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P R E F A C E .

,- The volume before yOU'ii thel,report'dbf one of ten'Tanelt,,that pinti-
cipated in a five-day'conference ip Washington during, the summer of 1974.
The primary objective of this Conference was taprovjde anagenda.for
further researcli'and developMept to gyjde the Institute in, its planning
and funding over the next several years. :Bath by,the invotvement of some

100.respected practitioners,,adMinistrators, and.researchers as paneli4s,
and by the publicdebate and criticism-of the panet.rqports, the Institute
aims to create a major role for the practitioner and Cresearch communities

. in determining, the direction of government funding.
. . ,

The Conference itself is seen,as only an event in the middle of the
,process. In many months of preparation for the Conference, the staff met
with a number of groups, -- students, teachers, adminittrators,.etc. -- to
_develop coherent problem statements which served as a charge to the panel-
ists.. Panel chairmen -and others met both before and after the Conference.
4everal other panelists were commissioned to pull together the major
themes and recommendations that kept recurring fn different panels (being
reported in a separate Conference Summary:Report). Reports are. being
distributed to practitioner and researah,communities., The Institute
-encourages other interest, groups to debate and crttique relevant panel ,

report§ from their own perspectives..

The Conferende rationale stems- fromthe frank'acknowledgment that
much of the funding far educational research and development projects
hasnot been coordinated and sequenced in such-a way as to avoid Undue
dupficationf yet fill significant gaps, or in such a way as tb build a
cumulative impact relevant to educational practice. Nor have an agency's
affeeted constituencies ordinarily had the opportunity for public dis-
cussion of funding alternatives and proposed,directions priorto the
actual allocation of funds. The Conference is thus seen as the first
major, Federal effort to develap a coordinated research, effort in the
social sciences,.the only comparable efforts being the National-Cancer
Plan .and the National Heart and-Lung Institute Plan which served as .

models for the gretent-Conference.

A's one of the Conference panels points out, education in' the United
States is moving toward change, whether we do anything ,about it,-br not.
The outcomes of sound.. research and develbpment -- though only a minute
portion of the education. dollar --, provide .the leverage 1by which such
chahga can be afforded ,coherent direction.

41,
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In implementing these notions for the area of teaching, the Conference
panels were organized around the major points in the career of a teacher:
the teacher's recruitment and-Selection (one panel) training,(five
panels), and utilization (one panel). In addition, a padel was formed
to examine the role of the. teacher in new instructional systems. Finally,

' there were two panels dealin research methodology and theory
.deveIopment.
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yithin.its specific problem area,'each panel refined its goal state-
ment, outlined several "approaches" or overall strategies, identified
potential "programs" within each approach, and ,sketched out illustrative
projects so far as this was apprtptiate and feasible.

Since the brunt of this Work was done in ,concentrated session's in
the space of a few days, the docUments are not polished, inter-
nally consistent, or exhaustive. They aremorking,papers and their pub-
licatibn is intended to.stfmulate debate and refinement. The full list,

of panel reports is. given on the following page. We expect serious and
concerned readers of the,reports to have suggestions and comments. Such
comments, orrequestsfor other panel. reports,should be directed to:

Assistant Director
'Program on Teaching and Curriculum
'National Institute of Education
1900 M Street, N.W.
Washington, D. C. 20208"
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As the organizer and overall chair= ''for theCOnf ence and editor
for this sdries- of reports,.Profe5sor.N. L. Gage:of Stan rd University-:
richly deserves the appreciation of those 'n the field of teaching research
and developMent. The panel chairpersons,.Ongly and..together, did remark-
able jobs withthe ambitious charge placed pefore them. Special acknowl7
edgments are due to Philip Winne of Stanford University and to Arthur
Young & Company for coordination and arrangements before, during, and
after the Conference. But in sum toto, it is the exper't panelists --
each of whom made Unique contributions in his resppctiVe area --,who must
be given credit for making the Conference productive up to tile present
stage. It is now,up to the reader to carrylthroughthe refinement that
the panelists have placed in your hands.

i

,Garry L. McDahiels
Program on Teaching and Curriculum

LIST OF PANEL REPORTS AND CHAIRPERSONS

L Teacher Recruitment, Selection, and Retention, Dr. James Deneen,a Educational. Testing Service
- .

2. Teachi, ngias;Human Interaction, Dr. Ned A. Flanders, Far West
Laboratory for Educational Research and Development

3." Teaching as Behavior Analysis, Dr. Don Bushell, Jr., University
of Kansas

4. Teaching as Skill Performance, Dr. Richard Turner, Indiana
University.

5.. Teaching as a Linguistic Process in a Cultural Setting,
Qr. Courtney Cazden, Harvard UniVersity.

6. Teaching as Clinical Information Processing, Dr. Lee S. Shulman,
Michigan State University

7. Instructional Personnel Utilization, Dean Robert Egp
University of. Nebraska

8. Personnel Roles in Neyilnstructil al Systems, Dr. Susan Meyer Markle,
University of Illinois

L1 .1

9. Research Methodology, Dr. Andrew!Porter, Michigan State University

'10. Theory Development, Dr. Richard Snow, Stanford University
1

Conference on Studies in Teaching: Summary Report,
Dr: N. L. Gage, Stanford University

.4
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INTRODUCTION

When research on teaching Is viewed as human interaction, It
can be represented by the six classes.of-variables which are shown
in Figure 1.

Teacher, gducation,

training, and self-
development

C
,Interactiorit

Te4cher behavior
4student behavior

_Plans for teaching
`and teacher",charac-
.

teristics

-1C

Setting .

,chal-acteristIcs
.and contexts '-

Learning.)tnd
other outcomes

Student

characteristics

Figurd 1. Main Classes of Research` Variables.

We included, as the concern of Panel Two any research on teaching
that analyzes the in yactive'behaviOr of pupils and teachers shown
in the top,'center box in Figure 1. Thus, research on the interac-
tion itself, and the asSoaatiOns of in ractiOn variables with
student learning'and,other outcomes, wi h student characteristics,
with settingicharacteriStics, with Maki g plans for teaching, with
teacher ObaractdristicS, and with teach r education are the concern
of this-Paha.

The anali§iS'of human. interaction and especially teacher-pupil
interaction is of concern to this Panel in two ways: First, it. is a
way to discovgr knowledge ibbe-hOW.the educational'arowth and devel-
opment of pupils can be improved; second, the analysis of interaction
is a:Method of educating and training inexperienced teachers in pre-
.service professional programs and experienced.teachers who must adapt
new knowledge aboUt teaching to their classrooms, their pupils, and
their personal-style of.teaching.

nie conference on studies in teaching
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. With regard-to-Creating AnoWledge, this Panel is proposing re-
search on teaching designed to discover associations among the six
classescof variables in Figure 1. With,regerd to teacher education
and training additional classes, of variables are helpful. In Figure
2,

-Interaction between
education instructors
and adults learning
to be teachers

Teacher -

Characteristics
"lam' for
teaching,

etr
Real or simulated
interaction between
teacher trainees
and pupils ,

Setting
Characteristics,

Knowledge and
skills learned
by teacher
trainees

Le
Skills & Procedures
for analyzing inter-
action to provide
feedback

Nk--- Figure 2. Classes of Teacher Education Variables.

daises of variables for research on teacher education are shown.
These classes overlap in interesting ways with those shown in Figure
1. For example, the central, box oft:4)th diagrams represents a teacher
interacting with pupils. But the product, in Figure 2, is the learn-
ing of the adult teacher. An additional, box iS-shOwn for the inter-
action between the instructor (one who teaches teachers) and the adults
who are learning alidift, teaching. The Panel recognizes that education
instructors, whether theyere professors or 'supervisors, may be less
than enthusiastic about being conceptualized as a, class of4uriables
in research on teacher education and may even resist efforts to ana-
lyze their interaction'as they teach education courses. Nevertheless,
their interaction with their_students and the interaction of these
adult students lith pupils are ,b6th shown in- Figure 2 because both
classes of variables may be associated With the extent to which adults
learn to become effective teachers. The major'point.is that the
Panel is concerned with research that produces knowledge about teach-
ing, on the one hand, and with how this knowledge can best be uti-
lized by teachers, On the other- hand, This dual concern leads to, the
discussion of validity in educattOnatresearch. which now follows.

The Panel's discussion began with the obServation°ihat we have
made considerable progress in research on teaching during the past
few decades. This progress has included the invention and.refinement
of procedures for anatyiing human interaction. But tpo much of the
research is irrelevant to pressing problems, such as the evaluation'

11 0
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of teacher effectiveness, and most research fails to be 'implemented
in preservice and inserviOe teacher education. Nuthall suggested, in
a pre-,conference paper sent to the Panel, that researchers in this .

area have adopted procedures of research from the physical and social
sciences which may not be appropriate to the study Of teaching and
that we may witness, during the next few decades, the development of
new procedures specifically fashioned for research on teaching. One
discussion on the topic of valid research seems worthy of special
emphasis at this point.

Assumption One: Practically all knowledge about teaching that
can be used by teachers will never be valid for all situations in
whichrit might be used. A "p" value which might be assigned to each
generalization is always less than 1.00. This value represents the
proportion o ations in which one might expect the generalization
to be valid. Th state of affairs exists, in part, because we have
not investi ated and specified all of the possible conditional limi-
tations to ti _cular generalization. If this kind of investigation
and specif can never be accomplished, a "p" value of less than
one is inesc abl . By way of contrast, these 4" values for many
generalization the pbrical sciences are so close to 1.00 that
the discrepancy is inconsequential.

Assumption Two: Given "p" values that are less than 1.00 for
practically all knowledge statements about teaching, anyone who uses
this knowledge, especially a teacher, must.not only decide when a gen-
eralization is relevant, but he must also be prepared to adapt and
modify the generalization and try, as best he can, to make it fit the
exigencies of the moment.

Given these two a7iiiptions, the researchers who produce knowl-
edge can choose to incl de the decisions teachers make and their
efforts to adapt knowledge as part of the concept of validity. What
this means is that the ultimate test of validity for-any generaliza-
tion about teaching is to ascertain whether teachers can use the gen-
eralization, how they use it, and what happens when they use it.
Generalizations may attain one kind of validity because they (a) are,
the product of a scientific,inquiry that included accepted procedures
of sampling and ,replication and (b) are based on relationships of
demonstrable strength. Yet this kin f validation may be inadequate
for improving education because there was no.test of_how the knowledge
can be ,utilized by practitioners. The issues involved in this problem
are'What this Panel calls the validity issue.

It would be naive to believ that the validity issue can be re-
solved by, merely extending the:concept of validity to include how
knowledge about teaching is used by teachers. Indeed, the results of
research on teaching as human interaction are likely to have implica-
tions for curriculum developers, architects who design instructional

..1
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,space, educators whd6select textbooks, those whd hire teachers, and
any other educators Who make decisions that affect instruction: 'irhe
point to be emphasized is that some kind Of-test must be applied to
the knowledge that is produded by research' 1k teaching; one such test
it whether a'teather-c use.it..- 7 '!:4:11!!

It would prob y/be disastrous, to insist 'that every research
rojecto ng be required to inveStigate'how.the findings' can

by tgachert and other' educators.- But if concern about ex-
tended validity is not th0 responsibility of every, researcher, then
*hose responsibtlty fs it?. The Pagel ..believes that. this respond -,
bility mustbe:a national concern; it lieg-at,the heart-9f the Nit: ,

missioh, and' can, be implemented most effectively at the program9evel
by coordinating a series, of-projects which form a program. Thus we' .

might define a program sp that it incluTegnot only the production of .

-k wletge-about teaching but alto the investigation of the utility of
's knowledge. A project, on the other hand, need not necessarily,
ntain both of these objectives, Ff such an extended concept of

validityls unaccePtAhle at the program level,'then it must be the
"concern of.both Ng6dnd project directors at the level of approaches:
to,research.on teaching..

1n-this-Panel report,-research om teacher *ducatidn'is viewed as
a testing,ground for knowledge about teaching We ,believe that if .:_.

teaching itself is to 'be improved, the only knowledge that is relevant,
is'knoWledge that becomes valid becauseiJeacher educators and the.
teachers themselves can. make use cifit. Di other wordS, knowledge
abbut teaching must lead to changes in educational practice and some
of.these changes'must turn out to be improvements.. It',,seems highly

probable that most knowledge about teaching.can hetested by conduct-
ing researchn the effectiveness of dreservice and inservice teacher

, education programs. Tb summarize,- the validity of knowledge about
teaching includes the degree to which it can be: demonstrated that
teachers and other educators, can u4e.this knowledge.n the improvement
of-education. To do anything less invites failure.in our efforts-to
,improve education. 'i.:_ ..

. .

Another view., expressed early in/the work of the 'Panel, was that

matters of research design and methodological flaws should be prominent
. in a review of research on interaction processeseJlte Member-bf the
Panel even expressed the opinion that selecting topics for future re-'
search was far less important than setting higher. .standardsof research
methodology. The Panel was uneasy with the conference plan 9f assign-
ing methodological problems of research on teaching to a separate panel.
As a result, we chose,to include in our report a-section on, the method-
ological problems of:research on interaction processes. .'

. . . .
.

. .

