teach

behavior;’

The method used in this research project to obtain

teachers' information processing during instruction

d "stlmulated recall. .Asking teachers to recall

lessor the thoughts and feelings they experienced

ctually teaching the lesson has not proved very satis-
Recall of thoughts and feelings is facilitated

chers are shown a videotape of the lessonf ' Seeing

n the lessén onavideotape helps to trigger dr)stimu—

all - hence thé term "stimulated recall."

v L L
‘Whereas it is possible to have people in some prc-
"think out loud" about their professional duties
they.are not'interacting with other pedple, it is

ible to do this.with teachers because it would inter-

h' the instructional process.

We know that the mindiﬁorks faster than the voice.
ers 1nteract w1th chlldren in the classroom they:
become aware of many more classroom events than can

be ;nferred”from their verbal and_ovegt.non—verbal.

-~

£ ~ E & ! ‘ N
v .

react to classroom eVents 1ntellectually and emotlon—”

o~

ally in ways whlch even the most - percepxlve observer

'could not detect because they are 1ﬂternal Many re-
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actions, interpretations and diaonoses of pupil
behavior are not revealed to the observer.

. make numerous decisions about what to do and say
next or at some future p01nt 1n the lesson, or
what nbt to do or say. The alternative oourses‘
of action considered,\the reasons for the final
choice\of,action are frequently hot declared or p»’
reﬁealea; the observervis;not privileged with
thisvwinside" knowleage and with the wvarious ra-
tiro-ales usa@gto ma.

. use ﬂg%y rules, pring A

strategies that the
As the teacher relives the lesson by Viewing the

videotape, he/she'is invited to provide a detailed account,

‘r‘.‘t

to talk aloud, aboup& o ‘ .

(a) thoughts, feellngs, moment-to-moment reactions;

-

(b). conscioHS’ch01ces (i.es when you chose to.do -or say

S " one thlng rather than other thlngs, or when you

N s

chose to say or do nothlng), ‘the- alternatlves you
considered before maklng a ch01ce, "and the reasons

for choosing to do or say that particular thing.

B R . .
~ 1

'Note: l.!'You may stop and start the tape as., often as you WlSh

2. The 1nterv1ewer may also stop the tape cn some occa-
51ons to ask’ you 1f you can recalh your thoughts,

feelings, reactions, etc. 'in relatlon to’ certaln class-,
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room events.

The‘inéprviewer‘s role is simply to asgist you to

)

recall what you thought and felt during the lesson.

As you view the tape you will probably form new

impressiqns of the lesson and of events which
écCurred durinénthe 1ésson, andﬁthink of oﬁhér
things that“yéu miéht havé'sé%d or done.. Try to
disginguish dhring the inter&iew between thé
thoughts and feelings you had during the lessoﬁ and
those you had after the lessQn~on>when watching the
videotape; ensure that the intgrvieWér'is'aware of
the distihctiogs too. |

-Ifwiou have ahy‘questions, the intérviewer7will be

B

pleased to discuss thesé with youiprior to the inter-

view.
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GUIDELINES FOR PUPIL STIMULATED RECALL INTERVIEWS

Durlng the famlllarlzatlon week in the school

(1) select students to be interviewed from grade fcur, flve

and six; -

Oy . s . .
- (2) establish a comfortable rapport: with each student,

I

13) dlscuss brlefly with thefstudent, the nature of the

stlmulated recall" part ?f the research and the se-
u“w

. quence of events relatlng to it so that the stimulated

‘recall interview can follow as soon as possible after

.the'lesson has been videotaped anq.éreviewed, and

(4) discuss any questlons which the st 'nt'may have about

stimulated recall prior‘to the intég

Discuss with thé student the goals of the research:

-

e , - N _ '
Little is known about the student's thought‘processes

duriné instruction. The - goal of thls research is to flnd out

the thoughts, feellngs, moment to-moment reactions and percep-

tions of the student durlng the lnstructlonal.process. (i.e.
— . . 'S N :

rei cognitrve.interaction, classroom events;'math content,
i T
‘lnstructlonal stragetles, ‘the teacher, the class, etc.) -

Vlew1ng the v1deotape of the lesson fac111tates recall of
vthoughts.and feellngs Slnce 1nd1v1dual student talk con—'
‘”stltutes such a mlnor portlon of classroom 1nteractlon, even

the most perceptlve observer cannot detect his (her) emotional



act as st(he) naturally would.
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S

and intellectual reactions tc classroom events; nor oanwthe
student's enjoyment of the lesson, understanding of the
content and awareness of many cLassroom events always béiﬁ%h

inferred from his (her) Verbai“and:non—verbal behavior.

¢ n & .

It is considered that a study of these processes
could yield insights which would a551st in the development

cf theories of instruction which in turn could lead to the€

improvement of -teacher education programs.

‘How well the student behaves or how well s (he)

\ ~

achieves is not the focus of ‘the interview. Impress ‘upon

the student that the stimulated recall 1nterv1ew is ot a

-

memory test nor a test of any kind. S(He) should con51der ,

- the (taped) lesson ‘as an ordlnary lesson and behave or re-

All research data is confi-

~

dential.

Prior to the Viewing

2. Argange the interview settlng so that the 1nterv1ewee can

1. APreVLew the v1deotape of the lesson to 1dent1fy those R
, N g
"sbgments whlch appear most 51gn1f1cant for investigating
. s
the thought processes of the student.

’J

flook dlrectly at the monltor and w1ll not be dlstracted by

. the interviewer. -

)
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4. Spend some time in\viewing the videotape before

starting thevinter%iew, particularly if -the Student
has never viewed hi% (her)self on'videotape before.

5. \Explain to ‘the student that s (he) will probably form
new,impressions of EPe lessongand or the events which
occurred during the Iesson while viewing the tape. Ask
him (her) to try and istingursh doring the'interview
between the thoughts and feellngs s (he) had durlng the

lesscn and those s(he) had after the lesson or when watch-

ing tr~ videotape.

Role of the Interviewer o *
¢ ’ ‘

In the stimulated recall sess1on with the student,
the role of the interviewer is to a551st the student to re -
.call and verbalize the cOvert thoughts and feelings s(he) had>
durlng the lesson Wthh has been v1deotaped To facilitate
as complete and as accurate recall as is p0551ble the inter-"

“‘v1ewer nust: | |
.ff,try to establish a relaxed, friendly, supportlve atmosphere

prlor to and durlng the 1nterv1ew,
e

‘ﬂs;ﬁ%ry to fac1llate and encourage self- discovery,glt is im-

portant for.the,lnterv1ewee-to believe that s(he) is cap-
- ) | : )

able‘of telling about inner proeceses without the inter-

viewer telling the interviewer what, they were;
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avoid making interpretations of, and judgﬁents abouﬁ,
what -appears on videotare;. ask questions requiring~
elaboration or clarification but avoid questions answer-
able Dby "yes" or "no"; |
assume a respectful set towards the student and the
videotaped material;;commuhicate to the interviewee that

s(hg)'is being taken very seriously;

{

v
R

keép the student's attention focused on the TV image; re-
. R . R . f .

:

f;éiﬂ%from unnecessary activity as such activity may  act-

ualﬂg.inteiferé with recall;

éncourage the interviewee .to talk; don't have him (her)

. (%9

become so engrossed in listening to you that s (he) for-

gets what s(he)‘iSvtelivinﬁ% the interviewee is the
, T _ ‘ ~ i

adtpority; - ‘ L . , \

W2

' A ’ |
be patient; give the interyiewee a chance to become in-

volved in reliving the recorded lesson; |
limmerse‘yourself in the lnter§iewee'svcdmmunicatibn
rather than trying to figure out what to say hexﬁ;

keep thevsﬁudent's discussion focused én’what transpfred

in the actual videbtaped lesson and, in particular, on.

"the student's covert thoughts,'feelings and the sources

- A
[

of these;
stop the tape (if the T:udent has not alreédy done so) at
points in the ieSSOn where it appears likely to be profit-

able for_pﬁrpbses of thfs research and at the following

i



points identified during a preview of the videotape;

1.

. When ‘the lesson is not running smoothly.

,'\‘I

¢

When the teacher asks a question of the student (or

'another student) . s

When the student's (or another student's) answer to

a question is part-correct or incorrect.

When aVstudent—initiated question'(relevant) occurs.

When a student—lnltlated comment (relevant) occurs

When the teacher responds to a student's answer.
When there is a behav10r-related teachef:af?orded
warning.:

' When there are non- verbal cues suggestlng that the

teacher (or student) is anx1ous, annoyed, perplexed,

¢

exc1ted, enthu51ast1Cy etc.

. . ‘ - -
When the student interacts with other students.

;

]

ask probing questiqhs‘to facilitate‘maximum disclosure

by the student, e.g.,

What were you thinking;'feeiing at that'point?‘

_ Why-did you say, do'....?

Did you have any reasons for saying, doing ced?

Did you understand what the teacher was saylng, doing

.....

. What dld you thlnk the teacher was wantlng, thlnklng cee?

- Can you recall any other klnds of thoughts you had'>

\Were there any fantasxes (day dreams) g01ng through

yourqmlnd?



3
L

'Note;

s

1

;Was there anything that you dld not want to happen’

Was- there anythlng"that you wanted to do at that tlme°

\
i : °

/
L,

Questions should be brief‘and,sheuid-createxen intense

ot

' between interactive thoughts and feellngs and those

'awareness in the student of himf(her)self.f Avoid.

. ' . o R y
aquestlonS‘whlch are suggestive'of, or lmply,'crxt1c1sm,-;L

«

1ncredu11ty, dlsagreement dlsapproval, etc.

~.

Check frequently that the sthdeht is'differentietingv ’

subsequently formed. BN

; . -
: ¢
>
¥ R j
i i .
: - /' .
, f
N
. v ~
I
w, .
. w ’ :
. .
!
i .
/
—_—
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'CONTENT ANALYSIS FOR.PUPIL INTERACTIVE . -
R ' THOUGHTS ( CAPIT )
Introduction T S
‘1—) ’

Although lntrospectlve technlques have been used
‘to study the cognltlve functlonlng of teachers durlng 1nst}ues
- tion, very llttle use cf these technlques]has been made in
| stud;es whlchafocus on the cognltlve functlonlng of puplls'
durihg'instruction.' ‘Since the klnds of 1nforwatlon processed
by puplls durlng 1nstruct10n partlally determlne the &mount
zof leamnlng ‘that occurs, an analysis of that 1nformatlon 5
: Fcould yleldv1n51ghtstihto-the learnlngiprocess, pup;ls\ in-
terptetations of the idstructionaltprocess, and means of op- s

timiiing the instructional process.

thls system was chosen for.categorlzlng the research data.

It dlstlngulshes between pupll 1nteract1ve thoughts ‘which
focus on lesson ‘content from thoughts whlch reveal the foc1
of pupil monltorlng. Relatlve to alternate systems, 1t-fanL
'fllltates more readlly the descrlptlon and lnterpretatlon of
pupll lnteractlve thouqhts ln terms of selected theoretlcal

constructs;.
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Transcrlpts prepared from audlo-tapes of 1nterv1ews v
.w1th puplls are coded by CAPIT. A stlmuﬂated recall tech-
nique was uSed to obtaln the 1nterv1ew data. Thrs technlque,
frequrres 1ntrospectlon by the puprl wh\eh is stlmulated by
show1ng the pupll a v1deo tape of a‘lesson taught on the

same day. The’ pup11 is asked to recall and report the .

, thoughts and feellngs that s (he) had durlng the lesson.

