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* The volumg before you is the report of one of tén panels that parti-
cipated in a five-day conference in ¥ashington during the summer of 1974.
The primary objective of this Conference was to provide an agenda for
further research and development to guide the Institute in its planning
and funding over the next several .years. Both by the -involvement of some
100 respected practitioners, administrators, and researchers as, panelists,
and by the public débate and criticism of the panel reports, the Institute
aims to create a major role for the practitioner and research commun ties
in determining the-direction of government funding.

The-Conference ~itself is.seen as only an event in thé middle of the

" process. In many months of preparation for the Conference, the staff met

with a number of groups--stiudents, teachers, administrators, .etc.--to
develop coherent problem statements which served as a tharge to the panel-
ists: Panel chairmen and others met both before and after the Conference.

" Several other panelists were commissioned to pull together the major

themes and recommendations that kept recurring in different panels (being
reported in a separate Conference Summary Report): Reports are being
distributed to practitioner and research communities. The Institute
encourages. other interest groups_to debate and critigue relevant panel
reports from their own perspectives. -

+ The Conference rationale stems -from the frank acknowledament that

‘much of the \funding for educatianal research and development projects

has not been coordinated and .sequenced in such a way as _to avoid undue
duplication yet filT'signifigant gaps, or in such a way as to build a
cumulative impact relevant to educational practice. Nor have an agency's
affected constituencies ordinarily had the opportunity for public dis-
cussion of funding alfernatives and proposed directions prior to the
actual allocation of funds. The Conference is thus seen as the first
major Federal effort to develop a coordinated research effort in the

social sciences,’ the only comparable efforts being the National Cancer

-,P1an and the National Heart and Lung Institute Plan, which served as

models for the present Conference.

As one of the Conference panels, points out, educatioﬁvin the United
States is moving toward change, whether we_do anything about it or not. |,
The outcomes of sound research and development--though enlisting only

2 minute protion of the education dollar--provide the leverage by

wiich"such change can be afforded coherent direction.

 and

[}

&

iie conference on studies in teaching

P
y N *




i

L

In implementing these notions for the area of. teaching, the Conference
panels were organized around the major points in ti career of a feacher:
the teacher's recruitment and selection .(ohe panel), training (five
panels), and utilization.(one panel). In addifion, a panel was" formed
_to'esamine the role of the.teacher ih new instructional system§.  Finally,
there were two panels dealing with -research methodology and theory - )
development. Q\ *

3 - s

( educational practice - plahning & -
‘ S — ‘research .

@ teaching as
& ~human interaction

: S teaching as v ’
o . : (X3

50 @ behavior analysis
55 — = e S 7
E eaching as -~. . .

] B l@ ki ) research
';; _ skill performance . methodology o
S .
(5] -
@ . teaching as . .
ol ® a linguistic process ¢
2 N A
ae ] . theory
So teaching as . - i3 development -
o @ clinical informdtion :
o L processing. %

\G’j,’ — : -
training & performance ‘ - ]
’ prad -

Within its specific problem area, each panel refined its goal state-
ment, outlined several "aEEroaches"-or overall strategies, identified

potential "programs" within each approach, and sketched out illustrative :
projects so far as this was appropriate and feasible, . .

‘ Since the brunt of this work was done in concentrated sessions in
the space of a few days, the resulting documénts are not polished, inter-,
nally consistent, or exhaustive.  They are working papers, and- their pub-
lication is intended to stimulafe debate and refinement. The full list
of panel reports is given on the following page. We expéct serious and
concerned readers of the reports to have suggestions and comments. Such
comyents, or requests for other. panel reports, should be directed to: . Lt

- - Assistant Director, - ; o
Program on Teaching and Curriculum - .
National Institute of Education
1200 19th Street, N. W.

Washington, D: C. 20208

’ 3
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" the presentostage. It is now up to the reader to carry through the

¥

o M1ch1gan State Un1vers1ty N R >

As the organizer and overall chairman for the Conference and editor
for th1s series of reports, Professor N°. L. Gage of Stanford Universjty
r1ch1x deserves the appreciation of those in the field of teaching research .
and development. The panel chairpersons, singly and together, did remarKl
able jobs with the ambitious charde placed before them. SpecialracknowT-
edgments are due to Ph111p Winne of Stanford Univérsity and to Arthun
Young & Company f8r coordination and arrangements before, duting, and
after the Conference. But in sum toto, it is the expert parelists--
each of whom made unique contr#but1ons in his or her respétt1ve area--
who must be given credit for mak1ng the Conference productive up to ~. -

>

v

ref1nement that the panelists have placed in your hands: ,

s

Garry- L McDan1e1s .
. Program on ‘Teaching and Curricuium

2o
.
3

LIST OF PANEL REPORTS "AND CHAIRPERSONS, . a

-

1. Teacher Recruitment, Se]ect1on, and Retention, Dr James Deneen,
‘Educational Test1ng Service .,

-

2. Teaching as Human Interact1on, Dr. Ned A F]anders, Far West -
Laboratony for Educax1onaJ Research and Development :

3. Teach1ng as Behavior Ana]ys1s, Dr. Don Bushell, Jr., University

of~ Kansas - .
—t

4, Teach1ng as Sk111 Performance, Dr Richard Turner, Ind1ana

University. ~ : , '
M . ,." i “
5. Teach1ng as a-L1ngu1st1c Process in a Cu]tura] Sett1ng, .
Dr. Courtney Cazden, Harvard-University . - . -

6. Teach1ng as Clinical Information Processing, Dr. Lee S Shu]man,

-
(IR

7. Instructional Personnel Utn]1zat1on Dean Robert Egbert,
> Un1vers1ty of Nebraska JR

8. Personnel Roles in New Instruct1ona1 Systems, Dr. ’Susan Meyer Markle,
University of I]]1no1s . .

a
-

" 9. Research "Methodology, Dr. Andrew Porter, Michigan State University”

10. Théory"Development, Dr. Richard §now, Stanford University

-~

-

(] Conference on Studies in Teaching: Summary Report,
* Dr. N. L. Gage, Stanford University - )

s

- -

¥
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Backgrround and Method Used, to Produce the Recommendations
LY

Panel 4 focused on research to improve teacher perforfiance of
skills. Two hasic approaches to this research were identified. The
first deals with the identification of important teaching skills, the
second with training and validation procedures which demonstrate how
the “skills are related to educational outcomes. "o

Three ways of identifying teaching skills were developed.. The
first utilizes theoretical statements drawn from psychological, develop-
mental, and pedagogical-thegries, as well as theories of subject matter
instruction, as the basic sources. These statements are to be reduced
to operational definitions of clusters of skills, and these skills
are subsequently identified in teacher behayior: This appreach to skiTl
definition ig "open" ana permits* the introduction of’new sets’ of skills

. As new ways of viewihg education emerge. The second methoqd for skill:

identification depends on analyzing observed teacher practice into .
skill components and $howing empirically the relation of these components
to educationhal outcomes. This method is intended to reveal the sifnifi-

<

cant skills in current teaching practice. The third method for identifying

skills uses reports of teachers and other persons concerning what they
Believe to be important teaching skills. This method identifies skills
sthat are believed tp be important in the practical conduct of teaching.
None of these three methods stands completely alone as the method for -
idedtifying skills; rather they, are complementary and should be made . *
to converge so as to_produce~a'cgmmon Core of highly saijent skills.

Research on trainfni for and-validating teacher skilis is aimed
at-the comﬁﬁex problems of finding the best procedures for training -
.teachers in their professional skills and of identifyina the eXact
circumstances under which exercise of a particular skill will have.
optimum impact. Subordinate problems within this kind of research

include determination-of the transferability of skills as.the cir- N

cumstances surrounding, teaching change, and identification of the
conditions needéd irf schools to ¢ptimize maintenance.of important
teaching skills and hence to prevent teachers from slipping into

"bad practice". Certain theoretical problems are also identified

" as intrinsic to this line of®research. The first deals with the .

metrics by which the elasticity,or variability in the effectiveness of

w

)

~

BN e .
VS - -
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teaching skills can be defineg; the second, with the repertoire.of
¢ skills possessed. by individual teachers and the relationship of this

repertoire, ‘as a'set. co educational ou tcomes. A

" " 2" _The format used by the Panel for elahorating the two general
- Approaches described above was o identify specific programs of
: . . T .-reseanch related to each ‘Approach. Included in the program descrip-
) tions are criteria for' jydging the relevance of research projects
related to’ the program; subspquently, illustrative projects are
.briefly des:ribed topchrif what the Panel intended by its state- -
: ments .about the program. These projects are not proposed to be.
. " funded, but only:to idlustrate a class of projects to be developed
in the field and“submitted for'réview and possible fundirg.

.
% ) '

- "* Organization of the Report

¥

The description of the Panel's work begins with’a.presentation
and Uiscussion of, the Panel's goal-for research on teaching as skill
.. perférmance, followed by an overview of the consideration§~by which
the Panel ultimately arrived at the research Approaches mentioned .
v above. Next is' presented the decision-making structure which the
Panel found useful in framing-its.thinking abgut specific programs
and projects., o ; . . ? .7

- . f
s N

' ' - The remainder of .the report presents, wifﬂﬁp each of qﬁ% twor
1 . ‘Approaches in tuin, the recommended ppograms and illustrative projects
: X ; pertaining to the Panel's goal area. . I
: "

-
)
» .
- 4
t

’ Panef Goal Statement v B .

a2 ]
-

.-

. The Panel’s goal was to‘develop the means to impyove teachers'
N ability to perform general and specific skills of teaching within
curriculum areas and student develcpmental levels, ’ J

, --First the Panel examined alternative approaches to' the -definition
of general and specific teaching skills. A}though seéveral issués were
e presented and discussed, no formal definition was made by the Panel.

] The following aspects of teaching skills were accepted, however, s z

, working characterization of the term 'skill': - o - el
I ) 0~ Teaching skills exist in_a variety of “teacher : 4
. roles, e.g., in relationships with school pripci- <~
- BP]S’ or parents, as well as with styd@nts. ’ i

o 0 Teaching skills have consequences. A logical, chain
connects a specific skillh with its consequences.
) Do The consequences can be both targeted (or direct) ¢

. . and peripheral (or indirect).

. " 1
o  Operationally, teaching skills are ttme-bound in’ the
sense that the outcomes or conseguences of a skill ~ 3
must be observable withim a reasgnable period, e.g.,
. a“school year. . . . . .
- *

; : ' ‘
PR .
. B . [ . “

s
“
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Specific teaching skills may be distinguished from ,
skillfulness. The "latter includes: (a) determining .
-what 7s to be done, (b) asking whether a particular
skill achieves the desired effect, and (c§ timing

the use of a specific skill .to achieve the effect.

‘Specific teaching skills can be rated for quality.

. Normative criteria have been established for the
performance of certain teaching methods which .
incorporate specific skills.

v

Teaching skills are moderated by the context or

situation in which they are performed. =
.0 A skill has am intentional or purposive aspect;
i.e., there js a reason for performing a particular
skill. .
0 Skills of special interest ‘to the pahe] are those-
which are trainable, but a second group of untrain-
. * able or difficult-to*train skills (or "aptitudes")
is recognized. - . .
6 . E . ~ v
*Derivation of Approaches and Programs : . '

Exhibit\I Tists the Approaches and programs which were proposed ,
to the Panel in the preliminary materials, along with several programs
proposed--in early sessions of the Panel. The following discussion of
the interrelations of these three Approaches .documents some of the”
Panel's initial consifleration, leading eventually to the combining of - * -
Approaches 4.2 and 4.3 jnto a single approach. - s .

oo

Identifying Teaching "Skills (Approgbh 4.1): This Approach‘is*con-
cerned with identifying teaching skilTs related to Tearner outcbmes.
Studies jn this area would usually employ observational and analytic
techniques~in whjch the elements' (gbservation categories, winits.of anal-
ysis) are derjved from theory. These .elements are then used in inservice
field settings to identify and further define promising teaching skills...
Correlational research is typically used to establish relgtionships
between the designated learner outcomes and the skills identified.

This Approach answers the question: "What specific teaching behaviors,
skills and strategies are related to designated learner outcomes?”

3 Skill Training (Approach 4.2): Those skills identified in

*Approach 4.T form the point of departure for proposed Appréach+4.2.
which is concerned with developing the meansto train teachers in these
skills. Approach 4.2 would use a gigorous development sequence to build

the necéssary traiping components. This strategy generally involyes
the following steps: ‘ )

£

o~ .
1. Develop a prototype training component designed to train
teachers to use the specific behaviors identified at an-
acceptable skill level.fgr : .