It. was in this ,fashion that the report of Panel 2 gradually came ,

to regard its total plan,as,,havirig three major components: First;

ideptify the kinds of knowledge that research on interaction processes
can produce; second, show how the utility of this knowledge can be .

tested by research on teacher,education; And third, make recommendations
about research methodology as a-guide. for those who investigate inter-
action processes, .

r
.
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- A POLICY_OF bUSTAINift.SOPP.ORT,-FOR RESEARCH, ON TEACHING
- .

present section is a 'statement about. the policy of supporting
continiting research -programs and the -need for a sustained attack on .

some' of ourinprediffitult research problems: .-
,

A policy"of tuppiirting sustained. programs of research.:On teachirig
so. that cumulative results, are obtained is vital ofilyer the ac-
comolithmerit of the mission' of HIE but Also, for the eventual tblution-

: of tany baSic problems in ;merican education._ Such a policy has too.
infrequently prevailed in past effokts, of federal igencies, to support
educational research, and it.is not a strong feature Of the NIE pro-.
gram today. We theuld like- to argue for a gradual shift to-such a
pal icy.

-The Need for Research on Teaching

Classroom teaching is oneof the most prevalent forms- of social ,
behavior in America.- With, the exception of our families, we spend
more time id classrooms during our lives than in any other social con,
text. Future's are built in the classroom: some-lives .are 'enriched -
and enhanced; -otliers-are stunted, and warped. Moreover,, the conduct
of teacking,,is _of"transcendent interest to 'citizens It is a focus-.: of ,political.-activity and. an arena: in whidh an enormous induttry is
Moused. And' yet, Only_A handful of studies have yet been comfaleted.,
in which the activities- of teaching- were 'Studied:It has often been .

noted- that feriTiolTal=s are set aside for ,educational research (coin-
gi-edWith.'-those aiailableiri--other And,, of these
relativelY, few. "dollars only, A, minute :pOrtiOn has, been- devoted to. the _

study.Of clastraoM teaching. It seems .to ,us that many of thaprobleMs
beSetting, education today can be solved only tihen we 'have information
.cOncerning, the activities of teaching i'...-whichnieans- that We Must_ _____

radically increase the number of studies It AUK-- teaching behavior
and its consequenCes are ,examined.. We. should not to, denigrate

:4 other realtris of eciucational research,.'but it seems. to Nita that
fundS be sharply'-increased; for studies of teaching,if we are to solve
such n-probleMs as,the selection and educ.e.tion :of teachers for effective
Performance of their jobs, the _examination,Of the effects of innova-
tions in educational practice, the development of teaching. to, suit' the
needs of milt, from special backgrounds, or the -:maximizing- of effec-
tivenest -in relation to coif:, i n= educatiOrt.'

the "Need for-Prograrimiatic Support

c,,Or Many
/
reasons,,A substantial proportion of the funds set aside

to port research On teaching must be given to research programs

1141
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rather than.ta projects. Short-term grant'support may be appropriate,
in the physical sciences tits engineering, where concepts and methods
are mare firilY established, where research depends to a larger degrde
on equipment (rather than people), and where knowledge concerning the
effects of:.C5Ontextual variables has beem backlogged for years. It is

less appropriate in the social sciences, who've research traditions
are yOungeN" -It is particularly inappropriate in the field of teach-

_ ing reseatoh, where data are costly and complex and where we are just
beginning 'to explore the effects of contexts on teaching phenetena:
Restricting support through ,a policy of "program purchase" is_itsel.f
not the is,sue; it depends instead on the guaranteed-duration ofthe
program .that is,purchased. Research an teaching is more likely to

fake significant advances when efforts of an investigative team ,re
"supported for five years or more. Such support allows time to develop

'new concepts, instruments', and innovative designs for research. It

allows time fertile collection of laboratory and field-data involving
variations in context, for conducting a series of related expdtliments,
and fa?-developing curricular materials or teaching-'training programs
that are related to the findings of research. It allows the tUmUlation 4,

of equipment and the building of data banks and for the assembly and
encouragement...of the talented-staff essential to the labor-iniensive,

conduCtof research on teaching. 1.-
,

-

To -make ourpOint, let us confider briefly the time-honored method-
of sUppOrting-eddational research through short:term grants. Such

grants are awarded upon submission of a proposal by the researcher,'
either on his, own initiative or .ttirouW,calTsfor proposals from the
suppo?*,agency. Grants are normally,awarded through competition which
places,,considerable emphasis on the ability of the i6estigator to
writei.proposes but lays little upon his willingness to complete the
research. It also .encourages investigators to c1iirn, and, the agency

to demand, that the proposed research "solves" Problems within the
compass of the _research. (To say the least; many such tlaims,are
xaggerated, and both the agency and the research- community g4t,a

[ilea eye when they-cannot be fulfilled.) More crucially, such a

pattern of-support prevents the investigator from assembling a secure
team-of researchers who will pursue a given topic over time, thus mak-
ing-)ess-likely both basic research contributions and the wide range
of practical spin-off that such a program' can generate,

Anstead of project support. we should like to argue that at least
some funds should be set aside for long-term programmatic support of

teams.of scWars who wjil,-in turn, make coMmitments to conduct re- ,

search on a topic mutually agreed upon. Such support should only be
contemplatedfor investigators of established reputation, should be

Ikt§iven only after extensive negotiations between the agency and the re-
.searchers, and should be monitored by.the agency on a regular basis to
assure continuity and accomplishments within the program of research.
Not all such programs need be conceived in massive terms; indeed some
might consist of only one or two scholars.who are working intensively
on a smaller, prpblem, or several scholars working in separate geograph-
ical areas but-on a cobrdinated effort. Nor need all such programs be

_

/ /

/
/
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conceited to set immktable,fiv ear plans. Indeed, one-of-the best
features -of pOgramm&tic tUpPopi.iproperly monitored) is that-it
allows, the investigators to MQ fy goalsor research procedures so....,...
as to use the insights general' by findings pr the opportunities,pro,
Vided by new techniques or:equi" ent. But continuity of suppprt,should o
be Trovided by, the agency, in i" urn for commitments on the part of
the investigators to undertakel,, ogrammatic research on,an agreed- ...

_4upon topic. ., , ; y i.
.. *,

.

.. ,- v
, 4- . .

Three Forms of Support.. 4- !

a
..

. A .,

.2 1 it t ..

Not allreSearch on teaching need be conceived in, terms of pro-
. .'/ gametic support: Indeed, wegcondeive at leett,three.different forms..

Of support,; each having its pin features. First, funds shpuldbe set
aside for small grants for research on teaching. Such vents should
be seen ai-diFTgned-to attract;youngscholars into research in Ws.
field. They should be given .fdr short-term support of dissertation
research or other projects that can be completed within a year and
should be awarded following.subMilsion of a proposal describing the ..

.proposed research. Second, other funds should be provided for pro'ect

.grants thatate.awarded on a c etitiftbasis to more experienc re-;
searchers. Once again,,thesew uld be granted following-submisSion

', of proposals; but the.agencxt4 ht "take an activelead in telling for
proposals on specific topid$ i* research on teaching. Third, a-tut?-
stantial portioh of funds avai able shouldbe Committed to-..a long- r"
lerm programmatic support of established teams Of scholars. Such pro,
grams would be_established following*careful-negotiation between the

* 222

agency and the investigators, would be focused upon agreed-OporktoPics
'4of basic interest iq teaching,%would involve commitmenti fromOlth_the-.
-investigatorS'and the-agenCy, and would be nlOnitored'for accompitsft
,.ments on a regular `basis. For such progrards,itthOUld be emphasized,t
support would be provided not for the preparation andsubmdtsipn of ',__
proposals but rather for .the completion of agreed,upotiresearth. :

.,..

.

Funds for Research on'Teaching-. /

.--- ".

..-- Whether of not one agrees with, the need for programmatic research,
i:f we are to conduct research on.teaching at any serious level, a rad-
ical increase in funds available forhis purpose must be provided.

.The difficulty-with good research on teaching is that #it is much more
expensive to conduct than most.tyges of- educational research. Such
research often reqUires recordings of classroom lessons tilt cost up-

.
,

. wards of $100 .per lesson to- acquire and process. Th much more1;

expensive data than are pupil achievement; scores, fa' !As e, or

also far cheaper than dita obtained from a neutrorlocc jd
eymeasurements obtaindefrom teacher personality inve are

but-

then we are used to spending large sums for research in the ical
sciences.) Because of this expense, studies of teaching,to d 4' tend
to have been based on very small numbers ofleachers, lessons, and
variables, As a result, their findings arebased on inadequate data.

, .

nie conf on studies in teaching

r

;

tsio
4



C

_,:-

The,next generation of:studies of teaching will require larger sampl'eS,
more contextual variation,. and the use of-complex, multiple instru n-

tation for MeasOringthe -observed procetset of teaching: These,
turn, will require substantial increases in the dollars needed f

r4e-
'Sear`Oh in this-vital field.. .

-,

The heed for increased fun-ding, is -great, but so is that for the

extended support ofIongrrange research prograts. We-cali see few al-

_ ternatives to \ these. proposals if serious progress is to be taste in our

understanding of the determinants-, processes, and effectS ofiteaching,
and to the solution of pressing problemt for-which this understandinc.7,,
is vital. :, -

.

e-
. .

k
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-APPROACH LT-
?;,... - ,
-. DEVELOP KNOWLEDGE; AND141600ANDING OF' :-- ,

-.HOMAN_ ,IKEIMOTI9ii 14tTMIMPOOATIONAL SETTINGS

=. - 'The-goal- of, this apprOaCh, is to-create knowledge andUnderstand- ,' ing of-the prcicessq of teacher-pupil \and- pupil-pupil- interatti on dur-
- ing- teaching and learning. ;This interaction includes -the -ways in which

teachers and _pupils. perCeivel -adapt to, and, affect each ther's activi-;ties:- The 'Panel is tiptithittit that a n*gerieration Of -Variables baed
on interaction processes' is iii-thin read t our currenttechnOlogy, butonly if research -projeats are organized and. coordinated in such a waythat more powerful research-prograins .are created. This, optimism in-

:-- part-reflects the first-hand; ekperiehde-of the -Panel-,-meMbers, each of .
-whom- has contributed to --pretent 'knOwlidge and research, -iochifologY.,

-- -- _. . ._ ..- , .
.Many times. during the" anel" s deliberations, strong recommenda-

.Ttions were Made with _respect: to inptviip w our national research. effort.
These -rec0mMendations include-Pre following.

A. tongtterm research-";programs--Whith:--OonSittently attack'
research tOpiCS-thrOUgh,,tield.itddiet , -laboratory-.0,
perintents,,, and ;field eROODIOnti=-are essential . Short-,-
term, single, undoordinated-lrojects- OW d,. not he-. . . .. .,, ...Supported. - :-

13". Data---for research on teaching;-ar very -4PenSi've,.
and wayS to sharadheSe data --thrOugh'#e leirOoPnieniof data- banks- shell', be explored:: : 4r' '

C. 14ays to' permit tkiP-'60-1,Y,Sts, -of tlie.Saine interactive
or by different ,analYtical,teatiiriAttes-Oi, /...-_,""

essential" 'to-0e- 0.1.40 development of -ow `concepts
and theorieS._ . '-, 7- --: -- -:, , .:- :'r;

pi
_ .

Nit -1:1041i1 S; of:tese0f4ii- Or teaching'; .be
'"-netther CO_egt-free nor,. ,14near., They 'Ate- likely

. -to '''depend', on a :110$t Of lAte'r4ti-offs ,,With ,context y

iarfatilei,:,RetearCn!deSigni thattlea,SUre- 4110 eon- ;
'trot for donteit; pre4ge,-, ...ptnees4 .and,,jj:rodtict, ..

Variables are essential tO;:a,,MOre- ,CoMP1 ate- eini a: .

nation Of, ,Interaction-;processei'i ,- ,
,'-,, -,

, .
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'DeVeIWNererflays---to---
- Conceptualize-:and AnaTre-Patterns of

Teacher- Pupil Interaction;

troni-;Figure: 1 .

. . _
The foal 4r3f this_pkgret6 of research is :increase Out knowledge

of interaction rocesses/whiCh .occur -as a _result Of teaching ,and,-learn-
ing activities; Concepts-and nstruments' presently available for re,-
search- on teacher7pupil interaction cover but a part of the field.
Additional work is needed id cover aspects,of teaching heretofore not
studied.

-

What, we-mean by 4new*.'requires.,soMtrciarifiCati6n. There-Is no
need to fund projects, which have as _their main pUrpote.the development,
of another .category sytteni. New knowledge would' result if progress
could be m de. in-the analysis,-of longer-chkinS of events, in_separatinel
events accordi ng; to.instrutti OnaI ,putp00,21-n
curriculum- specific ihter4ctiellypatterns*.anc(4014kihg, comperttonS
of the egplanetory power, of different eficOdliedecOding systems. '

_ Project 2.1-.1.1:-..Zesijn* and treate the Capabitity of :Establish-
ing a Data Banicof Recorded-Interactive-Behavior-Complete
:dated -Paper,,anth-Pencil Test"Data. 'This project is- designed. to_ °Ver.= _

come our inability to, compare different systems orarialyiing, interaction
processes._ lie -.recognize that, there are limitatiOlis 'to a. data link and
to- the ;use of recorded, interaction, _but recorded behavior. can be re-
played so that cycles and then recycles of analysis -can be ,carried out.