T interviewer operates all audlo—v1deo equlpment ‘and
hrough minimal 1nterjectlon fac111tates recall and maxi- t5"

[

mum dlsclosure of the pupil’ s 1nteract1ve thoughts and feel—
1ngs. Segments contalnlng dlalogue between pupll (P) and \_r
ulnterv1ewer (I) are demarcated 1n the tranSCrlpts 1nd1cat1ng
'pOlnts at Wthh the Vldeo-tape is stopped follow1ng a‘51g—
nal from the pupll that s (he) had recalled his (her) inter-

actlve thoughts or feellngs

Ciey

: éoding

The flrst step 1n thlS system is to dlStlngUlSh
between non—fnteractlve (preactlve or postactlve) data .and

1nteract1ve data. Prlor to the 1nterv1ew, the pupll was

_asked to recall only those thoughts and feellngs that s(he)

had during 1nstructlon . The transor;pts contaln-questlons
) T ) .

tpby‘the interviewer and confirming statements by the pupil

s
kY Wl



\

'

whlch prov1de cluei s %o whether or not the pupll is

recalllng 1nteract1ve thoughts and feellngs. 'The follow-
, ing examples indicate some of thé clues which prov1de gulde—

lines for ldentlfylng 1nteract1ve data.

I: What dld you thlnk there’

P: Well, s(he) had his (her) story a blt mlxed up cee

I: Dld you hear 1t in class? .- S N

Pi: Yeah, I heard it.

. ' The examples below contain clues_for identifying'

non—interactive thoughts;

‘K\J/{'Was ‘thinking now’ that

That s what you were thlnklng then or now?

-,

P tNow. o '

_ " I: Worried? (I was referring torthe'pu;il's,previous‘m
remark.). “g_'
P: .Yeah, but I should have known that when you put in

the zeros it doesn t do anythlng

The next step in*this system ‘is to d1v1de the pupll
\ :

recall data into thought unlts The dlalogue by {he 1nter-3
/""?

v1ewer is not analyzed. The.unlt in CAPIT is deflned as a

(" '
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segment of the prctocol Wthh focuses on a SLngle thought
where referents consist of events, lesson content, 1deas,
and people.

D ’, The last step is the categorlzatlon of 1nteract1ve
unltﬂ Each unlt is. cla551f1ed as one of ‘the’ follow1ng
dlpcrete categorles.

Mathemagenlc Orientatlon (MO)

R

Mathemagenlc Encodlng I (ME-I) “
‘Mathemagenic EncodinglII (ME—ll)
Monitoring-Self (MS) -
Monitoring-Teacher (MT)
Monitoring—Reer_(MP)
'“;Feelings (F) o X
Informatlon-Relevant (IR)
Informatlon—lrrelevant (II)

¥
: Extraneous (EX)

Ecologlcal (EC)

o

Each unlt 1s categorlzed on the ba51s of 1ts dlstlnct;_

-features. The fOllcﬂlng definition of categorles and exampleszﬁ

“of categorlzed unlts are used as a. ba51s for categorlzatlon. )

k]
3

R Mathemagenlc Orlentatlon (MO)

.. This category 1ncludes all unlts in Whlch the pup;l
. P |
reports that s(he) has percelved or 1s percelving_a_stlmulus.

v”relevant to the mathematlcal content of the lesson. Such

N
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) units are comprised of perceptionE; hThey‘inciudehactions‘or
verballzatlons by elther the teacher or a pupil(s) with re—A
erence to the mathematlcal components of the lesson as well
s perceptlons.of currlcular materlals. In some 1nstances
encodlng of 1nformatlon relatlve to mathematlcal currlculum
materlals (other than. mathematlcal content) may have occurred.
. These perceptlons constltute the lowest 1evel of attentlon,
the name‘ for processes in whlch nomlnal stlmu11 ‘are trans—
lated hy 1earners into effectlve stlmull.: They- are 1nd1ca—‘
tive of an Oriéntation of.the“receptors (pupilS) toward the

'stlmull Whether or not these potentlal stlmull ‘give rise

-

‘ to learnlng depends on further medlatlng cognltlve prncesses
‘carrled out by the pup11 These reported perceptlons merely
' indicate that the pupll has seen or heard thlngs whlch orlent

him (her) to thepmathematlcalvcontent of the lesson..

Examples . ' ‘”,‘ \v. o - | , 'h
P: S(Heﬁ'sald to go get our math books.
P: 'S(He) put down;a Aifferent number_s(he) used.
TP S(He)'d tell me,that answer that_s(he) was going'~

to say.

“ s (He) said like, we were going to be doing adding

,'and‘subtracting of deCimals.'e’ﬂ
P: S(He) passed out the blue work sheets.
P: S (He) said, ’"No, you can t do that.

P:r'Like'most-sheets were blurry;
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2. Mathemagenlc Encoding I (ME- L) o o - ST

Encodlng of the stlmulus is a second process in

e

>

attention.‘ It 51gn1f1es‘that the pupll has responded to one
cr more aspects of the stlmulus.' Units categorlzed as ME I"
are those Wthh 1nd1cate that the pupll was encodlng or attempt—3
‘ing. to ‘encode the mathematlcal stlmull Whether the pupll ‘was.
?able to translate the percelved stlmull 1nto a: personally mean-d
vlngful form is not a crﬁterlon for categorlzlng the thought
4 unlt‘as ‘ME-I. - . | | o |

EXamplesd' - -,: o ‘i‘* -pt ’ '; y ,':,. r‘v"v- at

I_was'thlnklng "about the math problem

I was thlnklng about what the answer cou]d be.vv
7‘_I;was;th1nk1ng about the equatlons.v . -

I was already thrnklng of ‘how I did that.

I was trylng to flgure out how to add 1/24 anc. 1/15

l'was’wonderlng'what they were (dlglts in the quotlent).,

I was rev1ew1ng the answer in my mlnd

3. MathemageniC‘EnCOding IIf(Mﬁ—Il)

s

ThlS category constltutes a level of encodlng in
Wthh the pupll has encoded or translated that mathematlcal
stlmull percelved durlng the lesson, into a personafly mgan%
‘ringful form. The accuracy of thls encodlng 1s not a, criter--
yalon for categor121ng the thought unlt as ME II ThlS trans—
latlon of mathematlcal stlmull may be based upon stlmull pro—b

.v1ded by the teacher, other puplls or: currlculum materlals.
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Examples:4 , [ : ‘
P: ' Like you had to flgure out these fractlons before,}

. ah, you" could- flgure out the code.‘,v ’ e
P: ‘S(He) was talklng about mov1ng the zero‘fron one
. place to a different place and thlnklng that the
dec1ma1 would stay the same. 4 . :
‘P:-‘S(He) dld lt 1n klnd Bf a welrd way
fP;'tS(He) got ‘the rlght answer:.
P: ‘i knew how to do 1t.ﬁ; -
.P;‘}I understood 1t.,vl5/i’
| 15.:." .It s so- easy.:, o
ﬂlPr“;I had my hand up for 12 ;ll PR

P: I figured 1t,out.,v

oo

P: There'were'two‘(symhols);thatﬁlooﬁedjexactlfathefsaﬁe;t_

~ln

Y ' -
R . s P . - Y L
%
s ‘s . . AN

4. Monitofing—éelf (MS)J E '_ o ,g'u KT ,1,,'

-

T

These unlts 1nd1cate that the pupll 1s aware oﬁ and

'lmonltorlng hlS (her) own actlons and thoughts (exciudlng hls

fi(her) feellngs) durlng the lesson : They lnclude ant1c1patlons,

.-

reflectlons, goals, evaluatlon, and 1ntrospectlons.\ There 1s

Zgno expllc1t reference to the mathematlcal content of the

1 lesson 1n these unlts i A dlstlngulshlng feature of these unlts -

is that most of the statements start with. the- pronoUn "I"

~

S

Examples.~ ““ﬁ._-~‘, '”“7;5,\,. S ?i, S ﬂ;ﬁ

© Pz I couldn'+ see. the board

RETO

'ﬁiP: I dldn t understand

P I had my hand up on all the questlons

,P;* I was the only person that knew how to dovit;'

2



I v B

iruv
o€

o

I wanted to flnlsh....,

imludldn_t have‘anyth;ng to do. .-

e

2'was ioéking at'the board,if
It took me a’ whlle ....vynyf |

o

I asked my frlend....'

v

I

- °

5. .Monltorlng—Teacher (MT)

The focus of these unlts 1s ‘on the teacher.

4o

‘haditwo questlons;leftito_do.i -

T would have somebody to d*scuss 1t w1th

- N

e

P ’
They‘-

_reflect an . attempt .on the part of the pupll to 1nterpret what

1s g01ru on Ln the mlnd cf the teacher.;

A second feature of

'thlS category is that the unlt may contaln a pup11 reflectlon

ion overt teacher behav1orz
gexp11c1t»reference made to the mathematlcal conteht: of)the‘
n'lesson.jf

- Examples.

,’<S(He) dldn t ask we.

‘ﬂS(Hej flnally guessed 1t

Y‘S(Heﬂ asked Dlane..‘

Ll

S

.

T ‘guess’ s(he) dldn & want to.

)

S 3
B RN

In both 1nstances,

8

-

;o

h)/fe.

S(He) dldn t expxaln 1t very well.M,'-

e

. ,
R P Cmemol

£y

there lS no

o

3

f5S(He)ranswered most of ‘them: hlm (her)seif:%ostﬁof‘the o
~ times ' ' N
AN
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6. ,Monitoring Peers (MP)

In thls category, the fqcus o? the pupll s thought

&

‘is onbthe behavxor of other puplls; ThlS behav1or may be
.

overt or covert but no exp;1c1t reference 1s made to mathe—

' matlcal-content. These units may be perceptlons, reflections,
_ . . A

~evaluations, or'interpretations.
Examples: - . - R

P: There was only one cther person that had their
, +hand up.

— \

5‘P:‘ S{He) was saylng,;"I don't }now how - you dld that
: Valerle. . .

P: Most of the kids &1dn 't know it. e

Lol

- P: They came to ask me how you do it.
P S (He) can t pronounce it that good.
‘p:/ S (He) handed out the snacks. R )

’P; S(He) helped me. | .

7. Feelrngs (F) ’ C
Unlts in Wthh the pupil reports an emotlon exper—
‘1enced durlng the lesson are ea51‘y ldentlfled and are coded
as F Pupll statements'abrut affective states refer to
'_feellngs such as boredom, frustratlon, surprise, pleasure,
amd annoyance. (
| Examples:v

p: I kind,ofjfelt a'bit'madt ..

p: And I_was‘happy,too. S s

P: I felt kind of good....

p: It was just boring.



8. Informatlon—Relevant (IR). -

These thought unlts 1nclude items of 1nfornatlon
which the pupll possessed prior to the 1esson. They may re-.
fAfer to hlm (her) self his (her) behavior, his (her) predis—‘
p051tlons, to other prllS, the teacher or Currlcular concerns.
The accuracy of the 1nformatlon is not a. criterion for categor--
ization. The 1nformatlon in these units is related to events
that have occurred during the lesson.,~ |

Examéleé:, ? E s | L\

P: 'I like doing the work sheets.

p: I usually help him (her) : I ' fV}
'P: "IL've done it already o SR

P: S(He) wasn t as good at it as I.was.

P: __  had gone: .yesterday to get the snacks.

- P: They're (referring to work sheets) fun.

-
P

P: I like flnlshlng flrst because e o

p: S(He)ﬁsald that, llke we'd go in a pat*ern.