1 -

-
kY

Y
¥ ~
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EXHIBIT I

H

Initially Proposed App-oaches and Possible Programs

Approach 4.1:

0 Examine facet theory as a feehnlque.for identifying skills. .
0 Examine learning thecries (behavioral, cognitive,
informatien processing) as bases for identifying Sk]]]S
] Examine currlculum and deve]opmentakxtheories as
bases for identifying skills.
0 - Examine theories of education as a means\of deriving
skills. . - *
3
0 Natural Variability Strand: Examine teachers skills
or strategies of skills as they relate to differences
in achievement levels of students in order to determine
the skills or strategies which affect those differences.
) 0 Examine needs assessment and other expert opinion as
a means of identifying skills. .
o - Determine how the subject matter competency of teachers

] Deve]op methods of @gasurlng the degrée to which teachers
can and will perform skills. -
0 Develop efficient means to train teachers in general and
N spec1a] skills.
] Determ1ne the personal and envirghmental factors that

Approach 4.3:

) Approach 4.2:

¢

* and apply this knowledge to facilitate skill improvement

Examine alternative approaches to the definition and
identification of genera] and special teach1ng skills.,

relates to teaching skills within a subject matts.

Examine and develop means to improve the degree to
which teachers perform general and specific skiJ]s.

lead to- improvement or deterjoration of teacher skills

and avoid’skill deterioration.

Determine the effects of various general and special
skills on student achievement of educational objec-

.
K

t1ves (cognitive, social- emot*ona]

, psychomotor). . _ .

0 Develop and apply techaiques for- eff1c1ent validation

. behavior during the teach1ng ]earnlng process.

of skills in terms of effects on outcomes in student .

Develop and apply techniques for effigient validation
of skills in terms of effects on dutcomes in student
achievement, retention, and transfer.

s

m
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2.-.§4§19 test the prototype, collecting formative evaluation
data.

3. Revjse the protctypes as indicated by the evaluation if~
teachers do not reach criterion on the trained skills.

This sequence would be repeated until a training component was , }
developed that met the developer's criteria in terms of both quantity - )
and quality of teacher performance. It-is possible that correlational
studies will yield some skills that, for-all practical purposes, are i
not_trainable. These skills:would, of course, be revealed in the

’ reseérthﬁgnd_ague]qpnent activities carried out under this Approach.

The training strategies developed under Approach 4.2 would also
produce a high level of teacher variability in certain skil}s which, -
in turn, would make it possible to study these skills in proposed , oy
Approach 4.3, the Validation Approach. This is particularly important
for newly discovered teaching skills that occur very rarely in the
repertoire of practicing teachers, ’ ’
Sevegral limitations apply to proposed Approach 4.2 in this form. .
The Panel would not propose that training nfaterials or strategies be
carried through the entire R&D‘sequence;that is applied to commercially
distributed products such as have been developed at the regional labora-
= torjes. By imposing the following.limitations; a great deal of time ;
and money cah be saved: - .o
1. Materials, etc., would be developéd to the point that they C - <
can be used in experimental research but not to the point g
where ‘they are ready for widespréad use in pre-service or .
in-service teacher education. This is an important 1imita- a
tion, since the final revisions and national field tests
needed to ready materials or processes for national use are
very costly. :

T 2. No dissemination effort would be carried out. Dissemination
is extremely costly. " However, the main reason that no dissem-
ination would be funded is that, at this point, no cause-and-
effect relatichship has been established between teaching
skills as trained by the 4.2 materials and learner outcomes.

A further limitation to Approach 4.2 studies as proposed is that :
such studies should not be funded unless definite plans have been made
to employ the 4.2 materials in an experimental validation study. A
_Wweakness _in most _previous funding.is that.funds_were_provided-to- - --- ——
~develop teacher training materials and test their effectiveness in
* changing teacher behavior, but were nét provided to determine whether
— ceacher use of thc trained skills caused desired changes in learner
outcomes. Cori-elavional studies such as proposed for Approach 4.1
cannot establish th!s cause-and-effect relationship.

2\/) Validating Skills by Determining the Effects on Learning Outcomes *
(Approach 4.3): Once materials and strategies that will develop a
desired set of teacher skills were built in Approach 4.2. these could
be used as independent variables in studies funded under Approach 4.3.

nie conference on studies in teaching
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Studies funded under 4.3 would normally employ experimental.designs
with pre-post measurement of both teacher skills and learner outcomes.
There are, however, other designs and strategies that might be used in
Approach 4.3. The investigator should not be confined to classical
experimental designs. s

In funding studies under Approach 4.3 it would be suygested by

the Panel that small-scale experimental studies which employ in-depth
data collection with samples of 20-50 teachers, plus their students,
will be more cost-effectivé than large-scale studies. Such studies

can be completed more rapidly and are also low enough in cost to permit
replication to check important results. Studies of this magnitude are
1so within the capabitities of small research teams. Thus, a broader
sample of available researchers could be employed. in the program. The
main 1imitation of small-scale studies is that the investigator's anal-
ysis must deal with relatively few variables. In studies that seek to
consider a wide variety of skills, larger samples will be needed.

The Combining of Approaches-4.2 and 4.3 into a Single Approach 4.2:

The previous discussion has pointed out the proviso that teacher train-

ing studies (Approach 4.2) should not ordinarily be carried out without

some plans for validating such training against Tearner outcomes (Approach

4.3). Furthermore, while it is easy enough to distinguish between

teacher training and classroom teaching, some of the prime research

questions in these two’ areas are closely related, and it sometimes

becomes academic to try to distinguish whether a particular research
_question is_aimed more at improving. the effectiveness of teacher skill

performance or at improving the effects of such performance on learner

1

In view of these considerations, the Panel decided to incorporate
the concerns of Approaches 4.2 and 4.3 into a single Approach, thus
allowing a somewhat different framing of the programs within this
Approach. The Approaches and prodrams as finally adopted are shown
in Exhibit II; the reader may judge for himself the appropriateness of
the resulting organization. .

Other Possible Approaches: The Panel considered other possible
Approaches. It was acknowledged that the question of subject-matter
competency was an important area of concern, not only in terms of
knowledge in 2 particular field but also. in terms of the appropriate-
ness of different teaching procedures and techniques as a function of
the subject matter and the developmental level. Rather than isolating
this question to a single Approach, however, the Panel felt that it
{—— ... _was properly.an-important concern for each-program ‘in-each Approach.

Another proposed Approach dealt-with the teacher's skill repertoire,
to include such facets as clusters of skills, sequences of skills, and
SUSPIN F " Strategies of teaching. = This took final shape as Program 4.2.6 under
Approach 4.2. .

Finally, the Panel considered another Approach dealing with the
final development and dissemination of training materials and strategies
which had been proven effective in the Approach 4.2 validation. How-
ever, the Panel concluded that these steps are costly and might better
be allocated to funding agencies other than NIE.

- outcomes. - R e e e
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- * EXHIBIT I1 Adopted Approaches and Programs .

"Approach 4.1: Examine alternative approdches to the definition and
; identification of general and special teaching skills.

Program 4.1.1:  Develop and apply a conceptual-analytic method for
identifying hypotheses about effective skills.

<Program 4.1.2:  Examine teacher's skills and strategies as they relate
to differences in achievement levels of students in
order to determine the skills or strategies which
affect those differences. ‘

Program’4.7.3: Examiné needs assessment and other expert opinion as
- a means of identifying skills. , .

Approach 4.2: Examine alternative approaches to the training and
. - validation of general and specific teaching skills.

Program 4.2.1:  Examine changes in the effectiveness of skills caused
by differences in pupil characteristics, including the
determination of the smallest effective stimulus for
eliciting a pupil response and the appropriate metrics
for measuring skills. .

Program 4.2.2: Determine which training strategies effectively produce
. acquisition of a skill at each of its levels, using
variation in training as the indépendent variable and

i .. _level of skill acquisition as the dependent variable.
Prhgram 4.2.3: Determine the conditions which affect skill maiﬁtenance,
e.g., age, sex, and class of students and socio-political

context.

g Program 4.2.4:, Consider the transferability of skills, i.e., determing
. 'the level at which a skill is performed in Context B
when it has been trained in Context A. :

. - Program 4.2.5: Examine the validity of teaching skills-as-trained, in-

- : "+, cluding (a) the contribution of a skill-as-trained to
the matrix of student outcomes, (b) the methodological
problems in identifying the outcomes attributable to =
specific skills, (c) the identification of the dimensions,
principal components, or facets of téaching skills-as-
trained relative to the matrix of student outcomes. .

Program 4.2.6:  Examine the repertoire of skills, including: (a) the
scope of effective skills, {(b) the organization of a
skills, (c) the effects of clusters or subsets of skills

I ' . ) = in relation to student outcomes, and (d) the relation of ~ |-

skills to traits or aptitudes.
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THEORETICAL FRAMEWORK: A DECISION-MAKING
ANALYSIS FOR AN R&D STRATEGY -

£

I o

~

This section presents a structure of decisions that can be made
about specific projects involving teaching skills. The problem to
which it is addressed is that of how a funding agency should select
from among proposals made to it so that the R&D strategy.will have a
coherent structure. The structure proposed here is designed to
achieve this goal specifically for the programs and projects of Panel 4.
Its generalizability to other approaches of other panels has not been
tested. . : N

As a structure it has-general criteria built into it, and 'the
assumptions underlying these criteria are spelled out below.

>

Assump tions-about-Research-Programs s L

We assume that research-on teaching skills should have practical
value. Teachers will be trained to use validatéd skills and will be -
trained by using the strategies Ffound to be most effective. The ~ ~
research program, therefore, must be accepted by the communities of
jts potential users as well as by the research commuhity. Both kinds
of acceptance may be difficult to achieve simultaneously because the
different communities have different criteria for accepting a résearch
program. Teachers, for example, are concerned about both the charac-
teristics of the teaching skills and pupil behaviors which are the
outcomes of these skills. Researchers are concerned that the research
Pproduce scientific knowledge and”that the program allow for new
approaches and ideas. Such criteria are not necessarily incompatible,
particularly if the program as a whole represents a balance between
applications of these criteria 'n selecting projects for funding.

scientific knowledge, and that one ought not to sacpifice such high
potential simply to gain acceptability in other unities. But a
research program -which- is meant to.have_practical .applications must
find a way of insuring that the projects "make sense” -to the community
of potential users.

We assume that a project must always-have poteEtia] for yielding

b
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" projects within a research program.

. 9
3 ‘ . ) %
Two probabilities need to be estimated for each project: y
Pp = probability of its results being accepted and used.
Ps = the probability that the project will have scientific value.

The goal of decision making is to optimize these probabi]ft{es for
a single project insofar as possible and for-a set of accumulated

-

Assumptions about Pupil Outcomes o ’

We assume that the degree to which parents, representatives, .
teachers, and admiristrators influence the priorities ‘in selecting
pupil outcomes as dependent variables will be directly related to the
accéptability of a project and the potential use of the results by
such persons. Research aimed at determining the antecedents of outcomes
wwhich are valued by these groups will "make sense” to t gse groups.

We assume that researchers are relatively neutral about the
public and social significance of their choice of outcomes. The
researcher is interested in causal connections; he needs to find a
network of these to build theories. If he also has strong convictions
about the social significance of effects on pupils based upon beliefs
about what kind of society or educational system is desirablg, he 1is
acting more as a citizen whose views have sources 6f validity.external
to his line of research activity.

The researcher is free to be neutra); the non-research public
in fact is not. The decision-maker balances these two interests in

- order .to maximize support for a research program.

Assumptions about Teaching Skills \

Some writers hold that the researcher ought to have complete
autonomy in selecting his or her antecedent variables. Knowledge of
theory, experience, and intention play a large role in the choice of
S%Ch antecedents, and the researcher is better equipped to make such
choices.

But others, such as teachers, are close to the phenomena being
studied and may provide insights and a sense of realism. .They can play
a useful role in conceptualizing the domain of antecedent variables
and provide useful ideas about antecedents 1ikely to be linked to out-
comes.

Teachers also have a stake in how the yield of research on teaching
is used, and they have priorities about problems. Teachers are sensi-
tive to the relation of teaching performance to the context in which
it occurs. For these reasons the factors of acceptability and use
must be considered. -

o
»
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- T and 2. For example, a researcher may be attracted to univariate !

