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Preface

" The following papers represent modest. attempts to bring clarity to a
'ﬁcmplex'ptablami The issua% disecussed in the following four papers concern
the val{ﬂ‘;"'aﬁé general*zabllity of classroom observation iﬁstfuments
These issues have been studied and are reported here in an attempt to better
define the l;mits to which classroom observation instruments catn be uséd in
researching relationships betwee{héeacth béhavigf‘and 5tqdeﬁt outcome. The
pfgmiée undgrgirding theseé investigations is that before consistent and
positive prnceésﬁpréduct relationships can be found, investigators must be
cognizant of the scg:cés of variance which affect the validity and general-
1sability of their. procens measures and which, in turn, affezt the credibllity

of their research findings.
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A«f:;l¢4—~- .- Convergent and Discriminant Validity of Five Classroom =~

Observation Systems: Testing the Model

Gary D. Bar’ih, David Halitz,
C. L. Kugle, & Maria Pascone

The University of Texas at Austin

Numerous iﬁsttuments have been develnﬁed to systematically observe classroom

behavigr. These instruments typically Qansist of a number of categories of teacher-

_ student behavior which an observer tallies or rates periodically as he watches clagss—

‘room interaction. For the greater part of a decade researchers have used'such

inSEruments ta investigate the relationship between teacher behavior and student

@mtzame but- this effort has yleldéd relatlvely few consistent flndlngs.l 2 While

many pc;sible reasons for the dirth of consistent Llndings can be advauzed two

"whigh must be ccnsidered are that the research model or theory impligit in process-

product iﬁvestigatians may be inadequate or too simplistic to uncover such

relatlonshlps and psychomety:g weaknesses within instruments used by the reseatherq

may obscure any underiying relati nshi.3 which do exisrt,
At present, there is mo a priori reason to suspéct one of these possibilities

over any other. However, as process-product studies themselves confirm (Brophy &

VEvertson, 1976;‘Goad & Grouws, 1975, McDonald et al., 1975; Stallings & Kaskowitz,

197&) there has been a conspicuous lack of validity studies of the research

,instruﬁenﬁs used, especially instruments to measure teacher behaviﬁr. Taking note

o of this Bariﬁh (1977) detailed several of the most sallent sources of invalidity

'afflictiﬁg observational measures of teacher behavior, but d;d not - pfﬂvide émpirical

:?fdata as to the actual affecc of these sources of invalidity on instfuments used

ffta measure teacher bahsv;af. The present study undertook to determine the exﬁent

-'t@“which‘nna of these sources of invalidity, the lack pf ganvergént and discriminant'

o valid{ty, was present in five classroom observation systems}.,The validitj model

' 'fep@t§ed by Campbell and Fiske (1959) was employed thisrmodel'IEQUifés that both

f“ﬁunvergent and discrimlnant validity be demcnstrated

ERIC
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by independent méasﬁfiﬂg methods that requires significant correlation between two
meéhads (bEAsystems) measgriﬁg the same trait. Discfiminsnt vglidiﬁy is a require-
~ment that "the correlation between different measures measuring the same trait
exceed (a) the correlations obtained between that trait and any other trait not
’éaving method in common and (b) the Qarrelaticﬁs between different traits which
-happen to employ the same method" (Borich & Malitz, 1975). By determining 7
iﬁiercattelatians_am@ng categories in a multitrait-multimethod matrix, omne. can
identify categories which pass specified tests of convergent and discriminant
validity. These pfééédufes were applied to the following data in order to
ascertain the external validity of five classracm observation systems. |
Methad
The data were obtained from videotapes of twelve in-service junior high
‘school | Laachers, each Leachlng the same content, a unit in soeial studies, on three
oc¢asian$ of approximately 50 minutes duration. Each of 36 videotapes was rated
by five pairs of coders, each pair trained in a different observational coding
system. For two of the five observational systems, coders were employed who had
Previocusly been trained by the authors of these systems, these being chévtwa most
' complex systéms. The remaining three pairs of coders were trained by the -
1nvestigatar5 from training materials supplied by system authors and from standard
pfatoc@ls from system manuals.

- The fivg,systems employed for this study were selected from Simon and Bgyét s

'g;rr@rs for Behaviprs (lE?D) The systems zere (1) the Observation Schedule and
;RécgtderSCAR 5, (Médlay & Mitzel, 1959), (2) Spaulding Teacher Activity Rating 5ﬂhedule. 
’STARS (Spaulding, 1967}, (3) Flanders System of Interaction Analysis, (Flanégrs,- |

,71971), (4) CERLI Verbal Behavior ClaSSLEicatiDn System, cve (Ccoperative Educarlaﬁal
[Raseargh Laboratory) (Note 1), and (5) The Classtonm Commun1ﬁatlnn Dbseruatianai Systam,

»iCQQ (Withail, Lewis & Newell, 1961). ThESEVSYStEmS were selected because of their
éGQilabillty to the educational.research community (and thérefare pfesumed use) and

7
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E

for the number of categories and associated operational definiziéns theyrhad in
common--the latter being a requirement for assessing convergent validity.

Upon completion of training, system coders, using their respective systems,
rated threae trial videotapes of the same general form and content as the experimental
tapes in order to obtain estimates éf interjudge reliability prior to the study.

While reliabilities varied due to system complexity, all were deemed acceptable

‘and are reported in Table 1 along with the median reliability for each pair of

coders over all 36 tapes.

Insert Table 1 about here

Descriptions of the behavior categories of the three systems were obtained
from the coding manuals, and categories were grouped across systems, if from the
category descriptions it appeared that they measured the same behavior. From
these comparisons, two categories were paired dcross the Flanders and CCO systems,
three categories were paired across the Flanders aud 05cAR systems, ﬁhfee categories
were»paigéd across the 5TARS and CVC syséems, four éétegétiés were ﬁaiféd acréss
the 0ScAR and CCO systems, two categories were paired across the STARS and DSEAR
éysﬁémsj and six categories were paired across the CVC and OScAR systems, for a

total of six two-system comparisons. In addition, there was one three-system

comparison, two categories were compaired across Flanders, C€CO. and OScAR. A

description of the behaviors comprising these comparisonis appears in

Appendix A.

In certain cases, a single variable from one system was paried with several

variables in another system. This procedure wasg most commonly employed when a

- subset of categories on one system was encompassed by a single general category on

: another and when members of the subset were coded independently of each other, i.e.,

were discreet behavioral categories. For example, in the Flanders vs. OScAR comparison, -

the total Flanders ffequénay in category 9, Student Iaikﬁlnigiatiﬂn was correlated

8
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with the sum of the OScAR frequencies in categories 10, Pupil Nonsubstantive
Utterance; 20, Pupil Question; 30, Pupil Statement; and 40, Pupil Response

Matches were not made, however, for which the meaning of a category on one system

would have to be split among different categories on the other system, i.e., a

- category could not be applicable to more than a single category or homogeneous

subset of categories on another system.

o

Once the categories.cto be investigated'had been identified, Pearson préducti

- moment correlations were computed. These correlations were used to construct seven

multittait?multimethad matrices. For each matrix, a heterotrait-heteromethod block
was formed with those values in which categories may or may not coincide but
systems differ. A heterotrait-heteromethod block is illustrated in Figuré 1.

Insert Figure 1 about here

For each matrix, a diagonal (called the validity diagonal) is formed through

the heterotrait-heteromethod block by the series of cells in which categories”

coincide but systems differ. Values in the validity diagonal which are éignificantly,'

different from zero are evidence for convergent validity. Discriminant validity

must be assessed in two steps. First, each validity value must be compared with

‘all values in its row and column in the heterotrait-heteromethod block to determine

whether the correlation between different methods of measuring the same category

exceeds correlations between that za&eg@ry and other categories not having method

in common. S,c@ndi the heterotrait-monomethod triangles are examined to determlne

u

£

thethef the cDrrelatiDn between dlffefent methods of measuring the same category

j

exﬂeeds correlations between that category and other categ rie which have method

in common. This step is completed by ‘comparing each category's validity diagonal

value with values in the heterotrait-monomethod tfiangles in which that category

is involved. This two- Step procedure was carried out for each val;dlty diagonal

.

value in-each of the seven matrices, and the results entered in Tables 2-8. In

“Figure 1, the validity diagonal for category "A" is_éignifigénz at thg_-OErleve]:

Q

EMC‘f g
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"A" presents good evidence for iiscriminant validity, since its validity diagonal

value exceeds all of the values specified in the two-step procedure outlined above.

Cat fy "B", on the other hand, indicates neither convergent nor discriminant
validityg
Results

Seven matrices resulted from the process of comparing categories and grﬂuﬁa of

categories across the flva systems. Six of these matrices compared categories

- 8cross two systems. The seventh matrix invalved three of the systems. No matching

tems. A

[

categories were found to exlét across any four or all five of the sy

. category or group of categories which was found to match across tWo or more systems

ill be referred to as a comparison category (CC). Twenty-three such CC's were
created and will be referred to by number (i.e., CCl through CCZB}.V Appendix A
~lists each of these 23 CC's and the constituent system categories which comprise
each)écg Of the s;k, twassystem matrices, five contained four or less CC's. The
ﬁultitraizimultimeihéd (HTMH) matrices for these five, tw ?system comparisons
are shown in Tables 2 through 6. The three-system matrix is presented in Table 7.
One two-system matrix contained six CC's and is sﬁawn in Table 8. Sinée this
matrix is sémawhat cumbersome to evaluate in its raw form, a summary table, Table 9.

.was constructed to aid in itz evaluation.

L]

able 2 shows the matrix resulting from the matching of two categories across
the Flanders and CCO systems. It -can be noted thét both CC1 éﬁd CC2 pass the
criterion for convergent validity since both CC's have significant validlty
>dlagaﬁal values. (.7699 and .6620 regpectively, r,OS = .,325, df = 35). Since both
CC's pass the test for convergent valldlty; they may be examined for diSEflmlﬁéﬂtr -
-valldlty. It w111 be recalled that determining discriminant validity is a two-

step process. The flfst step involves.comparisons of each'CC's valldlty diagonal

-value with the other values in its row and column in the hetetattaitahetégcmgchcd

block. . The second step requires comparison of the validity diagonal value for

o ‘10
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- each CC with values in the heterotrait-monomethod triangles. For both CCl and

CC2, the validity value exceeds the heterotrait-heteromethod values. Thus, both
CC's meet the first cirte:iﬁﬁ for discriminant validity, since in both cases the
correlation between different methods of measuring the same behavior exceads
Qarreiatiaﬁs between that category and other categories not having metho d inx
common. In addltlcn, Ehérvélldlty value exceeds the heterotrait-monomethod values.
In other words, the correlation between different methods of measuring the same
behavior exceeds correlations between that category and other categories having

method in common--the second step. In summary, CCl and CC2 pass all tests for

convergent and discriminant validity.

Insert Tables 2 & 3 about here

Table 3, contains the results of matching categories across the Flanders
and OScAR systems. Three CC's resulted from this comparison, CC3, CC4, and CC5.

Examination of the validity diagénal reveals evidence for convergent validity for

CC3 and CC4 since their values are slgnlflcant. CC5 has a nan51gn1flcant validity

'value, and thEtEfGrE need not be examined for dlszriminant validity. CC3 and CC4

Qo

RJ!:t;firi;ﬂi,_f;

pass both the first and second steps for discriminant validity, since their =~
validity diagonal values exceed all relevant values in both the heterotrait-
heteromethod block and in the heterotrait-monomethod triangles. Thus, CC3 and

CC4 pass all tests for convergent and discriminant validity. CC5 lacks evidence

-for convergent validity and therefore its discriminant validity need not be

‘examined.

Table 4 shows the three CC's (Cc6, €C7, and CC8B) resulting from comparison

of the CVC and STARS systems. None of these three CC's have significant validity

Insert Table 4 about here

diagonal values and therefore lack evidence of conﬁergéntrvalidity; Discriminant

11
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fﬁalidity'is also necessarily lacking and therefore need not be examined.

- Table S indicates that four CC's (CC15, CCl6, CCl7, and CCl9) resulted from

,camﬁar15§ﬁ of the CCO and OScAR systems.

Insert Takle 5 about here

'Examinazian of the validity diagonal values indicates
sigﬁificant values. However, both CCl5 and CC19 fail

‘ment of discriminant validity since both are exceeded

value of -EDSAi ‘While the validity values for these categories paés

test
 pass
show

validity.