9. . Informatior41“relevant (I1)
Unlt_ contalnlng 1nformatlon whlch has no relation-

ship to events that have’ occurred durlng the- lesson or to.

lesson contenttare'coded as II: They refer to ‘past or future
events.
Examples: ‘ '
NV

. . ) /. N
». Well, we have a practical arts program’. . ..

P: My'friend‘and I are doing a dance and ....

«
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10. Extraneous (EX)
‘ -

+

Thoughts whlch the pupll had durlng the lesson ‘and o
which are unrelated to events that have occurred ‘in the lesson
or to lesson content are coded as (EX) Collectlvely, they
represent dlstractlons from the mathematlcal components of
.the‘lesson. They are usually dlrectly related-to-the 1rreleuant

information proffered.

11. Ecological (EC) - | v

Pupil interactive thouchts about environmental
features such as time, temperature,;noise, and so onrare_
coded as ecological (EC). 211 reported interactive thought

‘which focused on the videotezping of the lesson areaaiso_coded

as EC.

Whlle contextual clues facilitate CAPIT codlrg
of 1nteract1ve unlts, they are partlcularly helpful and often
' necessary for'categorizing mathemagenlc encodlng (ME-II) units.
A helpful strategy—for initial categoriiation'is codipg bj
Jelimination;v That 1s, none of the last 8 categorles contains
_references to the mathematlcal content of the lesson. State—.
ments such as, "I didn' t ‘understand it." or "I was confused
'_1nc1date ‘that attemgts to translate mathematlcal stlmull 1nto

a personally meanlngful form have been unsuccessful and are

coded as Monltorlng Self (MS) units.
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BAMS AND BAMIS



BELIEFS ABUUT MATHEMATICS SCALE(BAMNS) - .

\

. .
Directiono Draw a circle around the letter(s) that show(s) how closely you agree or

disagree vith each statement.
- strongly disagree
‘ D - disagree.
U - undecided
' A - . agree
" , SA - strongly agree

v
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A
' _— ’ e N
1. Solving a mathematics problem usually involves finding a rule or formula. _
thag ‘applies. _ _ _ . ‘ "SD:D U _.A SA
2. The field ot math contains many ot the finest and most eiegant creations" .
of the human mind . y - S SO D U A sA
3. The main benef tt trom studying mathematics is developing the ability to .
‘ tollow directi SD D U A SA
4, The laws and rules of mathematica severely iimit the manner’ in which : o
problems can be solved. : . SD D U A sA
S.FStudying mathematics helps to develop the abiiity to think creatively. SD-D U A SsA
6. The basic ingredient for success in mathematics is an inquiring nature. -SD D U & SA
7. There are several. ditrerent but appropriate ways to organize the basic ‘
- ideas in mathematics. - . . SD-D U A SA
8. In mathematics there is'uanaily‘just one proper’ way to state\ﬁomething. SD D U A sA
9. Im’ mathematics, perhaps more ‘than in’ other fieids, one can find set - .
routines and procedures. SB. D U A SA
10. Msth has so many appiications because its models can be interpreted in f“‘
80 many ways. -~ . SD DU A sA
11, MathematicianS'are hired mainly to make precise measurements and cal-
culations tor scientists, : ’ 8 ' Sp.» U A sA
“12. In mathematics, perhaps more than in other areas, one can display
originality and ingenuity. : SD D U A sA
. . N3
-13. There are sevenal different but logically acceptable vays to.defige
‘most terms in math. SD D U A SsaA
14. Math is an organized body of knowledge which stresaes the use of .
- formulas to solve problems. . SD D U A SA
15, Trial-and -error and other seemingly haphazard methods are often v
‘necessary in mathematics. ~ d 'SD D U A sA
16. Mathematics is a rigid discipline which functiona strictly according B
“to inescapable laws. SD D U A SA
. .- ) T
17. Many of the fmpo: 1nt functions of the mathematician are being taken ?
over by the new computers, . . , - SD D U A saA
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s

v

. . . 2. \
18.Mathematics requires very muchfindependent and original thinking.tSD D U A SA
19. 'rhere ar often many dif[erent ways to solve a mathematics pro lem.SD D - U A SA
20. 'l'he langy ge of math is so ‘exact that there is not much room for .

variety ol gxpression. . ‘ . : sD D U- A SA

v . . .

'



1.

7.
8.
9.
10.

11.

12.

13.

381 .
. - . N .
= \
v ™
BZLIEFS ABOUT MATHEMATICS INSTRUCTION SCALE (BAMIS)
DirectionstDLaw a circle around the letter(s) that show(s) how closely you agree or
. disagree with each statement. . v
) o §D ~ strongly disagree e o - .
‘ D - disagree ' |
U - undecided
A -~ agree . i
SA - stropgly agree. \ | l
The teacher should always work sample problems for students‘before :

_ making an assignment. : ' C SD D U A SA

) Teachers should make assignments on just that which has been .

' thoroughly discubsed in class. SD D U A SA
Children should be encouraged to invent their own mathematical . - .
symbolism. SD D U -A 5A -
Each student should be’ encouraged to build on his own mathematical o

‘:ideos, even 1f his sttempts contain much trial and error. SO D U A SA
Fach ‘student should feel free: to use any method for solving a- problem _ )
thst suits him best. . SD D: U A:SA
Teachers Should provide class time for students to experiment with »
thein ‘own mathemstical ideas. . ! SD D U A. SA
Discovery methods of teaching tend to frustrate‘many students who ‘ -
,make too many errors before making any hoped-for discovery. ‘sD D U A SA
Most exercises assigned- to students should be applications of a o -

: psrticulsr rule or formula SO D U A SA

_Teachers should spead most of each class period explaining how to o
vork specific problems ' SD D U A SA
Teachers should frequently insist that pupils find individual
pethods for solving problems. . SD D U A SA

: ; _

_Discovery methods of teaching have limited value becausekhgsdents . ,
often get answers without knowing where they came from, SD' D U A SA
The teacher should provide modebs for problem solving and expect . / ,
students to imitate- them. : v "SD D U A SA'i
The average mathematics ptddent,with a little guidance, should be ’

. able to discover the basic ideas of mathemtics for himself SO D U A SA

':The teacher should consistently give assignments which require'
research and original: thinking SD D U A SA
Teachers must get students to wonder and explore even beyond _ —
usual patterns of operation in’ math sp’ D( U A sA




16.

17,

19.

20,

" text or teacher uses.

Teachers must frequcntly‘giJE atudentsuassignments which require
creative "ownvestigative work. -0

Studcnts sholld be expected to use only those methods that their

N

' Diséovery type lessons haie véry»limited value when you consider

the time they take up.

AIl students should be requitéd to memorize the procedures that
the text uses to solve probrems. '

Students of all abilities should learn bet;ér when taught by
guided discovery methods. . , 5’

SD

SD

- 8D

SD

§D

o

A SA
el

A SA

A/.SA. '

A SA?
N
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.
.
» .
* -
o
™ 3 -
.
"
.
ke -
¢ \
13
.
.
N
.
. ,
k-



PERSUNAL AND PROFESSIUNAL DATA QUESTIUNNAIRE
Please complete each of the items below v

1. Number of years of‘teaching experience as of June 30, 1978. veveivoanen. s

2. Grades taught in your last 5 (or less) years of teaching._................,;....,...

J T R R N R R R R R R RS

3. Degree(s) held in Education ( or other areas) and the year obtained.........cviceess

[

4, Area(s) of specielieetion in your undergraduate and graduate training.....oe.s.e-eeoes

-1@0.0_..0.lt.""l'h-l..o.'Iot‘t..-.ooaou-..oo-..-.-c.u..oooo.--.-ntc.o-..;.olooona.-

»

5. Field &f Specializetion.'(The QNE subject area for which vou consider —ourself to be

MUST adequately prepared to teach;) cieeiecacrecsraceseaterenann
%6.-Univetsity courses taken in Mathematics Methodology (ED CL courses or equivalent..

Please indicate whether half course or-: gyll year course.) . .....,.J...i.....,....

ol-‘..-.-.-lc_nl'iloncolcovl-0-0-.o....-‘oo.l'ec.oeotl-nogl-‘I.oicucno-.-o--qcneo.‘----.-o

7. University coutses taken in mathematics in a fac ty of science or arts.'(Please

" indicate: whether half course or full year course,

@ s s scsscrarer0csesaderetsenco TR

o.-..-.v-.o--o»o-.---o..-.-.0-'.-.----'-..-.-’-c.-...--o‘p-....-'-o-...cv---.-‘-.'-.-or--

8. Your age (last birthday). Check onme. C .
.7 . 1. Under 25 years Ceei 4, 36-40-years..... h
2. 25-30 years. . : 5. Over 40U years.....
3 31-35 years.. . - ' _ R '

9. Subject area ‘which you enjoy teaching most in elementar school.......,............

10. Your recent activities (last 2 or 3 years) in any mathemat i aseociation,/council,b

cggriculum development, or professional activities related to hematicd{teaching.
e T L L R R L T TR R

O L N R I I O R N N R I I I I sessssarense

T T R N N N R e NN R RN RN RN AR AR A S

NOTE: Plecase use the reverseveide_for oomments,or additional {information regarding the

\

above.
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SIMILIAR NODAL DIALOGUE (PUPILS)

Student AA-2-2 and Student AA-2-3

Question 1l:

AA—2—2:

AA-2-3:

Question 2:

AR-2-2:

. AA;2_3:'
' I
st

I:

S:

Question 3:

AA-2-2:

/

What did it mean to you when the teacher saié
Qulckly now, grade 5."?

... There's only about o minutes left then. ’
. And so s(he)'d have to hurry and we'd have to
“hurry up too or else we wouldn t get flnlshed

" It meant that - I thought it would be easy be1~

cause if it's usually hard it takes long 'cause

" s(he) (the teacher) knows whether it's hard or.

‘not’ for us. So I guess s(he) said’ "qulckly"
'cause s(he) knew it was easy.... It wouldn't
‘take long. for us to learn. ' '

Did you hear him (her)(the teaoher) say "Leslie."?.

Ah, I don't remember. I don't thlnk so though o
‘because when s (he) was talking I think I was :
talklng to Mike because Mlke and I both knew this.
.Yeah . N v L
. What did it mean to you?
Ildonft kriow. - " S ; . TS
Do you know what the teacher meant:

Yeah. S (He) waslasklng him (her) a questlon
(It waS'actually a teacher reprlmand to Leslle )

What were you thlnklng then’

S(He) dldn t get the question. . Like I kind of
thought ‘hurry up V___ - because, you know, we -
“don't. have much time left. And, ah that we were. '
going to run out of tlme before s(he) could ex— .

plaln 1t all. : '

.Did v = get it~ r1ght°

Yes but s(he) dld it in’ klnd of a weird way It

got Mike all confused and then I thought if s(he)

EN




v

-

o

does 1t that. way, everybody else will db it ’4fbA”’

- that way and they'1l get confused

;é AAfoB:‘ ﬁ v~*; made : a m1stake agd s(he) didn" t work it

‘ out or try to fix it up. ..... 1 was thlnklng some-—

‘thing like V__.  wasn't awake this’ mornlng..v
-H-S(He) S. usually on the ball. o EE
Question 4: Why dld the teacher have a student come up and do
: ; the. questlon on the. board’ - ‘ :
ARA-2-2: Well probably because ‘s (he) the teacher)‘Wants
to see if some. oﬁ the other kldS know’ how to do
- it A
AA-2-3: Well, I guess to<see if s(he) knows 1t and other
o _ ‘people know it. i , : .
.- - Y
-Questlon 5' What 1s the teacher d01ng there°v
AA~2- -2: ’WeLl it was just bdrrOW1ng. It wasn t anythlng
jnew So I knew all that anyway.
AA-2-3: S(He) S puttlng in his (her) zZeros. zWell they
' don' t’lndlcate anythlng but s(he) ]ust puts them
‘in. ) _
CI: iWhat dld you thlnk about that’

a

S: Well, agaln 1 got kind of worrled

o

Question 6: Do you remember what you were thlnklng then? i

AA—2—2: I told him (her) that was grade: ne ‘stuff and
- .. then s (he). got mad at me. ‘and wou dn t talk to
me for about 20 mlnutes o

) [

. AA-2-3: Ilwas'klnd of laughlng at 3 '"cause S(he),f‘

added 7 and 5 wrong.