The Decision-Making Structure: A Matrix forggptimiz{ng Selection
of Projects “

-

Exhibit III 1ays out the structure of 1nformat1on needed to make
decisions that optimize support, usé, and scientific payoff in a pro-
gram of research. Not every project must completely optimize these
factors. But the set of projects as a whole should. Thus, the
decision maker is left with the problem of weighting choices at each
step. No such set of weights is here proposed but they should be
developed and be made pub11c

. The matrix shown in Exhibit III has four d1mens1ons “Each of
these dimensions represents a continuum which; for purposes of
display, is shown as a ‘dichotomy in. the.exhibit. Dimension 1 deals
with the degree to which the antecedents to-the research (independent
and dependent variables) represent public school inputs and accepta-
bility as opposed to researcher or scientific inputs. Dimension 2
represents the ease or difficulty of, measuring the dependent and
independent variables proposed in the project. This dimension is .
related to Dimension 1 in that the value assigned to particular vari-
ables by public school persons or researchers may be moderated by how
easy or difficult these variables are to measure. Dimension 3, ,repre-
sents a central feature. of, the research design of the project--at.one .
extreme (univariate) only one teacher training procedure or oge. ' F
teacher ski1l and/or one pupil outcome variable would be invoived; at’
the othei extreme multiple skills and multiple pup11 outcomes would:
characterize the design. Again, this dimension is related to Dimensions
designs with easy-to-measure variables of his own choosing since he ‘
can optimize control of experimental error in such designs., Nonethe1ess,
studies of this kind might be seen as having less practical value tn !
the gyes of public school persons. Dimension 4 (represented within

each-of the cells of the matrix) directly addresses the question of ;
research payoff. In this dimension, the decision maker must, assign, i
probahilities to both the potential acceptance and use of the project
outcomes and to their potent1a1 for contributing to scientific knowl-
edge.

It should be noted here that we assume the usual criteria for
evaluating the specific proposal will 'be .applied. A poorly designed
experiment should be rejected; i11-conceived hypotheses ought not to
be tested. If the.usua criteria are applied, then hypothesis testing
has greater immediate potent ial over work which is in one of the other
phases. Thus, the vertical structure of the matrix informs the fund-
ing agency about the pattern of its proposals and raises questions
about the proper balance among such projects.

An appropriate way to use the matrix is to analyze the proposal
by identifying in which box at each step the proposal falls. At two
significant phases the structure provides a schema of information.
about the involvement of different commufities of concern and interest.
It also provides a schema for checking the stage of development of tq$
antecedent variables and their sources and of. the development of the

outcome measures.

&
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what This Structure Does Not Do. This strfucture does not provide

the weights to be assigned to the elements of the structure, or the
d&&ision rules. If this concept of a structure is-appealing, such
problems can be addressed.

®

Not included also are the specific variables that might or should
appear in the research program. Peer review processes will help make”
decisions about these choices. Although the structure does pgint to °*
the relevant choice points in these matters, it does not set goals;
it assumes them. It does not resolve methodological or theoretical
issues. It .simply points to choices.to be made and raises the question
of what criteria ought to be applied -in making these choices.  The
Panel used the matrix to bring'out choices, problems, and issues in
conceptualizing. It was usefil for this purpose. Others may find it
similarly useful. - .

[\

N .

&
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APPROACH 4.1

EXAMINE ALTERNATIVE APPROACHES TO THE DEFINITION AND .
- IDENTIFICATION OF GENERAL AND SPECIAL TEACHING SKILLS "~ ’
5 M i ¢ ,

-

8
P -

-

In the above discussion of the Derivation of Approaches and Pro-
grams, the Panel documented its assumption that research in the
jdentification of teaching skills is a three~phase process including "
(a) the generation of-hypotheses, (b) the development of training
based on the hypothesized skills, and (c) the validation in terms of
student outcomes.
in Approach 4.20 The Panel wants to emphasize that the programs and-
projects suggested under Approach 4.1 constitute only the first phase,
and would still be subject to the training development and validation
phases covered in Approach 4.2. . .

~

In focussing on the identification of teaching skills, _the Panel .
identified three alternative methods, which are-covered respectively
in the three programs outlined under this Approach.
is the conceptual-analytic method, which would use.constructs drawn
from educational theory, from patterns of school organization, or from
curricular frameworks as a springboard for identifying teacher skills
presumably correlated with learner outcomes. The second method,is the
observation and analysis of teacher practice in the attempt to relate
skill components to student outcomes. The third method would utilize
the judgments of teacher-practitioners and other krowledgedble obser-
vers as to- the skiTls mportant in teaching. Hopefully, the results
from these three methods would converge toward sound krowledge on the
operation of teaching skills and their effects on desired outcomes.

‘ ~

Program 4.1.1: Employ a Conceptuai-Analyt1c Method for IdenGifying

. Hypotheses about Effective Skills. T .
<

, ‘ ¢’ .
Learning occurs within a context that represents the intersection
of theory, curriculum, .and school organization. Whether explicitly

~

-

-~ ¢

The latter two phases have been incorporated together

-

i -

The first of these, .

.y




14

\

>

. employed separately or in combina%joﬁ to specify an instructional role

"theOry or set of theopies constitutes the-development.of a model of

stated or. not, one ot more theoretical foundations underlie the content
presanted to the learner and the manner in which this presentation is -
made. Curricular frameworks further refine the content and methods of
instruction. wWhen viewed in concert with theory, this refinement may .
or may not be complementary. School organization likewise, inflfences d-
the mode and style of teaching and Tearning. The congaptual-analytic
method of identifying skills can start with any of these ‘three sources
to generate conceptions of instructional roles, and of the teacher
behaviors and skills associated with.learner outcomes:

These three sources are not completely independent and may inter-
act with or influence one another. Consequeptly, the sources may be

and generate descriptions of skilds. Exhibit Iy~Shows the interrela-.
tionship ofsthese three. sources.’ . - s

~

@ Teacher Skills Intersect

fr

Educationally School
Relevant Organization °
Theory'- | Design

Curriculum
Dasign

The Intersectfon of Teacher Skills with
Organization, Curriculum and Theory.

. EXHIBIT IV

‘Educational TheOny#as a Source. The operationalization of a

teaching (See Models of Teaching by Joyce and Weil,.1972). A model
of teaching is the specification of a Jearning énvironment in' terms.of
the teaching skills ne¢essary to initiate it, maintain it, and modify
it for learners. ¢ . . v : .
. . - " 4
. Theory can be used as ‘the major source of an instructional model.
In a few cases; it has even been applied to the creation of the instruc-
tional roles .for an entire school plan. An example is the extrapolation
from John Dewey's theories (1916) to the models for the early Dewey
schools. More often, theory ds uFed to provide the specification for

AN
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instructional roles provided by curriculum and school design. Ausubel’s
theory of verbal learning (1963) was uséd as the design for the Georgia
Geography Project. Coupseling theories are often employed to design

the role of counselor in a school.

vMany-applicétions of theory to education have been truncated
because the type of research envisioned in this program” has not been
cdrried out. The thories have not been-fully operationalized into a
model of teaching, a training system relative to the skillstof the
mofeél has not been developdd, and the skillsy and hence, the model, .

.

-havé not been validated with respect to pupil outcomes.
B .

vProjeéts to generate teaching skills should include theofo11owfng ‘
elements: . i

A

1. Description of the theory'and its potential for generating
* an instructional model. ? :

a. The hypethetical model-relevant outcomes‘shéu]d be
.t broadly indicated. -.(When refined, these become
3 . the dependent variables in the study.):

&

b. The anticipated broad outlines. of the instructional
model shou)ld be presented, together with needed .
support systems, settings, etc. '

c. The rationale for the anticipated lirnkage between’
A the model (type of teaching) and the outcomes

should be presented, including any available empirical
evidence and the grounding of the theory in a
conceptual framework. ¢

d. The, relevance of the model to curriculum and school
organization-should be described, ot a defense .
should -be made of its adequacy for generating an
instructional role on its own terms.

* 2. Procedures for 0penat}ona1izinq the theory.

-~ a. "Scenarios" of activity developed from the theory
. need to be developed. (For example, Taba, 1966,
generated verbal descriptions of an "inductive"

' model 4n terms of phases of cognitive "tasks.") °

b.  The teacher behaviors necessary to activate the
scenario need to be specified. (These represent
the pattern of skills relevant. to the model.)

P y

c. Instruments need to be developed or modified to
assess teacher behavior. (Some existing instruments
are relevant to the skill demands of some theories
but not others.) ' .

T

L 99
{
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IR . to specific outcomes should be generated.
- i < - "

‘
[ 4

3. Clinical feasibility studies.

Précédures'should be deye]obed for generating a
setting in which the scenario can be tried out. )

b. A small pilot study should be developed. Several
teachers or the investigatqr should try to carry @
» out the scenario. -Several attempts may be necessary
before the theory is operational. The amount of
time. necessary for pilot studies'will vary considerably
- depending on the requirements of application of the .
theory anq the adequacy of scenario. ) - v

P ) ~

4. Identification of skills. =~ ., L. e

a. Analysis of the pilot data should identify- skills <
charéEtgr1st1c of the model. / o

Neat . - 'b.  Hypotheses about;the relationship of specific ski}1s

If the above steps are conducied-éuécessfully, the next
step is the design of the training and validation phases,
- as set forth in Approach 4.2.

, 5.

P
LY . .

. wor School.Organization ds a Source.- Schools can be organ1zed:1nfa
variety of ways and characterized by any.of 'a large mumber of theories

of education.
toward educa

on any given t€acher. For example, the role of a science center -

The combination of an organization and an approach
n can greatly affect. the instructional demands placed

teacher in an "inquiry-oriented" school is quite djfferent from the

4

role of a self-contained* classroom teacher in a "traditionally-oriented”
school. ° . s .

The analysis of the task demands of -instructipnal roles in-schools
can generate-hypotheses about outcome-related teaching skills. Mapy
attempts to change school organization patterns or to implement alterna-
tive educational stances have'evidently been very difficult because
teachers hive lacked the repertoire necessary for their new roles.

As in the case of the other conceptual-analytic sources, studies
proceeding from role-demands follow three phases: hypothesis-generation,
training development, and validation.

Projects 4n fhis area should 1ncfude the following elements:- .

1.  Definition of role-relevant outcomes. The assigned role is -
defined in terms of outcome-related instructional functions.
. -2I‘j The creation 'of prototype settings for the enactment of the
role. Thes&:settings become the labdratories for the hypothesis-
> generation. process. - . .t

. T %

- v
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3. A process:for making a task ana]}s%s ofithe teaching processes e
relative to the role. This process can be- inductjive, in ' ' )

which case it is:accomplished by studying (describing, cate-
gor,izing, coding) thdtbehavior that teachers engage in as
they enact the role in the prototype settings: Otherwise
conceptual analysis is used, and sources of theory and ,

_curricular-instructional steps are utilized. -
% ’ g .

] 3

P

Curriculum Framework as a Source. Teaching and Tearning do not
occur 1n‘a void. ~Something ‘must. be taught, and something must be _
learned. Generally, -this something is designated by the curricular y
framework of the:school,.. These frameworks specify such dimensions as .
© ', the subject mattey, content; the approaches to thinking and the cognitive
- ~reorganization and-restructuring to be acquired by the learner; the 1 .

means whereby the learner is to-be exposed to both the coptent and the.. ¥ . . )
.£hinking processes, e.g., the learning experiences ahd materials to be -
used; and, the criteria by which learning of both content and thinking
" processes will be-judged. , W ‘ . .

. Obviously, specification of such requirements defines much of the

o . .~ context in which teaching and.learning will occur and, in turn, influ-

T ences the types of teaching skills required:to support the learning ,
: ' task. ' - ’ , .