Table 6 shows the results of the comparison of STARS with 0ScAR.

by exceeding all values in the heterotrait-monomethod triangle,

the first test for discriminant validity. Thus, while CCl15 and

that only CCl5 and CCl9 have

in th

m

the first step ﬁaSSESSE-
by the heterotrait-heteromethod
the second

they do not

CC19

evidence for convergent validity, they show mixed results for discriminant

Two CC's

(CC20 and CC21) resulted from this comparison and both pass all tests for conver-

gent and discriminant validity.

Insert Table 6 about here

When the Flanders, CCO, and DSEAR Systems were compared, two CC's

:;were found. The results of the comparison of CC22 and €C23 éfe>§reééntadbin

| fablé 7.

the analyses of a. two-system matrix, except that

i

.. as

instead of one validity diagonal




»iﬂe 3

there are naw three (correspandlng to the Ehree system palrings)

1n the heteratralt heterOmethod blgcks and in thﬁ heterotra;t—mcnOmethad bl k

‘Thus, both CCZE and CCEB pass all tests for anvergant aﬁd dlscrimlnant val;dlty R

: 1n the Flsndgrs, CCD, and DECAR gcmpariggn.

o Lastly, compariscn af the CVC and "0ScAR systems :Esulteﬂ in the- creat;on of

 5ix CC s (CC§ through EClﬁ) The correlation matrlx far Ehese camparisgns is -

,fshowu 1n Table 8 whlle a. summary table af these daﬁa are presantad in Table 9.

'fTablE 9 shaws the validity dlaggnal value f r each CC, ﬁ'addlticﬁ, daEa are

tjétt:entad pertalnlﬁg to each CE E dlscrlmlnant validity (the. hlghest value in the

;;relevant parts of the heteramethcd and monomethod blucks and the number af tlmes

Iﬁsért:Table 8 &9 éﬁaﬁ§ Eere E

théi%alidiﬁy Valué'is Exceedea”iﬁ each ’f hese blacks) E’ amination of - Vh"a

'éﬁié7feféals éﬁat thfeé cc! (CClD CClE,'and CClQ) have nDn—glgnlficant valldlty

values and therefafa 1ack av1denge for ccnvergent valldlty.' Qf the remalnlng

three CC s, all shaw gaad evi dence Df dlscrimlnamt valldlty since thelr valldlty

ﬂalues are. exceeded by none of the relevaﬂt heteromethmd or mmnamethad values.7'~*f '
‘1*C§¢§arls of "the five teacher gbservstlon systems Employed in. thls study

d-23- CC'S. Twantygane Df thESE CC‘* were invclved in” two-system comparlsxr

’, twa ‘in a three- system zamparlson. Df the 23 CC's s, 13 CS??} showed

e -of convergent valldlty. Eleven of the 23 cc' s CéSK} passed tests for ;"'7“

Thus, of the CC's Whlch:W§§é aﬁalyégd,anly




. Discussion

‘Thegpgrpaée

findings in pracess=pr§duat srudies was that the

instrumentation gséﬂ;té‘measuteg;

classraom behaviuf, partigularly teacher pro:ess béhéviofj" v

and diszriminamt validity.‘ The fiﬂdlﬂgs cf this study Suppart thi onvie

S about half cf the tea:her prncess behav;ars invest;gated falled to pass Eests for -

"‘cﬁnvergent and dlscrimlnant val;dity. While no- referencé t spec1f1c pIDEESSE?K;‘5~

‘product studies need be made, the'%uves igat ors suggest that many sugh SEudlES e

have measured behaviors Wlth slmilar forms of st umentatlon and some stud;es

‘have utillzed Ehe same 1nstrumenLaEion as was. studled 1n th;s inve igation.

*f"Based upcn the results cf studylng five classroam obsefvatlon systems, the_?Qi"

'ylmplicatlons ara not partlﬂularly encouraging for tesearchers who chaase tc mer ré_

'classraam lnteractloni One can 1ﬁfer that af the huﬂdfeds gf other observatianal

qcoding*iﬁstfuments whlEh have been developed many must contain categarles whlch

"‘da not’ maet the standards of convergant and dlscrlmlnant valldity propnsed in thlsvrﬁ

- study.””P:ocgsséprcduct

researchers as well as Ehose wha attempc to aggrega E and' e
vi%ﬂccumulaté_thgffiﬂdings of process-p roduct resa, ~ch mlght wall be- adv1ged to ehef=_f'
iseicautién iﬁr&féﬁing ﬁDanuElGFS frcm studles whlch use classraom abservatlgn

f»fsystems fcr which the measurement technlque itself aCQDunts for greatEf variatian

s than the behavior be;ng measured 1 lack diseriminant- valldity) or that inccfparste

fbehaviérsiwhigh when measured by d1fferent systems fall to’ carrelata (1ack con- - =

ergént valldity) 'jﬁ S ," . va o

B As a resulﬁ af us;ng the HTMM technlque to évaluata valldlty, twgfty?eézri

Aruitoxt provided by Eic:
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10 -
‘of instrument flaws became apparent. The first concerns the redundancy vacvérlép"éf‘
“behavioral measures within systems reducing a constructs chances Dfraxhibiﬁingidisﬁ;-”

o ériminant_validity.ﬂ Whiie campleté 1ndependen e of the bEhaV1ﬁrS measured w1th1n a o
*fisﬁéﬁEﬁ,is not expected, signi Q’ntﬂinﬁerrElatlonShlpS among behaviafal categarles L

;F:'substantlally reduce”the'ghances of these categories passing teszs for dlscrimlnant

‘.ffval;jlty fIaneveral 1n5tances in this studyi 1nterrelationships amang beh391ars
,precluded'aﬁy chance of a catagory Exnlbltlng discrimlnaﬂt validity.!,For exémplgiwi':kb

::fglﬂ Ehe firsg heteratfa;t -monomethod crlangle in Iable 4 CCE and CC? corr l,ted §747Q;r9

{Ethe highast correlatian 1n the matrix. Note that in this instance even 1f the,

1f::Valldlty dlaganal values had been beyond 51gn1f1cange (r .05 = .325), they prcbably

. wnuld nat have surpassed Ehe heteratra1t=manomethcd value and thus tna category s

;f 'd1szr1m1nanL validity wauld Stlll have been Iated "poar .  When piléz‘ggsﬁinngubﬁw_ 7

irbglassrgam ébservatlcn 1nstrumen§sj authars might—délete highly=fedgn&an§ catégorieé

:DI attempt to reduce the significant 1nterrelatiansbips among suah categaries by

: §?é§idin§ @gra Spé flé opetstlanal definitians in Drder to ;ﬁzrease tha discrimlnant
igiiéliéiéy—df:tﬁeir iﬁsﬁrumentg . .
" f5é second 1nstrument flaw which came té ilght w1thAthe HTHM techniqﬁe’was ;He‘f'
;Tfrelatlvely large number (43/) of teacher behav1ors wh;ch falled to cafrelate : |
'Lélgnlflcantly w1th behav;ars on éther 1nstfumen§§ w1thrwh1ﬁh they ware métched 1;3-5’

»?ilacked convargent val;d;ty While some af-these numbafs might be accounted fﬂf by'

} ,théilnexac;ﬁass of t he matchlng procegs 1nherent 1n applylng the MTMH technlque to -

élé55rébﬁ'ob52 tlon 1nstruments, in general the matches that were made in Ehis

e tudy msy be con51dezed :onservatlve and were aften supported by the same or Similaf'~f

JL;DPE’ tional defini itions. 'Thus,'some ‘of the segmingly“éimilaf Qo,struéts,of the t&pe7'?

ifrev;ewets of pro cess p odugt StudlES rclata across studies 'h en aggregatlng pfncess—r;ﬂ

il

_“hpraduat flndlngs ware,hln fact, faund not to be-similar in this Studg One might
l,acaount:f@r this flndlng by me&hod variance ﬁhicﬁ confounded ‘ the maasureﬁent,of

f'approximately half the behavlors in this study, vague oper rational dEflnltlDﬂE of-

Aruitoxt provided by Eic:



behaviarsvﬂmx1actually interpreted by caders, and intrinsic ccder differéncasi»m,v‘ V

EThis lack af gnnJengnt validlty suggests that the desafiptiva titles Df categaries ;:“

fadequately prrESEHE the behav1nr they putpart to measure. Slnce this flaw 15-{-

: between system ﬁrablem, authcrs might turn tc sSta 'dafd theoretically—based

bi,peratianalizations of their ccnstructsjwhen canstructing-néw systemsﬁrf

Evaluating cnnvergent and d;scrlmlﬁan; validlty with the multitfait—multimethad*
“iprocedure is one approaﬁh to assessing the valldity of an instrumenc., Iha purpase .

'of Ehe remaining p@rtlan of this discuss sion w111 be. to ouEline both the practlcal

';fprahlems enccunterad in its use. in .this Etudy and the thearetical assumptlcns under—‘”4

amp;es,dtawn~
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primarlly from the 1itarature in persnnality and 1ndustria; psychalog . In thase  ; ;;:!

,,y

examples, authors attempted to -assess various- traits (e g., aSSEItIVEDESS, chéer— ,7;?ff
: 3 FAReE

‘i;,fulness, pc;se, popular;ty, 1ntelligence Etc ) uslng twa or more methcds (éigi?ﬂ

1f ,ing VS.- peer rating, paper=and—penc11 test vs. dlrect abservatian,'ezﬁ.)i-

- 1

'iThus, thE authgfs of these Studlés devlsed:dlfferant method57f0f,measuring'the”

‘same vafiabies@

Our use éfﬁthéftechniéue wéé-SGmewhéﬁrdiffé:éhtgw'ﬁétﬁéf thgn use-diiéeteﬁt
'Eggeﬁhad$ to7méasu;e the,éame #éfiébles,'wg took ex xisting’ methédsuﬁﬁichiﬁeéguredLaj

;{';fariéty @f variaﬁies and tried to spe cify the~variables,whigh were igasuréd iﬁ  :
‘;;§Oﬁi§ﬂ’a§rdss:meﬁhcds, ‘Ihus; our methads;and vaflables were not Edllﬁr-madé to

Tiout research situatlan. Instead they were fitted to our research needs, and it

‘ﬂ“'W§$~thlS fitting proce which created some pfactical prcblemsi

ERIC

Aruitoxt provided by Eic:



We found the Eive systems to ba quite differént iﬂ the way they categéfiéea?

glassrcom behaviaf, Qﬁe was,b seé upcn feinrcrgement cantingengles 1n the clas

racm, a atﬁer on téacher student iﬂteractian, a third saught ta zatagorlza

behaviﬁr so thaz teacher style auld be desafibed Egch system fl

a,particula: authar'* view of the c;assroam,'représentiﬁg thnse variables thaugh

5n be mast importanti Thus, difféfent systems sliced the pie of glassrogm f“”‘r

behaviar differEﬂtly, althaugh avérlap was appareﬁt. Dur approach was - to- Ereat

,5Lhe nverlap across ystems as the basis fcr cgnstructing gompatisans which cauld

~be used to ﬁetermine the canvergént and discriminaﬂt validity of - behavioral f';:

UVéatégoriéétwithin SYSEEmSg' How er,,our success at this was depenéent upDn our -
‘é&ility to craate falr and accufate matches across systems wh1:h daflﬁed behaviaf

- éaéegariés differantly

“Often . the PbelEm of matching categgfies reduced ta 5hades Df meaning FQ£ ,“;

:Cf:example, CC  was campcsed Df "giving dlrectigns" in Flanders and "glVEE dlréttian’"w

3;7lln,CGfo Ihis would seem tc ba a straightfcrwafd match, cheveri f@r CCZVWE"':

:;métcﬁéd silence or CGﬁf,Slé "'ﬁith "ng cammun:catian,' while parhaps not exactlyﬂ

'Equ;valent, these ﬂategﬂfies alsa segmed to have behaviar in comman Hawevergg

@ jimatching sometimes became an amblguaus and 1nexact task Far egample, is

"telllng simple facts" ?lus tel;lng cgmplex facts" equal Ec ‘an. "iﬁformlng StatE— .

ment" (cczl) ar do the telling_categeriés

not the saﬁe as. in tha studleg;cited

catagory? Cleafly, matchi ing iﬁ‘Ehisfgése is.