-If we, are toy achieve "neyel ways to analyze interactive' behavior., ,prOg-
ressmay be the result of trying out nevi'cpnceptis;Thicli lead to. new,
tentative theories, which in turn lead to neW concepts,, and 'these,, in
turn, ead o-,reformulate \-theOry,-,anci so on,

, ,
U date 'thayb,e,sengtit_ two loCatlens,,xlepending on the

,purpose, to Collected in a. field study co161d follow--a-detign
-would ensure that the interaction was rePresentative of .currerit edu -,,
cational practices Data Collected' in a laboratory classroom,cotrld be
planned .t0-7repre5ent :lriteractiort ,accordi-n§- to selected models, and
teaching. strategies which Were not necessarily, representatiye ,Of cur-

. rent practice. Projects of this kind ShOuld be limited to, the purpose,
of deVeloping. new methodk, of analyzing interaction;, the, purpose' is ,not,
to obtain interaction i'pecimeni for all grade levels-, all! subject
matter areas, all types of teachers, etc.

-
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Projecf-2.1.1.2: the Cycles of:DeVelOpment Through'
Which InteractionPatterns gature. There-35 a special need. for
-project.s7whish`,are-concerned'witirthe-:flatural "htstory-ofinteraction:
-patterns frrelastroom-lroMPil We -know tOO, 1 ittle AbOut patterits

interaction Change wi th the passage of tifse: and-With the i101uehde--
iof group exPerience; We-need:better-concepts and theory tc.discOver the
best interaction units (single eves;- ;pattern; chain) "fdr explaining
the influente-qf the teacher`. arid thiii studying how thit influence.,
varies across one year and-their'smieral years.. PrOgress-in this area
would-help us. understand the sequential- character 'of teaching and
learning. It would also help -us tó- identify the missing intervening
variables which are sd Corispicubusly- absent from Most process- product .

research. It is not enough to kiloW that teacher praise is correlated -

with positive pupil attitudes. We need -also to. know- how praise affects -
interaction.prodesses and how these processes, in turn, are likely to -
affect pupil -learning,

,
;Pro ect .2.1.1.3: DevelOp, Khowl edge and -Understanding of. the Ways

in Which Teacher Behaviors Influence Pupils and Pupil Behaviors Infiti-
-ence Teachers: Historically, research n -this area ha's-started:with
"the-Assumption that teachers Influence, ptipilk,. and-in only a" few
stances have researchers investigatecrhaw1POPils"influence teachers.
This project,. like Program-2.1.2 ", has as its laijOr, cbjeeti4e, an, under-
standing' of the immediate.conseguenCes of ehayior; but in addition'to
the .naturalistic' stUdies ,of, prograSi research. in this area len
*elf tdinterientions"hy,17researcher Who choo,SeS to..instruct teed
ers tcti, ifittruet Pupils with regard to-th irbehavior -' Projects
withi thi -prograiii,woul4 ,be' ncerried, .with dentifyin_:

_ .

1#.) ':hoW.teachers,per,ceive and'.:conceptu
,.

( hoW teacherV Perceptions of pupil- ,ehaViorS
iriftuence"their Choice or: use of dif
Strategies. or tactics, and;
,how-teachers) perCeOtiont. orptipil*
'influence their expeCtitiOns--concerni,

and-perforiSanCe.
/

. 'to 1114 rate:how a sequence of projects ta maketi7of field
'studi et ,. field experiments, and laboratory experi ntt ,:the. following

:.exaniples,ofninveiti4atiths of how 'teachers percei e and conceptualize
Pupil 'behaviors might be- planned: .

Projects Typek,,.:JHow- do teachers perceive and conceptualize
behaviors? -

,

.,. .

041.1,4:11 Naturatistic study qf teaChik' perceptions of the
-success -and- failure of their .own intera tive, behavior;

. .
..

- , 24.1.3.2: Experlmintal:study of eachers. percept ons of artificially
-- induced 001 bOhaviors.

,

. . .

sr
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Pro5etts.7 do, ,teaChers',IierceptiOnS._of41
behav ors n their .choice of different stratgi. or tactics?,

.14014040c- stoly? of- the Signs. teachers- s,elina.detefinin,, -t-
Whatitrategy wherrt6-Ch ge:a "strategy

Z.1.3.3.4: Naturalistic 'study ,of the signs-teach rt use -to Silect
'apprOfirlateTdblitrol and desist tactics In .Clasirbbra-,

. interaction.. ,

Eiclierimental validation of the p messes by,- which a
teaCher selects instructional- s rategiti by- creating,.
-artificially- induced, Op% ctioris te thd iostruC-
tidnal. strategies ;the teache choOsei to .uses

Projects Type-C: How- do the teachers' perceptions of ,pupil
behaviors, inf uence their expectationsconcerning pupil ability, - -

-attitude, and Performance? - / ...
.,

2.1.1..316: Naturalistic stuo .relationships. bqtween pupil
.4 , .:R characteristics an teachers' expeciatierit of pupils'

.,.. -,s-abilityto- answer' diScusiierk-questibns,-ti . -.-

.EXPerimental:-validati-On-of eXpected'-effects of-pupil
hehavio tbe,,-deViTopnent 9f teacher :predictions- akout
expected: pupil AllistionA4wering behavior.

2.1.1.3.8: Deve169reelf,t,of a, theoretical- explanation .4'wthe 'devel op-_
ment of ,tea-cher.eXpettatiOni .drawn from-relevant empiri-
cal .eVidence a earlierprojeCts and appropriate
psychological research *beliefs and perceptions.

Project 2,1.1.4: Examine the Different interaction Processes
Associated With 'Various Models of Teaching. and Strategies of Instruc-
tion. The purpose .of this 'project taiiikrbe to c-ollect, the interaction
data necessary to: among` different teaching .models or in-
structional strategies. In this p.roject,, the protedures Could, be
quite slmilat4. First, a sample of teachers would- be trained to leach, .
accord ng/to _an accepted model or instructional Strategy-ty procedures
that re- detcribed,_So- COmeletely:that they. an, be replicated. 'Second;.
the,/ eichers Would teach their classes according to this strategy or .

model. Third,, consistent- interaction date:dtiripg the instruction- and
appropriate data concerning pupill earning- dtitcomes. would be collected.

/Fourth, the ,data would, be; tabulated and made aye:Halle to edUtators
,( who were interested iii-makfig coMparisons among, ifilferent teaching.

/ \model t and., inttitictibn,a1 strategi es . --- 'r .,- -

. . t
/ - ',., In ,-this. project;,,a teaching model, or instructional strategy

refers- to a well recognized inethosl:bf teaching. The :book by Joyce-
and. Walt:- (1973). oh-.teaching models, the book .ky 1torine and 'Milne

olocooleferite on,siudifs,in teaching
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con) on. instructional .strategies based on discOvey teaching, and
Tecentliriting's on "Open classrooms" priovide exappleS of such models.
Duriirg the-next decade it ,it'likeljt that additional works advocating
-such models of teaching Will become- .available-.- Yet very little is
knoWn about the interaction procetses that ere- likely-to result when
a teacher attempts to teach accordingto some model. Often the claims
made .by -those Wha edvoaate,the_usedf,,one ox-another-model rest on-little, or no empirical evidence. In spite saf,the lack oevid,ence,
scarce resources are expended in conjunction with inservioe and pre-
service: teacher. education -programs.

PrograML2.1,2: Examine Relationships
Among Interaction Processes, Context'

,ond Setting Variables, and Pupil
,Characteristics.

. From Figure 1,-

Interaction processes will differ depending on school climate*
curriculum, clasSrdom equipment, 'and the composition and size Of the
pupil populat4on. In general, we know-far too-little concerning.the
range and variability of teaching - learning Phenomena across. contexts;
and we do not know-wtich,ContextUal 'variables wilj_make large or
differences in 'the conduct of .teaching. Can we-expect interaction to
be substantially different, fer'example-, In poor and rich schools?
Does interaction 'differ When-Obpils are.bused.t0 a-different school
than the one in their own - neighborhood? What ire the effects on in- 4
.teraction of language differences between pupils, teachers,'and in,
structional matertalt? With.respect to most of.these questiOns, there
is too little authenticated knowledge and far -too much speculatiOn
that is passed off*as,valid inforMatiom

.

, Whe his Panel conducted a survey of its "Constituent cortnityq
-of-resear :workers, the suggestions dealing with the educational
problems 0, racial minorities had about the .highest.frequency.. What
kind; of juttice-would.coMbine acoMpulsory attendance law with inter-

' action which not only ignore-one's native language but may-'
be demeaning wit:respect to the Culture of mott-pupils? How do in
teraction processes .sustain sex stereOtYpes

Another perspective on context can arise out of the purposes of
instruction, and-the natural sequence of stages .of" learning. One
might expect that when'the.purposq was- to motivate'Opi interests,
a teacher would try to create interaction processes that are quite dif-
ferent from the processes created Whenstudents are. engaged in sharing

.experiehces or in summarizing learning, just completed. Yet in many -

projects which involve some 'form of interaction analysit, single -

events are tabulated from long periods of obtervation and then inter-
. preted as if all the data came froma homogeneous context. There is

nie conference on studies in teaching
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little likelihood that we can teach presefvice and inservice teachers
,useful knowledgl about interaction until* can at least associate
different patterns with theii appropriatdvinstructional purposes.

.

.

:

Project -Determille thettfects'ohIntergction-
Processes of Differences in Educational Settings,:Projects in this
area are likely to.be giventigh priority_ since some of the early
studies (U.S:. Condrission on Civil Rights,: Mexican American study: 1973;
reportedon-alio in*Jackson and Cosca, 1974) suggest.that the civil
rights of young geople.are being compromised due, in part, to-our lack
of knowledge and to our inability to apply what knowledge we-do have.
The problems in this area illustrate with unusual sharpnessvWhy knowl-
edbe of interaction processes must be tested in terms of its utility
for teachers, . The most urgentneed is for information which teachers
can use Constructively. With regard to racial, ethnic, religious-,
SES,andsex differences, our most urgent needli to distinguish be,
tween problems which can be influenced by the different tactics avail-
able to the teacher and those problems that cannot.be so influenced.
The same observation 4plieS to administrative actions, curriculum
changes,, and community options.

What we are propoSing hire is that education for a minority child
is likely to imptove tothe extent that"he interacts differently with
the teachers; his fellow pupils, and the.instructional materials. The
establishment of"baseline data*so that interaction variables Can be' ',
associated with pupil characteristics and 'with veriablet,based on
different educational settings would aplieWtO be an urgent first step.
From a thoughtful analysis of such data should come some hypotheses

4lobout how the guality"of education can be improved. These hypotheses,
"'in turn, would be tested within a teachereducation program whenever
some modificatioh, in-teacher behavior was expeCied.

Panel 2'is well aware thatother.panels, especially Panel-5, will
have additional recommendations concerning language and cultural dif
ferenges. We add our comments to lend emphasis to work orthe other
'panels. .

In addition to the kinds of variables mentioned in the foregoing
paragraph, other conditions could be studied in the same projects.
Commuhity variables needing study include size, ethnic composition,
affluence,'occupational distribution, and physical features. School
variables include size, crowding, school climate, staff organization,

. composition of the student body,,, and 'such features of the school as a

,the
pressures to participate ini,pxtra-curricular activities and

,the status structure of the pupil population, rt is often stated
that variables such as these either constrain or stimulate the pro_
cesses of interaction. It is time we found out whether these state-
ments are true.

.011
Ar-Li
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Project 2.1.2.2: -.Determine the-Effects of Classroom Contexts
on the Processes of Interaction: Studies falling into this project
will concern -thernselyes with variables such as the Ph Ysical features
of the claisrocinir siie-;*iree. 'of trowdifig; carpeting, -and
the presence .antruse of educational media_ such as. television or team-,
ing niathineS, Again, the influence of-such factors-oir-interaction is
often argued but seldom studied-. Some studies -in this project will
be concerned'with the assessmentof new .innovations in education, such

'as- studies-of the- influelice,of laboratory equipment and language
laboratories. StudieS of interaction in-open-plan schools also fall
here' and are of vital importance to the current 'educational scene in
America.

.1

' -
Project 2.1.243: Determine Associations Between Interaction

Processes and the Immediate Purposes of Instruction. Investigations
on this. topic are concerned with the natural cytles of learning and

'instruction which create a context for interaction; pupil perceptions,
and teacher perceptions. One way to conceptualize- these cycles is in
terms of shifting instructional' purposes,. in the average teacher-
dominated. classroom, these cycles might include getting ready for work,- ~
going over Work reCeittlY,conipleted by,pupils, introducing. a new assign-

, ment, helping get started arithe, new assignment, supervising -

work on the assigninent, and cleaning up Materials -at the- end:of the
'work peribd. With different purposes and class for:mations, one,would
expect. different- interaCti on, patterns.

It is .clear ihatprdectsof this kind, can take plate in the
field or in a. claSsroom laboratory, With natural -behavior or with
planned' and practiced'behaviOr4 -each configuration of conditions
mould' provide additional knoWledge. A direct: consequence of projects
of this kind-would be knowledgeorf how interactive events can be
arranged into more homogeneous clusters. This irtnowledge,-in turn,
when used in process - product research, Woultrprovide us With predictor_
Variables based on interaction that would probably form more powerful
relaticniships with- pupil learriing.ariables.