) . ’ { 1 R ~ N

For example, the socidl science curriculum created by Taba (1966)
designates the use of a particular form of inquiry learning. - Learners
are to move thréugh a planied sequence of thinking. Analysis of thjs
sequence would help identify those teaching skills that are most liiely
to support achievement of the learning outcomes described in the curri- . o
culum. The, teacher's use of these skills whf1e~work1ng,w1th the :
curriculum could thus be described in measurable terms and then studied .
by means of observation. - . . .

| Another example of the way in which a curriculyn framework influences /' .
- the range of teaching skills required to produce effective learnipg\is \ \
. the "new math" introduced in the 1960's.’ This framework emphasize . /e
’ , understanding®of ‘mathematical concepts rather than rote learning of .
N « computational skills. The téaching skills supporting’this shift in .
' "learning emphasis differed considerably from the previous,§k117 set.
_ Urder the computational emphasis, the teacher's uSe of a high proportion
of fact questions was’desirable; under the "new math," higher cognitive
questioning became an equally, or more, important: teaching sk{11. | C

ERNY

Hypothesjs-generating projects in the curricular framework area - :
might be expected to move through the following steps: o
1. Identify the turricular érea and the framework within that ~ o, ~ .
area to be analyzed. Generally, in order to merit analysis, . -
‘ this would be a new framework that incorporates a- number of
» new ways of approaching teaching and Tearning and includes
’ new subject matter contefit. .o

3. - ’
- -
e “

. .
. “

. . e >
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. L s » 4

. .
AruiText provid c . 3
N .
y M z . - >




P

¥

~e

y ° e

N B ¢ At

2. Analyze the framework in order to outline (a) the learning
outcomes to be achieved; (b) the learning processes to be
used and learner 'skills that are related to or are incorpo-
rated within these processes; (c) the instructional context |
required for learhing to occur; (d) the model of teaching
.that underlies (a), %b), and {c). ,

3. Develop-a model of teaching that ‘supports the curriculum. —
This model may include single teaching skills that are logi- //
cally related to achievement of specified learner outcomes

. and teaching skill repertoires. that are most likely to //

o produce the desired changes in the learner.

4. Operationalize thg model by identifying descriptions of
teaching skills and’ learner outcomes. The descriptions
generally would include procedures for observing and measuring .
-+ the occurrence of both teachar and learner behaviors. ’

" 5. " Conduct a small-scale pilot test of  the model to- establish

. whetlier teachers can implement the model and to determine
whether use of the teaching skills as described produces
the desired learner outcomes. c

6.  From an analysis of the pilot test, generate hypotheses
concerning which teaching skilTs are related to which learner
outcomes within the curricular framework being considered.

" w . The importancd of this form of teacnirg ski}lﬁjdentification was |
a

-~

- —— example, the General Cata]og of Teaching Skills (Turner, 1973) and the

- Jemonstrated during the 1960's. In-that period many new curricula such
as PSSC and BSCS were introduced without due concern for the necessary
accompanying teaching skill requirements. The new curricula failed to
achieve the desired learner outcomes in those many instapces when

teachers did not employ the required skills. -

Multiple Sources:! The Intersection of Tﬁéocy, Cu%ricu]um, and
School Organization. Because of "real world" circumstances, .some of
the most critical searches for descriptors of effective teaching will
center on the. intersections of theory, curriculum, and school’ organi-
zation. . . :

-
e

Such searches have begin to take place only recen;fy in, for:

Educational Testing Service's review of Titerature regarding teaching v
skills in reading and matheratics (1974). Few research efforts have,

as yet, extended these skill identification activities jnto the experi-
mental validation of the effects of the skills upon lear¥ner outcomes

“or the study of training needs in the skill areas.

When this "intersectional appro%ch" to identifying teaching. skills
is taken, all the analytic steps and procedures outlined above for

~

ot
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each of thé three vaﬁ?ane bases (theory, curriculum, and school organi-
: zation) must be applied.” The analysis may begin with any of the three
" areas. It must first consider th®wunique contribution of eagh area to
the definition of teaching skills and learner outgomes; then determine
whether the points of intersection expand, restrict, or modify the
teaching skills and learning outcomes identified within the separate
areas, From this, a single model of teaching and a single clister of

) ‘ , Tearning outconles will emerge. .

For example,ﬂin“the area of reading as decoding, the fo!lbwing
paradigm might be drawn for identifying teaching skills and learning
outcomes; -

* 1. The area of psycholinguistic theory would be analyzed for
relevant learning outcomes and teaching skills.

2. A curricular framework, e.g., the Distar Reading Program,
might be selected and analyzed. This analysis would be
. ) used to refine and modify the teaching skills and learning
. outcomes extracted from the thepretical areas.

. 3.  An organizational system would be”Eanﬁdered; in particular,
a system that complemented the theoretical and curricular
areas that had been selected for analysis.

4. A set of learning outcomes and a model of teaching involving
LI several teaching skills and skill sequences would be devel-
oped and tested. . - .

+ - Such an analysis' procedure leads to a complex and multi-dimensional
definition of teaching skills. It is intriguing to consider the total
. possible effects of @ point of intersection in which all contributing
b areas represent a consistent and complementary definition of relevant -
. teaching skills. In other words, the point of intersection represents
: a major part of the contribution from each area.:

- An illustvation of such a circumstance might be a school organized
to provide mapy informal opportunities for learner-directed inquiry (see,
for example, Bruner, 1966) with guidance from a curricular framework

that incorporates and builds upon Piagetian theory. Here, theory, .
curriculum, and school organization are highly complementary. Teaching
skills resulting from joint analysis of these areas should have a high
potential for effecting the logically related learner outcomes.

oi-iteria for Evaluating Projects. Projeé%s focusing on identifying
teaching skills in the intersection of theory, curriculum, and school
organization should be evaluated on the basis of the following criteria:

[} . ’

1. A plan for determining the applicability of the teaching
- skills to relevant learning outcomes.

nie conference on studies in teaching




2. A description of the‘data sources to ‘be used.

4
a. A project proposal should include a matrix, or other
form of display, outlining the dimensions of each area
to be considered. In other words, delimit the general
theory areas as well as the specific theories within
each curricular area, and the specific organizational
frameworks. '

b. A discussion of the amount of learner variability within
each area, as well as within the total interactive
« region, that may be expected to be due to teaching as
contrasted with other moderators, such as home environ-
ment. ’ :

3. A statement concerning the relevance of the analysis-to the
present and future role of -the teacher.

4. A plan to define the conception of teaching in terms of
operations. .

a. This plan should provide a means for developing

descriptors of the teaching skills and learning outcomes.

b. The plan should include procedures for identifying or
developing and testing observational and other means
of measuring relevant teaching skills.

5. A discussion of the bases from which -hypotheses will be
generated regarding the relationship between teaching skills
and learning outcomes. -

6. A plan for determining (a) the trainability of the specified
teaching skills and (b) the need for training if the skills
are to be studied experimentally. )

7. A presentation of the 1inkage of the project with future
training project; and experimental studies of teaching.

I1lustrative Projects. In relation to the preceding discussion,
the iTTustrative projects which follow are organized in accord with
the sources discussed. The first two projects (4.1.1.1 and 4.7.1.2)
illustrate types of projects in Class I: Theory Sources. The next
project (4.1.1.3) illustrates projects in Class II: School Organiza~
tion Sources. Then Project 4.1.1.4 illustrates projects in Class IIl:
Curricular Framework Sources. Finally, Project 4.1.1.5 illustrates
projects in Class IV: Identifying Teaching Skills Based Upon the
Intersection of Two or more Variable Bases.
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Project 4.1.1.1: Examine the Influence of Pupil Characteristics on
the Effectiveness of Teaching Skills Derived from a Theory of Inductive
Teaching. Kpt1tuae-treatment-intgraction (ATT] research suggests that
educational treatments should be influenced by punil characteristics.
Teache~ skills are likely to be differentially effective, and descrip-
tions of effectiveness are likely to have to be expressed in terms of .
punil characteristics. There has been much.ATI research. Theoretical
models have related educational procedures to nunil class (Hunt, 1960).
Few investinations have explored the effectiveness of specific teaching
skills, such as those reauired in inductive teaching, in terms of pupil
characteristics. '

Project 4.1.1.2: Generate Hypotheses about Effective Teachin
Skills througﬁ ﬁgerationalization of John Dewey's Social Tﬁeorx. Host
attempts to apply democratic process theory to education have run into
severe difficulty because essental and valid teaching skills have not

been created. Hence, systematic teacher training has not been developed.

o
There is a vast’ literature relative to democratic-process teaching
theories (Dewey, 19165 Thelen, 19603 Hullfish and Smith, 1961). A
considerable literature utilizing 'social climate categories has resulted
in @ ccmplex pattern of results vhich suggest great variation in teacher
‘behavior but as yet, an insufficient ground for specific-hypothesis-
generation. )

The specific objective of this project is to generate hypotheses about
skills necessary to teach children to carry on democratic processes (e.g.,
to negotiate group goals and procedures). To achieve this objective, the
_following plan would be carried out: (a) develop an operational scenario from
theory sources; (b) implement the scenario in pilot settings; (c) revise the
scenario; (d) develop instruments for recording skills present; (e) identify
skill descriptions by applying instruments in pilot tryouts; (f) develop
measures of pupil acguisition of democratic prgcess skills; and (g)
generate hypotheses about specific skills and specific pupil outcomes.

Project 4.1.1.3: Generate Hypotheses about Teaching Skills from the
Study of Teacher Adaptation to the Instructor’s Role in Systemé Oriented

. Instruction in Reading (e.g., IPI, IGE). Systems approaches to early

reading cannot be carried out without teacher acquisition of relevant
skills. "The ability of teachers to transfer skills from one rote to
another--as well as their ability to acquire new skills--is virtually
unknown. :

&

There has been some attention to the requirements of systems approaches
and a few training systems have been developed. The field is viriually
barren, however, of studies of teachers' ability to adapt to systems
approaches {e.g., Individually Prescribed Instruction), and only a few

validation studies exist.
The specific objective of this project is to identify the skills
teachers develop as they adapt to. the,role of instructional system

facilitator and to generate hypotheses about the relationship of these
{ . M
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skills to specific learning outcomes, The plan to achieve this project
objective would include: (a) selection of a comprehensive instructional
system in a basic primary school curriculum area; (b) development of a
setting in which the teacher can enact the role of facilitator to that
systeém; {c) study of the variability in teacher. behavior and student
outcomes; (d) study of the changes in teacher behavior over time and g
determlnatlon of whether these are associated with changes in pupil out-

" Comes; (e) generation of hypotheses -about teaching skills which relate

to pupil outcomes; and (f) development of training procedur°s and valida-
tion as outlined in Approach 4.2.

Project 4.1.1.4: Develop the Concepts Related to Subject Matter
Competence with Respect to Teaching. There is a need to reexamine
subject matter competence so as to generate content learning strategies
in the preparation of teachers. In many content areas, knowledge is
substituted for procedures. ’

Many of the studies of competency-based teacher education have
focused on pedagogical procedures to the exclusion of procedures
undertaken by practitioners of the fields being taught. Projects that
have examined subject matter (e g., ISCPET, in Purves, 1973) have
conceptual ized ;quecf matter in terms of knowledge. . s

The specific objective of this project is to devise a conceptualiza-
tion of teaching practice in a content area so as to provide a basis for
identifying teacher skills unique to that area. The plan for such a project _
should include the .following steps: ~{a) assemble subject matter experts
1n a field togethér with teachers and researchers; (b) produce a work-

? document outlining teaching practice as subject matter competence;
(c) select exemplary teachers with subject matter competence for observa-
tion and analysis; (d) reduce raw observational and analytic data to
statements concerning subject matter competence and related pedagogical
skills; and (e) develop training and valldatlon nrocesses as outlined in
Approach 4.2,

Project 4.1.1.5: Identijy Teaching Skills that are Logica]]y
Related to Advancing Learner’s Level of Moral Development. Basic
research on teaching as it affects moral development cannot be opera-
tionally defined withoutva project of this type. Relevant knowledge
cannot be applied to the study of teaching without the completion of -
projects in this ¢lass.

Y

Three kinds of current knowledge in this area are partlcularly
relevant: (a) theories of moral development, such as Kohlberg's (1966),
and theories of cognitive development, particularly-from the Piagetian
viewpoint; (b) curricula emphasizing moral development, such as Shaftel's
applications of role playing to this area (1967), and (c) school :
organization based upon a social action viewpgint.

For initial steps in skill identification, see the Indiana University
General Catalogue of Teaching Skills (Turner, 1973), chapter 3, and the
Far West Laboratory's Minicourse on Discussing Controversial Issues (1974).

*The specific objective of this project is to identify and operation-
ally define teaching skills which are logically necessary to the achieve-
ment of moral development outcomes as defined by: (a) theoretical
foundations relevant to education, (b) curricular frameworks, (c) school
organization, and (d) the intersection of two or more of these elements.
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The specific action plan would include the following steps:

(a) complete a review of literature related to théories of moral-cogni-
tive development, moral development curricula, and social-action school
plans; (b) extract from the reviews a tentative set of learning outcomes
and a logically related model of teaching; (c) define the model of teach-
ing operationally by providing descriptions of teaching skills; (d) define
the learning outcomes in terms of operations; and (e) test the model to

.. determine whether teacher*skills when used produce specified learner
outcomes and whether teachers can learn and apply the model..