ﬂby Campbell and Flske where different methads were designed to measure the exact

ﬁ ” variablas. The applicab ,ity f the HTMH techn;que to: a- part;cular val;dity

which matches can be made,;r'




i::‘“LM\ . v

. T addiéiéﬁ'tgfsamaﬁtic!differaﬁégs~amaﬁg cates

ofy definitioné;»anéthér'ﬁféblemi
cai§1i¢étéd’Ehe{ﬁéﬁﬁhing'ﬁr@éess; ThlS prablem involved ghe differences whi:h

S~Exigtibet§25. the way a category is definea in a manual and Ehe way 1t iS

,glcategéties

Jactually used by codarsi' If a system is to bé used reliably by rate

*musz ba Elearly aperaLionalized for the cndets. Thls, of géurse, is the purpose_d

”tfaining,3 Hawever, it is not pcaslble to 1nclude in defiﬁitinn in a manuai all

'tf:af rhe 1nfnfmst;un necassary tn cada a particular ;atagnry teliably. then caders'7 
Ek find 1t necessary to cteate gfound rules" ta dEllmiE the boundaries of partlculafrf7

t?f,categcries. Caders, fo example, mlght have diff1§U1ty d;stlnguishing between ;“"'

’5f§ha gategaries "Eeacher accepts and teacth EPPYOVEE-i ~To dlﬁti“EU15h bEtWEEﬁ ;‘

?;fithege behav;ars, Ehey may cfeate Qéftalﬂ grouud rules for- codlng Faf’éxamplégAV '”“

"3fcod3rs might décide'that if the eagher uses an erclamation such as "Dh‘" or "Hy'“fﬁ“
_mln regard to a student's comment, 'the prnper code ig "teacher appfnves'" cthar—
'Z;'w1se, the cade is "teazher accéptg.' Fram our ‘experience in thi ~study, ground

'3'frules 1ike this are not unﬂcmmon, and Whllé they do -not -seem-: tn distartvthe meénsﬂ,'

'*;:ing of the categcfles, they dellmlt their me ,n;ng in a way Whlzh might nat be o

: Lappar§nt to a- réader of the manual Fufzhermare, 1t is not uncommon fﬂf ccdars SR

'5§r system authors 'to modify gr round rules to fit differ ent ElaSSfDGm sltuatlaﬁs;

Slnce the actual Dpéfatlgnallgatlons of cafegorles can thange ffnm cﬂder EB'

Qr;EodEf or from study to study (dependlng upon the glassraam 51tuat;on bELng EEdEd}i_"”

'ftha manual deflnizlﬂﬂs, hasides b21ng somewhat ambigugus, are at times. nnly gu1dEaj

lines to thermeaning of the categories. Thus, the exactitude of "the matzhing
 process may vary across contexts and coders.
“ '5Cef§éin theoretical Eaﬁsideratiaﬁs are also of interest. One gf these con-

Lz”cerns the 1ndependence cf methods of measufememt. The multltfait-multimethad

techulque is based upon. the use of 1ndepanaenﬁ meth ds of m Qeasgring the same

'[Lﬁarlablésfj‘élthcugh~Gampbali and Fiske nate that in&ependeﬂce is é’maztaffgf

ERI

Aruitoxt provided by Eic:



'fGal’ ﬁs Halitz Nata;icio, and HGEE CNate Z), point aut that the "detera B

e (p 2) » The teasnn for this is that the "determinatian

Voi‘canvergent and dlscflmlnant valldity for a set of vai ables can be abfuscated

i

if all trait

have bean quantlF;ed by the _same mathad of messurement. If 11 the

‘ ,traits were.quantified by the same methcd thh norrelaticns cguld Lesult because

all the var;ables Shafe 'method Variaﬂﬂe'" (PP 1- =2). Thg extreme case of ncn—-'i:'e

'VElndepEndenae is where Exactly the same methgd is used to measure the variablas

"jIn thls case,vthe values in the validity diaggnal are merely fellability valueg.v"““""5i

‘eQ:fSince high Ieliability can be ﬂbtained in the absence of valid;ty, this-éxtréme

'1case would not address the issue of valldity. Thus, to the extent that the R

= methads are not independent, thh MTHM Ee;hﬂique w111 not yield useful valldlty datai :

~In the case of our study, the methods were not as in d pendent as one might if?»

EE wish, sinze’gL1 were based on the use of behavioral observatlon. Whlle they repIE*

ﬂsented d;ffefent thecratical ra i nale and time intervals fo: collacting data, al;

ﬂata.,

;be dlfflcult t as eg;, one might 1nclude in studles u51ng the MIHM precedure bothid

B lag inference :ounting systams and h;gh 1nfafence rat;ng saales in arder ta assure;
o the maximum améunt af lndependence amang mea$urement 1nstruments.

A secand thé etical considafatlan in. Ehe use of the HTHH Eechnlque lnvalves

g and 'Kluegel. (197') 7'1nt out that Campbell

' [éﬁd7Fiské‘sftéchﬁiqua assumes th”t traits and methods - are. uncgfrelated and tHaE ;”,x'

~methad5 are minlmally cazrelated w;th one ancthgr. Kallberﬁ and" KL'Eg 1 S,f?f'

‘that lt 15 unreasonable to assume that methcd faﬂﬁﬂra are uncorrelat d with E alt

'f-~f3§ﬁcrsﬁ'lﬂgreover, as p01nted out ,b ve, nd pendenae gf methads is'soﬁéﬁiﬁés

- difficult to achiave and - the degree of 1ndepeﬁdence whlch exists is dlfflzult to:

19




. Ihus, Kallberg and Kluegel view zhe model impllcit iﬁ the NIHM Eechniqu

trictive., As _an altermative, they reecmménd confifmatory factot analysig LT

CFA (Jﬁreskog, 1959 lB?D),ya tachu;que based ‘on th, Wertg and Linn (1970) pathv’

,nalysis madél.q Several aLEEfnative methgd Df an lyzing MTHM magrices in:ludlng

VFAVhave baéﬁ develgped, gome hased upan analysi& Df varlance terhniques and same'

ffbasea upan fgctﬂr analys;s (See Alwin, l970 for a review Df Ehese techniquas)

#?Df these techniquas, it appeatg that CFA i d upﬂn the leasz restrlctive modeljﬁ

};(in terms of statlstieal assumptlnns abOut the data) However, QFA cannat be used;

its fullest exﬁent unless the matrix contains three or more meth@ds and Ehree

:ar m@re variables. Nnna .of the matrices pfoduied in this study met this réquire—gf

v”'méntiv In addltinn, QFA is based upmﬁ rather rlgorous statistical and matbematlcal o

fderivat;ans that are not easily fathomed by thE average reseafcher. This makzs

o the untkings of

1fcate to other reseafchers. Until CFA 1is better undergtaod

and more widely agzepted

Miit does not seem to be a pfggtlcal altarnative to. Campbell and Fiske s technlque

j'which despite its assumptieﬂs, seems afticularly suited to practical psychomezric

iappllcatlon in prﬂcess—pradu:t Eeseafﬂh;
7 _Thi5'5§u5? tested the appl;cab;lity of the MIMM valldatlan prccedure ta f:lass.—"-'j

- ..room DbSE;Vat;Dﬂ instruments. Ihe study brnught to 1ight several nuances and

",3S$gmp§;ans_gf the technlqua which define. the - ‘context. in which HTMH is most apprn-*75

':{pfiéteg IE was found tnat tha applicabllity Ef ‘the HTHH pracedure can-be expected

”tn vary aErQaS validity studles depénding upcn twn primary Eé 5 ti ns s: fl)

o thg conciseness in which behaV1Dfal categcries can he matchad across classraam

mgarlsnm instruments in the valid;ty study Df SufflElEﬂt vaf;ety,rg g-; law vs.;,A"
hi ference, ar countlﬂg vs..a ratlng mEtI1§, to assure a teasnnablg degfee af;;f?
1iﬁdependence amﬂng methgds-i

To Ehe excant that these conside raﬁlans are addre%sed;;'

the valldat;aﬂ pracedures emplayed in thls study were

found tm const;tute a paten_;wb,

for exam;niﬁg the val;dit' =othéfv;laSSEQOmi

CFA and its output rathar difficult Ea undérstand and to COmHUﬁiﬂ ;k'
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. Footnotes.

ee. Barichit197?,VChapter 6) f@f the rpsults of five 1a:ge Séale,v

‘:product findings ar 1ed to the prollf:ratian of "null‘ ér incansistent

r:.flndings.-

Rgsenshlﬁe 5 rEVlEW (15?1) illustrstes these prcblems.

" Rosenshine

“‘examlned thg flnd;ngg of appfaximately SD different studi

E EDD saparaﬁe teacher bahav;ors were 1nvestigated Dn the basi

S fme these stud es

':fElaEiDn to- pupil perfarmange. In 1ntgrpﬁet1mg the efflcacy of these 11

, behav1ots, hawever we must

fémember that they were dEflVEd fnf he most

fpa:F;;iram gorr&latianalsxﬂéﬁ e*p rime ﬁtal,'étédié

Therafore, causaticn

: cgﬁﬁot.bé inferfed.b Furthermgfa, these behavlors ware derlved from clust

of hetarogenemus research studies whlzh actually showad mixed results- scméf':'

:sﬁﬁﬁiéézﬁithiﬁfaaéivan'clustér fa l d to ccﬁfirm the Ef

_inZQQESEibn.f Alsa vvariables WFIE then apératlgnally deflned d fferentiy by -

/differenﬁ 1nvestlgatars- And finally,,;n same studies the number af signifi-f

;.EKP Ed by chance,rgj:,””~

Th prcblgm af gperatlanal definitlons is- Lllustfated by the teacher




o

 v§;y-d‘ ’fentiways
- (1) whether ":he points the teacher mad ‘were - cleat and easy to uﬁde:stand"i
(Scl@man Eezdék, and Rcsenberg, 1963), i |
;CE)IWhEthEI "the teacher was able- to expla;u cﬂncepts cleatly v;'. had R

: hild s questinﬁs 1ntelligent1y" (Wallen, 1966),
‘,CB) whether the cggﬁitive 1evel af ‘the teacher ] lesson appeatadrtﬁ be ,f:
| just t;ght mast of the tlmé"*(Chall and Feldman 1956)

:‘;l .The,problem of chance sigﬂificanze is 111ustrated by a fiﬁding which I

susﬁééﬁ; is not uncommon. Godhout Ma:stcn Bcrlch & Vaughaﬁ (1977) had
‘éccas;on to analyze the éﬁtent to which ptacess=product relationsh;ps ;n a large%
) Scélé1§Ea¢ﬁéf éffEcEiVEﬁESS study fepllcated over two-éansecut1§e years, duriﬁg
i;@?biCh tlmE instrumentatlén and teacher sample remalneé cgnstant. Df the 3 D D;C

r,,relatianshlps studied, cnly 24 were significant at P < .10 in the same d;re Ev: T

if,fcr both. yaars,; A much morg favnrable result would have . been}expécged'éhwthé:'

A?basis of chance alane : Unfartunately, sigce few répliéaticﬁsff;}? ;H

j—conduﬂted, prosess~prcduct reseatchers have no ﬁaﬁ,of,knbwing7h0ﬁ'ﬁnét§blef@héir,

3"1f1nd1ngs may actually be.
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Table 9.

Summary table:

CVC vs. OSCAR

29

comparison
' category

“validity
diagonal
value

, ﬁighe$t -

value in -
- heteromethod

than validity
- value

“highest

[ no higher
| than validity .
.monomethod - |

- .valuye . -5

.6746%|

1758

.6402%|

.3088

©.5459 |

- 5504

D §

: o

1 1 L B s o 4429 o
.1928 .3293 5 -.5148 6




System I V System II

accepts questions
A B
A (L16)%

values delves
A R -

B ,23 (.70)

(.58)

?@1477 : <-545

*Interjudge reliabilities.

~Figure 1. Simplified Illustration of the Validation Model,

The validity diagonal = .43, -.01; the heterotrait-heteromethod. .

~ ~.14, respectively,

(W]
=>]

~ block = .43, -.01, -.10, -.12, The monomethod triangles = .23 and
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Appendix A

Behavior categories making up each of the comparison categories.

System

FLANDERS /CCO

ccl

cc2

Category Numbers ‘in
Respective System

ngerai‘gaﬁggarg;pesqrip;iap

Giving directions 6/7

Silence or confusion 10/13 om

FLANDERS/OSCAR

- cc3
cc4.

cecs

Student talk - initiation 9/10, 20, 30, 40

- -Accepts feeling, praises, 1, 2/2, 12, 22, 32,

encourages v 42, 52,762, 72, 42, 92

Criticizing or justifying 7/6, 16, 26, 36, 46,

- authority . , 56, 66, 76, 86, 96 - -

CVC/STARS

cCo

ce7

Asks for feelings 7 3/10b

.. Gives feelings o 7]108e e o

Disagrees or disapproves 13, 14, 15; 16/1b, le, 1d’

Informs: facts ‘ : 5, 6/3, 23
Informs: rules ' 8/4, 5, 7

Accepts: facts and 9, 10/22, 32, 33, 42,

"interpretations 43, 52, 53, 62, 63, 72,

73, 82, 83, 92, 93
Accepts: feelings and 11, 12/2, 12, 13, 19
plans .