Project 2.1.2.4: Determine the Effects of Variables'Concerned
With the-Curriculum and With the Composition of the Pupil Population
on the Processes of Interaction. Studies in this project will be ,con-
cerned with class grade-level , ethnic composition, ability level,
social class background, and other Variabl es. associated, with- pupils in
the clasSroom: Stich studies may Consider pupil information from at
least trio persPeatives. On' the-oriel-and, some aspects of interaction
may turn, out to- depend Wholistically -orithe' com'posi'tion of the -pupil
group. leathers may respond-differently, for example, to a class that
is ComPo'sed entirely e entirely of boyS, or one that is sexu-
ally mixed. 'Ori'the other hind, -additional aspects of interaction may
turnout to reflect the,identity of the specific Pupil. ,leachers may
treat boys differently from girls in the same classroom, for example,

nie conference on studies in teaching
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or may ascrinnnate in their behavior '.between the treatment given;tY'
-,'black and white pupils, : .1nteracti oh, may.' also 'be di fferent,E depending.

on- Pupil identity .(teicherS may be more thlerant, of poar, .answers, from
-,sOme, pupil's, ,thari:from,others-, or -pupils rep,retenting, minoritY1 9uPS
ma,i/be. treateddifferentlY:'by- other pupil a). Questions ,of the sorts

_ .. are-of vita:Lialp-Ili-Once to citizens, as We'll ,0to ,Mutatbrs_.; nd;$Qtlfe-
studies concerned"with-the-iMpaet of-pOptl",,OharacteriStics'en; the
prOcestes of teaehing have already 'b- e en cOmp, le- t.,t.; &'

.
-We le_ ed tnote s' tud--

lei such asAfeSe.
.

-, ,.. ,

It is. quite clear that the, above ,a,sspeiationt,thbul.,be invest:I-
gated,Separately for different 'age levelso diffe ,sUbjectvnatter
areas in, -junior. and. Senior bigh,..;s0hoo1-,,.and ace-'00,00

' of different size. We have relatively ,littla-- in °Haat' 011;, for 'example,
on -the percent of ,total talk which indiVidUal;:p411s- aroVide;',ailde 1--
from the Stephan-Mischle,curvis (1955),. , -- . .,

.'

Vrogram "2.1 :31 Develop- Knowledge and

Understanding Of the Relationships=
Among. Teacher Characteristics; Teacher-
Ma;de Plans for Inttrubtion, Interattion
Mcesses; and: Pupil ".Perceptions :of
These Processes..

'-'.-,,ttfr:OM,fi,gure '44F_

,

The goat of thiS -prograht", is,,tO/determine,the: vays,,TrENfhich- the
beliefs, attitudes, experiences.;, physics ':;appearance`, .and;

attributes ,of teachers affect the patterns Of interaction. These
relationships 1. '0 i 1000 gated, t h ,Attent tg. the teacher's

"preactime". p1 ans 'for; nstructi on and. the ,ptipilS" ,perceptions of the

teacher and his :instruction.. -A .major outcOme4,4-f. WOrk"iti.this,, area -;

Would be to vary teacher, education learning :experiences in teits_of
teacher aptitudes ,.'andvOther :_aharaCteristics::

Project 2.1.3.1: Develep Knowled9e af the Ways in"Whiek. Specific
Teacher Purposes and ,Beilefs AboutTeaching. Result in Jdentifiable
PattlAns -of Interaction; .

, :

Projetts within-this .program would be donCerned With- how the
teacher's -beliefs-and purposes.-result inidentitiable patterns of
interaction' and With' how theit beliefs. ancl -Purposes -are 'Modified by
actual- events in the'clissroora. Whatme-need to' diSeover is liev
teacher Ptirposei -ar plans operate,-.boW teadhers can maintain affer-
ent kinds' of purposes at ,the samertilme, and how sObiff purrieSes ire
,c0a,nged_or 'discarded' in resp,oaSe to ipteraction eiciterfence. tittle
qi known concerPing the effecti of' teather 'beli-efs''thda,i, and yet -
teacher -education-prO4ramS are Predicated' on the asiumption that such
beliefs will determine the teacherq classrOom,behaVi, or. Information
concerp-ing this asSumption is vital-for :planning effective teacher
education..

25
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Project 2.1.3.2: Develop Knowledge and Understanding of the Ways in
Which Teacher Beliefs and feeling About_PUpils Influence Interaction
Patterns. 4,

ThisTrojeCt would-be eonce ed with how teachers' beliefs about
children of different eget, cla es, ethnic backgrounds, etc., influ-
ence the way in which they int act with these children. SpeCial atten--

, ,tiOn needs to be paid to the ability of a teacher tb rdentify difite:-
inces among individual pupils;' -and to'the ability ofa teacher to

Iraccommedate identified pupil differences. Information from such proj-
ects'is of concern to citizens concerned with equality of treatment in
education and to educators who seek to build in 'teachers the ability
to proVide individualized instruction.

Project 2.1.3.3: Develop Knowledge, and Understanding of Relationships
Between General Teacher CharacteristicS.and the Patterns of Interaction
Which Occur in theClassroom.

,

Since there has been a consitderable amount of unsuccessful re-
search In this area, the difficulties of,funding research that will
be successful should not be underestimated.. Probably mostof the
teacher personality tests have proven'to be of very limited ialue
The Minnesota Teacher Attitude Inventory', the Rokeach Dogmatism Tdale,
and perhaps the ETS National.Teacher-Exami atiOn # have the best ,

performance records within a-class of pod ly performing variables.

Our Panel is disposed to recommend funding research in this area
only when more situation-specifid teacher perceptions. and attitudes
are being Measured. Anbther alternative is to explore teacher char-
acteristics scores which.are actuallY,interattion Atari abTes . gathered
.under-IIihdardizedbut siiitlatedl.conditiaits. Our opinions here are
speculations, at best,, andthe priority forVis kind bf research,
would undoubtedly be tow.

Program 2.1.4: -.De VeloP Knowledge

'ancOinderstand.ing of the Relation=
shies Between TeacherzPupil,Inter--
action and-the Effects of
nterac, -ion on tipi s:

Of a14 knoWledge -abou

teachePsinterattion wit'
4s of greateSt interest, ct

t eidhln4i,knowledge
pupil on the develb

educatprvland *zen

F'rqm figure I.

.the effects of a
merit of that pupil

Unforibnately, research in this area hats suffered :Null Otrange
twist, of fate. In the late 50s and. he decade of the. 60s therewere.

.
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no, well accepted procedures for quantifying aspetts of interaction.
Thus, during this period much energy was spent on developing systems
of interaction analysis, and the progress was quite remarkable. In

the meantime, little or no thought was given to the tests that would
measure learning outcomes because it was falsely believed that all the
necessary tests were available. It soon became apparent that nationally
standardized tests were to a degree measures of academic aptitude, as
well as sometimes measuring achievement of objectives toward which the
teacher did not teach. Probably the latter problem is more severe at'
higher grade levels. In any case, the notion that there ought to be
simple correlations between an interaction variable such as praise and
a measure of adjusted academic achievement settled slowly in the quick:
sand of low, positive coefficients. The correlations are so low that
they would be significant only if thererere more than 30 teachers in
the sample. .

There is,no doubt that research associating a single interaction
variable with achievement should never be expected to produce a high
correlation. Two kinds of improvement'can be expected during the next
ten years. They are descObed in the first two project descriptions
which now follow.

Project 2.1.4.1: Desigp, Oevelop, and Evaluate Measures of
Learning Outcomes for Use in Process-Product Research. There are
really a series of important projects which should heLgiven the high-
est possible priority in research on teaching. The first of these
is to design, construct, and evaluate "evaluative teaching units," or
ETUs. An ETU consists of all the in tional materials for a full-
size class, covers a wide range eading ability, provides a pretest
and posttest of achievement and attitude, and so on. It can be used
when a measure of subject matter learning is required. It has the ad- .

vantage that a pupil's gain scqre on the test of achievemene4is more
likely to be influenced by.what goes on in the classroom.

Besides the development of ETUs, there is a need to explore a
wide variety of measuring instruments. Measures of positive attitudes

to he teacher and toward learning activities, schemes for observing
pe isten or lack of distraction,kways to measure the pupil's level
of a pirati with regard to learning, even days of absence and drop-.
ping' ut, and ways to measure a pupil's self-concept with regard to
succes with the subject matter are all worthy of trial development.
It is q 'te possible that measures not directly related to subject
matter,ach vement may provide a more successful measure of effective
teacher-pup 1 interaction because such scores are leis contaminated
by the basic acadelpic ability Of the pupil. It should4be recognized,
however, that even with good progress in the development of measures
of learding outcomes, we will still fall short in developing good
explanations of teaching and of the effects of different patterns of t
interaction if we'do not have meaningful iRtervening variables.
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A second requirement, then, is the development of good intervening
variables which are likely to be based on the immediate reactions of
pupils to particular patterns of interaction. Projects 2.1.1.1, 2.1.1.2,
2.1.1.3, and 2.1.1.4 should be combined with multiple measures of
pupil outcomes in order to isolate the intermediate steps pf functional
relationships. The Panel considered these more immediate responses
of pupils so important that the topic is discussed in the next sec-,
tion in addition to those sections just cited.

Project 2.1.4.2: termine the Immediate Effects of Teaching on
the Reactions of Pupil . A second need is to establish the immediate
effects, on pupils, exposure to various experiences of teaching.
Such information is'needed by teachers who want to improve their class-
room performances. It is also vital to building empirically-validated
theories of teaching. A number of techniques may be recommended for
this purpose, including those involving stimulated recall and inten-
sive interviewing of pupils for salient experiences in teaching.
Another technique would be to construct criterion tests immediately
after the lesson -- tests that will reflect actual (rather than planned)
lesson content. Still another is to conduct experimental research in
which criterion tests are keyed to variations in curricular treatment.
Techniques such as these lend themselves, particularly, to studies of
the differential treatment of individual pupils, as well as to studies
of the responses of individual pupils to the common lesson.

Project 2.1.4.3: Determtne the Long-Term Effects of Teaching
on the Reactions of Pons. 'third project concerns the long-term
an CUM atIve e ects o experiences of teaching on pupils. Most
pro,-ss-product resear on teaching to date has paired only one or
two o,servations of e teaching context with a long-term measurement
of pup 1 response Such studies are weak, for we are provided infor-
mation neit the longitudinal processes operative in the class-
room nor way in which these cumulate in the thinking of pupils.
Good designs for this program would feature either or both of these
types of measurements. Information provided in this program will
bave significance for our understanding of the cumulative effects of
classroom experiences and will enable school personnel t21 plan

' -- \curricula that will provide maximal learning experiences for pupils.
At least some studies of this project should concern themselves not
only with cumulation within a given classroom over the school year
or semester, but also with cumulation of educative experiences over
several lessons that are experienced by the pupil serially. Other
studies should concern the effects of short-term sequences of class-
room events, such as strategies followed by the teacher in presenting
subject matter, in managing the'classroom, and in using praisesor
punishment.
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It will also be important to examine the question of whether the
.same strategies or patterns of interaction which are associated with
increased gain in the short run are also associated with increased
gain in the long run -- the school year, the summer following the
school year, or mdre extended periods.

Project 2.1.4.4: Validate the Results of PreviouslyReported
Empirical Studies of Process-Product Relationships. Reviews of
process-product studies in the literature have identified a number
of variables which seem to be related to pupil achievement gains.
The purpose of this project will be:

(a) to develop low-inference instruments to measure
these variables and

(b) to study the relationships of these measures not
only to achievement but to other outcome measures.

2.1.4.4.1: Study the correlations between low7inference and high-
inference variables designed to establish the behavior
base of the latter.

2.1.4.4.2: Relate the low inference process variables to multiple
outcome measures.

2.1.4.4.3: Obtain information about
(a) whether the pattern of teaching behavior

differs for different outcome measures,
and

(b) what these patterns are.

2.1.4.4.4: Study the generalizability of the findings in 2.1.4.4
across different curricula, pupil populations, eta..

2.1.4.4.5: Develop teacher training-procedures based on above
findings and culminate in a series of field experi-
ments desighed to establish cause-and-effect
relationships.

Project 2.1.4.5: Provide .Empirical Validation for Widely Held
or Well-Supported Assumptions or Theories About the Effects of
Particular Patterns of Classroom Interaction. There exists in the
educational community a significant number of assumptions and beliefs
about how different kinds of teacher behaviors affect the. development
of pupils. From time to time these beliefs are added to by educa-
tional theorists and innovators who proppse new propositions about
teacher effectiveness. To protect the educational community from
the danger of building hopes and programs on the basis of unsupported
beliefs, there is a need for projects designed to test the validity
of these beliefs or theories.
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Each project would need to:

Operationally define the model in terms of interaction
patterns (develop an instrument for systematic observation)

Train teachers to exhibit the specified interaction
pattern(s)

Validate the pattern in terms of predicted pupil outcome
measures.

Determine the relationship between predicted pupil out-
comes and other outcome measures

Compare the "model" interaction with other "model" *inter-
actions in terms of their relationships to patterns of
outcome measures

Project 2.1.4.6: Determine the Relationship of Classroom
Interaction to Individual Pupil Gains. (This project was not
further developed.)