Program 4.1.2: Observe and Analyze Current Teacher Practice, in. ,

Relation to Student Qutcomes, as a Means of ldentifying Skills. .

¥ PR .
In selecting Program 4.1.2 ds one of three programs under Approach

4.1, the Panel addressed three concerns: (a) skill identification, (b)

characteristics of the studies to be funded, and (c) criteria for

evaluating descriptive, observer-based studies designed to identify

teaching skills. A brief discussion of each of these concerns follows.

- ALY

Skili identification. With learner outcomeg‘as a point of departure,
this program would identify specific teacher behaviors that relate

significantly to the designated learner outcomes.

Characteristics of the Studies to be Funded. These could be small-
scale correlational studies using samples of 20-50 inservice teacheyrs
and their students. These teachers would be observed carefully in
their regular teaching roles to identify and specify teaching skills
and behaviors which appear ¢o be related to the designated pupil
outcomes. Pupil performance that preceded and followed the specified
teaching behaviors would also be studied. Correlational techniques would
be used to relate specific teacher behaviors to pupil outcomes while
partialling out other major variables (such as learner ability) that
might be related significantly to learner outcomes. _

Criteria for Evaluaiin Descriptive, bbserver-Based Studies Designed
to _Identify Teaching Skills. These criteria do not deal with general

methodological factors applicable to any research project; they can
however, be applied wither to single studies or clusters of related
studies. In the latter case, the cluster of studies should be evaluated
using the criteria. These criteria also deal with continua rather than
dichotomies. After the desirable end of the continuum is identified,
evaluation would consider how close to this end a given study approaches.

Ten specific criteria were identified by the Panel as particularly
relevant to this program. First, studies in which observations are
conducted on a wide variety of teaching situations are preferable to those
that are limited to one situation. For example, a study that observes
teaching in a variety of developmental levels, socio-economic levels,
curriculum areas, and éthnic and racial groups is preferable to one
that does not. Any study seeking to define the skills of teachers from
the observation of teacher performance must fully define the setting of

| kY
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that performance. Setting includes the type of school, the type of
classroom or learning environment, the characteristics of the learners,
and the subject matter or skills being taught and learned. Generaliza- .

“tions from a single setting are suspect. But at the same time a researcher

should justify the possibilities of generalization as well as the limits
upon such generalization. The teachers themselves should vary in back-
ground, training, experience, and orientation so that skills can be
related to such personal variabies. Such variations in teaching environ-
ments and teacher characteristic$ increase the probability that skills
will emerge and give the investigator a better insight into the general
utility of the skills he discovers. -~ ’

Second, studies that propose to explore areas of teaching where
there is a good chance of locating.skills that can be linked directly to
learner outcomes are preferable to gtudies in which the linkage seems
poor.. . '

Third, studies that look at the differences in effectiveness of
specific teaching skills in achieving different kinds of _instructional
goals (such as knowledge acquisition vs. ability to manipulate ideas)
are preferable to those that focus on a single kind of learning.

Fourth, studies that explore why teachers use a given behavior are
preferable to. those which do not.

Fifth, studies that combine two starting-point strategies are
preferable to those that are limited to one or the vther. The two
starting-point strategies are those that (a) start with pupil outcomes
and try to define the teaching skills that lead to these outcomes, and
(b)' start with an observation of teaching behavior and try to hypothe-
size how tentatively identified skills might affect pupil outcomes.

, Sixth, studies that look at antecedent and consequent learner
behavior,are preferable to those that look only at the teaching skills;
i.e., observations of teaching skills are more likely to be productive
when fitted into the context of learner behavior.

Seventh, studies supported by a firm rationale or justification
based upon previous research, theory, and expert judgment are

.preferable’to studies less well supported.

Eighth, studies that use several theoretical frames of reference to
identify skills to be observed are preferable to studies that focus on
a single frame of reference.

Ninth, studies that employ more than one data collection strategy \
(e.g., direct observation vs. videotape analysis vs. typescript analysis)
are preferable since they are less 1ikely to yield results that are
artifacts of the data collection system. There are a variety of recog-
nized schemes for the observation of teaching. Such schemes necessarily

nie conference on studies in teaching

-




0

determine what is observed and classified as a skill. A research project
should allow the researcher to discover new skills or frames of reference
as well as to employ*existing frames.

And finally, studies that combine tight1§ controlled simulations with
observations in naturalistic field settings and use one strategy to cross-
check against the other are preferable to single-strategy approaches.

ITlustrative Projects. The Panel outlined three projects which
attempt to fuitill these criteria. -

-

¢ P

Project 4.1.2.1:" Use Inductive Methods to Determine Teaching Skills
from Ubservational Surveys of Teachers in High-and-Low-Achieving Schools.
Teacher skills should bg;related to agreed-upon achievement data, but
previous research has not clearly identified teacher skills associated
with student outcomes in high- versus low-achieving schools. In most
studfes of achievement variation between schools about 50% of the yariance
remains unexplained. Evidence, from the Equal Educational Opportunity
Survey (Coleman et al., 1966) especially,.suggests that a portion of.
this variance is attributable to differences in teacher skills between

schools. ‘

The specific objective.of this project is to obtain information
concerning teacher behaviors and skills in high and low achieving schools.
The action plan for accomplishing tnis objective would entafl: ?a) using
existing data from surveys of achievement in urban areas to,identify
similar schools that fall far above or far below the regression line;

(b) observing teachers and their classes in these schools; and (c) defin-
ing, from the observation, a 1ist of skills for subsequent validation.

Project 4.1.2.2: Determine Relationships '‘Between Frame Factors and

the Effectiveness of Teaching Skills. There 1s a need to Took at the ways

by which different Tnstitutional and societal factors "frame" the teacher's
.actions so that “good" teaching produces desirable student outcomes in

one frame and not in another. Studies have shown variations. in the
effectiveness of teacher skills from class to class or from schogl to

school (e.g., Brophy and Evertson, 1974). The concept of frame (Dah11df,
1971; Lundgren,  1972; Kallds, }1973) might help to explain some of the ‘
reasons for this phenomenon. :

7

The specific objective of this projecl is to delineate those frame
factors that most exert influence on the egfectiveness of teaching per-
formance. The action plan would invelve: (a) determining a subjectivé out-
come area; (b) determining frame factors of sufficient variability; (c)
sending teams of observers to note teachers' acts in relation to pupil
outcomes and note specific frame factors; and (d) when successful acts in
one frame are found, conduct an experiment to reproduce them in another
frame to see if there are sustaining aspects of frame.

Project 4.1.2.3: Examine and Improve the Curriculum Modification
Skills of Teachers. Curriculum plans and projects are either adapted to
needs of particular students or, alternatively, closely followed. Instances
of high achievement might point either to a teacher's modification of

curriculum strategies or to a teacher's following guidelines exactly.
) , J
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The specific objective of this projéct is, to, determine decision pbints,
acts, and strategies by which teachers can adapt curricula to meet 1dcal
needs. An action Plan for achieving this objective would .entail: (a) select-
Jng a curriculum and sites where the curriculum has achieved success
and sites where it has failed; (b) seriding a team to observe the Sites to
determife the ways in which the curriculum was modified; (c) after analysis,
sending observers into comparable sites to see whether teachers adopt simi-
lar modifications and strategies and hence, cross-validate; and (d) deter-
mining the modification acts and strategies that seem successful. .

Y

" Program 4.1.3: Examine Needs Assessments and Other Kinds of Expert Opinion
as a leans of Identifying Skills.® ;

.~
-

; .
Practitioners, particularly teachers, .and, for some purposes, students
and parents, ‘are in a good position to identify and clarify needs for new
and improved teaching skills related to educational outcomes. Their advan-
.tageous position for doing this results from: (a) the frequent agreement
among practitioners that presently employed skills are unsuccessful in pro-

ducing desired outcomes, (b) requirements for new skills needed to bring about ’

newly agreed-on outcomes, and (c) practitioners' hypotheses concerning par-
ticular skills that might contribute to better achievement of outcomes.

~ . /

. The assumptions in this program are that juries of practitioners can
jdentify needs, for research and development on teaching skills and that much
research on improving skills will be enhanced and its useful results will. be
more fully implemented and disseminated if practitioners, researchers,and, for
some purposes, students and parents, collaborate in the effort. In addition,
practitioners will be more committed to the use of skills if they are
involved in the research and development on the skills. ’

Criteria for Evaluating Pract?tione}-Based Studies Designed to Identify
Teaching Skills. Specific criteria for projects in this program which should
be met include: : . s

1. .The projects should be based upon assessment of the need for
skills--assessment by practitioners, and, for some purposes, -
students and parents. ' . »

2. Projects should be field-centered and action-oriented.

3. The projects should be cooperatively conducted by practtﬁ%oners
and researchers.

4, Time allowances for such studies should take into account the
possibility that their jury-based origins will result in
societal consequences such that the jury will require immediate
feedback. &

5, Studies in which observations are conducted by a jury in a wide
variety of teaching situations are preferable to those that are
limited to one situation and a single observer.

»
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6. Projects that propose to explore areas of teaching where
there is a good chance of identifying skills that can be
linked directly to learner outcomes should take priority
over studies that explore areas in which the linkage be-
tween teaching skills and learner outcomes is complex and
unclear. -

7. Projects that relate teaching skills both to overall learner
outcomes*and to different outcomes for learners with different
characteristics are preferable to studies that incorporate
only one of these approdches.

8. Projects must clearly define the context in which they are to
be conducted, including up-to-dateness of curriculum, avail-.
N ability of materials and media, manageability of teaching loads,
time available to teach, and opportunity for maintenance of the

"skills.

9.. Studies must define the characteristics of teachers in order
_to relate skills to personal variables. And finally, studies
should employ more than one data collecting device.

Illustrative Projects. Two illustrative projects (4.1.3.1 and 4.1.3.2)
were presented by the Panel as examples of the types of projects included
in Program 4.1.3. Because the projects are similar, they are combined for

purposes of this report. - . SR

i

Project 4.1.3.1: 1dentify Teaching Skills Most Appropriate
to Learning OQutcomes in New Curricular Areas. -

-

Project 4.1.3.2: Determine Significance of Student Learning Outcomes and’
Correlated Teaching Skills as Viewed by Juries of Teachers and Parents
According to School Settings. Practitioners and clients (parents and students)
should be involved in helping to identify the skills that teachers need for
teaching students. There exists no reference document cataloging teaching skills
and learner outcomes that the practitioners and parents consider important.
Learner outcomes and teacher skills must be identified and defined by
teachers and parents in terms of language and concepts which both groups
,can understand: _ .

N

. The specific objective 8?\{hgse projects would be to determine
gup11 outcomes and associated teaching skills identified as important

in various settings (such as free school and inner city) by teachers

and clients. *To achieve this objective, the action plan would involve:
{a) obtaining teaching outcomies and hypothesized associated skills

from juries of practitioners and clients, (b) develop a classjfic&tion
system, and (c) develop a system for validating skills ir various
settings as per Approach 4.2. One potent}ﬁl barrier to completion of ;
these projects is that parents may not be wilTing (or able) to address
the needed teaching.skills in detail. Teachers may also have difficulty
specifying the skills they employ. .

¢
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APPROACH 4.2
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s

EXAMINE ALTERNATIVE APPROACHES TO THE TRAINING
AND VALIDATION OF GENERAL
: ' AND SPECIFIC: TEACHING SKILLS

As was discussed earlier in the introductory section on "Derivation
of Approaches and Programs (Cf. pp. 5<6), this second Approach moves from
identifying teaching skills to the use.and testing of those skills in
teacher training. Six programs were selected by the Panel -as relevant
areas for research and development under Approach 4.2. '

& »

‘Program 4.2.1: -Examine Changes in the Effectiveness of Skills Caused
By DitTerences 1n Pupil Characteristics.