Rejects: facts and 13, 14/26, 35, 36, 45, -

‘interpretations’ ’ 46, 55, 56, .65, 66,-75,

76, 85, 86, 95, 96

Rejects: feelings and 15, 16/6, 15, 16, 17
rules i ’ . ' : .
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_— %
4 CCO/0SCAR
ccls

ccle

"CC17

']
]
=]
™
[a
4]
ey
]
4

L;:
o
bur

]
U\

escription

. Asks questions

Gives suggestion

Gives direction

Perfunctory agreement/

disagreement

,32 :

Category Numbers in
Respective System

-1, 2, 3/8, 50, 60,
70, 80, 90

6/9
74, 5, 7, 17, 19

14/14, 34, 44, 54,
64, 74, 84, 94

(¥ ]

CC20

cc2l

Restructuving

Telling, informing

. 2b/7

7a, 7b/3

6  FLANDERS/CCO/O0SCAR

cc2z2

e

Accepts feelirz. vraisas,
encourages '

‘Critivizing vc JusSti/ying U

authority

1, 2/10/2, 12, 22, 32,

42, 52, 62, 72, 82, 92

" 1/12/6, 16, 26, 35,

46, 56, 66, 76, 86, 96 o

- * 7 N
CCO #18 Mesan = 0.00.

3%




Generalizability of Teacher Behaviors

Across Classroom Observation Systems

Dick Calkins, Gary D. Borich,
Maria Pascone, and C. L. Kugle"
The University of Texas at Austin
-Some reviewers of .t acher effeetiveneee.:eeeeteh (Borich, lE??e;'bg‘SEaﬁeieénTT:'?7
:, & Atwood, 1977; and Shevelecn & Dempsey, 1976) have suggest het a peee1b1e reason

fe: peet failures to find emp;rieelly consistent feletionehipe between teeeher

'behevior and pupil achievement is that the measurement proceee for quentifying beth

the product end process variables may be gnzelieble. Since reliebility can be
'viewed as the extent to whieh a consistent rank ordering can be: eetebliehed emcﬂg j  Co
.SHEJECCE on some variable by a pertieuler measurement pfeeedure, the diecovery Df

.. pot ential proceee—produet relatieneh;pe eeuld be complleeted by the iﬁebillty to e

:raCCufatEly rank erder teachers eeeording to behavior and etudente eccording to

aehievement by currently existing measurement teehnique In order to inveeeigete

“the reliebillty of metﬂgéerfer que tifying 2eecher hehevior, thie etudy obteined
deta on the genera li zability of the behevzorel constructs measured by flve cleee— '
ecom observation ey ms. The: reliebilitiee of the itemeren these cleeeroom
Aobeervetiun eyeteme were examined via generalizability theory,‘

Pr eeeepréd ¢t researchers commonly quentify teaeher behavior on a few occa-
".sions and then generalize thekaverege score obtained to all other eccesione;‘rTo
tﬁe~exteﬂt"thet”eueh”e'eeore?ie'repfeeeﬂtetiVe of the behevior,for ether Deeeeione,b

‘the measurement Procedure can be said to be reliable. Of the several feetnre whieh ot

- ¢an poteﬂeielly cause a beheviorel ‘measure tﬁ be unrelieble, veriet;en due - to the

{iecnditiOﬂe under -which the ebeervatione are made mey be the mcet overlooked.r
Generelieebll;ty theory (Crcnbech Gleser, Nende, & Re;efetnum, 1972), whieh '1:e
' _ie‘e combinetion and exteneion ef eleeeicel test Lhecry eﬂd Linguiet g methede |
;e(Lingueet, 1953) Df multifecet analysis of error makes poeeible inveetigatien cf

)?the effecte cf verioue cunditione on ghe values obtained fram end reliebility of

:5:ieg}j,efjﬂeem;uf;flf;e;zﬁﬂ7e'




a béhaviorai measure. Agcardiﬂg to generalizability theory any measurement can be
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Ehaught of as a sample from some large set or universe of
~ticular characteristic. Such a universe consists of the set of pcssible ccmblnations
of conditions for which observations could be made. Conditions which vary along thé

same d mension and under which mbsﬁrvatians are made are called f ts. If the

variability introduced by sampling various canditlons of a facét is small in magni-

[a]

- tude, then a measurement made for any particular condition is épfesentative of the
measurement obtainable for any other condition, and hence, the measﬁreméﬁtrdbﬁaiﬁeéiu
for one condition is generalizable to thé entire facet.

In Ehe present lnveutlgation of classroom observatlgn systems the facets
rsampled frcm the universe of facets were raters and. Qccasigns. Tha partiéglar'
raters and occasions utilized constitute the conditions or facets of the étud&}_ 
The scores of inﬁé%ééé, quantifications of teacher behaviors on various dimeﬁsiahé,'

were abtalned by averaging scores for the available raters and occasions for each. S

téaéher; To the extent that the scores for a teacher behavior é:ejcmmpéféble
across raters and the scores for ‘occasions ccmparabie across occasions, thé
>cﬁ1ﬁg behavior is considered general izable. To the extent that scofésrfar a
';behavicfal dimension are generalizable over raters aﬁdroccasigns;;rank orderings -
‘among teachers on that:diménsign will be consistent and the likelihood of disgovers
ing relaﬁianships bezween-pupil achievement and that dimensian enﬁénc ad .
| ﬁegiéions about the ganerali;ability of a behavioral dimension as quantlfied
7 by a partlcular measurement ptocedute can be ;éde with the use Df argenerallgabillty
QDEffiEiénﬁ which is the CEuntEfpart of the reliabll 'y coefficient in clas s;;al ;7:
test theory. The Eaeffwglentrﬂf genéfa;;zab;;ity whiah»is gn_;géérg;as§4aq::elaf_ '"5
- Ei@ﬁf(Héyé, léfé) is-defined gs'thgiratig of tﬁg ﬁﬁivérsé écgtévvariaﬁéé tn>ﬁhér
oﬁsgrveﬁ Scofebvariange. Like all interclass correlations it takes values betwaen"

Tzero ‘and ane, “and fcr ths coefficient a value of zero 1ndica§es total lack of S e

‘generalizabillty o , | 40
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Aruitoxt provided by Eic:



Che mechanics af genefalisability theary concern analysis of véfiéﬁééiééﬁpé='y

,neraligability. This 1atter use af the genera;lzability coefficient'

: nces between subjé;t matter baing taught, ln order tg 1ncr§ase genetalizability. g
7’h' p'vse 1t 5 dy undertoak to determlna the extent to. which the behaviars an

Wive ciaasra:m abservation systems vere generallzable ‘across two faﬁgtss~raters e

Vaﬁd accasions.

;1fMé£h§§;iﬂ'“'
ﬂf?i,Lhe ‘data . ware obtalned from videotape f 12 in%Sarvieg juﬁiof high’5éh95l?”
Eeéchers, each teachlng fhe same contént, a unit in social sfudias, on thfee acré?‘
‘éionsPof~approximaﬁaly>50 miﬁutesiﬁﬂratiéﬁ;‘ Eagh of 36 videntapes was rated by S
fivé palrs Df caders,'eaéh pair tfained in a different nbse:vatianal cadlng éystem;?

rrtwa of the five observatianal systems, zaders wera Employed whg haﬂ prev;ously;
been tralned by the authcrs nf thesa systems, the b eing thé;two'mast camplex~?“;
The remalning Ehree pairs of coders we:éftrainéd by the investigators fr0mrr

‘inlngwmaterials suppl gd by sys ém_aﬁthgrs aﬁd frnm standard prntacals from

this Study were 1eated f:am 21mnn and Bayer":

'systams were (1) the Dbservaﬁion Schadule and o

,;1959), cz) Spauldlﬁg iéa’c’hg? Act’ri;iity;’ Rating'l'

,(3) Flanders.System af Interactian Analysls,-‘i




i(ﬁlaaﬂafa; 1971); (4} CERLI Varbal Bahavior Claaaifiaation Syatam, cve CCaaparativai;;

: atiaﬂal Raaaafch Laboratory) (Naﬁa 1), and (5) tha Claasraom Gammunicatlon

beaarvatl r Thaaa ayatama wara'

jaalaatad bacauae af thair availability to tha aducatianal raaaarch aammunlty (and

;Eharafara ptaaumed uaa) and for tha numbar of catagariaa and aaaac;atad af:oaratlona.l"“’"'i

‘?adafinitiana thay had in- common,

*Up mn.co ,platlan of training, ayatam codata,

using thair raapactive 5ystams,i:J

,,,,,, form and coatant as tha axparimantalif

apaa in ardar to obtain aatlmat f i tafjudga faliability priar to Eha atudy.»i_

iWh;le rallabilitiaa variad dua to ayatam camplaxity, all wara deemed aacaptabla

,,,,, far'aachrpair of ‘
S aodara over all 36 tapea.

S 'Inaa;EFTabla'l about here

i Tha data ohtalned from tha flva obaarvatlcn ayatama were analyzad aaparately

“!aj,utilia;ng a computar program (E llch 1976) which was dasignad to aomputa vatiance

“"5,aamp6nanta and ganaraliaabiliay aoefflcianta for a fully araaaad taaahar by

- occasion by er design, All f cets were aaaumad to be random.

Rasults

5ﬂ: Tha raaulta af thia atudy ara QOntainad in Tablaa 2 thraugh 7 Tablas_é”fj:?

;hfdughvﬁ Qaaﬁainrtha catagory daacriptiena aad ganaraliaabillty aoafficianta for" :

e ’ﬁfitem on the five abaarvatloa ayatama atudiad Tha r 1 fa, each obs a:#aE

ian ayatam ara praaantad 1n a. aeparata tabla. Tabla 7 aummarlaaa tha ganaralla—’i

;77ab11;ty raaulta far camparabia aatagorlas aataaa syatama.f»,awTablaa thfoaghf?

[X)

are. conalderad ganarallaabl if Ehe ganarallaahility»ag 2fficie ent axaaada -7

aombinatioa af alght or fewer raters and alght or fawat ocaaalona - Teacher - ‘
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ehaviors-whizh require mgre than these many raters -and:o

ions to abtaiﬁ a

reliabl éstima,fcﬁ?ﬂ‘ usu ally inconsistent and flu:tuating;3

Cun id' atiﬂn Gf Table

’ten Flanders 1tems are ggneraligable,

igasié;* B . S

":Iﬁsaitfiableé 2 ﬁﬂtaugh 7 here

Céﬁéidétatlon Df Table 7 reveals that cf the 11 behavioral catagnries campnsed

faf cgmpatable items across the Flandars, CVC CCO and STARS systems (na camparabl

1jf, :items were. found for OSEAR) unly three categaries were generalizable ln ‘more than

fgyane of'these»systemga

The se were Ehe praisa and appraval categ ry f@ whi:h the

r

":“Flanders, CVG and cco syst ad generaligable 1tems*'the asks questions>categary -

' 75 r which the CVC CCD and STARS systems had" ganeralizable items*:and the giiggvp?

iﬂfofmaﬁicn category for whlgh the Flanders, CVC CCG ,d"SIARS,systemsjhad}{4r;

”:generallsable items.