Question 7: What were you thlnklng then°‘
AA-2-2: - Well, like s(he) ‘said that we'd do some work
- ‘'sheets later and so I thought it was going to
be later this moriing like after recess. ‘But:
: - then s(he) 'said another day. . Like I felt kind.
_ w7 of mad at him (her) because ...... like we had, I
' think about 10 minutes before-the snacks came .
fand so I was ready to do a coupie of work sheets
in that 10 mlnutes.“ :




z

e - would be hard again.

Question 8:
| AA~2-2:
AA#Z-é:

‘,Question 9:

-

| AA-272°'

‘AA—2—3:

could get the snacks agaln. - PR t.,

I was relleved cause I thought the sheets

Do you remember what you were thlnklng there?

~

“Well llke, ah T .+ .. had gone yesterday to. get
_the snacks.. And llke s.(he) was going to get

1; them again today. - Mr(s) said that like

we'd go in_a pattern. And then when s (he)
4changed the pattern I got kind of. .mad because
then I'd have to wait a long time before I T

R P

I was’ glad there because we were hav1ngﬂsnacks :y»

. today. instead ‘of yesterday —We- usually' have
Coiteond Thursday and 1n snacks we get 20 mlnutes

of free tlme.- R

_ : ‘ S
- What dld you thlnk when the teacher sald,:“Clear” '
your desks.”°\ S . :

Sy,

I felt good because then there wouldn t be -
~anymore work. “‘Because if there was any more'
‘work s (he)'d (the teacher) probably: just come
in and start explalnlng on the board

1

i I thought s(he) was a good teacher for saylng o

comparison and Discussion

v e
4

y_Question 1:

’}that
S .
“Student AA-2-2 interpreted?the remark-in’termsr"
of time. To. hlm (her) it meant ‘that both: thel
teacher and the puplls would have to work qulckly .".{

v

to get flnlshed the lesson presentatlon Student

‘AA—2 3 1nterpreted lt in terms of concept level of

x

‘ dlfflculty To him . (her) it meant that the concept

. to. be presented would be easy for the class to lefrn.

Question 27

‘Student AA—Z 2 revealed that s(he) had not heard

it whlle AA—Z 3 had heard but elther through un-




: Questibn 3:

5 SR

" at the board had been asked to add a linear re- .

‘vent AA~-2-3 remarked that s (he) had made . a mistake’ Cg

Question 4:

Questfbn 5:

.s (he) had added them that way to av01d maklng
errors.

~Both AA-2-2 and AA-2-3 interpreted this instruc-

" decimals and contrasted it with addition questions

386

concern. during the lesson or inaccurate recall
did not ir-terpret it as a teacher reprimand

which it was. ’

'A'student had been'asked'to come to the board

and do an addltlon problem S(He) qulckly came

to the front and then stood there unable to get
started. Student AA-2-2 was concerned about the
less of lesson time while‘student'AA—ZQB gauged

thislpupil's behavior as unusual.- The student

presentation of decimals and everftually added - _ P

them Correctiy by_placing_them in a vertical'
COlumn_in ah unusual manher}h Student AA-2-2 com-
mented in,the SRl-that‘e(he) d added them in a
weird manher'which confused student AA-2-3. Stud-

¥ : ' .
(which s(he) later retracted) and surmized that

e

tional move to mean that the teacher was attempt-
ing to assess$ their understahding of the cbhcept,'
The teacher had just pointed out the need for. in-

cluding zerqﬁ'as‘placevholders when subtracting

‘which didn't require'this ihclusion as long as the\




" to place value.S Student AA—Z—Z commented that

Questidn 6:

Question 7:

Qdéstion 8:

Question 9:

' found it humorous.

hard again";

‘ in'pattern‘for student turns to get and serve the.

snacks. R .

390"
-3

numbers in the decimals were aligned‘acéording

it was jus; bbrrowing and nothing new to him (her) . i
Student AA-2-3 observed that s(he)’was_puﬁtiﬁgvin

ﬁis (her) zeros-But’tHat they weren't necessary

alfhough‘this proqédurefWorried him_(her) a biﬁ;

'

While neither student commented on the diffetence -

fident in their ability to handle the borrowing

,/

question,‘"what is‘7'plus 52" with the answer llg‘

in technique both indicated that they were con- . 3
réquired in subtraction of decimals. f
i

When student J 'responded'vefbally to tﬁe

student AA-2-2 and studeht J- exchanged dero-

gatory looks and comments while student AA-2-3

When the teacher sa%é s{he) would not hand out
Y . :

the work sheets, s&udent'AA~2-2»felt kind of fmad" -

Py e

because S(he) felt E(he) could do a couple in the
short time left, while,student“AA—Z—B was reliéved
because s (he) thought the‘work sheets "would be
Student AA-2-3 welcomed the break which accompanied

the snaCks while studbn%'AAJZ;Z resented the change.

K]
[

Student AA-2-3 judged the teacher“s.dire:tiOn fav-

]




. AR P ' J 391 .+

. T . . - -

ourably in terms of his (her) personal qualities

while student AA-2-2 "felt good")since‘it meant S
to him"(her).that”s(hef (the teacher)‘would not.
‘be explaining.aﬁYthing more on the board. |
out of the 8 questions, these two students re-
vealed three simiiar or'identical interpretations'ef reactions
‘to classroom events and 5 quite‘different. On.the basis of: : 3

these as well as comparable contextual recall data, student

ek ;

AA-2-2 exhibited complete confidence in his (her) mathematical
ability while_étudent,AA—2—3 exhibited feelings of anxiety and
4 avoidance reaction relative to the mathematical content. of the

lesson. L : . e

X

Student BB-2-1 and Student BR-2~-2 _ .

Qdestion l: Why would the teacher want you to remember
' that example°

BB42—1: I. don t know... maybe because it's the most
o commonly used or somethlng ‘I have no idea. -

BB42—2: ‘Well, maybe.to see if we would remember next
year with the other teachers or something.

Question 2: Why do you suppose the teacher wanted you to com- = -
' ‘ pare the size of the fractloqs7 \ ‘

BB-2-1: 'Well s(he) sald that we were ‘going to go into
: . equivalent fractions later to tell them apart...
s (he) (the teacher) was trying to see who knew
what's going. And nobody put up their hand for
‘the wrong answer. -So I 'said, "It's good to see .
~that all you guys are,smart." v : . oo




BB-2-2:

392

L \
Well because s(he) had said befére that the larg- .
er the denominator, the smaller the piece. o

Question 3 Had~ybu noticed that one pie Was‘larger'than the

‘Pther? .
BB-2-1: Oh yeah, I noticed it on the béard. After s (he)
(a peer) said it, I noticed it again.
VI: Did itimake-any difference to your answer?
» 'St -Not'really.x | | |
: BB—2-2: -YéahL Well, I didn't really Qant to ask because

Question 4:
‘%Prz—lz

BB-2-2:

Question 5:

BB-2-1:

I I:

I didn't want to - well, like be embarrassed.or
something .... It was kind of confusing at the
‘beginning there but then I notices that the left-.
-over part was smaller than the left-over part on

" the other one. So k knew the answer.

Wwhy do you suppose the teacher asks, "Are there’

any questions about fractions?"?.

Well to see if we understand it ‘or not ‘'cause
a lot of times some’of»the"dozers' in the class
don't understand it and they'll come and ask
him (her) and s(he) doesn't like that. '

Well see, probably when we have tests most

people they go up and they ask guestions about
if you know what this means and then s(he) {(the
teacher) 'can say. "Well I asked if you had any
questions for me.". .

Wwhat was the teachér trying to do there?

S (He) was showing eguivalent fractions.

;th dé'yod#Suppdse s (he) used diagrams-to do that?

ah, you know, showing them to us in pies. Well,
s (he) could have said it but a lot of the sieves
in the.class wouldn't have,understood it. S{He)
tries to use the simplest terms.: o

Well_s(hé)rwas trying to explain what'équivalent
fractions .were. -

Did-yOulunderSténd it?
Yeah. I also think s(he) (the teacher) .was still

NN

s it

Pl S : o SR o
n - . -
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tfying to figure out what'you wouldus N
fractions for because later on s (he) said um,
about the cookbook having fractions. o

Question 6: Did you notice a +3/4" still writteh on one pie?

|

\

7

BB-2-1: No, I didn't. | SR

I: Were you‘watching the board at that stage?

's: .... I was doing my notes- and writing ... so T
_was hearing but I wasn't watchﬁng,it.- '

BB-2-2: No, I,aidn't notice that. -

Quéstion 7. What did you think abour A . 's question?

BB-2-1: S(He) was just rattling something off and s.(he)
’  (the teacher) couldn't understand it. And I
couldn't understand it. So after I found out I
couldn™t understand it, I didn't listen anymore.

BB-2-2:  Well, ah, I don't Know.

I: Had YOu_been listening‘to_his (her) quéstion?v

v

S: No, I wasn't listening.

Question 8: Both students commented upon the same incident;.

" Question 9: Why do you suppose s (he) (the teacher) asked D

BB-2-1: B “asked about percentage there. 'I wasn't
: really interested in percentage. I knew we'd
probably take it jater. ' And then s(he) (the. -
teacher)'started doing something on the board.
I was paying,attention_to him (her) and then I

answered the gquestions in my brain. I didn't say

them out loud ' cause during math - a lot to myself.

' pB-2-2: : Okay, s(he) B . did that. B ‘said some-

thing about if s(he) had po% off from $50.00,

' how would you do that. And I was wondering why
s (he) got onto the subject. I .didn't understand
what s(he) was thinking about. . :

to explain how s (he) (D ) got the answer?

: BB—Z—l{ Maybe somébody told that-answer to the person or

the person heard the answer from somebody. S (He):
(the teacher) wants mainly, I think s(he) .wants
to see what D 's answer would be. '

.

s

-

R
-
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T
A

'In that problem, dld you have any dlfflculty in
dlstlngulshrng the girls from the boys in the
picture?