Project 2.1.4.7: Identify Unique Interaction Patterns Associ-
ated With Different Types of Outcomes. The data base for-this project
would be A set of videotape recordings of all the interaction during
the teaching of the same brief unit by a sample of secondary school
teachers, plus profiles of pupil gains on a set of measures of differ-
ent outcomes and data qn appropriate context variables.

A number of different interaction analysis instruments would be
used to derive behavior profiles on the taped behaviors, and a number
of analyses of these data would be carried out.

The principal analysis would be based on the assumption that
there are important qualitative differences in teacher effectiveness
and would Seek

(1) to identify behavior patterns associated with them,

(2) to establish cause-and-effect relationships among
them, and

(3) to develop training materials from the videotapes. \.N

By inspection of the outcome profiles of the teacher, small
groups of teachers whose outcomes differ qualitatively from one
another (but are homogeneous within groups) will be identified;
then a multiple descriminant analysis of the behavior measures
will be made to identify behavior patterns unique to each type
of outcome.

./
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//11"---- Samples of students in preservice teacher education programs will
be trained to produce two or more of the patterns and experiments will
be conducted to determine whether a change in the pattern of instruc-
tion a teacher uses will result in the expected change in pattern of

outcomes.

Program 2:1.5: Determine the Complex
and Contingent Relationships among the
Determinants, Processes, and Effects
of Teaching Through Studies Involving

Three or More Variable Classes.

From Figure 1.

Most relationships among the determinants, processes, and
effects of teaching depend on the school and classroom context and
the characteristics of pupils. This dependency means, for example,
that the effects of a given interaction processes can always be
modified by various context conditions. There are several ways to

control complex and contingent relationships. One approach is to
measure everything, an alternative being to randomize the effects
of most.yariables but allow a few to vary systematically. There

are, of course, positions between these two extremes. 'A second
choice is that between the conduct of research under "natural"
conditions and the manipulation of the more important independent
variables. An example of the latter is to train teachers to create
certain required interaction patterns as experimental "treatments".

Just because a study is a true experiment or a natural field
study does not by itself increase or decrease its potential con-.
tribution to the improvement of education. Either kind of study

can involve typical or atypical interaction processes. Either ca-rr

be more or less lifelike or more or less representative. Ltei-str

that natural field tests are more likely to reflect the restraints
of common practice, while true experiments are not restricted in
this manner.

Project 2.1.5.1: Develop Empirically-Based, Explanatory
Theories for Teaching That Accommodate the Findings of Prior Research.
At present there is little secure support for review, synthesis, and
development of theory concerning teaching as human interaction. Such

theories are needed to provide educators with explanatory tools that
will help generate applications of research. They aee needed also to
provide guidance for further research. Regular efforts at review,
synthesis, and development of theory should be commissioned.

Theories are most likely to come from reviews which provide
thoughtful syntheses of material.
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Project 2.1.5.2: Exami,ne Many Different Arrangements of

Independent and Depeq4ent Veigables in a Multifaceted Study of Teach-
in as Hu n Interaction. Tere is no purpose to be served by
attempt g to enumerate the many different arrangements here. The
points that have already been made about outcome measures (cf. 2.1.4)
apply to this discussion. Since pupil ability is the single best
predictor of academic achievement, the control of this variable in
any research on teaching is mandatory. Other characteristics of pupils
such as socioeconomic status, racial background, native language,
self-concept, academic optimism, internality, and perceptions of
teaching behavior, to name a few, may also influence interaction
processes and thus should be investigated. Setting characteristics,
which include characteristicg of the school, classroom, and community,
as well as the dynamic context of interactive behavior% may also be a
class of variation which should,be taken into account. Teacher char-
acteristics, training, and tendency to use lesson plans are also
factors which influence instruction.

Assuming that there will be fewer research dollars than there
are ideas for spending them, the Panel considered the question of
what kind of multifaceted research should be encouraged. Although
each member of our Pane} had his own bias in responding to this
question, there were areas of agreement. ,

1. We believe that single research projects should not
be funded and that long range, carefully designed
programs which make full use of field and laboratory
settings apd of correlational and experimental methods,
)1hd which are directed by researchers who have previously
established a record of success in research, will provide
the most return for each dollar invested.

We believe that a number of researchers, agencies,
and institutions are ready, qualified, and willing
to engage in research programs involving the coop-
erative exchange of information, instruments, materi-
als, and procedures as well as entailing coordinated
sampling, replication, and data analysis. Our, Panel

is certain that it is an NIE respbnsibility to en-
''courage this kind of research program.

3. We believe that a long-range, extensive research
program includes translating the research conclusions
into principles of instruction and finding out how
teachers can best learn and then implement such prin-
ciples. We are not speaking, here, about nationwide
dissemination and utilization programs, but we are
advocating at least a single demonstration project
in an inservice or preservice setting.
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APPROACH 2.2

DEVELOP KNOWLEDGE AND METHODS USEFUL IN THE UNDERSTANDING
AND IMPROVEMENT OF TEACHER EDUCATION

Competent research on teacher education should

(a) help to produce more effective beginning teachers,

(b) help experienced teachers upgrade their teaching
more effectively, and
,

(c)
f

'provide a setting i-n-which we test the utility of
knowledge about teaching.

Panel 2 was concerned with how the analysis of,interaction'enters
into research on teacher education. Analyzing interaction has been a
feature of some programs of teacher education for, a long time as a
topic to be taught., a skill to be learned, la procedurefor encoding
and decoding one's own behavior, and,, in general, a way, to focus atten-
tion on overt behavior. Unfortunately, these innovative trends prob-
ably apply to only a small)preportion of persons whoare exposed to
some form of teacher education. For example, Johnson (1968) found
that only 30 out of more than 850 teacher training institutions "used.
microteaching extensively," and only 17 reported the same high use o
Flanders' interaction analysis. Since that survey, interest in an ,$
lyzing interact ion may have increased, but it must be safe to say that
a majority of adults who participate in some form of teacher eddcation
are probably exposed to the same curriculum and teaching methods that
existed more than 20.years ago. Aside from the problems orditsemi-
nation and innovation, our concern with teacher education can be
expressed in five questions:

1. How do teachers think about interaction and make
decisions concerning their own participation?

2. How can teachers improve their own interaction?

3. How can the information, if it is to be used as
feedback to a teacher, be improved in terms of its
nature, amount, and timing?

4. How can computer based systems be adapted to teacher
education?

5.. How can educators best respond to the demands pr laws
which affect the evaluation of teachers?

(

A
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1

Improved human interaction in teacher education is con idered
to be a problem in adult learning. Learning about interacti n is ex-
peoted to'transfer from training to classroom teaching. so as to im-
prove instruction. We have some genera] observations about ducting
research when eXcher education is conceptualized -in this manier.
Research on to Cher education should meetthe following crite ia:

-- Specific teacher training objectives should be
Atipulated'in behavioral terms.

-- .Objectives should be measured in reliable and
. valid interactive contexts.

-- Specified training variables, procedures; mate-
rials, sequences, and so on, should be replicable.

-- The research should be designed to insure external
validation of results by including effects on students.

Program 2.2.1: Investigate How
Teachers Think About Interaction
and Make Decisions About Their
Own.'Participation.

From Figure 2.

By merely raising the question, "How do teachers think about inter-
action?" we express our ignorance eloquently. To raise questions about
how teachers decide to participate, is to call for an examination of the
assumptions on which teacher education rests. For example, do teachers
need more skills? Or, do they need to make a better tatch befWeenithe
skill chosen to be used and the exigent circumstances, Moreover, since
thinking is influenced by learning, there should be an in to relation-
ship between how one thinks about interaction and the t a 0 he has
had in analyzing interaction.

We have learned that when teachers analyze their own interaction
they are likely to modify how they interact (Amidon and Hough, 1967;
Flanders, 1970). Here we have another case of process-process rela-
tionship with no specified intervening variables. 4f it is true that
teachers modify their interaction after they analyze it, why does this
occur? 'Are teachers learning new skills because they need to increase
their repertoire? Or do they need to discriminate more wisely with
respect to the situation and the skills they already possess?
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Project 2.2.1.1: Study the Relationships Between Training in
the Discrimination of Interaction Patterns and the Cognitions involved
in Sensing and Perceiving These Discriminations. This kind of research
would', of-course, take a good deal of imagination, careful planning,
and persistence in the face of early disappointments. It is not_easy
to obtain valid introspective information. The essentials of the de-
sign include collecting and studying the cognitions of a teacher with
regard to interaction before, during, and after a program of training
which consists of learning,how to discriminate interaction patterns.
Once some initial progress is made, the possibilities of employing
different kinds of training or studying the teacher in different kinds
of interactive situations are, if anything, too numerous.

With regard to research techniques for analyzing an individual's
cognitions, there has been some progress. The "alter-ego" method is

to train two teachers until the evidence suggests that they think
very much alike (about each pupil, the lesson plan, etc.),'then have
one introspect constantly while watching the other interact with
pupils. Another method is to allow a teacher to proceed up to a deci-

sion point: at that instant remove the teacher, let a substitute
carry on, and interview the teacher with the assistance of video or
audio playback to help recall the interaction just before the decision
point. Various other introspective assessment techniques, such as

Q-sort cards, can be employed.

This would be a low-cost, high-risk project that could be very
rewarding. It might be pushed through its initial phase by support-

, ,ing one, skillful researcher (contrary to the more complicated de-
signs discussed on earlier pages.)

Project 2.2.1.2: Investigate the Ways in Which Teacher

Trainees Act and React Within Different Interaction Patterns. The

essence of this design is to use preplanned live and simulated
interaction as the independent variable which creates "treatments"
for adult teachers. Before teachers are exposed to these planned
interaction patterns, they are trained to react in. reasonable ways
to particular interaction patterns. Teachers are then exnosed to
interaction patterns which they can recognize as falling within
their training repertoires, to patterns which are similar but not
quite the same, and to patterns which are unlike anythat occurred
during training. The primary purpose of the project is to classify
the reactions of the adult trainee and try to find out what steps

of decision making were carried out.

The purpose of this research is to gather the building blocks

for a decision-making model. Mother purpose is to locate descriptors
which characterize a teacher's cognitions 'hen transfer of a skill is

successful and when,it is not successful. These descriptors in turn

might be related to valid and invalid discriminations among inter-
action phenomena, and/or with accurate and inaccurate judgments in
matching the appropriate reaction to the perceived pattern.

This project is a natural outgrowth of 2.2.1.1, and could be
conducted by the same single researcher (with the same high risk but
possibly high payoff). It might lead logically to the project which
now follows.

't
4
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Project 2.2.1.1: Design and Evaluate Various Decision -

Making Models Which Apply to Choices a Teacher Makes While Inter-
acting With Pupils. Teachers have a purpose at any particular
point in a chain of interaction. They should be able to judge
the relevance of nearly any kind of pupil behavior by comparing
it with their instructional purposes. From such judgments teachers
are likely to support and reinforce some behaviors, reject or
counter behaviors that are judged undesirable, and be neutral
toward or just ignore the rest. We have no models of such decision
making which are being seriously investigated by researchers. We
are almost completely ignorant about these decision dynamics.

Perhaps the only way some kind of progress can be made in this
essential area of interaction is for someone who is especially well
qualified to be given a commission. An outstanding scholar might be
given four to eight years of modest support to work on projects such
as 2.2.1.1.to 2.2.1.3.

Program 2.Z.2: Conduct Basic Research,
on the Capacity of an Adult to Receive

Feedback Information While Interacting '-
With Pupils.

t

From Figure 2.

Program 2.2.2 deals with the exciting topic of computer baied
systems for teacher education. Simultaneous with work on these more
powerful computer based systems, we need research that will examine
the capacity of an adult to receive, process, and act on information
while actively engaged in learning interaction skills. The entire
microteaching movement has gone too long without serious considera-
tion of different aspects of feedback: frequency, timing, and the
level of concentration on feedback that a motivated adult can tol-
erate. microteaching introduced the cycle of teach-reteach-until-a-
standard-is-reached, but the corrective feedback has usually consisted
of video or audio playbacrS of one's own teaching plus the help of a .

counselor -- if one is available. The assumption that a trainee'can
view or listen to a recording of his'own interaction.and obtain fresh
insights from this experience needs to be reexamined. It is quite
possible that the- constructive effects of microteaching with video
feedback can be doubled or even tripled if we could take full ad-
vantage of the adult's capacity to make use of feedback.

NN,
\\

N
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Project 2.2.2.1: Conduct Laboratory Experimentation on the
Capacity of a Motivated Adult to Receive, Process, and Act on Different

Kinds of Feedback Information While Lemming How to-Create Desired
Patterns of Interaction. The appri-cation'of interaction analysis to

teacher educatiob has already been shown to influence how trainees think

about interaction (Morine, 1973). Like language, any form of interaction

analysis is essentially an encoding-decoding procedure,for dealing with

ideas. What we have yet to discover is the range of information about
interaction which can be commun-icated and the most efficient language for

communication. From recent experiments (e.g., Semmel, 1972), it is-clear

that messages can be sent to a teacher-trainee almostcontinuouslyAring
411 short micro-teach or a longer class lesson. If these messags-Use a

language that does not interfere with ordinary verbal interaction, for
example a visual-nonverbal-display-channel, it may be possible to send a

wide range of messages. The messages might concern:

(a) a summary of interaction up to the moment;

(b) a comparison of completed interaction with a plan

or model;

(c) a warning of a choice point that is about to occur;

(d) information about a child or event which the
teacher was unable to see;

(e) instructions about what should b2 done next;

(f) a- request that something that was unsuccessful be
attempted once more;

and any number of additional messages or instructions which concern
the past, present, or future.