4 -4

. No standard definition exists of the behavioral units constituting .
a "skill." Also, there are no fully appropriate metrics for measuring .
skills. One way to-view this state of affairs is to.assume that a skill
is an elastic unit of behavior, the extent or magnitude of which depends
on what constitute$ an effective stimulus for the recipient, e.g., a
student. For example, "probing" as a standard skill is suspected of
being ineffective-with young disadvantaged students; "higher order
questions" are also suspected of being ineffective for such students when
achievement tests are the criterion variable. One interpretation of
the {neffectiveness of such "skills" is that, as practiced by teachers,
they are not-apprehended by certain students as effective stimuli even
though they may be thus seen by adults, This interpretation implies
that variation in the outcomes associated with particular teacher .
behaviors is predictable, is to be redarded as a function of the
students taught, and is to be specifically regarded as a function of .
the smallest effective behaviporal stimulus to which these students can
or will respond. Similarly, the behavior constituting an effective
ski11 may be highly elastic or of varying magnitudes depending on how
many and what kinds of stimuli are needed to produce a given effect with
particular students. The elasticity of a skill refers to its range of
possible effective magnitudes, e.g., the possibility that a teacher

t h .. . <
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may withhold performance of a particular skill (reduce its magnitude to
zero in case$ where the performance of the skill would, in all 1ikeli-
hood, .result in noneffectiveness, as for example, in “probing"“the
response ,of certain types of students. Project 4.2.1.1 illustrates the
type of projects that wouid be conducted,in Program 4.2.1.

Project 4.2.1.1: Study the Association Bstween Variations in Skill
wMagnitudes and Learner Outcomes Tn Reading at (hree. Grade Levels. The -

primary target group for this class of projects would be pupils varying
in: _(a) ade or grade, (b) socio-economic status, and (c) where pertinent,
race. At the present time no literature exists on skill magnitude
relative to effectiveness of stimuli. Literature on effective stimuli
must, however, be reviewed. . .

The sﬁegific objective of this project is-to determine whether
variation jn skill magnitudes are correlates of on-task behavior and
residual gain in reading. To achiiie this objective, the following

implementation plan is suggested:
1. Development of an observation system covering no less
~ than five skills varying in magnitude.
. &
2. Selection of sample.schools. . . :
3. Observétion of designated classes to determine ihosé
) that are high and Tow in on-task behavior. .

»

Selection of contrast (high on-task, low on-task) classes, «
5. Administration of pre-test reading performance.

Carrying out of in-class observation-of skill magnjtudes
and reljability check on observations. :

7. Administration of post-test of ceading performance, and

P . ) k,\
8. ~ Application of data analysis, methodology. ? ¥

P 7

!“.

Program 4.2.2: Determine Which Training Strategies EffectiJéIy Produce

Acquisition of a Skill At Each Level of Skill Acquisition.
Y

.
4

A major congern in all teacher training institutions as well as’
most school systems is to have access to the most effective strategies
. Tor producing specific teachipg skills at each level of skill acquisi-
" tion. At least four levels of acquisition must be considered--the
cognitive level, the unit-acquisition level, the unit fixation level, and
the autonomous level (Fitts, 1962). '

Yor
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. The cognitive leyel™is defined as the conceptualization of the
, . skills or incorporating into cognition the main features of the skill
. ' + and ixs component-parts. ’

3 N » %

¢ The unit acquisition level is defined as the acqu%sitign of the
elements of the skill as a result of practice on the component parts
of the skill. :

, .
: , The unit fixXation level is defined as the integration of the parts
into a correctly ordered, but not independent, operation of the skill.
[

The autonomous level is defined as a completely independent opera-

tion or mastery of the skill, i.e., the ability to perform it smoothly

., and efficiently when required. R

; : ) . . R

Finding the best techniques for training at each of the levels of
skill acquisition is the purpose of this program. Project 4.2.2.1

illustrates the type of projects included jn,Programr4.2.2. N s

===~ project 4.2.2.1: Determine the Effectiveness of Different Training
Procedures for Developing Diiferent Mastery Levels in the Training O
Various 1ypes of Skills. ¢ Some current knowledge in this.area exists, such
as that from: (a) work on,instructional media, dating from Lumsdaine's
‘early work (1963) to ‘the present, much of it done in military settings;
(b) Bandura and Walters' work-on modeling (1963)3 (c) Stanford work on
teacher training and microteaching; (d) current work on minicourses (such
as. that by Borg et al., 1970); and, (e) evaluation data from the Protocol

Educational Personnel Development Act (see also Borg and Stone, in press).
. Further research in this area would produce results useful in designing
more efficient and powerful training materials-and strategies. The specific
objective of this project is to determine which training procedures are most
effective in bringing trainees up to different levels of acquisition of
different types of teaching $kills. To achievegthis objective the project
plan should initiate the fol]owin% steps: (a) fdentify alternative training
procedures, (b) .operationalize skill acquisition legels, (c) identify types
of skills, (d) set up a factorial design--probably a minimum of three factors
Lt would be needed, (e) design-training strategies, (f) select subjects so that
< there is @ minimum of about 300, (gg rain subjects, and (h) assess effec- °

. tiveness of training procedures for each. level of sk111 aqquisition.

» ¥

ks

Program 4.2.3: Determine the Conditions {e.q., Student Characteristics
and Socio-Political Contexts) Which Maintain Teaching Skills.

>

. Little is to be gained from training preservice or insefvice teachers
- on specific teaching skills if these skills atrophy, or become distorted
*during .extended classroom experience. Thus, investigation of the
conditions that foster skill maintenance‘and improvement in actual -
v ;each1ng practice is needed to achieve the goal toward which Panel 4 is

:
«
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Projects cgnducted by the Leadership Training Institute (1974) under the - .
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directed.’ Projects 4.2.3.1'and 4.2.3.2 illustrate the types of projects
14

that would°be conducted in Program 4.2.3. . )
\ > s . v . \ , h
S . - : .
» . : .

N .

Project 4.2.3.1: Examine the Influence-of Contextual Factars on the
Maintenance of Skiils in the-Teaching of Reading and Mathematics. The
primary target group of this project would be urban teachers whose class-
rooms are stratified by tie socio-economic background of the students.-
The need for such a project exists because the level of perfoFmance of
teachers”varies with the appropriateness and level of support provided
by the school. 'WRat factors in the social or§anization of the school,
e.d., the amount and quality of administrative supervision, effective
working relations among teachers, etc., influence the development and
maintenance of specific teaching sKills? Can inservice training geared
to skill maintenance reduce or prevent decling in skill performance? -

*

Thg seanuence of events needed to achieve the nroject objective

should include the followina: (a) develop reliable.instruments- for

skill assessment, and (b)-select a sample of Schools whose students

have high' and’ low residual mean scores for~achievement in reading.

This analysis will produce a sample of schools highly likely to differ

in the following contextual variables: (i) socioeconomic status of the °

students; (i) availability and variety of materials and tdcher respon-

sibility for the choice and use of the matertals; (iii) stdff support

and morale, defined in part as degree of informal teacher communication

and sharing; and»(iv) quality of administration in terms of suppoft,

stimulation, direction, and feedback. * Select control teachers randomly,

from the high and low residuwal groups of schools initially sampled which

vary on the indepepdent contextual variablesbeing studied. Assess the .

skill Tevel of the teachers in these schools bi-monthly for! a,-period

of two years. Select experimental teachers randomly, again Jinsuring var-
\ iance on the contextual variables, and usé teachers' centers to‘maintain -

the minimum initial skillilevel. The expérimental-group teachérs are

observed bi-monthly and receive skill training at appropriate tintervals.

Key decisiop points during the course of the project would include:¢
(a)selection of schools on the basis of residual achievement (b) estab-
lishment of ‘teachers' Tenters and the training of teachers to initial
skill level,, (c) observations of teachers in the two sets of -schools, "
and (d) maintenance-of skills by means of the teachers' center.’

.

'

This. project«could have important-implications for the quality and
focus of inservice teacter taining if the independent variables are
determined to be crucial te skill maintenance, thus suggesting dirgctions
for change in these school factors. If the teachers' center praves to be
+ an adequate skill maintenance device, this- option in teacher training
would supplement the changes™involving-the school factors. If the teachers'
center proves to be an-adequate skill maintenance device, this option )
}n :eacher training Would supplement the changes involving the school

actors. . .

-
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Project 4.2.3.2! Review and Synthesize the Literature on Student

. Influence on Teacher Behaviors and Skills. This project should yield
a system for.classifying independent variables (the types of student.
behaviors influencing teachers) and the attendant dependent variables

(teacher behaviors influenced). In addition, the project should yield
suggestions as to. the independent variables that have the greatest impact.

The specific objective of this project would be to synthesize the
literature and produce a quasi-taxonomy of student—$nfluence (independent)
variables. To carry out the project, the sequence of events wou]d
include the following steps: (a) identify the literature sturces, .
(b) review the sources, (c) organize the independent variables into
a quasi-taxonomy, and (d) relate the dependent {teacher) variables to
the independent variables by citing observed relationships and suggesting
other probable relationships. )

Pfogram 4.2.4: Determine the Transferability df Teaching Skills. .

The purpose of this.program is to examine what happens to teacher
activities in relation to pupil outcomes when the context changes. A simple
example is the question of what happens to the activities of u teacher
who, having learned to.teach children reading in a "traditional" setting,
is placed in an "open" classroom" What skills are transferable into
the new situation in order to.effect learning? .

The variables involved in studies under this heading inclyde student
outcomes, teacher activities, and contexts. Studies would most likely
consist of natural experiments as well as laboratory experiments, and.

might employ case study, as well as quasi-objective, techn;?yes. T

The'ranbe of contextual variables that research projegts might
explore is shown in ‘Exhibit V. A brief definition of each of the types
of coptextual variables follows: o

TT Student. A teacher might find himself or herself ;énfronted by
different mixtures of students classified by age;gsex, ethno-

cultural group, socio-economic status, intellectu 1-developmental
vel, or attitudes toward school, life, themselyes, and others.
I

. Institution. Teachers might move to different Achools or live
through changes in school size, organization (e.g., graded or
nongraded), atmosphere or ambience, types of gblleagues, physical
format (e.g., fixed seat or "open"), presence:or strength of -
teachers' organizations, administrative org;ﬁization and decision
making, or policy bases (e.g., change in scl

»

ool board). .

{
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T

Communit Teachers might move %o different geographical areas
(e.g., different as to whather they are urban, suburban, or rurai
settings within a region), to schools whose clients come from
socio-economic g-oups other than those to which the teachers are
accustomed, or %o schools in comunities that use different lan-
guages or dialects. !

Curriculum. A teacher might be confronted with changes in curricu-
Tum content or teaching procedure (e.g., from controlled-inductive
to free-inductive modes of teaching social science), or in materials
(e.g., from natural science taught with books and charts to natural
science taught with live flora and fauna).

PrOJects 4.2.4.1 and 4.2.4.2 illustrate the type of projects to be
considered in Program 4.2.4.

A._————':__—;';.—-‘ -
2
- L T
- -4
-

T T Project 4.2.4.1: Examine the Changes Teachers Make Yhen Operating
Under Different Curricular Assumptions.: Information is needed on. the
changes teachers must make to adapt effectively to new assumptions about
the curriculum. At present there is some information in studies of
curriculum reform and change, but much of this information is embedded
in evaluations of curriculum. (See also Chin and Downey in the Second
Handbook on- Research in Teaching, 1973.)

The specific objectfve of this project would be to determine what
adaptations of successful teaching have to be made when assumptions - .
about the curriculum are changed. To achieve this objective the follow#
ing action plan is suggested. First, identify Sites where teachers
have successfully taught a subject (e g., writing) under one set of
assumpt1ons but have décidad that another set of assumptions is pref-

]e Second, obsérve teacher behavior under both sets of assump-
% Third, assess results of instruction. Fourth, do a correla-

jonal study to determine the relationship between teacher behavior ;e ”,
and student achievement under the two sets of assumptions. And finally,
experiment with behavioral changes in the light of the resu]ts of the

correlational study.

*

-

Project 4.2.4.2:

' LR \

X
X,

Develop the Means to Imprové Transfer of Hypotﬂée

|
| sized Generic Skills Within an Instructional Approach (Model) Across N,
| Subject Matter Areas. The primary target population for this pro-
i Ject consists of elementary school teachers teaching more than
‘ .

x

\

one subject. It may also apply to secondary teachers where

more than one subject is taught. Projects inhis class are intended
to determine: (a) whether or not models of inStruction transfer across
) subjects and (b) whether skills within teaching functions §ngcaf1ca11y
, transfer.