Dlsausslan and Cancluslans

vfi Tha fesults Qf Ehls study indlcata that fewer than ane=fourth af the behavioral

,ataggries on the f . 1assrgum Gbservatlun systems studiad were generallzable Wlt

,any tmeinatian Df alght ar fewer raters and Elghtr fewer agc ,igns. It ig’digf

acuraging to note- that amang proaessepraduct reseatzhers h ér eria may bE zan=

Ldéfédjéf?éw ulafiy liberal standard of ganerali

43,_ ein -
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a%ailébiaffééauféééia In additign, only threa behavioral categoties 1ﬁgically

1 "acfass systems were generalizable,ithase behavioral gategcri&sibeiﬁ—-

:isa and appraval asks questians :and g ves - infﬂrmation. Horaover,;legs than

lfzaf the behavigral cangtfucts generaligabl jin systems (15 af 33) we:e

vgeneralizable in any other system, ingluding all :Dmbinations Qf twa=system com

 istic5 gf jun1or hlgh sc h ol teachars-whiéh b s

'béhavicr as recarded by ‘these cla ass

In eithe

é-if tha scaras resuiting f

e
R
n

gablé.,

5gsystams ara as unstable as for ;h five cgnsidered in thirgfgf:*:rr

'feralizability may be gan51d2fed tenable h f

‘pracess-product relaticnshlps hava been repa:ted

I _dd tian to the ganclusions above3 seve:al method 1 ical issues are

;estimatés fcr ﬁésas;of data analyglsi_

Hawaver,ra prcblem arises w1th the sccuracy gf this statistieal ESE

y;the EG teitfin;ﬁhigh it was calculazed is CDHSldEfEd 1ﬂSEEEﬂ cf;a;lfsuah cdn%

levant to the teacher 5 classr00m behav1af.~ The has; f thig!P;pbieﬁ7it




tter being taught the resource materials availablefipast>training;and

‘tt at‘leéturing is the'déiiﬁgnp 
':and:discussian is theiﬁéﬁiﬁéﬁt
,fbfvatseéOﬁdrgfouﬁ ofltééahéﬁs
;periods cguld both beuspént in~
‘:Eime spent in- lecturiug and dis
_Prepar;ng a generalizabillty study fails to: note such differen;esramnﬁg gfouéSVOE,rf

g kL

2'teachér5 and codes, Say,,the behavicfs gives 1nfgrmation and asks questions w;th

 pefist tfeated ‘as Qccaslcns naither of these behaviéfal categérieé;&:j lik}lyvi;;
E6 be found general;gable.' For a pérticular gategory of. behav1ar tdibé génEr%i;
:izéble from a d231gﬁ wﬁ;ch conslders fatars and OEcasiaﬁs'aS fa#&ﬁs;»lﬁ4iSVAEEEé$8fy
ngf;coded be canslstently Emittéd aﬁd reécrded‘fof allraccéslans.-
:seconé grcup cf teacher'will the behav;or being éaded gtcurv“
@vér Eotﬁ o§§$51 ns, t Aﬁ ’b havlmfs wili n@t appéar généff;irﬁ;ywirr nce, the

nature of Ehe teaching 51Euat10n may mitlgate against the g

Apartlcular behav1oral catégorv with a- des;gn emplgyingrgniy”ratais éﬂdfbﬁﬁaéign$:§




éhavia:'within such Eatagorig ions cauld be characterized by a sccre far eat:h;
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- Table 1. Coder reliability before and during study. .

" Median for . -

Highest Prestudy
- 36' Tapes:

___Reliability

B TR P

88 . '}7~__" 01

B R R Y

R
" Scott's coefficient.
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s analysis

»Shoysrpcsitive Eeeiing
Inhiﬁiﬁs‘gémmgniéaﬁign - - | EI - 'QHFNR:-'
:,Shéws ﬁegaﬁi§éife§ii§gi i‘:i.. '}!';,}VVT ;r'f;"‘ » '5521=¥“7

' {NQ_;éﬁ@ﬁﬂiégEibn] L .r:;;tﬂ-Q 5fo;7;':

_ Prefunitory égﬁeemEﬁtﬂer’disagfeemgnt R 7;";iéééé°f

,Coafflelénts ab0ve 7 w1thout .an (*) are géﬂéfalizable w1th ‘two :
L'mfratefswand three occ351ansmw*wuwwﬂwmm“j—: P

' .7 was 'éached for some. camhlnatlan of 8
,;_; f wer " raters and S or fewer oacasions L LT s ~‘i,;

T NR- rEPfESEﬁtS the 51tuatlan when nc respénses were coded Ecr_ e
- ';thls 1Eem T o STl

es s ts the 51tuatlon when a negatlve varlaﬂgej
oc

?
2 urred for this ltém‘,af B T

Aruitoxt provided by Eic:



“:Itﬂm desqriptiaﬂs

Table 3. ,;,’“11"5'ﬂ}'-f1”~"

[

and generallzabillty

'iggEfflClEﬂES for two raters- and Ehree ;e,
i ' Gccasians for’ cve. il

) Judgmant oy evaluatlan
'_Asks £

Asks

_ 1211s;factgs; T

“evaluation

' Givés or talls fééliﬁgs5

Wplans

ApprpVES fa;tﬁai or sée&ifié

:_Judgments

" Asks for ﬂaﬂoniﬁg, Explanatian, interpretatinn,

Gives reasons, itrcrpretations, judgments or
: Tells Qlassrcnm stfuﬁture, rules, dir ections,
~Accepts: feascned 1deas,'iﬁterpretatiéhsgr1, o

7]-Ac:ept5 or agzees with plﬂﬂs, fules, dlréct;ans :

: Disagree with answat gr factual statement

- ;Caeffigientz;f

-Seeks faziniil éi'Sﬁééifié in formation SR - 2927

R

3133 _"

4463

}[fic ﬁscefisllsa_é;‘*3::- oW

ifzaasak

answers . . '7—"',v!~ 61D1*

o 3454

- Appféﬁeg'af.émpathizéé‘wi§h feeliﬁg5‘éxp:éééea';i"ﬁ?lﬁED*ierr“':"

,Vathats

" Raspands nagatively to f 1 ﬁgs expfessed by ;—jf_;f

mfatlan, EEE;‘“ .

S

REJEQES rules,»plans, expeztatimns, d;féctlﬁﬂs,;fl:j,5437*'¥F BRI

- raters’ and Fhrea occasians.
*

ERIC

Aruitoxt provided by Eic:

Cuefficienﬁs ahave ,7 withaut an (*) are- generallzahle with two -

Gengfallzsbilltyraf +7 was teached for some ccmbinatign of 8
- Gf'fEWEf raters and 8 or fawer acaaalaﬂs _ Ce

when no raspgnses were coded for .

Fﬂ ."'

“Generalizability = -




ERI

Table 4 Lo

";;Item desaript;gns and generalizabifity
“'coeffiQLEﬁts for two ra |
S Gccasinns fgr Flandars.

Generallzabilitr

Bf‘é,ccurages;,'

' T“AECEPES ‘or uses’ 1&255 offs;udent'j”*"”
"'Asks quesﬁians Dl

v:};ectur;ng;

Giving éitactionf'

Cr 1tlc;31ﬁg or justlfyiﬁg autharity

 S§udent talk=response

9 L Studen; talk—lﬁltlatian
10 . 'Silence or confusian o R

'fNotézv‘CééffiéiEﬁts'abésg .7 withaut an C*) ara g n gllzable w;th twc
' - raters aﬂd three Dt2351ons._

* . - - 77
» Generallgabllity of 7 was reached for some
©oor fawer raters and 8 or fewer occa Siénsr’

"NRV represents Ehe 51tuag11;_'

thlE 1ﬁem

NV*"rapresents Ehe SLtuathﬁ when . arnegaﬁlve va'ia ce 1355 than
=2 DECUffEd fot thls item ' :
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 :ItEﬁ des riptions and generalisability
o coafficiemtsffor two raters 'and. three .
LT _g‘ Qc:asians fcr GScAR &

'; GenerallzabAllt
s Ccefficient ]

anslder;ng state ment

ziiinforming Statament ;"

,rectlng statemej*’

"i*Rebuking statémen

E;Desistiﬁg statement

V';?Ncn substantlve quest;an

' Pracedural questlaﬂ/posltive

 fPup1l

*f;Pupil;

FQPupil

o Pupil
- Pupil.
" Pupil:

nonssubstantive/utterange A7-7“

non- substantiva/not Evaluated

inOﬁssubstantlve/suppcrted n

nonasubatantlve/apprcved

ncn—substantlve/acknowledged

non substant"a/ﬂELtrally regectedf, -

i'vlquestit:m

'{i'questron/ﬁat evaluat?d

question/supparted
‘ﬁfapproved '

estlon/ackﬁawledged

1fqrestion/neutrally ragected

P >}rfquestion/cfltitlzéd

,4‘;fstatement o

,i',_statement/nat evaluated

,:staEEment/supparteds L

 sEatEmenEfapproved

’statemencfacknawledged




Table 5'(caﬁt.)-”

Elaborating.

1nterchange/appraved (2)

555

o T R Generaliz abilizy
B Title ] . ) o Eaéffizlént 'E
ngil>Sﬁatemant/ﬁeutfélly rejected .1895
Pupil SﬁatEmEﬂt/CfiElclEEd o 0 NR
Pupil resp@nse 7 0 :
Pupil response/not evaluated 0 NV
Pupil response/supported .6623%
Eﬁpil"tespaﬁsefappfaved,' 3718 '
Pupil regﬁaﬁse/agknswledged .2019
Pupilrféspanse/neutrélly rejected 0o
Pupil response/criticized !D NR
,Prablem stfuctutinglstatement 3071 
V,Charal response i$g5?*
VVChnral fESpDnSE/aupprtEd 0 ;
Choral response/approved L2034
Choral respanse/acknéwlédgéd ' 4573
'ChéfélLrespaﬁsa/neutfallv re;ected 6751%
' ;Qhﬂfél'fESanSE/crlt cized =~ - - O,'NR
Cénvérgént questlcn/nat sné@éféd -0431:
rfﬂéﬁvergeﬁt .interchange/not evaluated 7;2081
Canvergent 1n§erchange/supported ‘Dv
CDﬁVEngﬂE ,t-rchange/apprgved 0
‘Convérgent 1nterchange/acknawledged 0
anvergént inzerchange/neutfally rejected © .0433
Convergent interchange/criticized 0 NR
- Elaborating questi@n/ﬂa; answeréd (1) 7 .1562
Elaborating interchange/naﬁ evaluated (l) 0 E
Elabbtéting interchange/supported Cl) ';24?9'7
,Eléﬁérétiﬁg interghange/approved (1), - ‘0 -,
gEié?oféziﬁg'iﬂterchange/acknowledgéd (1) .5074%
1 ;Elébqratiﬁg-lnterchange/neutrally rejected (1) 0
| Elabgratigg interchange/criticized (l) 0 VNR
R Eiébéfatiﬁg quéstlnn/nat answered (2) ©+5519%
 fiE1ab§£§§iﬁg intarchanga/nat evaluated (2) 0 :
v,fﬁ;abéréﬁing incerchanga/suppnrted (2) -5499*;,V
e 4?147
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Table 5 (cont.)

. 77Genef§iigability
Item 77 L ) Title ) - Coefficient

65 Elabgrating inﬁerchangé/ackn@wledged (2) L1201
66 Elaborating interchange/neutrally rejected (2) 0
67 Elaborating interchange/criticized (2) NR
68 Divergent question/not answered ; .0
69 Divergent interchange/ﬁoﬁ evaluated ' ' .3014
70 - Divergent interchange/supported .5769%
71 Divergent interchange/approved , .0914
i 72 ) 'Divefgeﬁt interchange/acknowl edged '
73 ‘ Divergéﬁt interchange/neutrally rejected 0
74 Diverggnz intéf&hangé/gfiﬁicigéd ; ' 0 NR

Note: Coefficients above -7 without an (*) are generalizable with two
raters and three occasions,

. | , , ]
Generalizability of .7 was reached for some combination of 8
or fewer raters and 8 or fewer occasions

NR represents the situation when no responses wvere codedvfaf o
this item ) : S 2 o

NV represents the situation when a negative variance less than
- =.2 occurred for this time '




=
e

Table E

Item dascr;ptlans and generaligability
coefficients for two raters and three
occasions for STARS,

Generalizability

el ~ Title - 7 - Coefficient
1 Naﬂstfansactiénal behavior : ‘ h .0
- 2 Disapproval with aversive st;mull present 7 0 KR
3.7 Disapproval indicated by femaval of Eﬂﬁlal 7
reinforcers or, in some cases, phy51cal r31nfcrces 0 NR
s 74”” Withholding reinforcers when a student or child o
T bids for attenmtion S © 1917
- -5 Approval with pcsitiVE aEfécE p%esen; o . ..4103
6 Sézialrand/cf motor structuring - 7 , 2204
7 Social and/or motor restructuring ' ' .0755
8 Digressions ) _ ) o i.Ei?Si
9 Inductive méthads -presenting simplé facts 7 i 0 NR
10 Inductive methods- -complex concepts ‘ TEVO.
11 Conecept fcrmatlan—51mple facts (deductlve) R ¢
12- Concept formation-complex facts (deductlva)' 7i5782*',
13 . Concept’ fcfmatian-simple or camplex events 7 ' 7
- (transductive or analaglcal) . v 0 NR
l4 = Telling-simple faéts - U 7 .7lDEA 
15 7 Ielliﬁgscamplgx facts , . 0 -RR
‘16 Rote process-simple 7 ' 0
17 Information : . B .4719
18 ~ Focusing attention : L3616
19 Asking for or eliciting recall-simple = - o WB247%
20 ‘ Askiﬁg for or elicitiﬁg recall-complex . .0 ‘
21 Asking for use or applicatianasimple 7 1968
22 ©. Asking for userar application-complex ' L1991
‘ 23 ' Expressing-values; opinion, feelings _ L .7221
- 24 "~ Eliciting student e:qfu,‘es‘5i’h:mSGV:;:;].uEs,,j opinions, A ]
feelings o _ o . .3010
g 25 ' Listening to or cbserviﬁg nanszeaché& Sitéctéé'r v Vzl
o 'pupilractivi;y _ . E I +6382%