In addition to the-nature of the message itself, a second source of

variation is the message sender or originator. It is clearly possible to

employ electronic circuits to feed back the average perceptions of a group
of pupils. Besides the pupils, an experienced observer-trainer may send

the messages. In college preservice courses, it may be a fellow college

student. In an inservice setting, it might be the, building principal, a
subject-matter supervisor, a fellow teacher, or a specially trained pupil.
In one laboratory demonstration, a trainee even received his own pre-
viously recorded verbal statements as a form-of feedback.

A third sourcq of variation is the timing, frequency, and intensity
of messages.' These variations, in turn, need to be tried out when there
is a relatively simple skill that is being learned and when a longer and a
more complex teaching strategy is being learned.

The expected product of this kind of research would be the design,
evaluation, and implementation of training systems with which certain
skills, strategies, and interaction patterns can be learned not only at
a higher standard of performance, but in less time, and by more types

of people. This optimistic claim is Cased,-in part, on the marjeffi-
cient procedures which now can be used to train interaction analysis
observers to higher leVels of reliability in less time._
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Only the most radical and exper4mental teacher education programs
currently make extensive use of microteaching and fewer still combine
microteaching with interaction analysiew Even the most advanced of
these programs are predicated on a cybernetic feedback model that may

flawed. Teachers are expected to modify their behavior in a
desired irection during their next teaching practice session because,
for exam le, they have studied their last teaching performance in a
crf manner. It is not unfair to describe this procedure as one in
which we study our past mistakes in order to avoid them in the future.
This procedure can be very inefficient in that it may ignore the poten-
tial benefit of providing trainees with instantaneous information about
the current moment, information about events or decisions likely to occur
in the next few minutes, or a prediction of the probable consequences of
a line of action before it even begins. This wider spectrum of informa-
tion and flexibility of timing may be more powerful and efficient. It
also may train teachers to become predictors rather than reactors, to
anticipate what may happen and, if necessary, prevent it.

Pro4ect 2.2.2 Explore the 'teed for Autonomy !chile Learning
Progressively Mo Complex Interaction Skijis. A good deal of activity
in the field o performance-based teacher education (PBTE) rests on
programmed le rning materials. Furthermore, performance comparisons
are oft with a prescribed standard or with a model of interaction
which ' en" to the trainee with the.imolication that he should make
use of it. The use of programmed materials to reach a prescribes stand-
ard may however, make the trainee dependent and compliant. In other
words, following directions and depending on "external structure" seems
to be a by-product of using many of the materials which are recommended
for PETE. The notion that, in order to be successful, a teacher must
learn the opposite, namely, to design his own personal inquiry, to carry
it out, and to reach judgments about his own standards of performance,
creates a contradiction or inconsistency between desired ends and the
meala'of programmed learning.

This project proposes to investigate materials which assist a

trainee to learn valuable interaction skills, but which simultaneously
require the trainee to design and carry out, on his own, an increasing
proportion of the training activities. In short, this project would
attempt to design a general model of nrofessional self-inquiry and e'en
exnlore how it could be used in the learning of different interaction
skills in both preservice and inservice settings. One variation to be
explored is the development of peer relationships, especially "partner-
ships for inquiry," in which personal autonomy would be cultivated
because superior-subordinate partnerships are avoided. It is obvious
that the assumntions of this project need'to be tested. We need to
know whether a teacher who is exposed to more "autonomous" materials
will become more self-directing and therefore a more successful
teacher. Put another way, we need to know what effects such materials
would have on a trainee and on his ability to guide interaction.
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Program 2.2.3: Explore Systems
Development for Teacher Education

,in Preservice and Inservice
Programs.

From Figure 2.

One of the most powerful innovations in teacher education in the
past five years has been the exploration and development of computer

assisted teacher training systems, Or CATTS as its foremost proponent
(Semmel) chooses to call it. As more,elaborate computer hardware
and previously written software become less and less expensive, and
as demonstration projects succeed in resolving the first-generation
problems, the clerical tedium of analyzing interaction can be elimi-
nated, freeing trainee and trainer for the more human tasks of blending
data, interpreting data, and playing back the original interaction.
Learning how to control one's own behdttior, during spontaneous inter-
action, may be enhanced by a thoughtful synthesis of objective data and
subjective perspectives, but the latter cannot occur when the former.
require tedious clerical chores. Further, the shift toward training
teachers to become both predictors as well as reactors, discussed in
Project 2.2.2.1, is likely to become possible and more cost-efficient
with computer assisted systems.

We should note for the record that, at least once, while this
Panel was meeting at the Dulles Airport, a classroom observer in

Cleveland telephoned a computer in Bloomington,'Indiana, used the tele-
phone push-buttons to encode interaction, pulled out the phone plug at
the end of the observation, re-established the call at a telephone

facsimile reproducer, and received a tabulated and graphical display
of the interaction data less than 15 mj,nutes after the observation
stopped. We might also note that, before the Panel met, preliminary
experiments in providing a teacher with "predictive" feedback, in a
laboratory classroom, had already occurred.

Systems of this kind should have a capability for training
teachers within their respective classes, should provide relatively
rapid feedback to teachers based on interaction data, should require
a minimum of teacher effort for the maintenance of the system, and
should have demonstrable-effects on changing teacher behaviors.

Research in this area shoilld reach the following six objectives:

(1) The development of a feasible model for the delivery
of rapid feedback to teachers relative to interactive
behaviors in their classrooms or in simulation exer-
cises.
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(2) title development of a feasible computer-based system
for the rapid collection, summarization, analysis,
storage, and retrieval (i.e., feedback) of interaction
data.

(3) The development of feasible procedures for con-
structing and modifying meaningful observation
instruments matched to the needs of teachers work-
ing in a wide variety of contexts.

(4) The development of a feasible paradigm for training
and maintaining the observation skills of observers
within the context of both preservice and'inservice
teacher training programs.

The development of feedback modes and displays with
demonstrated clarity adequate for decoding by in-
service teachers or'dollege trainees.

(6) The demonstration and evaluation of these training sys-
tems within the contexts of elementary school, secondary
school, and college classrooms and especially be-
havior analysis laboratories.that may be found in
schools-Of education or teacher centers.

(5)

Project 2.2.3.1: Design, Install, Evaluate, and Then Expand the
Services of a Regional Teacher Education Laboratory to Provide Computer-
Assisted Trainin. S stems to School Districts and Teacher Trainin
Institutions it in teac of e ep one etwor s or Sate rtes in 1975).vl
The six. objectives listed for Program 2.2.3 are sufficient to describe
the activities of a systems laboratory for the first few years. As one
might expect, prbyiding more powerful tools is likely to generate new
'objectives which cannot now be anticipated.

One of the more powerful arguments in favor of this program is
the potential of the system for facilitating the regular evaluation
of its own program. When a computer-assisted teacher training system
is in operation, it should be possible to print out data which summarizes
.the extent to which trainees were able to modify the interaction patterns .

of their teaching.

Project 2.2.3.2: With the Resources of a Teacher Education
Laboratory, Examine the Utility of Knowledge About Teaching and
Evaluate the Extent to Which Motivated Adults Can Implement This Knowl-
edge in Their Teaching. All of the research activities described in
Approach 2.1 have the ultimate 'purpose of improving education. Although
deciding what is to be an improvement is both a philosophical and, to
some extent, a political issue, one can at least ask whether the learning
of this knowledge apnears in the interactive contacts of teachers with
their pupils. Or, given two alternative curricula in the field of
teacher education, or even two comparable units of study, which is
more likely to affect the interaction of the adults whose teaching is
to be improved? One might propose the criterion that knowledge of
pedagogy must appear in the overt behavior of a teacher, sooner or later,
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if it is tb improve the educational opportunities of pupils. The
justification for such a criterion might be that there must be a
change before there can be an improvement and a great many of the
changes that lead to improvements, if not'all, do affect the in-
teraction processes.

Project 2.2.3.3: Develop and Evaluate Services for School
Districts Which are Required by Law to Evaluate Their Personnel
in Terms of Effective Human Interaction., With the dissemination
of performance based teacher education,has come the notion that
school districts should evaluate educational personnel in terms
of performance objectives. Some of the more important perform-
ance objectives are likely to involve an analysis of teacher-
pupil interaction. These'developments raise a number of questions
to whichitesearch sKould respond:

1. Can we distinguish more effective teachers from
less effective teachers by analyzing verbal inter-
action from recorded specimens of teaching?

2. Can the quality of education be improved more by
assisting teachers in the analysis of their own
interaction than by sending in specimens which
then are analyzed by someone other than the
teacher?

3. Do research;workers have any responsibility to
influence or even monitor the activities of those
who are required by law to make judgments about
the relative effectiveness of teachers?

There has been a remarkable indifference ort the part of well
qualified researchers when the above questions are raised. It is
the opinion of this Panel that UIE should support programs which
respond to the concerns of our own constituents, as well as pursue'
"truth" for truth's sake. It is a fact that some teachers, whether
they like it or not, are being evaluated in terms of performance
objectives by supervisors, who also may or may not like it, in order
to comply with a state law. We propose that HIE support nrojects
which can turn these laws to the best advantage by exnlorinq eval-
uative activities 'thick have the highest liketihood of improving
education.

This topic is.placed in the Report at this'position because the
activities of teacher evaluation which are connected with the analysis
of hunan interaction can best be carried out from a laboratory uhich
has computer-assisted encoding and decoding capabilities. Thus,
another project which we are proposing is that school districts be
provided with services designed to help that district "make the best
of" laws or regulations that tInvolve teacher evaluation.
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APPROACH 2.3

ISSUES OF METHODOLOGY, INSTRUMENTATION,
AND PROFESSIONAL COMMUNICATION

Panel 2 found itself in reasonable agreement about what should be
studied and in fairly consistent disagreement about how topics should be
studied. This situation may reflect, for better or for worse, our pro-
fessional coMmitments to methodology which are probably stronger than
our commitments to topics. Our preferences were easy to identify: some
preferred Ve laboratory, others preferred the field; some preferred natu-
ral behavior, others preferred to have behavior manipulated or persons
trained to act in a particular way; some preferred true experiments, others
correlational studies; some preferred to measure everything at once, others
preferred to "control-out" rather than "control-in"; some preferred reason-
ably short (two- or three-week) units of study with controlled instructional
materials, others preferred the regular curriculum materials.

Two members of the Panel stated clearly onsthe first day that the
best way to improve research on teaching is not to name topics that
should be investigated but to specify acceptable standards of research
design, operational definitions, instrumentation, reliability, data
collection safeguards, acceptable versus unacceptable statistical
analysis, and adequate reporting and publishing of research activities.
There was a general nodding of heads, suggesting considerable agree-
ment.

AREAS OF METHODOLOGICAL AGREEMENT

Panel 2 believes that research on teaching can be significantly
improved if certain design features relevant (or potentially rele-
vant) to any study in the area are _given systematic attention in
research planning or funding decisions.

Research will be improved if:during planning, researchers
systematically determine

a. Whether or not each design feature is relevant
to the proposed study; and

b. if it is relevant, how it can be taken into
account so that the study will be designed in a
way most likely to produce clear -cuts replicable
results.
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-r
T s way of plann vital because failure to take these design

featu s into account usually means that teacher-student interaction
effe ts are masked by differences in such variables as pupil ability,
SES, attitudes, or other factors that may be irrelevant to the purposes
of t e study but may strongly influence its data:

ome ofthe design features to be discussed are relevant any
study t have special relevance to research on human inters ion;
others are unique.to this area of inquiry. Before beginning the entire
listing and discussion of these design features, we wish to highlight
and lay special stress on four design features which appear especially
crucial.

Programmatic, Cumulative Research

High priority, other things being equal, should be assigned to
studies which form part of a programmatic effort to generate knowl-
edge about a particular problem or set of related problems. Ideally,
such research would involve studies which cumulate knowledge in the
area, relating presage, process, context, and outcome variables to
one another; moving from naturalistic observation and correlational

designs to experiments allowing causal inference; and building
theories or networks of dsycrfptiye and explanatory concepts whic
integrate the empirical 4ta. One response to these problems is
coordinated program of rdsearch by a highly qualified research tea
supported over long periods of time.

Multiple Outcome Measures

Studies involviu_prediction or measurement of outcomes, of
either teachers or students, should include multiple measures of a
variety of outcomes. Further, the selection of measures and criteria
should flow logically from the basic purposes of the study (as opposed
to selection based on convenience, common usage, ease of administration,
or other logical but irrelevant reasons).

This point is especially crucial in studies involving pupil
gains in achievement. Standardized achievement tests should not be
used (or at least should not be used alone) except where they are
logically appropriate, i.e., where they correspond to the goals and

content of the curriculum and are appropriate for use with the
students in the sample. This correspondence of standardized achieve-
ment tests is not ordinarily the case, yet standardized achievement
tests are the most common criterion used to measure learning gains.
It seems likely that the problem of alignment of curriculum and ob-
jectives measured by standardized tests may become more difficult at
higher grade levels.

rj
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Instead, a variety of outcome measures selected for their rele-
vance to the study and the sample to be measured should be used.
Measurement of learning gains should involve pre- and post-testing
of content mastery at selected levels of complexity (from simple
to abstract) or generality (from factual memory to transfer and
generalization). Whenever the processes of interest are known to
have different effects on different aspects of learning, the test
battery should be designed to reveal change in each relevant aspect.