Current knowledge existing in this area includes B.*Joyce and )
M. Weil, Models of Teaching, 1972; J. Henderson, How Should You Teach Y
to be Effective?, 1973; and R. Turner (Ed.), General Catalog of Teaching .
Skills, 19 . ’

Experience 1nd1cates that different models of teaching can ‘be opera-

) tionalized within subject areas. The transferabjlity of the models and
the skills entailed in them across subject areas is the issue addressed. ) *
1' '{;' . | ¢
[ 3 ) "{’.’
- 4o '
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The specific objective for this project is to test the transferability
of the teacher's pupil-assessment skills, goal-setting skills, instructional-
strategy skills, and achievement-evaluation skills across subject areas.

To carry out this objective, it is anticipated that the sequence of
steps would include the following: :

1. Train preservice teachers in an experimental group on four
sets of four skills each to at least the Gnit fixation level
of skill acquisition in teaching reading; one control group
would not be trained by the instructional system and a second
contro] group would be trained in mathematics but not readine

»

—— 2. -Develop the resources for an instructional unit in reading at

each of three primary grade levels.

3. Obtain primary school classrooms for replicating the unit
-instruction 15 times within grade levels (may be done during
student teaching),

4, Randomly assign the trainees to classes within grade levels.

5. Give reading pretests to the students of all three groups of teachers.

6. Have one-third of the trainees conduct the instructional
~ unit in reading’,

7. Post-test the students of teachers in all three groups.

8. -+ Holding classroom constant, assign the trainees a unit of
instruction in mathematics for which resources are provided.

9.  Pretest the students in the unit of mathematics instruction.
10. Have the trainees teach the mathematics unit.
11.  Post-test the students in the unit of mathematics/instruction.

12, Use analysis of co-variance in the following tﬁ%nsfer design,

stratified by grade. . s
Group of Teachers By Unit of Instruction
Training Received Carried Qut

Reading Mathematics

Reading Training
Experimental Group X X

Mathematics Training
Control Group - X

No Training Control
Group X X

o0,
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Program 4.2.5: Examine the Validity of Teaching Skills-As-Trained.

hile this program was not developed in any detail by the Panel, major
methodological problems were recognized in validating skills-as-trained, .
in finding alternative training procedures to circumvent these problems,
and in attempting to increase the effects of (variance attributed to)
teacher skills. Project 4.2.5.1 illustrates the types of projects in-
cluded in Program 4.2.5.
>

Project 4.2.5.1: Examine Continuous Feedback from Students on a
Single Teacher Behavior Variable as a Means of Chanding Instructor
Behavior and Student Qutcomes. This illustrative project is essentially
an alternative to the more conventional training studies carriéd out in
Approach 4.2. This type of project, may, however, open up a new skills-
shaping strategy that could be much less costly than developing and - "
field testing elaborate training materials. 1In terms of current knowl-
edge in this area, some of Bandura and Walters' work (1963) might be
relevant. Semmel at Indiana 1s doing related work on feedback of teacher-
student interaction data (personal communication, 1974). Most feedback
research would be related. Pilat work on the feedback display board
has been done at Utah State University (Borg and Stone, in press).

The speéific objective of this illustrative project is to determine
whether immediate feedback from students on some aspect of the teacher's
performance,will lead to changes in teacher behavior and related learner
outcomes. ’

In terms of availability of skill and facility resources, only the
pilot studies at Utah State University are closely related as far as is
known. >

The action plan for conducting such a project should include the
following sequence of events: (a) develop the feedback display board
(a prototype is now im.use), (b) select specific areas of teacher behavior
in which feedback will be given, (¢) during specified lessons, collect
baseline data on teaching performance and learner outcomes, (d) intro-
duce continuous feedback display and observe instructor behavior,
(e) measure relevant learrer outcomes, (f) repeat second through fifth
steps for different kinds of feedback, and (gg analyze results.

¢

Program 4.2.6: Examine the Teacher's Repertoire of Skills, Including
its Scope, Organizatlon, Effects on Student Outcomes, and Relations

to Teacher Characteristics.

Effective teaching may be defined along numerous dimensions ranging
from the ‘total Gestalt evidenced by a teacher to a quantitative measure
of a specific behavior, such as how many times in a 15-minute period
the teacher provides positjve reinforcement to learners. Between these
two points on a continuum are innumerable ways to delineate the teaching act.

\

xt

ot
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Among them are the following:

First, combinations of two or more teaching skills that can be logic-
ally combined and that, as a result of this combination, appear to have an
increased potential for affecting learner performance. For example: the
combination of proportions of higher-cognitive-level questions, probing,
prompting, and redirection intd a "repertoire unit" to be'studied in toto.

Second, profiles of behaviors as used in response to learner input. -
This view of teaching skill, which builds upon Nuthall and Lawrence's
work (1965), considers qualitative measures of appropriateness of the
behaviors used as well as quantification of those behaviors. Teaching
behavior is therefore studied only in relation to the learner behavior
that precedes it. The repertoire unit is defined as the set of teaching
behaviors that may appropriately and effectively follow various types L
of learner acts. . .

4 L4

Third, a sequence of teaching behaviors (iﬁ this instance one might
think of them as instructional moves) required to achieve a specified
learning (e.g., the skills sequence in Taba's teaching model, 1966).

Research on the effects of repertoires of teaching skills upon
learning outcomes needs to proceed simultangously along at least two
lines: (a) to identify significant repertoire units, and (b) to. validate
those units that can presently be described and operationalized.

Inasmuch as identification of significant repertqire units may be
considered a task for Approach 4.1, the programs suggested in that Ap-
proach should be applied to this program. It appears, however, that this
particular research need will be served best by combining in a single
effort at least two of the programs suggested in 4.1, e.g., a research
project that incorporates both conceptual-analytic and natural vari-
ability procedures. In this way, logical units can be considered at
the same time the feasibility of their use in the "real world" is tested.

Once a repertoire unit has been defined, experimental studies may be
proposed to delimit the critical elements of the unit by manipulating
the presence and form of use of the elements. Secondary analyses of
previous studies of teaching cen also be conducted. In these analyses,
various repertoire units may be generated from existing data. Reanalysis
then may be carried out to determine whether this new skill unit produces
new and significant information. .

@

Criteria for Evaldﬁting Projects. The following four criteria Q}e
suggested for judging projects Tn this program;

\

First, the clarity and relevance of the procedures proposed for
identifying and measuring the repertoire unit. If this is to be done through
experimental research, the operational definition of the unit is critical.

-

- -~
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types of: projects included in Program 4.

»

The means for making the unit observable and measurable mbst be explicated
in the project proposed. The relation of these un1ts to proposed learner
outcomes should be discussed.

If the research strategy is based upon secondary analysis, the pro-
posal should indicate what new repertoire units will be studied, how
these will be derived from the existing data, and how they relate to the
learning outcome included in the original study

Second, the appropr1ateness of the research methods to be employed
in manipulating and studying teacher use of the repertoire unit.

ey

Third, the relevance to common educational practice of the treatment

. conditions (instructional setting). in which the unit will be studied. *

Fourth, the extent to which the research plan will provide infor-
mation regarding the trainability of the reperto1re unit (if it is proven
effective).

ITlustrative Projects.

Projects 4.2.6.1 and 4.2.6.2 iiiustrate the
2.6 )

U
.

Project 4.2.6.1: Determine the Effects on Learning Qutcomes of a
Teaching Strategy Combining Higher-Cognitive-Level Questioning, Prompting,
Probing, and Redirection. Research on clusters of skills.is important as
the effects of teaching skills may be lost if too small a sample of teach-
ing is used. This project provides a means of determining the most signi-
ficant measure of teaching in an important skill area -- teacher ques-
tioning. Considerable research exists regarding the proportion of teachers'
questions which fall in factual categories as against higher-cognitive-level
categories. Limited research has been done’to study the effects upon
learning of variations in teacher performance of this skill.

-

Theoretical discussions of teaching suggest that nrompting, probing,
and redirection are teaching skills that encourage hlgher-cogn1t1ve -level
responses by learners. See the reviews of research on questioning by
Dunkin and Biddle (1974) and Brophy (1973).

The specific objective of this project is to determine effects upon
learning outcomes of teacher use of higher cognitive questions without
the support of follow-up teaching skills and with these supporting skills.

The specific action plan would include: (a) developing and testing
a semi-programmed instructional unit that controls both the proportion of
higher-cognitive-level questions to be’asked by teachers, and teacher use
of the supporting skills of prompting, probing, and redirection; (b)
developing measures for relevant learner outcomes; and (c) designing ex-
periments on the effects of different proportions of higher-cognitive-
level questions and the presence or absence of supporting teaching skills.

N\
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Aruitoxt provided by Eic:

- Project 4.2.6.2: Examine the Effect of Teaching Skills Repertoire
Organization and Sequence on Outcomes in Pupil Achievement and Attjtudes.

Most studies that have examined effects of teaching skill(s) on pupil
outcomes look at very small, discrete units or sets of skills. Most of
these studies have failed to demonstrate empirically that -the skills in
question have an appreciable effect on students. The small units and
restricted nature of the skills examined may have caused the lack of

. effects. Thus, there is a need for studies that examine the potential
effgcts of broad sets of skills that are linked together into a..concep-
tual whole.

The specific-objective of this project is to test simultaneously the
effects of: (a) sets of ‘teaching skills, and (b) repertoire organization,
sequence, and application at selected times. To conduct this project,
five sets of teachers will be trained to utilize superordinate skills as
they teach an instructional unit of two weeks' duration. Four clusters

of subordinate skills will be tested (as shown in the chart below). Thus,

one set of teachers will be trained ?o utilize all four clusters, whereas
the other four treatments will each lack one of the clusters. The inde-~
pendent variable is the presence-absence of any superordinate cluster of'
teaching skills and the dependent variable is pupil outcomes in reading.*
Concomitantly, to determine the effects of subordinate skills within the
superordinate clusters, chservers will describe the presence-absence of
subordinate skills within clusters. The steps involved are to: (a)
develop reliable instruments that measure the presence-absence of desired
pupil and teacher behaviors, (b) train teachers to criterion levels in
their separate treatments to which the teachers will be randomly assigned,
(c) train observers and check for their reliability, and (d) observe

and describe teacher behavior and pupil outcomes.

&

Treatment Subordinate Clusters
1 2-3-4 '
2 1-2-3
{ .
3 \ 1-2-4 .
1
L4 ' 1-3-4
5 ¢1-2-3-4
. R r
-~
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' * SUMMARY

Panel 4 was concerned with research aimed at the improving the
ability and tendency of teachers to perform the skills conducive to student
achievement of educational objectives. Two Approaches were identified:
the identification of important skills and the training and validation
procedures that would demonstrate the relationship of the skills to.edu~
, : cational outcomes. : N

The Approach concerned with the identification of teaching skills
was formulated in terms of three programs, each oriented toward a different
way of identifying such skills. The first of these would use theoretical
statements drawn from psychology, human development, pedagogy, and theories
of subject-matter instruction. These statements would be reduced to oper-
- ational definitions of clusters of skills, which would then be identified
empirically in teacher behavior. This approach to skill definition is open
in the sense that it permits introducing new sets of skills as new ways of
viewing education emerge. The second method to be used for identifying
skills would depend on observing and analyzing current teacher practice.
The practice would be unalyzed into skill components. Then an attempt
would be made to determine empirically the relationships of these com-
ggonents to educational outcomes. This method would be _{ntended to reveal
he significant skills in current teaching practices. ffhg third method
for identifying skills would proceed by soliciting the reports of teachers
and other persens concerning what they consider to be important teaching
skills. This method would jdentify”skills believed to be important in
the practice of teaching. In general, these methods do not stand-alone.
. . They should be seen as complementary and should be made to converge upon
) a common,set of highly salient skills. > J

The second Approach, concerned with training for and validating
teacher skills--was aimed at determining the trdnsferap111ty of 'skills
as the circumstances surrounding teaching change. Further, it was aimed
at identifying the school conditions needed to maintain important teach-
ing*skills at an effective level and prevent teachers from slipping into
bad practice. Certain theoretical problems were also identified as
intrinsic to this 1ine of research. One of these problems is that of
identifying metrics by which the elasticity or variability in the effec-
tiveness of teaching sk&lls could be defined. The second probtem is
that of jdentifying the scope and nature of the repertoire of skills
possessed by individual teachers and relating this repertoire, as a set,

9 to educational outcomes.