- Note: - Caafficleﬂts abave .7 withaut an C*) aré génaraligable with two
- raters and three cccasinns. ) . ,

*Genarallzability of .7 was reached: for some cﬂmbinatian af S
- or fewer raters and 8 or fewer occasions 2 : : L
S ’ HR—IEPfEEEﬂES the situation when no responses. were caded for this 1tem:"
“.. ... NV represents the situation when a: ﬂegafive varianca 1&55 than’==2 SN

Y i a:curfad for this item: S : SR

O
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\ ,Generalizability_caefficiencs for two raters and three
occasions for logically comparable items for the Flanders,

(VC, CCO, and STARS observation systems, - -
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loionl Gty Tiv sy g R

- STARS;‘;_
iGivés=&iiggﬁiénl' IR 6 7“,0 '

6 Hiiéi-*§;=‘; 7
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Sy

?s'-f-Diéapprn%al_ o

Vo commetin g 0

infornational feedback- R
o negative e

:* ;fIg?9fi“g” . R | o

o

';,“'iNDEE CDEfElElEﬂtE abgve ¥ W;thﬂﬂt ( ) ate. genéraligable with two ratﬁrs and. three DQEESiDﬂS L ‘;_J_iif';;[3<

Generalizabllity af 7 was reached far same combinaLian nf 8 or fewer raters and 8 nr fewer accas;ans




- Measuring Clas room Interactions: How Many Occasions

are Required to Measure Them Reliably?

Oded Erlich - Gary Borich

Tel-Aviv University and

The University of Texas

Israel at Austin

One important line of inquiry in research on teaching ha as opera ”"iaﬁally,_

defined teacher behavior variables and examined their relationships to.

kstudent achiavementi

This approach assumes that the individual teacher plays

a kéy role in prnducing student 1earning Hawaver, results from carrelatiaﬁal

,studies of teachet behaviors and student outcames have been disappointing w1th

most ccrrelatlans law or nanEpllﬂablE (Borich, 19?7 Shavelson and Atwagd 1977)

Shavelson and Atwood (1977) in a fecent teview ‘of curfgnt teseatch on

frteaﬂhiﬂg, hypothesized that one pgsslble raasnn fof the lack af relaticﬁships

between teacher behaviors and szudent achievemEﬁt 1s that tha generalizability

.. of b haviofal measurements has not been adéquately ex min d or estab,,sh&d to..

: aallow Eanclusians abaut relationships between teacher bghavior and Etudant
,autcames ) Measures of teachex behavl0f éantaln patential scurces

Jof arror (facezs) such as observatiﬂn chagion,'observers, and subgecL matter

:"which might afﬁect their generallgability Ihe generalizabilicy Df measures-.'7’5

!¥is nnt a fungtion af these separaté facets, but rather a functi@n oE the

[fsimultaneaus consideratlan of all the fazets which might affect the generalizability7‘i

"pf*the measurési _The Effect oF these facets -on the generalizsbility nf Eeacher

behaviar can be estimated by the applicatign:af genarallzability thEny

(Crgnbazh Gleser, Nanda, and Ragaratnam, 1972). In generalisabllity theory

“a generaligability study (G study) 15 condgcted which has twa purposes. The’ 

rst is to examiﬁe the generalizability of teacher behaviar measures by




Heeeufiﬁg Classroom Interactions
' 2

'eeneideriﬂg the measurement feeeee;(eig_,:eeeeeicne and raters) which effeet
the reliebiliﬁy of measurements ebﬁeined! Eased on this enelyeie, a G study
Ehen reeammende variables for inelusien in future deeisien etudies (D etudiee)i
whieh examine relationships between teeeher beheviere and student outcomes.

,anly a few studies on the generalizability of teacher behavior eeeeuree
have been reported. They have. either explained how to apply geeerelieebiliey
theory to exemiﬁe the problems in meesuzing'ee: her behavior (e g., Medley

Vend aezeel 1963; McGaw, Wardrop, end Bunde, 1972; Mareena, 1973; and Rewley,b
l975); or they have fei]ed to use eppreprietely the data eveileble (e.g., 7
'Seﬁeeyei; 1974).

" 8ince generalizability studies were not available, SheVeleen end Atweed

explered the measurement problem by examining tudiee whieh dif‘efed in':
measurement feeete, but which used simller teacher verieblee. They ettempted
- to find petterns in the eeabillty of teacher behevier meesuree across theee
 studies, Although they could not determine the amount of error eeﬂEfibuted
by various facets in eepefete etudiee, they reached eeverel tentative

" conclusions eb;ut the stabi 1i2y of 13 clustefe ef teecher behevier veriab;es.
':Glebel ‘ratings were found to be the most stable measures while variable
clusters of teacher pfeeentetien, positive feer.ﬂ::eek,a pfebing, and difect
control were feund to be moderately stable. Ueeteble vefieble'eluetere‘
included teeehef questiene, negative feedbeek ﬁenprebing beheviere, indireet
eentrel, end etudent—eeﬁtered teach? s l |

T w

A recent generelieebllity study (G study) exaﬁined patterns ef error
'MISDureee eontfibuted by the.facets f raters and eeeeeione in otdef to edentifyar
:;generelizeblermeeeuree ef teeeherrbehaviar (Erlieh 1975) . Erlieh eﬁelyaed 7

A;dete eelleeted by Seﬂdevel (1974) whieh ineluded frequeney eeunte as well as

’glebel atings on’ tive Sth gfede teeehere ebeefved by twa er three retere

S

'f; while‘teeehiﬁg feediﬂg end methemetice on: three ebeefvetiaﬂ aeeeeiene. -Eflieh'

63
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'Teachér—child Dyadic Intéraﬁtian System (Braphy and Evertsnn, 1976) Subjects

Measuring Clas room Interactions

3

‘defined a measure of a variable to be generalizable if it required a combination of

4 or less raters and 10 or less occasions to’ reach a coefficient of generalizabili
of 0.7. Variables were classified into three groups: (1) low frequency of
occurrence (ultimately excluded from an alysis), (2) high frequency variables
whose measures appeared not to be generalizable, and (3) high frequency
variables whose measures appeared to be generalizable. The teacher behavior

variables found to be potentially généfalizable in his analysis supported most

of the conclusions reached by Shavelson and Atwood concernirg the stability of

these variables. The one exception occurred in the cluster of variables related
to teacher questions. Shavelson and Atwood found all questioning behaviors to
be unstable, but Erlich found that those questioning variables related to ways

of checking student reactions and learning were generalizable.

ﬁéasﬁ of classroom interacticn acﬁurring during 2pd and 3fd grade class

activitias Exﬁluﬂiﬂg reading instruction and to provide 1nfarmatlan cancerning'

_the number of observation occasions required to reach a D 7 level af

generalizability for each of these measures. : .

Method

The daﬁaranalysed in this study were collected during>§he:5220ﬁd yéar of

a two year replicated study of teacher effectiveness usiﬁg the Brnphy—Gnad

were 28 teachers who had 5 or more years of taaching experience with their 3
most recent years af experience at the 2nd or 3rd grade level. Theseifeachefs

ﬁére elected: because they had shown high cansistancy in prcduﬁing student

'learning gains on the Metrapalitan ALhievement Tests. They were nbserved

R

'between 9- 14 times- durlng whoie class agtivitiES and feading instruction by

twa different raters wha alternated across occasiuns.

64
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Measuring Classroom Interactions

4

Some teachers were eliminated . from our analvsis since almost no data ware

recorded faf them on one or both of the two main gategariés of variablas in

the Brnphy -Good System--public respanseraﬁd private response variables--dur ring
nonreading class activities; Also, although teachers were observed a total of
9-14 times, about half the occasions included only reading group instruatiﬂnf
leaving 3-7 occasions in which data vere: collected on dyadic interactions

other than reading. Iherafara, Ehe sample was reduced and data analyzed

variables and 22 teachers on 5 occasions far the category of private response

. variables.

The de Sign selected for the analysis was a one facet ﬂE%tEd sig,;
casions ‘being nested within teachers. Occasions were canside:ed to. be nested
because teachers wera absarved at. dlfferent times of day, on differe it days
and teaching what may be considered different lessons.

Even thaﬁgh an implicit source of errar, raters werernct cﬂnsiﬁefed és a
potential source of error in this analysis for éevétal reasons. rFirst, all
raters had extensive training during the first year of the study éﬂdrduring the
summéf prior to the second yeaf of the study, enabling them to cansiéﬁeﬁtly tgééh

at least 0.8 zgreement. Furthermore, the criteria for agreement required that

'Iaters achleve a D.S,feliability not only for Eheir codes 1in each general :ategary"

i
:l\

- of behavior in the observation system, but also for fféquency counts on l sters

af variables within each category. Disagfeements between raters were mast often

a result of one rater being able to code more- 1ﬂf0fmatian than anather, and

~therefore, the rank ordering of the teachers was not affected. - This implies that

there was minimal geazhé%=rater interaction; and therefore, raters were considered. .

not to be a potential source af error affecting the generalizability of the

.Mmeasures. .

',The'léaéhe:EChild Dyadic Interaction observation instrument attempts to code
Y o , _ TLTTTRTE R EREE
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- (Academic or Nonacademic); Quality of Student Raspgnaa to Queatiuna, Taacha 'sg

Measuring Classroom Interactions
5

all dyadic interactions (teacher behaviors with respect to an individual child-

as well as the child's response and interactions with the teacher) occcurring

_in the classroom. It contains 167 variables divided into two main catagotiaa.

pub7i: response variables, in which the teacher-child interaction occurs in'a

Toup aatting; and private response variables, in which the teacher and child

L]

confer privately about the child's individual work. Within these two uataguriaa

of variablaa, Brophy and Guud identified aluatara of variables. Tha public

vaviables included the following clusters: Teacher's Method of Selecting

- Students to Reapuﬁd; Difficulty Level of Questions; Type of Quaatiuﬁa Asked

Feedback Reaction to Student Responses; Szudan; Initiated Cummanta, and Studant'
lﬂiéiaﬁad Questions. The private interaction vafiablaa were divided into
Ehfaa clusters: Child Created Cantaaaa (CCC); Teacher Afforded Cuatacﬁa”(IACl;
and Behavior Ralatad Canﬁactair ) 1

Generalizability theory was used as the a;atiagiaal basis for the data

“analysis, TFor each variable, the analysis providad the estimate f tha univaraa

score (true score in classical test theory) variance [ g (t) ], and tha EstlmaEE of

‘the error varianca, which in this’ daaign was due to the teacher uccaaiun

.intaractian cunfuundad wiuh cha occasion vafiaﬂca and* unidanuifiad auuru es f

error E g (u,tu,e) j ‘Based on Ehaaa variance :ompunanta, tha ﬁumbaf cf uccaaiuna.

faquired to obtain a ganaraliaability uuefficiant of 0.7 was calculated for aach ,

~variable. A ge 'a;,l zable variabla was defined in this atudy as one fuf which .

v'a coefficient of ganaraliaability uf 0.7 Eauld be obtained by obaarving tha

' Laazhar on ten or fawaf ubaarvatian aa:aaiana, Nut unly is ten a pfactical
'”_uppar limit on tha numbar uf ubaarvatiun ncaaaiuna which uuuld ba uaad “but alau,:'

,and af gtaatar impartanca,_zaachaf behaviors which require more than tan aacaaiuna

5

'?tu abtain a raliabla estimate are usually inuunaiazant and fluctuating, auggaating

"'a naad to radafina and/ur racancaptualiaa these variablaa.r
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lffequeney eeunte for theee Interactions were uniformly low end wete‘ebteined
~on leee'then three occasions fer each teeeher_, Thie type of infrequene veriable
'wes eliminated from the enelyeie einee theee frequency eeunts were t,ei
~:;ineeneietent Ean.lew? limiEed Ee too few teeehere, and wnuld hane demendee

Two entire clusters of varia blee—estudentaInitiated Queeeinne and Studenz Initieted

- by thie process, Brnphy end Eveftenn (1976) euggeeted in their enelyeis thet ' ;';EQQ~ﬁ

:eluetere. In generel, these variables appeared 'to be inftequent beeeuee of

j”etudiee erEeeeher behaviors - and etudent outcomes.

aieverieblee. aVetieblee_ete grouped in

Heeeuring Class em Interactions
L e

Reeulte

Iniziel inepeetinn of the data feveeled that a ﬁejerity af the veriabl

"'eeeurred infrequently. Two typee nf lew frequency verieblee vere identified.