Also, studies concerned with gains in achievement of cognitive

objectives should, routinely include:Measures of other effects, par-
ticularly effects on teacher-student and student-student interaction
process variables and teacher and student affective variables (morale,
classroom climate, school attitudes, etc.).

In short, it is now clear that particular classroom 'processes

(including systematic changes introduced in experiments on teacher
training programs) often have different effects on different outcome
variables. SometimeS gains in one area are achieved at some cost to
other areas. Therefore, it is essential that multiple-measures of
a variety of relevant outcomes be included routinely in planning
research concerned with outcomes.

Nonlinear Relationships

!lost correlational designs have been limited to the search for
linear relationships among variables. It is now clear, however, that
many variables have replicable and orderly but nonlinear relationships.

One common and important curvilinear relationship is the "Inverted
U" relationship, which indicates that either too much or too little of
a classroom behavior is less desirable than some medium amount which
produces optimal results. For example, it appears that such variables
as indirect teaching styles, question difficulty, and pupil freedom to
select classroom activities, among others, are related to student learn-
ing gains in this fashion.

It seems likely, and has been shown in a few studies, that many
other variables have threshold relationships to outcomes; i.e., they
are linearly related up to a point, but beyond this threshold point
further increases in the variable do not affect the outcome one way
or the other.

Knowledge about nonlinear relationships would probably be much
greater already, except that few investigators have bothered to look
for them. Because methods and statistical programs which facilitate
this process are now easily accessible, checking for nonlinear
relationships 'should be included in data analysis plans routinely.
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Complex Interactions.Among Variables

1
Several studies have shown that variables sometimes interact

with one another in complex (and often nonlinear) ways, so that
certain combinations of variables have clear effects even though the
individual variables considered separately do not. Variables may act,
for example, as suppressors or moderators vis-a-vis one another or may
show effects only when present in some critical combination.

Thus, in addition to looking for both linear and nonlinear re-
lationships involving individual variables, researchers should check
for the existence of interactions of at least two variables at a time.
A simple example is the finding that low and high social status pupils

respond in differing and sometimes opposite ways to increasing amounts
of the same classroom behavior. A more complex example is the find-
ing that teachers high on one measure of classroom control and low on
another differed systematically from teachei-s with the opposite
pattern, although analyses of each control measure in isolation
failed to reveal significant relationships. In short, some varia-
bles appear unimportant when viewed alone, but they may have very
important effects when their interactions with other variables are
taken into account.

Other Relevant Design Features

This section will indicate classes of variables which may affect
the results of naturalistic and experimental studies and will provide
examples of how they should be taken into account in planning research.
,Taking these design features into account may mean:

1. Systematically measuring them and reporting their
interactions with other variables.

2.. Systematically controlling them through sample
selection:

a. Restricting samples to one or more types.
b. Using different intact groups.
c. Keeping different data sets separate from

one another and analyzing them separately.
d. Explicitly recognizing the restrictions which

may have to be placed lan generalizing from

the results to other teachers, students, set-
, tings, etc.

3. Replicating find/inns from one type of teacher, student
or setting to different types.
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Analyze the distribution of gains. A question'orth stigating
is "Nhere does the teacher get his gains?" That is, does e mean
residual gain for the class represent the gain for boys and for girls
equally well, or is this teacher notably successful with bo s and un-
successful with girls? or vice versa? with students of rather
than low ability? with dependent and passive student .nly? -Such
questions concerning the interaction between teache effectiveness and
individual differences among students have barely begun to be investi-
gated, but the few available data suggest that they are important and
worthy of investigation in any process-product study.

Use residual gain measures of student outcome (based on raw
pretest and posttest scores). If teacher success is judged by gains
from pretest to posttest scores on measures of outcomes in students,
investigators should be sure to use residual rather than raw gains
as their criterion for teacher effectiveness. The measurement of
gain is an exceedingly difficult problem, the solution of which is not
agreed upon by measurement specialists. Among the possible problems
is the likelihood that regression will differ for the sexes or for
different social status or ability groups, and may differ for differ-
ent ethnic groups. Eton- linearity is not unlikely. All that is in-
tended here is to caution the unwary, since the problem is too large
and too uncertain to allow the specification of simple standardized
procedures to solve it.

Include both high- and low-inference measures of process
behavior. Low-inference coding systems provide the most objective
kind of measurement of teacher behavior, but they are most suited
to specific sorts of teacher behavior. Rating scales or other high-
inference measurement methods are required to get at certain kinds
of teacher attributes which cannot be measured validly by counting
their frequency but instead must be measured by rating the teacher
on a more general scale (variables such as warmth, enthusiasm,
interest in the subject matter, organization, and orientation
towards students).

Such general teacher variables have so far defied successful
measurement through low-inference coding, but they can be quite
reliably and apparently validly measured with high-inference
ratings. High-inference ratings, however, are notoriously vul-
nerable to halo effect, logicalerror, and rater bias. Most im-
portant, high-inference measures are difficult to translate into
specific behaviors useful as objectives in the improvement of in-
struction. Hence investigators should not rely on high-inference
ratings alone.

;latch classrooms. Even with the use of residual gains, in-
vestigators are well advised to randomly assign classrooms or to
match classrooms on relevant student variables, particularly ini-
tial scores on the criterion tests. If random selection or
assignment procedures are used, the investigator should check to
make sure that the procedures were effective, especially where N
is low and the potential or problems due to non-comparable
samples is high.

c i*
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Use large sample of teachers.. This is necessary in part

because he idea of using the teacher as the unit of analysis
requir s that the sample include at least 30 or so teachers. A
stud, of Cohen's power tables, published in 1969, indicates that
a udy involving 15 classrooms has a probability of only .3 of
gnding a relationship significant at the five percent level if

/the population correlation value is +.30.

Use a rationally selected rather than a randomly-selected
teacher sample. !lost process-product studies to date have used
teacheh samples selected either on the basis of convenience (they
were available and willing) or on a random basis. Neither method
is as useful for this kind of research as the use of a sample
carefully chosen on the basis of its appropriateness for the study.
For example, in planning a naturalistic study intended to relate
observed teacher behavior to student gains on specified outcome
measures, a carefully selected sample composed of teachers whose
stud nts over athree- or four-year period had consistently shown
gain on the outcome measures would be preferable to a random
sampl of teachers. The consistent-gain group would be composed of
teachers who were experienced at their grade level, and who probably
had established a:style or pattern of teaching which reasonably could
be expected to cohtinue and to have roughly the same relative success
as in the preyious years. In contrast, a random sample of teachers
would include a number of teachers who were highly inconsistent (for
unknown reasons) in their effects on students from one year to the
next, as well as a number who were changing their teaching styles
because they were new to teaching, new totthe grade level, or ex-
periencing difficulty in adjusting to some problem.

Collect enough data to insure reliablAity_and validity. The

quality and quantity of process behavior data collected should be
sufficient to insure reliability and validity. For example, not
much confidence can be placed in data based on only gag or two
visits to the classroom, because of the many different situational
and contextual factors that could influence a teacher's behavior
during a given hour or day. It may be desirable to visit the
teacher's classroom many times and in many different contexts
(mornings and afternoons, different days of the week, during in-
troductions to units and during completions of units, etc.). For
example, in a Series of studies of teacher expectations and atti-
tudes'donducted at the early elementary grades, it became evident
that the quality of teacher-student interaction during reading
groups was different in many ways from the quality of teacher-
student inters tion during Whole group discussions. Consequently,
separate measU'res of the same kind of behavior were developed and

used for these two differentsituations (Brophy and Good, 1974).
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No.

Another alternative is to ask teachers to teach standardized
lessons in each classrobm. This is generally a good method to the
extent 'that:

(a) the standard lessons are identical for each teacher;

(b) the standard lessons are equally relevant and
appropriate for the students in each classroom;

lc) the standard lessons are taught and observed under
standardized conditions (time of day, day of week,
time of year); and

(d) instructions about what anehow to teach are suffi-
ciently detailed and explicit to insure that all
teachers will have the same goals in teaching the
lesson (see below).

Long -Terri vs. Short-Term Studies.. ,Although much past work has
been based on periods ranging from a few minutes to a few weeks, it
is not clear that these short-term studies can be generalized to longer-
,term learning. Some evidence (Soar, R.S. and So, R.4., 1974) sug-
gests, for example, that the classroom behavior related to achievement
gain over the summer out of school is different from that related to
gain during the school year. Study of longer periods of growth thus
seem highly desirable. -N\

Monitor Implementation. Experiments involving systematic control
of teacher behavior should include observation to measure the degree
to which teachers Actually are behaving as instructed, and these data
should be taken into account in evaluating the results. Where imple-
mentation was poor, post-experimental teacher interviews shouldbe
conducted to find out why (Unclear about instructions? Emotional
resistance? Complexity or difficulty of the experimental behavior?
negative experiences the first few times which led to loss ofattempt
tp implement? Too many conflicting duties?).

Such data add richness and Validity to experimental results and
implications, whether or not the predicted outcomes were observed.

Control for Experimental Participation Effects. Studies involv-
ing experimental manipulation or treatments should control for the
"Hawthorne Effect" among experimental subjects and the "John Henry
Effect" among control subjects.

The easiest way to obtain such control-is to produce "Hawthorne
Effect" in all groups by giving each group specific experimental in-
structions, thus avoiding a "control" group with no special instruc-
tions (assuming, of course, that the various treatment groups involve
no violations of ethical standards).'
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Insure Adequate Variance'. Especially in naturalistic studies,
investigators should try to insure in advance that their sample(s),
include sufficient variance on. the 711-Ti5TiiOf interest. If the

classroom interaction does not involve enough instances of the inter-,
actions of interest, or if thee is very little variance across
classrooms on measures of interest, no significant findings can be

obtained.

Stability of Teacher Behavior. Student teachers and teachers

trying out new curricula or methods are unstable until they settle
into a characteristic pattern, and even experienced teachers vary
their behavior across settings. Uhere a study assumes that particular

behavior is a stable teacher characteristic, care should be taken in
sample selection and in controlling for context effects to insure
that such stability is in fact present. The more frequent and stable
the behavior of interest, the less data must be collected.

Initiapfbn and Sequence of Interaction's. Teacher-student inter-

a tions ar initiated by either the teacher or the student, and they

us lly involve sequences of initiation and reaction. Interpretation
e meanings and implications of data on such interactions is

usu y ambiguous unless information about initiation (teacher or

stu en ) and sequences (e.g., the events that preceded and perhaps
directl caused the interaction) are taken into account.

This .roblem is especially important when groups of students of

different exes, races, etc., are compared. For example, one group
may be praised more often because its members continually come to the

teacher to s 1 their accomplishments and seek praise, while the other

group does th minimally. Here, the group difference in teacher

praise reflect a student difference, not a difference in teacher

liking or appre 'ation for the two groups..

Devisin Scam S stems Mich Allow Direct Com arisons. Simple

frequency counts of pes of interactions often cannot be compared

meaningfully. For example, the fact that one student is praised 12
times and another 4 ti et during the observational period is relatively

meaningless by itself. Interpretation requires that initiation and

sequence be considered ( e above), as well as differences in student

performance. Considerati of the latter leads to the creation of
percentage scores which are more directly comparable than haw fre-

quencies are. For example, assume that all the praise noted above
occurred following correct an wers by the student. Conversion of the

raw frequencies to percentage cores facilitates direct comparison.
Thus, if the teacher praised 12 out of 100 (12%) correct answers by
the first student, and 4 bf 32 ( .5%) correct answers by the second
student, her praise rates relativ- to.student performance would be seen

as equivalent despite differences,i raw frequencies.
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Percentage indices such as these should be devised and used in
preference to raw frequencies when the frequencies are ambiguous or
misleading.

Decisions About that to Leasure and How to Measure It Should' Flow
From Project Goals. Too often, meaSurement devices and analysis methods
are used simply because they are available, convenient, etc., rather
than because they are suited to the'goals of the project. Hence, re-
sults are irrevelant or misleading. Data gathering plans should take
these goals into account to insure that the data collected are the
data actually needed. Often this kind of relevance to goals can be
achieved by using an available system, but sometimes it will mean modi-
fying a system or creating a new one.'

METHODOLOGICAL PROGRAMS AND PROJECTS

The recommendations which follow are concerned with methodological
problems that need to be resolved. Whether these resolutions are the
product of a.methodological study per se or a substantive study de-
signed and carried out in such a way that the methodological problems
are resolved is a matter of no consequence. Perhaps the policy for NIE
to follow is that the programs and projects it funds should contribute

in some way to solutions to the problems about to be described. If this
policy proves difficult, then it may wish to commission the design and
conduct of a methodological study.

The two highest priority nominations for methodological studies
have already been described.- In Program 2.1.1, this Panel described
.projects to create a new generation of research variables based on human
interaction. In Program 2.1.4, this Panel described the need for a

wide variety of outcome measures and an escape from excessive dependence
on tests of subject matter, especially nationally standardized tests of
achievement. In this section we will discuss additional, perplexing
research difficulties.