.Question 1:

Question 2:

5
AN

Question 3:

'BB—Z-l; Not really.
BB-2~2: Yeah. There were two in there I thought they
J : were girls because their hair was short but
' they had a kind of glrl face.
Comparison‘and,Discussion L /

i
When questloned as to why the teacher had asked

the class to remember the example '1/2', student

BB-2- 1 had no idea about the teacher s purpose

in saylng Lt yet s(he) relterated the teacher s
1

rationale. ,Student BB-2-2 surmized that it was

~ for the purpose of recall next‘year}‘ Student

'BB42—l'may have consideredmit unimportant whereas

student BB-2~-2 related 1t to. a concern over hlS

(her) abllléy to recall last year's work in frac-

tlons

”Whlle both students percelved the comparatlve
‘r51zes of fractlons as being relevant to .an under-

:standing of fractlon concepts, student BB—2—1

related the exercise to equlvalent fractlons while

'_student BB-2 2 related it to varylng denomlnators

'Both students had notlced the dlfference in the_

\

sizes of the ples belng used for 1llustrat1ve pur-

poses but neither drew 1t to ‘the attentlon of the

1




N so5 o f
teacher since they were 1ndependent1y “able to
eventually deduce the co;rect answers to the
questions based on the dlagrams. , A

- Question 4: Both students lnterpreted thls 1nstructlonal'

’move as a teacher ploy to prevent subsequent'
questions from'students, student BB-2-1 on a
daily’ ba51s and student BB-2-2 durlng tests. ‘ i
.Question 5: iBoth students were aware that the toplc had - A
| hShlfted from-a dlscus51on of fractions in gen-
'eral to that of equivalent fractlons
Question'G; Neither student notlced a fractlon (on the dla—

gram) which was 1rrelevant to the new pibblem

under dlscu551on It had been used in the pre-

vious. problem and had remalned on the dlagram

~

due to 1ncomplete erasure.

~
N

[QuestionA7:' Neither student llstened to a peer 1n1t1ated
| ‘questlon even though student BB-2 2 sat dlrectly
opp051te thls peer.
.buestion 8: Both students heard a peer ask a questlon about

l
percentage. Whlle student BB-2-1 revealed that

a

. s(he) was not interested in the toprc and student

. BB~ 2 2 wondered what prompted the questlon, both

llstened to and understood the teacher s explanatlon _ af
iQuestion 9: Both students 1nterpreted this 1nstructlona1 move §
' A

]

as the teacher's attempt to assess pupll ‘understand-

. ing of the concept. 3 A
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Quegtion 10: .Only student BB-2-2 revealed some difficulty
in distinguishing between girls and boys in 4 -

the picture.

The ten questions posed centered on the followihg

facets: / ' .
. @ I
. : !

\ (a) Pupil'interpretation'of instructional moves.

\

(4) Quesﬁions 1,2,4, and 9.
(b) ~ Format in math insﬁructién. (3) Questions 3,6 and:lo.
(c) Teachér—pﬁpil.dialogue'follow;ng a,pupil‘initiated
question. (2) Quéstion 7 énd;B. | |
(d) - Ability to monitof the mathematical content focus

of a iesson.presentatiOnm (1) Question 5.

 '-Ques£ions ltgﬁd 2 werefrelated to the hathemétical‘
content of ‘the leqﬁon while 4'énd 9 were related to teacher
. S ‘ : . . &
questioning stratedies; The similar.interprététions‘of-ques—k 
'tionsi4 and‘9vby bdth'studpnts‘Were Valid; héwév;f th;ir'inter—

‘pretations of instructionalamoves related to math content were

different. Theif interpretations in question 2 were both valid -

but revealed differences in cognitive linkage.- StudehthB-Z—l's

:\linkage was more global while student BB—2r2'siwaé aﬁalytiéalg

. - ‘ - N N . . N ’ - . Q . *
in that BB-2-2 linked the instructional move to a specific con-

cept while BB-2-1 linked it to a larger construct.

_Both students exhibited the ability to recognizé\a

.




"shift in lesson content focus as - the teacher moved from a

'general dlscu531on of fractions to ‘an analy51s of equlvalent ,

fractlons. Thelr‘responseS'to four of the ten questlonswere

-’

different and similar or identical in six of them.

+

The®r responses to gquestions 3 and 6 on the.format.

uSed in math instruction revealed that teachervcarelesSness

in format did not detract~from their understanding of the con-

'cepts being taught however, both students were above average

in math achlevement and both exhlblted confldence in their math-

i
ematlcal abllltles. Questlon 10 was related to a picture in

the math text upon whlch a number of questlons were ‘based.

One student (durlng the lesson) questloned the number of glrls

3

"and boys in the plcture, a necessary prerequ151te for solving

T

the problems correctly. Because‘the teacher revealed (in an

SRI) that s (he) had a susp1c1on that student T__ . might'be

1ntent10nally provoking a racially dlscrlmlnatory 1nc1dent by

'these 1nqu1r1es, s the) (the teacher) Fuickly glossed over this |

"factor perhaps at the expense of a certain amount of student

> .

confusron.
=
»y' . oo : .
Lt ‘ Two questlons were related to pupll 1n1t1ated
o e
*vquestlons. The questlon asked by student A i _, was poorly

-‘stated and more or less 1gnored by both student BB- 2 1 and BB—

2 2€%hlle “the questlon asked by student T .' was succ1nct

and well artlculated. Both students revealed that they had

¢

o -

t397§
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héard the question and had both monitored the teacher's ex-

planation of it.

v

Unfortunately, teacher-pupll dlalogue follow1ng a

- .

. pupil 1n1t1ated guestion is often poorly monltored, if moni-
tored at all, by peers. Factors revealed in the study which

'contrlbuted to thlS phenomenon included the following;

j

(a) Poorly stated gquestions.
(b) ,Inaudibility;of pupil questions by peers;
(c) Peer inability to understand the Questionsa:_

‘gﬁﬂ Teacher reactlons to pupll 1n1t1ated questlons

) L

whlch subtly de—empha51ze their relevance ‘or contrl-

~

- bution to the. lesson presentatlon._ For example

failure\to prov1de cognltlve llnkages to the con-

cepts’ belng taught. = |

- hurrled treatment of pupll questlons. 

'--reluctance\to focus class attentlon on the pupll

westion. S

ectation that the guestion and answer

N

‘would ﬁe-be ond the'comprehension of most students -

in the clas;.
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Sstudents CC-2-2, CC-2-3 and CC-2-4

A\

Question 1: ‘What do you.think the teacher wasftrying to dog
cC-2-2: (No answer) |

CC—2—3: S(He),wanted'us .o to tell why s (he) doesn t
' do it (that'is, ‘teach this method flrst)

N !
CcC-2-4: Trylng to' glve us sort of clues to try and think.
QuestionMZ: What were you thinking when the teacher asked that
: : ! questlon of all the boys°

.CC-2-2: I was - thlnklng of the answer.

CcCc-2-3: Well, I Wgs thinking, oh, oh, I wonder what it
is and..thén when everybody started saying the
first little word, I said, "Oh yeah" So I said
it with them. .

_ » / )

CC-2-4: ' I was thlnklng about the answer.

Question 3: Why do you think the teacher asks the boys to
: T answer sometimes and other times the girls to
answer?

cc-2-2: ,Because s (he) couldn t decide who to plck S0
' fthat S, sometlmes why s (he) does it. -

CC-2-3: Well. I guess s (he) wants everyone to have a

' : turn. Like s(he) wants to hear if the girls
L sby it faster or louder or like’ that and 1f

' the. boys say it slower or .

CC-2-4: Well s(he wants, I think, to see who is smarter
' and who- can answer the question.

N -

Question 4: What was the teacher dorng there?

' ¢ci2-2: Well, show1ng us the old way T that s sort of
‘ " to help us out.

- - cc-2-3: S(He) was dolng the old. method.

o ™
I: Did yourrealize that at the time?

S: Well, at the starting, If({gought s (he; w~as going
v to do the new method over again but s (he) :

v G = e e

v,

P T
MLy e e e
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- didn't for some reason. And I thought,
"What kind of method is that?" And then:
I lookeéd it over .carefully and I said, "Oh,
- that's the old method.". S

CC-2-4: Like s(he) wanted us to answer the guestlons.
' Like we had to sort of’ tell him (her) what to do.

i What method was s (he) u51ng there?
S: I think»s(he) wasfusing‘the new one. “ -
NJI: The new'one? .Lets go back and look.

'S: The old one..

Dld you realize'that at the time’
S Yeah ‘but I dldn t reallze 1t ]ust now

Question 5: \Why do you suppose the teacher went through the
' old method°
CcC-2-3: I think s(he) was trying to show us that it's
o different ffom the new method :

.

CC-2-4: So we could sort of compare the two. \;:
Question 6: What were you thinking then?
- , B | . s T

CC-2-2: " That D__ 's answer was right.

S CC-2-3: I was thlnklng that it wouldn't be there
(CC-2-2"s answer).... I voted for the one that Y
D. sald. )

CC-2-4: I was thinking that D - vwas’right because all
. the’ answers were there for youy| to add up. :

"~ Question 7: ‘Why do you thlnk the teacher ge: s students to
- vote on thlngs like that? : 1

'CC¥2—2; .Well 'cause lf someone s wrong then s(he) says,
"No" and it' s ea51er to vote.. . ;

CC-2-3: Well, I don t really know.

CC-2-4: 'Cause s(he) wants to see if we are good at _
.predlctlng rlght answers. .- - e

e

o ’ . /
Question 8: Why do you suppose the teacher gets students to
: - " make up questlons?,




- CC-2- 2.

cc-2-3:

Wefllfbecause it sort of helps us out°

“ S0 we can try them out to see if they'll work
And if they work s(he)'ll (the teacher) get

'»around to u51ng it some other time. ' -

CcC- 2 4: Maybe s(he) Just, ah, wants to see what dlfferent

Question 9:
.CC—2—2:

- CC-2-~3:
-

cc-2-2:

'CC-2f3{

. cc-2-4:

] . CC-2-4:

Question’loi,

' kinds of questions we can come up with.
What_were you thinkingvthere? -

- S(He) (a peer) made- a mistake

Well s(he) (a peer) sald the wrong number and
well, 1t was ‘a way off.

)

I was laughlng to myself because that was a ba51c

- fact and s(he) (a peer) got it wrong.~

,What was the teacher d01ng there’ .
S(He) was checklng, I -think.
Like s(he) was checklng it and s (he) flnlshed

that first part but s (he) .had to add another
one and ....I don't think s(he) (the teacher)

" forgot. I think s(he) just did that 'cause

s (he) wanted us to say. why s(he) had another“}

~@ left.

”lee s(he) wanted to see 1f we were watchhng so

s(he) did the wrong answer and s (hek wanted us

., to catch him (her) ..;.‘s(he) forcot to add the

Question 11l:

-y

CcC-2-2:

BE-EE

CcC-2-2:

rema;nder, I think. ]
\ ‘ |

Why/do you suppose the teacher asked the students
»for thelr 1deas about the remaunder'> o

~

Well, cause there s lots of answers.
:Was there a rlght answer°

Well probably a t1p would probably be the rlght
answer. ,

N

Avab_you think people tip‘at the coliseum?

Weli, I don't thlnk so but maybe.

I don t really know.

>

| e G




S
. J . I.‘ : \ : .
I: Was there a right answer? -

- S: Oh yeah. -It.was,’someone must Have left a tip.
That's what teacher said. T .

 CC-2-4: "Cause maybe s (he) (the teaéher) didﬁ'tfeven know.
I: Was there a‘rightganSher2

S: No, because it'sg just‘a'made‘up question. No
“one knows. o - :

Q.Question 12: Why‘didfthe'teachét chanQé that quesﬁion?
~ (From ‘how many 6's in 7000 to how many 6'sl

in’700) N » ,'

CC-2-2:  "Cause she) hasn't taught us that yet.

[..f_CC-2—3:vVThat'was tdo_high of a}number for,us and S(hé)
K ' ~didn't teach us it yet. - So we gouldn't do it. -

CC-2-4: Iididnit‘uﬁdersténd,_ I was .thinking why we .
-~ . couldn't do that because we have done how
v many 6's or 8's.in 8000 and s (he) didn't
, - mind. So I don't}kndw._ T o
‘*Question 13: 'Why,do yoﬁ think the teaéher gave}thé-étudents

a choice of method to use in their problems?
. CC-2-2: "cCduse some of us didn't want. to do the‘néw:Way.