Ihe firet type of infrequenﬁ variable con 15is ted of v rieblee for whieh .the

' frequeneiee were eeetLeted Ehfnughaut the Eeeehef by neeeeien matrix cl.e.,;

' enly a smell number of teeehere engeged in theee dyedie intereetione, Ehe ;',,:i

a very lerge numbef of eeeeeiens to reech an eeeepteble level nf generalieebility.a

éemmenﬁ —and one euhaclueter—rapinien Queetiener -were cempletely elimin, d,';'irf

”theee typee ef interaetinne mey be inepprepriete fcr Eeeehing fundamental teal

skills in Ehe 2nd and Brd grede_b The other low frequency verieblee ef thie o

type which were elee eliminated were epreed Ehfeughcut the remeining vefiable.-

the detailed nature of the observation instrument which ettempte to ellnw for

all possible intereeeiene even when their eeeurrenee is nnﬁ prnbeble (e g.

ﬂpfeiee efter a wrnng answer or eriti cism after a right enewer)

A eeeand type of lnw Erequeney verieble wee reteined for enelysie. Theee :':

llnw fregueney varieblee were reeerded for relatively few Eeeehere, but eeeurred

more eonsietently. Theee verieblee, elthnugh eecurring inftequenely,_mey be iv

1 generelieeble .and, if eueh is the case, ehnuld be ineluded in eerfelatienel -

Teble 1 preeente the reeulte.nf ehenenelyeie Eef-the'puﬁliefreepenee

1T eluetete beeed Dﬂ th ose

f',
7 B

tﬂfg'
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Measuring Classroom Interactions
7

-developed by Brophy and Good. Each variable cluster is discussed separ rately,

For each variable the table inecludes the estimates of universe score variance
[ th) ] and error variance [ a= (o to,e) ] and the number of occasions required

to reach a 0.7 level of generalizabilityivr'

 The first variable cluster, Teacher's Selection of Respondents, describes

the way in which the teacher selects students to respond to questions asked. The . -

Eéa;her may elther preselect (name the Ehild who 1is to answer before asking :he

quéstiaﬂ), select a chi;d from amaﬁg thnse who valunteer to answer; or select a

nnnvaluntaer. If a student gives the answer bEfoE the teacher has tima to

select a studEﬁt this is labeled a '"call-out." Ralatively few cgcasians, three,

are needed to obtain a reliable measure of the frequency of call-outs. 'Teacher

"selection of a volunteer" and the "preselection of a student" to respcnd are
P ‘ t’ , :

gEﬁeraligable,rbut these variables require more occasions, five ‘and eight

respectively, to reach a 0.7 level @f generaligabillty. The last variable,,

LERA I

"selection of a nonvolunteer," requires twelve occasions and is nmngeneralizable,

if we use our earlier criterion of ten occasions as the practlcal upper limit’

V.Gf the number cf occasions thdt are poss Wble.

L

The next cluster, Type of Questions, contains variables related to the

- type Gf'qﬂestians asked.v "Product" and prccess questions reﬁ:eééntrdifficulty

1 1 of a ademic questigns. To answer a .product question, tha child must. give

a spaci;ic correct answer which can be exprassed in a single word or short

phrasg The prccess questian which is- ‘more complex, requires the child ta

’explain the steps which must be followed to sglve a prublem or feacH a
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umm ;;r, tha findings j_ndicate »t at‘ maﬁy publiﬁaﬂd

private variables

‘can be cgnsidered as’ generallzsble if measured by the faqu"
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TEACH

;"fgfédﬁéthQégﬁiéﬁél:
" Process’questions
FijﬂgﬁaéSdémiélQﬁéétiéﬁ§A 
| "Subject—matter—felétedrSElf referénce
quastlcn abcut tha szudent s
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';l625§ME7'v?

1}

E

Aruitoxt provided by Eic:

RiC

.Paft%carrect:7




ERI

Aruitoxt provided by Eic:



(€)

ERIC

Aruitoxt provided by Eic:



EACHERuAFFGRDED CDNTACTS

:Dntact Wiﬁh lan f dba;k,-

.Teacher overreaction... .-~ -
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where are the erra
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... during Reading Instruction .

Dded Eriich = ,,1fi :'1"f*”’ I Gary Barlch

‘The' University of, Texasﬁ’

Israal at Austin
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”éppii Enaralizabillty thenry to examine- the préblams in measuring Eeacher

'*;pracess variables or they have failad to use apptcpriately the dats available.‘ L

-_Q(See Erlich 1975 ) Two. appfﬂpfiﬂté gEﬁErallzabili:y studies recently Examined }i,

‘i’variables af 5tudentsteacher classraﬂm interaatign.; Efli h and Barich (1976)
- Hanaly;ed classrcam interacﬁians dufing nnnfeading class activitles in the Zﬂd ;A,;fffél

vﬂﬁand de grades.‘ Erlich (1976) analyzed 5th glade teacher behaviérs nccurring-%f;ﬁ*;

'jduring réading and math cambinad Because different subject matters,ré g

z?; read1ng, math, sncial studles, may ellcit dlfferent kiﬁds and ffequeﬁ ieé?éf 3

prupll—tea:har classraam interactlons, Dbservatian data a£ iﬂteractians

dccurring

“ﬁ‘dﬂring“dlfférEﬁf subject mattefs may need ED be examlnéd”separately

Purpose

The purpase Df th;s study was ta ;dentify ceacherspupll 1nteractign5 -

: chufflng during beglﬁnlﬂg -reading: lnstructicn and to Examine tne generali;—iwa"’ i

abllity of these measures ef :lasstanm 1nteraction, S e e e

| ,Méghéd

, fSéﬁiie;f The data analyzad in this 5tudy ware callected dufing the EECOﬂd o
. : ) i a1 .

Gaad;Tea her—Chlld

Ty

Dyadic Interaﬂtlon System CErophy and Evertsan 1976),

S._Ja‘v’— o

.Subgects were 26 tesghers whn had 5 or mata jears af teacn;ng expEflence w1th 7

V‘ﬁh31r 3 mcst recenz years Df Exparlenﬂe ‘at- the.End or 3fd gtade leval.- The
PR . R -4 d

A were ﬂbserved frmn between three and seven times during tééchefé'f
'*instrugtlcn by ff ‘differ ﬁt‘rate:s_whg alzerns;gi*acrass:g;ggsi,7

TA llnea: pap;grn of e;thar galﬁ,.canstaﬂcy, or. dacline over

.periad EDHSEltuted ‘the:de fi
(Brophy,-1973) - - :

the threg year'
on- af EDHElEEEﬁﬁ pupll learﬁing in. thls study

O
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'occasi'ns, five DCEaSiDnS were sele:ted at randam fcr the analysis

,hat raters achieva tha 0. S

‘eategory in the DbEEIVEtan systam, but alsc DD fréquenﬂy eaunts within EEEh

Qlcategnry. Disagtéements betwegn taters ware most aften a fesult af,one ratét"“
“being able to aode mofe 1nfarmat1cn than anather and thg:ethE;Jﬁhe;rsgk;f'

‘.gfderlng of Ehe taachers was nat affe:ted This impl‘ g-that-};ete was‘éisqiﬂ

;mi 'mal Eescherirat vi tetagtlgn' and therafafe, ratets"’

o
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w1th1n ﬁhese twg cstegaries af vaflables,‘Brophy and Gcad idéniified cluster

¢WQComments"and Student Inltiatad Questlons.: The privaie intetaction variables

Nanda and,Rajafatnum;,lSIEDE

d_saurges of Erréf_ﬁgq,iﬂstqselﬁl;' Thg;fgfmg;a for obtaining the
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A general z b e variabla was defingd in this study as.one far Wthh a

cDEfflLlEﬂt of generallgablllty af 0.7 could be obtained by nbservlng the teaaher

“on EEH or fewer Dbservatlnn oc;aﬁlﬂﬁsi Not iny is ten a practic 1 pp, limit
-on -the number of abservatlen occasions WhiCh could be used buE alsc, snd of greater
impartanze, teacher behaviors Whlch requ;re more than ten occa51an5 ta thaln a

rellable estimate are usually inconsistent and fluctuatlng, suggesting a need

,tc,redefime and/or reconceptualize these variables.

’3fﬂA R Iﬁltial iﬂSpEPtlDﬂ af the data reqealed that a majorlty Df the variables

cccurrad infreque tly, inconsis stently, and were. reccrded fo only a few teachers.

Th;s pattern of QECurtEﬁEE wssp hafac§2flst, @f a;l v:f ables in. threeigiusﬁersé;fff.

Stud nt- Initiated Questians; uﬁant In;tiazed Ccmments,'and Chlld

Gaﬂtacts —and two sub- clusters——@plnlun QUESEIGHS and NansArademlc

Ques tions. Brcphy and Ev vertson (1976) . sug est jd iﬁ>,heir'aﬂalysis Ehat the-
o classtngm 1HEEfaCthﬂS repres énted by these var;ables ‘may not be apprmpriaté

for aching fundamental taal skllls such as readlng and math in the 2nd and

Brd gfades.* The rest of the 1Dw frequency varlable were scattefed thréughautr
EhE femalnlng vﬁrlabla clusters. They- appeared to be 1nf£eguent mainly becausé—é»~
~“of the detailed nature of the abse:v ti nstrument which attempﬁs to’ allaw

‘far all poss;hle lntaractiOﬁs even whan thElf accﬁrreﬁce is nat llkely (e g

s.

pralse after a wrgng answer or- CIltlElSm after a right answer) Nane Gf Ehe

1aw fraqtency varlables desctibed sbave appeafed to play any appreciablé fDlE

"}‘iﬂ prlmary reading 1n5tructlan in the classraams abservad and ware, therefore, LE T

 éliﬁiﬁ§Eéd fram the gener;lizablllty analy51s.i

Aruitoxt provided by Eic:



Aruitoxt provided by Eic:

'*leely infrequent eceurrenee a

'\EL

" the question), select a child from among those ﬁhe,velunﬁeer Ee”anewerfJef

'eeleééve‘neﬁvelgnteef; If a etudent gives the answer befefe tne teaehef hes

1{62 eicne are. needed to ebteln a felieble (genefelieeble) meeeure BF the:

:feeleceien ef a velunteer

dietingﬂiebing between effective and ineffective teachers despite their rele—
\

e
]

LOs:

L]

teachers eﬂd eheif genefelieebiliey,eheuld
be eeeﬁinedé These feued‘te be generalizable enuuld be 1ﬁc]uded in correlational

tudies of teacher-pupil c¢lassroom interaction and student outcomes to -determine
o) o ) . e EERE

o

1

if they are, in fact, important variables in reading instruction.

Table .l presents the results of the analysis for the classroom interaction

5

- variables analyzed. Variables are grouped inte five clusters based on those

developed by Brophy and Good (1959) ‘The first four eleeéere‘eenﬁeiﬁ*publie

_interactions, and ‘the last cluster contains private interactions. Each

~ variable cluster is difcussed separately.. For each variable the table ineludeerfwlwr;;

. o B . . . az ,A i . 7 2 .
the estimates of universe score variance [ ¢“(t) ] and error variance ’ [ o’ (o,to. e)~]:'f

and the number of occasions required to reach a G,7W1eVe1,ef.generelleebility

INSERT TABLE 1 ABOUT HERE

The flret verleble eluetef, Teechef s Seleetlen of Reependente, describes

the 4ey in which the teeeher eeleete students to teepend to questions eeked

- The teacher mey eithet pfeeeleet'(eeme the ehild!whefie to answer before eekingje

f'?etlme to. eeleet a EEUdEﬂt EhlS is 1ebeled a eelleeut;f, Reletiveiy few

L}

or .a neﬂsveluﬁteef or Df the ffequeney ef eell eute

:*d 4 respectively) . Ihe laet verleble, pfeeeleetlen ef a’ etud
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t;'type Df qu ,ians askedi "Chalae questians,","ptaduct qu stigﬁs, ‘and proce

lrbe generallgahle '"Pfaﬂuct quesﬁians and gthiCé quastiﬁns," thg ty

found to occur iost freq Ently:,,

";abilizy; "Prﬂceas questian*" is nﬂngeneraagzable, raqulrlng 16 oceasions to

‘.>Eluster——praisa fgllcw;ng a correct answ fv=aﬂcurred ffequently'gnéugh to -

:ffregularly during reading 1nstfuctlan., IE needs anly three observation:

wloccasians tc thaln a D 7 level Df generaligablllty.4 -

The next glustar, Type of Questian, canﬁalns variables related to the‘ o
- . .