Program 2.3.1: Commission a Task Force of Oualified Researchers
to Clarify and Illustrate the Issues Related to Choice of Units of
Sampling, Populations, Universes, and Degrees of Freedom in the
Analysis of Interactive Behavior.

Project 2.3.1.1: Examine the Problems Connected With Sampling
and With Generalizing From Samples. Under what circumstances should
the unit of sampling be the teacher? The student? A behavior episode?
Patterns of behavior? A single behavioral event? What kinds of in-
ference are possible with the various sampling units and associated
research designs?
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Is there any such universe (or population) as male, third grade .

teachers? Can it be sampled? What line of argument is used to show

that the sample is representative of the universe? Part of the problem
here is to demonstrate how a practical universe connected with research
on teaching can be defined and its boundaries specified.

The argumentis sometimes advanced, currently, that the classroom
is the only acceptable unit of analysis because pupils within class-
rooms are not independent of each other. Yet there is evidence of a

school effect (that is, classrooms within a school are not independent),
a system...effect, a regional effect, and probably a national effect.
The prescription that the classroom is the4only "proper" unit seems to
oversimplify.

Given a sampling unit, like teachers or classrooms or instruc-
tional strategies, what are some practical guides to obtaining a valid
and authentic sample of the behavior of that kind of unit? For example,

one member of our panel was given access to the classrooms of all 74
. . h-grade teachers in a single school district. Because some

teachers resented the study or were fearful, it became evident that some
.._

. curtailed their behavior during the visits of an observer. ThtM', the .

sample was complete, but the interaction was not representative. It is

possible that the interaction in the classrooms of volunteer teachers

would be more representative. What are the trade-offs between sampling

' theory and the practical politics of obtaining access to valid data?

Project 2.3.1.2: Ex ine the Problems Conn cted With Defining a
Unit of ehavior. Every vent has a beginning an nd; thus, it has 4104

both a quality and a dura ion. The duration of events of the same qual-
ity can be highly variab . Under these circumstances how does one
define a unit of belmv r which can serve as a common unit in statisti-

cal analysis? We should keep in mind that units of time can vary at
least between a microsecond and more than a lifetime. The nature of an
event, that is, its guality,,may be techni ally independent of its dura-
tion, but in practice the two are very int dependent. For example,,

criticism directed toward one child when it urs as a single word
differs greatly from that consisting of a two-m to speech.

Project 2.3.1.3: Examine Problems Connected Wit tudying Time

Series, Chains of Events, and Models for Conceptualizing 'hains of

Events. Appropriate procedure should be used to d elop mathematical

FaiTthat will serve as a useful analogy to a serie ehavioral

events. Tite assistance of mathematicians miliar with the field of
stochastic processes should be obtained velop methods for analyz-

.7.ing the chains of coded events which are sed to represent human inter-

action.

L

r-;
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Program 2.3.2: Investigate the Nature of Errors During Encoding Pro-
cedioes, and Develop a Model for Understanding Errors That Can Serve
as a Guide for Different Encoding Systems and Can Show How to Demonstrate
the Effects of Errors in the Analysis of Human Interaction.

The problems of analyzing observer error are vast and complex. No
one has even attempted ta characterize these problems in the field of
research on human interaction. For example, there is no category system
for classifying all types of observation errors. One encouraging trend
is the development of computer-assisted encoding and decoding. The
problems are so difficult that they should be attempted only when a

completely computerized system is available.

Program 2.3.3: Develop the Means for Assuring Communication and the
Sharing of Data, Methods, and Substantive Results Concerning Research on
reaching.

In this program, the Panel makes a series of recommendations aimed
at improving communication between researchers, between researchers and

practitioners., and between researchers and those who administer and
support research activities.

Research on teaching is very active; literally scores of studies
are being completed each year. If more adequate support funds became
available, the number of studies wodtld be even greater. At present,
nfortunately, no adequate means are provided for gaining access to
s research effort. Ao journal is published for the field of teaching
earch; no ERIC Clearinghouse collates its methods or findings. In

ddition, no depository or data bank presently exists that can provide
access to its expensive data for scholars who cannot afford to collect
their own. And, if. this were not enough, standards for publication of
.research in this field (and other, related fields) are sufficiently
chaotic to make it very difficult for the researcher or practitioner
to evaluate findings, on the one hand, or to publish his research, on
the other. These problems argue for serious efforts on the part of
NIE and the research community to institutionalize means for assuring
communication and the sharing of data, methods, and substantive results
concerninn, arch onteaching.

/
Project 2.3.3.1: Support an ERIC Clearinghouse for Research on

Teaching. The educator and researcher who wishes to gain access to
literature concerned with research on teaching faces a formidable task.
For one thing, research of concern to him is likely to be published in
any of literally hundreds of sources. For another, its quality varies.
For another, the vocabulary with which it is expressed may be unfamiliar
to him, for research from a variety of disciplinary traditions may bear
on the practical problems with which he is concerned. And again, much

nie conference on studies in teaching



44

(7>

of that research is likely to be reported together with advocacy and
interpretation, so that it is difficult for him to separate the actual

findings from the claims. A minimal response to the solution of this
problem would be the setting up of an ERIC Clearinghouse concerned with
studies of teaching. Such a clearinghouse would provide access to
literature in this field, which could be indexed for findings, methods
used in studies, sample characteristics, and other features of research
needed by users: Establishment of such a clearinghouse is an urgently
needed first step in gaining control over lolowledge in the field of
research on teaching.

Projet 2.3.3.2: Commission Regular Reviews of Research on the
Processes, Causes, and Effects of Teaching. Information retrieval is
only part of the problem of studying and profiting from research on
teaching. Most educators are not equipped to disentangle the intrica-
cies and deficiences of research on teaching -- or of any other complex
field of educational research. Moreover, educators need "friendS in
court" who will sort out the facts from the claims and who are willing
to give a reasoned judgment concerning what is now known and not known
about research on a given problem in education. Partial solution to
this problem has been provided by both volumes of the Handbook of
Research on Teaching and recent issues of the Review of Educational
Research. Unfortunately, however, both of these sources are addressed
more to researchers than to practitioners. Several years ago the
Office of Education was commissioning reviews of specific subfields of
research for consumers, but these grants seem.to have fallen on evil
days. Perhaps the best recent'reviews of research on teaching have been
provided by several, independently-authored texts. These will rapidly
become obSolete, however, and additional review sources are needed on
a regular basis.

Project 2.3.3.3: Establish and Support a Journal for Research
on Teaching. Unfortunately, no journal (as distinct from newsletter)
is now published that devotes itself to research on teaching. Suffi-
cient research is surely available to justify such a journal, and it is
likely to receive wide adoption among educators. It is suggested that

such a journal 5e established under the sponsorship of AERA or some
other suitable organization. An initial grant would presumably be
needed to get the journal off the ground, but thereafter the journal
should become self-supporting. 4

Project 2.3.3.4: Commission One or lore Conferences C. cerned
pith Standards for Scientific Publication in Research on Te hing and

Allied Fields. This project is aired at the problem of con rol over
the reporOng of research on teaching and allied topics. P esent
standards/of reporting in this field are chaotic. The prob ems in-

clude failure to describe research instruments, failure to timate
the reliability of data, misuse of inductive statistics, fai
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interpret findings that appear in data tables, and failure to publish
results. The foregoing complaints are further complicated by page
restrictions and the resultant editorial policies against long articles
and elaborate data displays.

Such problems will be alleviated only when a series of prestigious
journals agree to set and enforce standards for the publication of re-
search on teaching and related fields. It is suggested that one or more
conferences be commissioned, probably with the help and sponsorship of
prestigious professional organizations. Such conferences would bring
together the editors and editorial boards of a number of journals. The
conferences would be encouraged to set, and thereafter enforce, common
standards for publication.

Project 2.3.3.5: Establish and Support a Data Bank for Basic
Data From Studies of Teaching. Data concerning the processes of teach-
ing are expensive to collect and interpret. Often such data begin life
as video or audio recordings. These recordings are then typewritten as
lesson transcripts and may later be coded and interpreted with a variety
of instruments and procedures. Data from a given lesson, then, may be
available as a tape recording, as a transcription, or in any of various
forms as coded data_ Such data are expensive, seldom costing less than
5100 per lesson for the investigator to collect and prepare. In addi-
tion, such data may be accompanied by a wide variety of context presage,
and product information that may be paired with process data in ubse-
quent analyses. At present data in these forms is seldom shared etween
research centers. This lack of sharing does not mean that researchers
are unwilling to share their data. On the contrary, most investigators
are glad to share their data with others, once their initial use of those
data has been'completed. But no mechanisms presently exist for the
sharing of data; thus researchers are always required to co)lect new
data where old tape recordings, transcriptions, or codes from another
research center 'flight have sufficed for the researcher's purposes. -

Considerable savings, as well'as the multiplication of studies from
data already collected, can be effected by establishment of a data bank
for research on teaching. Such a bank would solicit the deposit of
data from studies of teaching already conducted and would specify the
standards for deposit of,thOse data Data would be offered to other
investigators on a cost basis. Researchers would be induced to deposit
their data by suitable means (perhaps by writing stipulations into their
research contracts or by providing them with a cost rebate whenever their
data were used). EstabliShment of such a data bank will require both an
initial and a small sustaining grant. In time the data bank may become
self-supporting.

r-
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SUMMARY

This panel was concerned with variables in six categories: teacher-
. student interaction, educational outcomes, student characteristics, the

social context,, teacher characteristics and plans, and teacher education.
The panel was further concerned with categories of variables involved in
research on teacher education. These categories included interaction
between instructors of teachers and their adult trainees, the-interaction
between the teacher trainees and their'students," the knowledge and skills
acquired by the trainees, the procedures for feedback to the instructors
or their trainees, Characteristics of the setting, and teacher plans and
characteristits.

Millions of students -- ranging in age from six to eighteen -- are
required by law to interact with teachers for hundreds of hours every
year. -That requirement, if nothing else, imposes a moral obligation on
the whole society, and especially its professional educators, to make
that.interaction as beneficial to the students as possible. Panel 2
Was aimed at planning research and development toward this end. It

worked in an area of researclon teaching that has received more atten-
tion and effort during the ledst fifteen years than any other. In this

area, some relatively substantial results have been achieved, and the
personnel and methods are ready r, major advances. Panel 2 attempted
to 10 out approaches, programs, nd projects that would resultin such
advances.

is
1.

The first approach dealt with teacher-stUdeht interaction. Five
pro rams were set forth. The first dealt with the study of interaction

1

in tself -- the dimensions along which it should be described, and the
kin s of descriptions that should be made. The second emphasized educa-
tional settings and student charnteristics in their relationship to
interacti6n processes. The third emphasized the study of teacher charac-
teristics, plans, and perceptions of st4dentrAin relation to interaction
processes. Thefourth laid out studies, of the ways in which interaction
processes are related to the educational growth of students. The fifth
dealt with studies in which the whole complex of-interdependent variables
involved in teacher-student interaction would be studied in multi-faceted
designs.

The second approach of the panel was concerned with teacher education.
Here, three programs were set forth. The first dealt with the ways in

/4
k about interaction, their own participation, and thewhidhsfeachers th

ways in which ey decide to grticipat& The second was concerned with
the capacity o a motivated adult to receive and use feedback while inter-
acting with students. The third was concerned with computer-assisted
systems of teacher education -- thei, r design, development, and evaluation.

,
.

The third approach, related to the concerns of Panel 9 (Research
Methodology), was concerned with the special difficulties of research on
teaching as human interaction. The Panel recommended special efforts to
develop (a) additional measures-of the outcomes of teaching and learning,

r
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. .-

(b) mathematical models.for dealing with chains of events in classroom
interaction, and (c) a position paper on the unit of sampling, units of
behavior, and similar problems in this research area. The need for re-

.

plication of findings was emphasized, along with the need for long-range,
coordinated programs which make use of laboratory and field studies. In
addition, the Panel recommended the establishment of various kinds of data
banks that would facilitate comparison of various systems of interactive
analysis on the same data, comparisons of various sets of predictive
variables, 4nd the creation of samples large enough to make possible cross-
validation of results.

Finally, the Panel emphasized the need far taking into account the
ways in which teachers will adapt research-based knowledge and teaching
skills to their own classrooms, students, and styles.. Such adaptations
will determine the validity and utility of, the knowledge to be dehived
from research on teaching as human interaction.

STATEMENT OF PRIORITIES

As a final task, members of the Panel were asked subsequent to the
Conference to send in their nominations for highest priority research
problems. The Panel nominated Program 2.1.4 and Project 2.1.4.1 (process-
product knowledge) as the highest priority in Section 2.1. They nominated
Program 2.2.2 and Project 2.2.2.1 (ways to improve feedback to adults in
teacher education) as the highest in Section 2.2. The recommendations
for Section 2.3 were more scattered. Some registered their concern for
general problems of research methodology by listing Approach 2.3 itself;
but there was strong second rank order support for 2.3.3.1 (an ERIC
clearinghouse for research on teaching) and 2.3.3.3 (a separate journal
fog research on teaching). One way of summarizing these preferences is
that: (a) we need higher quality knowledge about the effects of teacher
influence, from both laboratory and field settings, and (b) we need to
test the utility of this knowledge for all kinds of educators, but
especially teachers, as an integral part of the responsibility of
researchers.

nie conference on. stu\---- in teaching
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