CC-2-3:  wWell, s(he): wants us to try both of them at least
B ~ once because s (he) wants us to get a-hang of it
because sometimes we might have to use the new
~ method. S o ' ! o
' CC-2-4: Because if it was too mucH trouble for them, s (he)
' -dign't want them to get their brain alil legg%d :

s up.o
-
Comparison and Discussion T ) o R o

Question 1: Student CC-2—4'S response was the mos t percéptive;"
Question 2: BotﬁZéirls'were thinkingfbf'the aKéwer.althdugh'

dnly the boyswwere.asked td'respohd: Student =

Y

LS




Juestion 3:

Question_4:

Question_S:

Question 6:

~ : ﬁ
&
Question 7:

‘Question 8:

Question 9:

= A4

_cCc-2-3 was lewer than mAhy of the other>boys'
(glrls) in gettlng the answer. |
Student CC-2- 3 s response was the most perceptlve.
All three students in recognlzlng the old method

were aware of the shift 1n content focus.

Both 'student CC 2-2 and CC- 2—4 gave valld responses.

All three students agreed Wlth the correct response

although three dlfferent suggestlons for the pOSL-f

‘t;on of the quotlent had been offered by the stu—

dents.

Student CC-2-4's response was the.most perceptlve.
Whlle the three responses. to the 1nterv1ewer ‘
questlon dlffered student CC ~2- 4 s response was
the most preceptlve, Student CC 2 2 phrased his
(hér) response as a questlon. HlS (her) response
to thlS questlon and.to others 1nd1ca »d that this
student had perhaps seldom speculated on teacher'u
lntent relatlve to, lnstructlonal .moves.

X

All three students were monitorlng the 1esson in-

’

jteraction and werelaWai;,of the lncorrect answer

Y
. '3%1

glven bx a peer.

L b

-

Question lO All three students were aware of the lesson focus

1but only CC72 3 and CC—‘ -4 revealed that they
thought the}teachef 1ntentlonally neglected to

add the.;emglnder (conflrmed later by the teacher)

.

+
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Question 11: Onlyistﬁdent éC{2—4 denied the ppésibility‘of
| ‘a single ;drreét answéf to the'lessdn.quéstion
while}the‘bther two (CC—é-Bgin particular) were
- guided by'their impression of what they perceived
‘the teacher to deem an app;opﬁiate answer.
"Questioh-l2: 'Studen£S CC-2-2 and CC-2—3.did*not‘qﬁestion the-
'; ; . teacher's remark while CC—2-4 was.pdzéléd by
it since s(he)_felt capable of solving the
' probles. 7 .
Question 13 While'ail thfee_responées were'different they_‘
n | were Valid;interpretations of the teacher's iﬁf‘v
tént," | | | |
‘ TheAlA,quéstions‘asked.éénterednon the following
facefé:. o | | | | -
(a) ‘Pﬁpil interpretatioﬁ_of instructional moves.

(8) Questions 1, 3, 5, 7,-8, lla, 12, 13. |

(b) Ability to monitor thg'mathématical cdhtent
vfdcgs of a lesson pre$entation. (2)Questions -
"4 to 10. | . SR o~

(c) General mathemagenic-behavior. (4) Questions
L : .
2, 6, 9, 1lb.

: R . , IR
Their responsés differed in 8714 questions and were

the-same/gr‘gimélarrin 6/14. Their interpretations,of_%hétruc-

‘tional movesr.diffefédbin 6 out of 8 questions. All three were

Lo



.aware of the lesson content focus at the two lesson p01nts
checked; They exhlblted the sane ;athemagenlc behavxor in-
three out of four questlons. In 51x.1nstances, studen{’CC—
2-4 exhlblted greater depth of 1n51ght relatlve to elther com—'
prehenslon of lesson conts?t or to 1nterpretat10n of teacher

intent than elther of the other two studentsL .The teacher's

intents as revealed in an SRI were as follows: o

Question 1: To prOVide 'ad&anceloréanizers!,and'to elicit’
.speculatlon.‘ |
’Question 3:1 To maxlmlze pupil part1c1patlon in the lesson.b'
-Question}S:}lTo provide a vlsual comparlson of the two dlffer—
| ent methods of dlv:Lsn.on.t -
'Questlon“7: To foster total pup11 partrclpatlon and to monl—

3

_tor student comprehen51on. .

Question 8: To 1ncrease pupll understandlng of the math

~aconcept by prov1d1ng pupll practlce in. formulat—
jlng these concepts*W1th1n dlfferent problem con—'
texts.

hQuestion lla: . Totencourage divergent'thinklng., - ‘=$

'Questlonle:E. @hls was dlfflcult to ascertaln.v It may'have

| | been an error on the teacher s part or.an attempt

to llmlt the. quotlent to .2 or- 3 dlglts )

!

, Question;lB:’_ The teacher did not expect masterf’wf the new'

concept (in a 51ngle lesson) by all students’

?

-and to foster thelr success with the problems,

~
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allowed them'to use the old method if they

préferred.

. student DD-2-1 -and Stﬁdent DD-2+2

N

Question: \Did you hear R "%s answer to tnat question?v
DD—Z_»]_: ,NO' " |
DD-2-2: No.

Question: Whaﬁ‘is.the teacﬁer’doing there?

DD-2—l: Oh, S(heg wanted someone to‘do it and I guess
. :s(he) didn't want‘s¢meonevto do it on - their
paper so s (he) called him (her) up to the front.

pD-2-2: Well,s(he) was asking somebody if they could
o writé down how they did it in their scri“blers.
Question 3: - why do you think the teacher asks students to -
' - come. to the front and do the problem on the
o overhead? E o a R
- pD-2-1: Maybe s (he) .thought you couldn't explain‘it.
Lo Maybe s (he) thought that you'd get a better
idea of 'it. If you're talking_about'it, it's
. easier to do it on the chalk board -than. it is-
to say something. :

- pp-2-2: I don't know.

Quéstibn 4: (A student had just worked a problem on the over=
R head. The teacher asked him (her) to explain
how s (he) (the student) obtained the answer-and
then the teacher completed the-notationland put

the answer in.lowest terms. :

pD-2-1: The teacher asked J_ now s (he) did it that
SR -way an I-sort of had the same question in my
‘mind. But-I was thinking -~ 1like s(he) (the
student) did it .a shorter way than me .... in-
stead of listing a whole punch of equivalent -
. fgactions's(he) just - Yisted two equivalent . frac=

o



DD-2-2:
Question 5:

-

DD-2-1:

DD-2-2:

i

Question 6:

e

jQuestich 8:

DD-2-1:

DD-2-2:
Question 7:

DD—Z-l:

DD—2—2:

- S:

CC—2—1:‘

)
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tions and did the rest‘in his (her) head.

The teacher was Just flnlshlng gt off and
putting it into lowest terms.

What did you think about’ H 's method of
~doing that problem° - ‘

It probably wasn't as good .... I think elther
‘s (he) did it a really short way or a really
long way. I can't remember. But I think s (he)
should have ‘done it ‘the way we were taught to
do it.

Well, I couldn t really understand it ... I
wrote down all the multlples. Neither J
nor H did that.

What were you thinking then°<

I was wonderlng why s(he) had it at 20 cenay
it could be at 10.... I knew it would be
right ‘cause I remembered from him (her) (the
teacher) explalnlng that before.

I was wondering why s (he) used the 20th' S -
cause I didn't" qulte understand 1t

Why do you thlnk the teacher ohose a common
denomlnator of 14509

"To show Yyou can use any of them almost
But it's better to get lower ones, like
the lowest common multlple -

I can Q remember.c

It was the same questlon S : dld 1t w1th
20th's,.D did it with 10th's and then the
‘teacher chose to- do it with a common denominator
of 1450. Why do you thlnk s'(he) "did that'>

;Well 1t s a blgger number i so-;t can be ‘the
same.’ : . : '

What was the teacher d01ng there°

S(He) was rounding off 29 to the nearest ,
multlple of 10.... it" s easier but sometlmes
1naccurate.

L.
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DD-2-~2:

‘Question 9:

. DD-2-1:

DD-2-2:

408

Well 29 is. quxte hard to divide so you.round
1t off to 30 'cause it would make it easier.

What was the teacher trylng to do when s (he)

asked for someone in B  's row to answer the
guestion? - : o . : :
Like I guess s(he) found everyone in B |- 's

row sort of lazy and asleep. And I think s (he)
wanted to get everybody awake agaln. '

»Well some of. the people ‘in our row weren't pay-
1ng attentlon ---s0 to make them pay attentlon.

QueStion 1:

~Question 2:

Comparison and Discussion

_Neither student-heard R  's answer. Nor

s
were they aware .of’ the two errors made on the

overhead. 'In llstlng the multlples of 1/2 whlch
:the teacher wrote on the overhead, R b'_had:

‘omitted one (2/4) and given an 1ncorrect one

(8/10) While a number of students.interjected

-at thlS poxnt, only the m1531ng multlple was add-
ed; the 1ncorrect one remalned on the overhead

Both students were’ monltorlng the lesson presenta-’

tlon at thls p01nt.- When the teacher asked some- -

'cone to come to the’ overhead to do the questlon,

student DD-2-2 revealed that s(he)rdld not.llke

“doing things in front of the class" and therefore

did not raise his (her) hand, On the other hand,

student DD-2 -1 ralsed hls (her) hand, let'it rest

on his_(her)_head and although s (he) thought that



Question 3:

Question 4:

Question 5:

. S (He) disclosed'tha

409

the teacher looked at him,(her); felt that s(he)
hould havedkept'his'(her) hand up. Student DD-

2- l did have an opportunlty later to do a ques-—

.tlon on the overhead and revealed a number of

concerns prior to and gu

'ng hlsa(her)vperformance.

(he) first looked for the

: answer in the text, was undec1ded whether or
| not to- take his (her) book up-w1th hlm (her),

_whether or not to wrlte down all the multlples,

whether s(he) would be embarrassed or not, found

'one answer and dld the other 1n his (her) ‘head,

2

as. s(he) was. walklng up, and whether the other

students would be able to read hls (her) work on

'the overhead T ':7- S

Student’ DD-2 -1 gave a valld 1nterpretatlon but o

‘ student DD- 2 -2 had no ldea Generally student

DD 2 2 exhlblted a lack of 1nterest in 1nterpret—
\
1ng the teacher S 1nstructlonal moves. '

§
Both students were monltorlng the lesson but

student DD- 2 1 focused on. the student s method

and DD-2-2 on the .teacher's ‘additions to the

solutlon

Both students noted the dlfference between H L 's

' method andAthelr own. . Student DD-2 2 dldn t under—'

':stand H s method while .DD- 2 1 v01ced the

opinion that H should have done it the way

A



Question 6:

Question 7:

‘Question 8:

Question 9:

Eoth'

just use a smaller common denomlnator.)

taught to do . it. . RS
9

Both stude S, wondered why a peer had chosen

" the common denomlnator. 1Student DD—.