‘M\
-

f’gge stions" prresant dlfficulty levels of academic quest1 us. " To answer a

" “choice questian; Ehe chilﬂ‘must select the correct answervfram two or more

éﬁtians giv%ﬁ b? the Eaacherg, To answer a prgduct quéstian, thz Ehild must

- give a spgziflc correct answer which can be expressed in a s;ngle word or
—ghafEVPhtéséff The gracess questlcn, wh;zh is the most camplex, requires the '

-child ED explai, Ehe steps whlch" be f' lDWEd tc salve a prablem cr Eo B

‘:, :reach a cone 1 iani' ‘Two af tha threa variables iﬁ this cluster were faund tc

reading instructlnn at thase grade 1evels,,$

a

:Eqﬁiréffauf éndrfive Gégasi ns fespectively to reach a- 0 7 1evel cf géﬂgraligéifi

i

:feach the accEptable level of genaral;gability,

" "The third cluster, Qual;ty af Student Respcnse to Qu Dns, evalﬁétes

student answers to questlans., Fput.varlableg were‘ecﬁsidEféd:~ "EfoEEE" and

"part-correct," "wrong," and'"na résp@nse,“ All can be estimated by tthE ar*,ff

fewer écc351aﬁ5, 1nd;La§ing that of these variables the bEhaVlDrE are

,hlghly can51stent within a pdftlﬂulaf reading instructien grcug,,

Only one Vafiablé in ghe Téachar Feedback Reactiaﬁ ta Student Respanses

¢:warraﬂt,aﬂalysisg Apparently, Ehls 13 the anly Eype of feedbétk*which'cécufs.§""x

—

- The last cluster, Teachef Affc:déd Cantaacs (TAC) :Dntains private dyadlci




“ behaviors oceutred 1n£requeﬁtl§f"Théiméééﬁtéslgf:TAG'éériéﬁiéévééiéﬁéé”tam
work and to maﬁagement'prczédufas were bath'nangénéfalizébleir Thésé tgaéhers‘
L{ béhaviofs, althgugh cccﬁfiing frEquEﬁtlg, fiuétﬁaied sé gteaﬁiy=that~13:aﬁd 18

ccas;ons'wculd be neaded to obtain a reliable estimate of th ir behav1cr. On -
rthe other hand? measures of intafagtipns télatéd to a'child s‘behav1or were
quite :ansistént,' All measufésraf behavicfarelatgd contacts are genéfaligable

with the number of occasions required to reach a 0.7 level of generalizability =

ranging from 3 to 5.

'Qisgussion

The flndings above 1ﬁdlcaté that a majority of Ehe variablés;

analyzed can be Qénsidé;ed as generalizable 1f measured by the requ1red.nuﬁbef
 of gbsérvgticnraczagicnsi, It should be ragalled rhoweverg that all cher-'t

Dyadlc Intefactlcn SySQEm varlahlas not prESEntgd 1ﬁ”thé*£éﬁie”éiﬁiﬁitéd,sﬁcﬁ

low frequency counts that they were Exc;gded.ffcﬁ analvsis! Althaugh some

of these ﬁigﬁtlﬁé féuﬁd‘géﬁera;inglé;,Ehis'general;zablllty statistlcaily ;'"
lrcéﬁla fésulérfrémbéhe faétA;héz théifvfréQUency of occuEEEﬂ:e,tEﬁds to be
*-caﬁsiséeﬁﬁly zero. o

erhe laége numbprrgf infféquent EEaCth!;hllﬂ dyadic 1ntegactlnn vaflables

'fsuggeét” that pfimary readlng 1nstructian can51st§ of a 1im1ted range af such

”béhavicrs. These flndings, hawever, do not exclude the . passibility that some -

"»Qlassroam 1nteract13n variables during readlng 1nsttgctioﬂ-atihighar graﬂe”'

: ;evgls migh;_bé more infraquggt and/f zéﬁsistenﬁ at these levels. ‘If:such‘

r.,:is thé gase, these ﬁariableg should be analyzed to determlne their generallzability..ff

"”T'n Qbsefvation Qccasicns were selected as the maxlmum numbaf allawed ta

j t§ach a D 7 1eval of ggﬂg zablilty in this study.  The number Qf accasiﬂns

'~f:ém-l=9'oc:asiéns, Past classraem observat;an gtudies cgns;dering a fange gf

ASubjeéE‘ﬁétt’f"

leasure Eeach'r behav1ar5 (Shavelson and Atwcod l9?7) Tha presentra alySIE

Aruitoxt provided by Eic:



indicates that some variables require more than tthE Dccasiﬁns to be measur gd

i

A"réliably.r I should be ngted hawevar; that in this study 1ntera:tions accufrlng

fréquently dur;ng teadlng instruction’ may,'in ganeral be ansidered highly
b“ zanslstentil Almost half of the gaﬁeraligable variables could be measured fellably -
by tha ‘uge of three observation occasions aﬁd appraximatal?rthfeeuquafters Df
them by the use Gf five obsetvatlan occasions.
%5 :— ':rir'Claser 1 bservatioa sﬁudles frequ atly Dbsérvedrteachers teacﬁing diffétent,

subject 7 matters, but cnmblnea dlfferant EubJECE matters for analysis, The Teacher o

iEffEEthEHESSVSQ dy ( Brophy and Evertsan, 1976} cudéd the resdlng data

"54§afa§ely; allcwing read;ng and nonﬁreadlng class aﬁtiv1ties to be analyged
‘Vééparét 1y A c@ﬁéar;san of the -resu 1 of this sLudy with thase cf Erlleh

- and gor12h (1975),7wha analyzed the generallzablllty of ‘the non- reading
actiﬁisié;, indicates that_ classrcam lnteracﬁloﬁs during reading and non- feadlng, 
miﬁs;gycti@n?élffer in several significant ways;'

’ Reading'iﬁstfuctiaﬁ éppéérs to be pfimarily’a ﬁublic @fééé’sii”With the
exceptian of behav1Dr§related con nta ’Es;’él art all of thé pflvaté 1nﬁefactlaﬁ‘
vgriables ﬂccurfed inffequently! Nan readlng cla és acﬁivities appeated halanced,
rbEEWEen'puﬁliz'aﬁa private 1nteract1cﬁs and 1ng1uded ﬁany more prlvate teachef—
'childriﬁﬁefacﬁians (bath teazher afforded and chlld craated) _ Far Example;
:id,Efli:ﬁ aand Barizh's analysis;.the glustar of child. created‘égntacts contained.

- the.lafgest ﬁumbet of varlables analyzed. inrthls Studyiﬁthg enti;g_;luszer’

. w35~ellminated because savfew ingtané

: ~read1ng 1nstruct13n WEfé rECﬁfded

Teachers alsa asked différént types Df questigns in readlng and non- tesding

iﬂstfuctian._ Duting nansreading EEElVlElES, almast all questians asked wefa:f 

Pf@dug* quepflﬂng " "ChGiEE QUestlans appeared so’ iﬁfrEQuently that thisrif':"w

Aruitoxt provided by Eic:



1
Tea hers sppéarad to find choice questians partlcularly sﬁlted to readlng
--inszructlan, but ﬁéE to other subjects. Teacher questigns'Wére more task

- 7 : . ,
oriented during réading,instructian. SElf—FEfEfEHCE'quEStiﬂﬁS were  asked
"during non-reading activities, but only academic questicﬂs’océurfed'duriﬁg

ix”, .féadiﬂg iﬁstfucziéﬁ-
Teacher behav;ars appeared influenced by the reading context in several
othér imﬁaftant ways. For example, selection of a ncnvéluntééf during

'} non-reading sct;vitles was 1n 1stent and‘its measufement nnngénerallzabla,*

' whlle the same behsv1af was highly consistent and its measurement ganerallzable
duglng readlng instructlan The ma:erccn51sﬁent sale@tlanAofrﬁgnvalunzeers
dgtiﬂg‘reading suggests that éhe teacher -is more likely to iﬁsist upcn invalvlng
'Ehe»féluééént, shfg or ﬂéﬁsaéserﬁive'child duflng reading than dgrlng naﬁ‘feadlng
:sétivities; Anather natewofthy dlffEfEﬂCE ocecurred in Eherqual;ty_of studant'rr
Jrespanses té questians The perzentage af :érre&si wrang; pafﬁﬁéﬁfféétr an&= 7
:no'regéanse anéwers could be estimaced 1§ Lhree or fewér accasions durlng B

'ﬂ;Feading instfuctiani while the nuﬂber ﬂf ﬂcc551ané-fequ;red during naﬁ feadlng

-activ1ties was six or greééaf This dlfference suggésts that tha teacher is

',more consistent .in gauging the dlffi:ulty 1evel af questians during réadlng

e instructian zhan during Dzth aetivities. A f;nal differencg was that feedback

1@;type reactians were-far more 11m1ted durlng reading iﬁSEtuCthﬁ than dufing

>;nansreadiﬁg instru Eian.= Dnly one feedba:k féspénse——praisa aftéf a anrre t

Eiréspanse—swas emplayed Erequently enough during read;ng iﬂstfucglnn tn be

F

“fcansidered fcr anslysis.  , . :',f’t ' L g < B

“”,In:summaryq the findlnga af this study suggest that Gbservatlan data far‘“ ;

s

\readi'g instructian shauld be analyzed separataly fram dssa abtained during

other'types af instruatiﬂn;: Behaviéfs 'b Etved dufing,vsay, math or social

Vrcccur during reading,¢and conversely; reading instructian may

This study fnund that reading

unique to. Ehat cantext;f

Aruitoxt provided by Eic:
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instruction encompassed a narrower range of pupil- teaéﬁer classrccm interaction

- than that fcund during non-reading 1n5truct1an in the same LiaSngams. Even

when the same behav1ors occurred gFfDSS subject matters , measures of Ehése

'beha riors may ba generallzabl in one cantext and not iﬂ:théréthéz' or the -~

-

'<V'A:numbéf af occasiam neces sary to reach an acceptable level of generalizability

\W

I

ay differ. 1In planning future observational studies of reading instruction,

esearch

sHM  g
M
\m

rs should tglyruﬁan the fi diﬂg of this‘sfﬁdy ﬁO“aScéttéinfthe

teaching behavior during reading instruction.

;hkiegg

ERI!
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Estimate of Universe Sco

Variance and Error Varlance,

and Number of Dctas;ans Requlfed tg Reach 0.7 Level of Generallzab;llty

for Dyadic Interaction Variables during. Readlng Instructlﬂn,

1

~ Teachers'

_Selects volunteer

'Sélects Ncnvaluntéer

Call-outs by student

‘ Pregeleczs student" -

Type

of Question

Choice questions

“Product questions

Process questions

~ Quality of Student Response to

Questions

- Part-correct

Correct

B ii‘", Wrﬂng

A NQ R55panse LT

?Teachef Feedback Reaction to -

Student Résponses o

Praisé fDllQWlﬂg cnrrect answer

Sélegpiagrnfigesppndegts

7;2(5)

-

§7 (o, ,téisié:)

Number of -

- Occasions -

273.78

-2.42

- 266.64
608.93.

- 16.64

315 :irl_

342,09

121.09

10443

W

16
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Table 1 (cont.).

“y ~p . 'Number of
o(t)  o7(o,to,e) - Occasions .

ngther Aff@:ﬁ?ﬁ Contacts

‘Work contact 1nv0lv1ng briéf .
»cantact o R --5.41 - 30.45 13

. Prccedufal managem&ntﬂéantacis

Ln

ko
L
‘wﬂ“;
o
]
-y
]

Behavigfal related cantacts

B Cantacts 1nvolv1ng no teacher 8.45 . - . il;DB' R 3

~oerror o - — R ' :

- Contacts 1nvalv1ng teacher- - 74.80”;" *:fT;STiéffﬁ{fiﬁﬁmwffwf?,%L”
—warnlng EE ' ' '

‘Contacts 1ﬁvclv1ﬁg teacher , ﬂl, , Q!9§hﬁ'f_,._z{22 E s
Eritlc;sm ' e - R
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