2-1 knew the answer would be right whiLé%5D¥2—2

didnft understand it. In cons1&er1ng the. use

of 20th's or lOth's student DD-2-1 was 1nterest-
ed in comparing the amount of work requlred.tO'
vsolve'the question using'different‘denominators

and drew several conclusions. On the other hand

“student DD~ 2 2 dlsclosed that s(he) also had

used 20th s'and‘stated that s(he) Jjust multl—'

plles the bottom numbers together to get a

'-common denomlnator and s0 wouldn' t use lOth S. -

R

Yet s (he) was rather vague about whether s(he)

always used thlS method

Both students grasped the 51gn1f1cance of the

teacher move, however, only DD-2- l mentloned

uSLng-the,LCM whrle DD-2—2‘stated that s(he) d
Both students recognlzed the teacher's purpose
in1using 30 instead”of 29_as_a divisor for estF

imating the quotient.

on the part\of the teachervto get the students

<{r

. Both studénts;interpreted'this move as an attempt

to pay attention as both were  aware of -the overt
i (

actions of several students in the row.//ét this

N




Ving whether the rest of his (her) answers would;

Of
sponses were

questlons ce

(a) General Mathemagenlc BehaVLOr (5) Questlons l, 2,'

4’.

(b)  Ind
N

(c) Ab

It was d1ff1
dents as the
students lnt
many factors

lle studen

‘1tored th

p01nt stude%t DD-2- -1 surmised that‘thg tea-
/‘

cher would then contlnue to ask questlons by

~'rows (whlch s(he) dldn't.do) and DD-2-2 who :

had ]ust glven an lncorrect answer was wonder-

be correct COnsequently_hls (her) attention
.. N ! . . ‘, . ) ‘
was divided.

¥

the 9 questlons asked, 51x of the student re-

the same. or sxmllar and three dlfferent. These

O
ntered on the followmng facets

’

o

5, 6. .
terpretations of instructional moves. (3) Q?estions
7, 9. ‘
ility,to»identiék_lesson focus. (1) Question 8.

cult to compare the’ responses of‘these“two stu-
ir recall was not as’ exten51ve as. Wlth previous
erv1ewed Student DD—2 l was dlstracted by

and monltored the camera throughout thé lesson
t DD- 2 2 worked problems at his (her) desk and

e lesson presentatlon 1nterm1ttently.

e ettt st

-
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" CENTRE FOR RESEARCH IN TEACHING

PACULTY OF EDUCATION
OFFICE OF THE DEAN EDMONTON. CANADA

Te® 2GS

Yo The Parent: . . . P R : S
As part of a research study being conducted by The Centre for Research in
Teaching at The University of Alberta, we would like to interview your
daughter (son) at the conclusion of a videotaped lessonm at her (his)
school. The student will be asked, while viewing the videotape, to
recall her (his) thoughts, feelings and impressions at specific points

in the lesson. -All tapes and transcripts are confidential.

1f. this meeﬁs with your approval, would you pleasebsign below and have
this fo:m,tetu;ned to the teacher as soon as possible.

'Youti.aincerely. "., - .
A. MacKay, Ph.D. ' '

Director, Centre for
Research in Teaching

AMack /1b
" (Note: . The ﬁrojgzt'in question has been approved by the principal of the
- school.) B ‘
, Signature S L S RE TR YT LI f\\\‘

\ -

THE UNIVERSITY OF ALBERTA

«1\8
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- TEACHING STYLE

Teacher A

I hate to do half a page and-leave it. : 'n> S

I prefer that ;_;__pasks“gg forvhelp. | |

f don;t expect'pupils towleafn‘math and eatwsnacks;
'E“shou}dﬁﬁt-be annpfed when_studentshare relUctant to 's't\;c;)p.'r
'workinglonfworksheets that-they.enjoy doing.

We always date ourjwork}' : h

"I'usemthe“dates‘to keep;trackfofLWhich pupils have missed cer-
tain sections of the‘worktd S § h o " '}l ; -
Normally I. start w1th grade five and go down the rows’ for turns

'1n gettlng the snacks

Teacher B L ‘ - . , g ’ .
I encourage students to use one method of the three shown be-

.cause it's eas1est and fastest

7_ It s p01ntless to walt for a student to answer if s(he) doesn't

'understand the concept
. When I sit down at my desk I get a rlng of students around -my

desk if they haven t understood the concept taught.

Teacher“é .
I talk too much-during'instruction.

T llke to do adult thlngs w1th the students. ' ‘: SN

B

I prefer to be forthrlght about thezr relations with others.
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I like klds to get thlngs rlght rather than wrong.v:

I use my - student assxgnments in de01d1ng who to re—teach.
I often make dellberate errors that students tend to make._
| When I don't want students té help each other I tell them.
I often get students to make up example problems.

I 1n515t on certaln procedures that I prefer the students to usei
I uSe oral jroup responses a lot in my lessons.'

I'm rather tough in marklng.

We work on a llttle rule that you “can 't mlnus more thaﬁ you

s;start with. '

)

wIause this'rule to prevent student errors in suhtraCtion,
I keep worklng on common student errors all year long.
I like klds to be successful

I don't like to 1ntroduce too many thlngs at once.

+
.,‘,

gulﬁg'capable of maklng multlpllcatlon errors unlntentlon-
oy 4

.

Teacher D‘ L S

I generally don' t ask a Chlld a questlon lf I know s(he) doesn t

know the;answer or»has»a poor self—conceptf

. I!m'the type of pers. who doesn‘t mind repetitive'sorts'of'
.Usuaily I eXpect more than one oretwO'volunteers'to_answer.

questlons. ‘-J'
The nprmal procedure 1s to check thelr assxgnment flrst, pre-»

-sent the lesson and then let the students do practlce problems.h



- It's a question I always ask.

' Teacher A

- The part of school that some ‘kids. hate is when they build up

B -Te) many little thlngs.

and it's more obvious when they don't know it. . . .

, Puplls thlnk math s hard because they re told 1t is by other ‘ ;.1» 3_&5

- of things,théi pqpilelhave trouble with in math. L :

U.
' s

IMPLICIT THEORIES = - \/\ P
, B ' _ ' - {

Concrete examples help puplls learn the concept.
I | . . 3
You can malntaln motlvatlon by capltallzlng on pupil lnterest : '

in speclflc areas.

Teacher neglect :0f pupil de51res causes frustratlon

.ant1c1patlon and enthu51asm only to be let down aLl the time.
An intelligent person uaes-the~eas;er‘way tO'solveva problem.
Simplified format improves mental computation.

~Pupils have different cognitive styles.

Math. is an abstract subject ‘and puplls dan get fouled up in

0

AL noA R £ et

Math is a. subject pupllS worry dbout more becaﬁse it's tricky
- *

'L ot

puplls ‘and parents. , S
If you tell them often enough that math 1s easy ‘they' 11 get

bralnwashed or get rld of g : of the»negatlve thinking.
‘ : ¢ o
I don't think math's‘har" ut that's because I've dever had

'

L

any trouble'withoit; . |

After & couple of years of teaching you catch on to the type

:gg;x



::i///Somethlng teachers don't thlnk about is whether they ask

for answers too soon. They don' t give students enough time’

~ -,
—"\-\

.to think aboot the answer.

A

- Before any hollday pupils are pretty restless. . : o :
Pupils can trick teachers about thelr understandlng of a

concept. They do it for various reasons: They want to be left

| 4

\'alone, they're bored with it, they' re belng ‘challenged tqo~much
. S

or they're embarrassed. o e /{/‘

-

It's better to broaden pupil knowledge of concepts than to
cover Ré:t;of the next Year's.curriculum.

Many puplls are mentally lazy.““~—’”
.ﬁ;:;\ . ] .
\ ){
‘%»Telev1S1on v1ew1ng adversely affects thlnklng power.
»; S
Puplls don t thlnk as . well as they used to.
/

_ Puplls don t know how to eHEErtaln themselves 1nternally.

‘Above average‘students can be‘tralned toabe 1ndependent‘thinkers
and wotkers. | | |
PupllS are slow on Mondays.

A 1ot of kids feel that math is dlfflcult

| pupil difficulty in math is often unrelated to how bright

they are. N

Incorrect'natking Of questions canhconfuse:studentsﬂ‘4@§f

e T o : . , L

Teacher B . . .

.Examples that students understand rather than ef%borate ter—' A

mlnology should be used to teach concepts ‘ ' ., - : _.kf'i

N

Fifty per_cent of learning is paylng attentlon 1n class.

P




oy

PR SR

Sbhdents reallze that you make’mistakes'andutheyimake'mistakes;

~You get a sense of awareness ‘after awhile if you'know the

puplls, which'ones you don't pushvtooufar‘and ‘which ones you

do. It é all part of teachlng.

o r

N
Students need to learn to take notes 1n class.

Math competency is a reflectlon oﬂ the way students think and

of thelr language comprehen51on. f ,///\_$\

Some students are afraid to ask—questlons in class.

, Some students try to make’ themselv\\\TQPk funny in class.

»I.believe that'theifractlon 1/2 is referred to more than any

other fraction.’

fA 51mp1e fractlon is somethlng that they'can understand.

Because math works w1th numbers 1t s sort of straight forward

o~

andwthe klds enjoy that.

>

Math you can do more off the board than anything else.

A Puplls have a tendency to- get embarrassed if they show thelr

ignorance. . ;,ﬁf 3?

Peer lnf}uence starts at the grade Six level

~/

?uplls are Stlll confused about the change to the metrlc system.
Pupils in grade sax re51st the metric system becausekthey were
taught the Brrtzsh system flrst. ‘ |

.Pupils. should be 1nformed about currlculum changes;,-

Some puprzs try to get attentlon through futlle arguments;‘
Some puplls are ea511y embarrassed._»

It s alrlght to persevere lf you thlnk the pupll w1ll eventually

,qet the answer.
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: A

RO
el

. ‘ .' . \-'7,;
The problem of teaching is to more or.less know when to

ask another pupil for‘the answer. o T

ThlS knowledge (above) comes Wlth experlence.
If you pressure puplls to answer they become afraid to answer

and thlS 1nh1b1ts dlSCUSSlQHS.

L ‘T

Belng free to answer or make a comment is part of learnlng L

and understandlng.

Puplls don t have to take notes to learn the concept belng

¢

taughtf S ' ROE

Teacher c

Chlldren like to guess.
Organlzatlon of boardwork is lmportant

D1v151on with two dlglt lelSOIS 1s hard to teach.

If there are too many little processes, puplls forget the
whole process. | |

1f pupils constrnct their-ewn problems they'understand the
concept far better‘than‘l can teach‘it? » | i\,
Money:problems are easier for kids.to_understand than other
klndsf | . | | |

If the kldS teach one another my ]ob is ea51er.

1f kids are actlvely 1nvolved they malntaln lnterest in the
'lesson. | '

If the flrst answer to a questlon is wrong, it affects pupils'

attltudes toward math.»

Pupils tend to learn what they hear first.

[ UV I

*
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| |
Wrong answers first make your‘téaching harder.
Teachers sﬁOuldn't start talking unti%.all the pﬁpils are
ready fo listen. | o
Listening is one of ﬁhe~hardeSt'skill§ to teach.
, Teachérs talk too much in class. 3 : ~

Going through‘the cdmpieteiproéess in division serves two
purposes: It elimiﬂates errors withuzeros and it fosters
accurate estimation.-

éhecking seétwork in ﬁrogress and. individual assignments re-

veals those students who must be re-taught the concept;

9

Pupil abilityito re-state a problem is important in problem

I don't believe in ability grouping in math since it cuts

\

Lihstructibn’time,
If you‘maké math understandable and fun, the smarter students
don't suffer. | | |
A teacher can'outSEep'the bright students,'
The partial quotient method ‘of division encourages inaccurate
estimates.,v |

‘The number of éélcﬁlations in the partial quotiepﬁ method =
increases-the probability of et;or; |

" Getting sfudent?to-think of different Qays;to solve a problem
develops their fﬁnctional intelligence.

Students taught a vargety of methbds‘of solution will use a
vériety of methods fg}solving broblems_in other aréaé: 5'

I don't believe in teaching the'partial_quotient‘method as

*

»
+
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'the pr%mary method for division.

'.Klds don't always know what the ‘problem is.

Identlfylng a problem lnvolves a higher step in thlnklng
It s 1mportant for the kids to understand the relationship
of money . |

It s 1mportant that kids understand mathematlcal termlnology
;If you slow down too much, they lose track of the whole process.
Kinds tend to make the same kinds of errors all through
felementary school. ‘ . . :, s f <

““Kids love to worklon"the board.

Kids like variety and so do:i.

The hardest'basic facts ‘to learn are addition and subtrac-

tion facts. | | |

Teachers tend to glve.more prompts than they need to.

. The mostokmportant part: of math . is teachlng strategles forv
prbblem seﬁv1ng

~Children need opportunltles to dev1se dlfferent methods of
solutlon |

Students often ant1c1pate what I'm g01ng to ask and‘respond

' to that rather than’ to the questlon asked. |

Chlldren need opportunlties to try\new thlngs

hIt E 1mportant that chlldren\not be afrald to try new things.
Kids’ commonly make errors when subtractlng from zero.
.Kids.would rather solve.problems Wthh they construct.'

Klds ‘have trouble w1th zero 1n lelSlon.

“ Puplls should benglven practlce in re-statlng the problem

°



%

‘o

‘in their own words.‘ ' ,“' X o ' L
SRR : :
Listening skllls need to be taught to. some pupllS.‘
It's important to develop puplls functronal 1nte111gence. : ;
. . \ | , -\:: | o ';’ o | x
Teacher D
Long lesson presentatlons require‘interest breaks.
When a Chlld is having trouble in math s(he) needs or wants
attention to the problem 1mmed1ately

Some students chronlcally give answers in low voices whlle

other need to be toned down.

\>~J

Many students are always 1ook1ng for shorter,yeasier ways to
do math. . - o e S .
it's'ﬁsually-brighter students who ask for a shorter way to -
do math. | . | | | '

The perpetual problem of a math teacher is to bring students
to some degree of understandlng about the process 1nvolved
hbefore us1ng a- short cut.

The algorlthm for finding common multiples is neceSsary'for

, student understandlng : . o : . '"f(”

\

Addltlon and subtractlon of fractions w1th llke denominators e

to those with unlike denomlnators is an 1mportant ;{anSLtlon,
point. | |

You'léarn‘from experienceznot-tovignore ithhen.something is )
not worklng properly | e

Students think that if they've‘missed work it's not necessary .

tQ'follow_the,checklng, o o , {-
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d %

Format is not as 1mportant to bright students.
It's necessary and 1mportant ‘for teachers to empha51ze process

gunderstandlng.

P

Even though we stress that fractlons ‘are equlvalent, Chlld-
ren Stlll don t belleve that they ‘are ?qual and.,qulvalent.

There 1s no way of solv1ng the problem. of volce modulation in
]

pupll verbal responses. o N

Bulldlng sets of equlvalent fractions is a necessary step in .

. ~N
de*ermlnlng the LCM. - .

~
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CASE STUDY OF LESSON C=

This lesson o:)ﬂhe partiall quotient méthod of div-

isidntgonéisted of an i troduction, an_illustration on the

blackboard, several pupll proffered exam les whlch were olved'

)

'1nd1v1dually by the puplls, ‘corrections of these proklems
‘on the board, and a‘lesson closure. The introduction included

.l.’ the 'general topic of the lesson (a new method of

)
division) . S : . )
- - ® | T
+2. an advance oYganizer (a . question tc be answered at

.

"the end of the lesson presehtation, and

3. speculation about process.

DUrihg‘the_introductioh,‘student initiated“ques—.

ticns wene:answered,‘guideliﬁee were outlined for future pupil
use of thé new method, and a teacher expectatiohlfor pupil
R 1 DR | R .
~success with. the new method was expressed. :

¢~
P
v

The teache® chosen exaﬁpie which had no remainder.
-wagdpreéehted numerioaily and within a’Situationa; cohtext.
Students were esked to verbalize the numerical quantities in-
the problem and to re-state the questlon‘ln terms of context

The numerlcal problem was wrlttep on the board and- students.
\

were flrst asked to estljete the quotlent.

R

The same problem was‘solved‘using the new method and"

e T S N



r
then by using the, 0ld method with which the pupils were al—
ready familiar., Each step in the algorlthm was prov1ded by

pupll responses to teacher questlons. During thlS lllus ra-
.
tlon, ‘questions were addressed to 1nd1v1dual puplls, the glrls,

the boys and to the whole class._ The pace of the lesson was
brisk for convergent questlons but" was decreased forudiver—
gent questions. Puplls were asked to express thelr collec—
tive or individual agreement or dlsagreenent with correct ‘
‘and 1ncorrect peer responses to questlons. After a class de-

cision to sum the partial quotients, they were ask<¢ to spec—
o) .
ulate on the p051tlon of - the quotlent After.three'suggestions

\

were ellc1ted, they were asked to vote on the one they sur-
v ¢
mized would be ‘the conventlonal 9051tlon. The ratlonale for
i - A . : i Vg
‘this placement was then discussed.
. v .

Students‘were.then asked to.construct dlfferent
prohlems,.olace then in a s1tuatlonal context and then solve
them individually. The only control exerc1sed by the teacher
‘was that the divisor‘bera 51ngle dlglt anddihe quotlent con-
‘taln no more than three dlgltS. Although students'were glven

a ch01ce of method to use in solving the problems, they were

'encouraged and challenged to-use the new method or both

methods to prov1de a check for thelr answers. Thé teacher moni-

e}
T

tored the number of puplls who used the new method and‘dUring

the seatwork, checked each student s work‘to 1dent1fy those vho

‘ mlght need - 1nd1v1dual help or re- teachlng of the concept

v

- — .

Fre
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» '\ s C e :
While there were variations in the sequencing .of these moves,”

A cluster of instructional moves was repeatedzforl

[ ki

-each problem_wphach cluster corstituted a heuristic strategyu

i . i .
: S, . L : . ' :
which elicited pupil information processing at varying levels.

they invariably ended with a divergent question.
. | ) 3

|
A pervasive objective throughout the lesson was

a teacher intent to elicit maximal mathematical informatior
. _ . , -~

sprocessing by all the pupils and to guide their thought pro-

cesses. Pupils were expected‘to relate their‘computations

.

to reallstlc situations and to 1nterpret thelr solutlons in

terms of the problem context.

Con51stency 1n process whlch was llnked to pre-

v

v1ously taught lesson concepts was malntalned to aliow Sthd—

ents to foﬁﬁs5on those aspects of ‘the problem that were neW“

' and dlfferent to them. Es;rmatlon; speculatlon, and dlver—

)

in both lesson content and lesson organlzatlon. Introduotlon

gent thlnklng were requlred of the students 1nterm1ttently
»1» »

throughout the leSSon. Students were‘asked-to construct pro—

blems and wérhalﬂse both,the question_and the answer. These
verbalizations placed the numerical facets of thevproblem in

relevant contexts.

L
,/

Dlstractor control was exer01sed by the teacher

of the name of_the new methdﬁ waS'delayed dellberately until

_the‘pupils had had'archance'to assimilate the new algorithm.
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RelnfOrcement and consolldatlon of the new method were. pro-
A

v1ded through the correctlon on the board of several prob— "

lems after the students had solved them at ‘their desks.

The teacher dlSClCoed a dellberate use of these

1nstructlonal tactlcs to achleve spec1f1c lesson“objectlves. *

Several of these lncluded the follow1ng.-_\ L

To prov1de advance organlzers.- _

B

To elicit speculatlon.

" increase thelr estimation skillse.
o) makimize-pupil partiCipationxin the lesson..

Je“a visual comparison of -the two methods

of‘division. .

yTo monltor student comprehensxon.
: e'f:'?w:%' . ' ’
3§§& B lncrease pupil understandlng of the concepts.
e & _ . .
ot ’fTo encourage dlvergent thlnklng. : D
. B ..) 45) : T
5 To provmde pupil practlce 1n formulatlng conoepts w1th1n

hbh ¢ different problem contexts. Lo ' ' -

To’ develop thelr functlonal 1nte111gence.

o - .
¥ . ~
‘ . . < .

Several of the teacher 'S goal statements ‘that were

‘reported in the SR 1nterv19w were as follows-' _;;

1 wanted the kldS to feel secure after the lesson.

3

I was hoplng that eventually they would see that the under—

.
‘standlng 1s more 1mportant than the method used.'

I was hoplng that the kids woﬁld see that it Was per="

" . - -
oy . N
e
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/

‘ .
!

haps dlfflcult in terms of keeplng track of the zeros

o~

and that that partlcular method ‘was exactly the same as
,the one that we re using e;cept that the place value
wasn' t taken care of. 3 , u Lo

I didn't: want to glve them any clues -'I'wanted_them to A
flgure that out themselves. (I did that deliberately)

so the kldS would understand that thelr parents are:

'actually dolng 1t a pro?er way It S just a. dlfferent

way.
. & : o e ,

The teacher's lnstructional moves'were linked to
these objectives.and goals. This dellberate use of heurlstlc
‘moves constltuted a ba51s for establlshlng crlterla upon
Wthh to assess the 1mpact of 1nstructlon upon pupll 1nforma—
tlon proce551ng levels | It seemed that the teacher merely -

gulded the procedures whlle the puplls had to do all the

thlnklng A Yet, it represented a planned 1nstfhctlonal strat-

‘egy whlch pervaded the. lesson from beglnnlng to end It also

forced students to monltor 1ntermed1ary operatlons and place—
ments of numbers in case of lntentlonal teacher errors chosen'

‘on the ba51s of potentlally common pupll errors.'

]

The heurlstlc moves were ev1dent and frequent enough‘
to constltute heurlstlc stragegles. Four heurlstlc moves A

and seventeen heurlstlc moves B whlch occurred repeatedly

throughout the lesson were 1dent1f1ed.' A model for these

\
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strategies might take the follewing. form.

Introduction:

Presentation

of Lesson

Concept:

Pupil Seatwork

and Correction

.of Problem
- over distractors.

" nostic correction of pro--

blems.

Teacher In?ormation Pro-

cessing to provide for

N

Pupil Information Pro-

-

Motivation

" advance Organizers

New algorithm

"New format

Analogies and compari-
soms

"Problem context .

Sﬁpervision of seatwork, -
Identification of pupils
for ré-teachiné. Control

Diag-

'Monitoring of .

, pupil use.of new method. -

Closure:

Advance Organizer

question ~

‘~\’§/'.. »

' Encoding of

cessing required for
Speculation about pro-
cess. Speculation

about advance ofgenizer,
Decoding through recall
of basic facts, known
algorithm v

ncodlng of new processes
new format
new algorithm

|

rationale for format-’ .

Decoding‘of .

problem context

'new‘algorithm

ncodlng of

functional appllcatlon B
lnterpretatlon of re-

malnder
s

‘teacher motive and
method analogy

V%

pupil thought progé
. /

appropriately se uenced

tions.

o

\

\

A

\

The lesson. opgplng and closure e11c1ted dlvergent
sses while the Lesson body employed an

mix of convergent and dlvergent ques—
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