3

-,
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The Panel identified specific programs of research and development
related to. each Approach. Each program includes descriptions of .the
criteria for judging the relevance of research projects within the pro-
gram. Brief descriptions of illustrative projects are provided to )

. clarify the Panel's statements about the program. The projects should

not -be regarded as more than examples of a class of projects to be
developed within a given program. .

g . nie conference on studies in teaching




.

REFERENCES

Ausubel, D. P. The psychology of meaningful verbal learning. New
York: @Grune and Stratton, 1963.

Bandura, A. and Walters, R. H. .Social learning and persona]itj
-development. --New-<York: -Holt,-Rinehart, and Winston,. 1963.-

course: A micro-teaching approach to teacher education.
Beverly HiTls, Cal.: MacmiTTan Educational Services, 1970. __

Borg, W. R., Kelley, M. L., Langer, P., and Gall; M: The mini- /

Borg, W. R. and Stone, D."R. Protocol materials as a tool for
changing teacher behavior. (In Press).

Brophy, J. E. Stability of teacher effectiveness. American
Educational Research Journal, 1973, 10, 245-252.

Brophy, J. E. and Evertson, C. M. The Texas teacher effectiveness
'project: Summary report. Paper delivered at meetings of
American kducational Research.Assoctation, Chicago, 1974.

Bryner, J. Toward a theory of instruction. ,New York: 'Nortpn, 1966.

Chin, R., and Downey, L. Changing change: Innovating a discipline
In R. M. W. Travers ‘(Ed.):, Second Handbook of *Research on
,Jeaching. ‘Chicago: Rand McNaTly, . -

“Coleman, J. S., et al. Equality of educationa} opportunity.
, Washington, D. C.: U. S. Government Printing O0ffice, 1966.

Daﬁl]ﬁf, U. Ability grouping, content validity, and curriculum
\process analysis. New York: Teachers College Press, 1971.

Dewey,‘q. Democracy and education. New York: Macmillan, 1916.

\ ] :
Dunkin, M\\J., and Biddle, B. The study of teaching. New York:
Holt, ~R1nehart, and Winston, 1974.

Educational Testing Service. A review of the 1iterature regarding
teaching ‘skills in reading and mathematics. Princeton, N. J.:
Educational Tésting Service, 1974.

Far West Laboratory for Educationa] Development. The minicourse on
discussing con;roversia] jssues. San Francisco: Author, 1974.

Fitts, P. Factors in complex skill training. In R. Glaser (Ed.),
Training research and education. Pittsburgh: University of °
Pittsburgh Press, 1962, 177-199. ‘

nie conference on studies in teaching

4




43

4

Henderson, J. How should you teach to be effective? E. lansing:
Michigan State University, Unpublished Manuscript, 1973.

Hullfish, G. H., and Smith, P. 6. Reflective thinking: The method
of education. New York:. Dodd, Mead, 1961.

Hunt, D. A conceptual level mat&h%ng model Yo coordinating learner
characteristics with educational approaches. _Interchange:

OISE-Research Journai, 1970, 1, e7. . T “Ai%g

Joyce, B., and Weil, M. Models of teaching. Eriglewood Cliffsi .
N. J.: Pgentice-Ha]], 1972. o

Kallds, D. On educationaf scientific research, Institute of -
Education Report #36. Lund, Sweden: University of Lund, 1973.

Kohlberg, L. Moral education in our schoo]s School Review, 1966,
- 74, 1-30. »

Leadership Training Institute, LTI for protocol andytraining materials.
Tampa: University of South Florida, EDPA Protocol Progecgs, 1974
’Luhsdaﬁne A A, Instruments and media of instruction. In N. L. Gage
(&d. ). -Handbook of rasearch on teaching Chicago: Rand McNally,

1963, 585-682.

. Lundgren, W. P. Frame factors and the teaching process Goteborg,
4 Sweden: Almquisi and Wiksell, T972. .

\ F:tk*?? G., 3nd Lawrence, P. J. Thinking in the c]assroom. ) . //’
in gton New Zealand Council for Research, 1965.

Purves, A..C. Literature education in ten countriés. Stockho]m.
and New York: ATmquTst and WikseTT and John Wiley, 1973.

Semmel, M. Personal commuﬁicatioﬁ? Indiana University, dune 1974, ;

Shafte],'Fﬁ R. Role playing for social values: ﬁecision-making
in the social studies. Englewood CI1iffs, N. J.: Prentice-
HalTl, 1967,

Taba, H. Teaching strategies and cognitive functioning in
elementary school chiTdren. San Francisco State College,
Cooperativé‘Research Project No. 2404, San Francisco, ]966

Thelen, H. A Educat1on and the human quest New York: Harper .
and Row, 1960. .

Turner, R. L. (Ed.). General catalog of teaching skil]s '
Bloomington: Ind1ana University, 1973. |

» 7

nie conference on studies in teaching




, . . \ " ~
N PR * ‘ri
P pa0juRlS ‘U0SADIB4 adolauadd 33§ - *N PAOJURIS ‘Xxavy pleuOy 353G sesuey "1 ‘SULNUIL yYyjpnp :*335
“ “fi ewqunio) *st3|oS seuop L 59 |3buy 4 *9°Q *uojbuiysep v )
: ©m "JLLRD “°S"H pue{xeq ‘Sa9kdy SILLW 507 1@ "si(e) N *JIuLd}, DaeusIg “*yds "wd|3 uekug “uvwyjOH JBG(L9 .
4 . RIOSBUULY A ‘YJJOMSBLIRY] WRIL LK o - 3Ir3yIsu] SeSuURY ] ‘uulun{nRJg 34N) | ISIIGUIY AAOSIAPY
v, a9y Leuotjednpl 404 YoJeISIY UOLII(Q *J4A0(S [Nned “Jtie)
. . £a03040Q€7 ISBY 404, *ISUL [JIQ PLARG :5JOQURY uobauag -5 9IS pue(Ia0g ¢ IS}y Aoy ‘0UBWRIIRS *"S'H "JP S| ‘uos |ty Bnog
‘Nl pAOjuURIS ‘MOUS paRyIly Jiey) paesiey . ‘N PA0JURIS *UOSIAOY] [Je)
! - - * 3@ Q] 930S “JL(R) ULIOY ©IUY $3395NYoRSSeY *f1 ‘3 J04R2Y-Ud2(NS YyIIg
. . Juawdo |9AdQ Aa0dyl .o—_ ‘" paeAJRH 300334617 eaes tAN “q004g A3u03S @ ANNS “AJed],0 (drueg "N
’ . ’ 311®D 12143810 "YdS ussy
/ ’ A 93e3S uebiydy ‘buudpudly eputy <335 p3tJLun Isop ueg ‘uosuyop ukLaey JA3YIRI1 $3IISNYORSSP ‘urwd IO pARILY .
0 ovedLyDy ‘N ‘A4S 0po3S-uesns . 06edty)y °n ‘uosyoep dityd ‘Nl URBIYDIY UIIISPI “SULYMBH J4IQ0Y -
. . . "N paeAIRY ‘yJtwg [|Pysaey \ , ‘N eLqun(o) ‘uopJog punwpy yeyn *n ‘udog piaeg . .
SLOULL|] °N *IULysuasoy yeaeq 1JNOSSIH °N ‘PO0Y SPwoyl :SASQURK . u0634Q N *49433g A3|SIM  ISiIquIy
¥ . Yoangs3itd "N ‘4349 “J.pleuog . “'n 93035 ueblydiy ‘uew(nys 9] I1EY3. sesuwy °n ‘TJp C((IYSNg uoq :atey)
‘N paeAsRq Y6yt paeydty
eJequeg eIUeS 3@ "44|R) Nl ‘SiAJPH J3ISBY) - . bugssasoud _’m._mx—a._« JotAeysg se bugyoesy ¢ .
9330 “Aaed|] Pduuy | TSIIQURW uogjeutojuj (ediur|) se butyseay -g| -
. < . ‘N 913§ uebiyoty ‘“Ija04 MIApuy  :djey) - .
. - . AbBoopoylay ydaeasay - _ ‘0 a5 131900y ©3391340g oS(3 :°33§ ‘ ‘i paojuels ‘yae() Jydoysiayy 3535
: ‘AN ‘OlRelsng Je ANpS “((RPul] uely . °p1JI0(d " ‘aeOS QoY
- 4 912449 0bedtyy e stour( (i "N *Iua JePLJO(4 YINos 3o °n *Yiws' *Q ‘g . ‘Nl PURLDU] ¢ [URS UAA IR
s . . $13 ‘uospwep ueda :JIQUAY AAOSLAPY ‘N um03d64039 *Anys uaboy eysery ‘syuequages Sy doayiey ‘Aey staog
. - . ) euetpuj ‘uefeaebetyy g TN 4919900y “ L1BH wel M pue|e3Z M3y ‘AanquIzue) N *|eYIny Weyesg =3
SJ3YdRaY PAjLun 3RS AN ‘L{[dueS SIJRY) Ka|ax4ag 3e “j1|®) °n *zZawdung uyop ) ejutbaep 0 *A3(peW peuog = .
. "N 33035 PLURA[ASUUDY *9231W PlOJRH uopuo ¢ onp3 Asewtad SN0y “3S JO *n uojbutysep *suibpny IoKag O,
} cm..:.mmuu.& ‘N ‘IpJeyurdy eaeg ut 3penbuey 403 J3UI) *Yy3ASa04 ue] *n ddway *3sang eutoy S
- uebIYdLK ¢ "Yyds °|qQngd HJRd ¥RQ ‘F4NSPST ULA|OH . ‘AN ‘Aueqy I° ANNS. ‘Ae{ng tpiIy sexal °n ‘Aydoag dudp - M
*Rld ‘"YdS.yqQnd "0) apeq/iwely ‘ueud |09 eaequeg ‘N eLqunio) “3oe|(ag ouay - LANOSSIW ‘A “9(PPIG IdNAY  SIIQEIY . £
N 3383S eprJoly *dubeg Juaqoy v puejbug ’ ’ - @%Y Leuoiiednpl L ¢
. *n Gunoy, weybrag ‘Isnes piesag ‘Spea37 Jo °n ‘souaeg se bnog :SIIqUIW 403 KJ03ea0qR] ISIM IS ‘SJIpue(4 PIN ateq) -
‘N J0(Aeg “Iyblag stnoy ‘Nl pARAJRH “uUPpzR) A3UlUno) :itey) . .M
. “ATM - *Y9S " 1qnd asnoeas €J12aa0g BuLasyIR) —co_uufou:_.:os:: se Buiyseay .m_ &
. sa|abuy so] e ..:_,_8 ‘N ‘aayeg °A3  ISIIQUSH : 6uy339s (ean3(ng e uy c
) ' aLoa) obesryy . $592044 2335inbuLy e se butyseay g 3 o
. 30 Stout(f °N ‘aaaey 4243y uesng  apey) - . N .
. L. . o . : S13 “UtMIIYS uesng :*33S M;
e —mswumhm [PUOLIDNIISU] MBY UL SI|0Y (SUU0SJdd .m_ ‘N dueipu] *Apeag ey3 Aavy 335 . J3upaeg 3 eays ‘daeys paeyosiy © .
’ i B ' Q%4 (euoyjednpy Joy 2033 “j4eyds sswep &
*QaN *°Jd "1qng uldduyy ‘seibnog eputy :'338 A103040q07 ISIY Jvy ‘paey Idja3edg 310wy *6iw] piaeg =
u0b3ag ¢ yonwyds paeydty “YdS °1and 310433Q “JAeMIIS SILARY) | V3N_‘319319p3 Aoy e
*QIN ‘uodut] (S100Yds 30 -3dng ‘yssead uyop SIOUL L] °N *SdAand uely Ly ‘unuadeyg 349q0Y  1SIIQUSH AJOSIAPY
eYSPAQIN "N ‘uoluey,) Sswep VIN ‘RUUIRDY puaruaRg uf{x00.4g *°onp3 30 paeog ‘sauouinh ueyiey .m
230S3UULi °S*H ButqqiH ‘uaaoy ydasop . . S13 “PLRUOQIN NOLu4IPIL4 SeX31 N *3YI9d 14990y
TOTN ‘IUNOK AY00Y YOS B (LAIINSRY ‘SUOL yInY 140 *9|qudy euabng °I0SUU Y
. ‘n 31035 eibaodg *sebpoy Ja3 ey ‘fi pAojue3s *3dLop donag “1pIWOIYRY *°YydS ‘uwR|I POOMPLIM ‘voxiN efuos
. = 0 pJojuels ‘udyoj yjaqezy (3 N *n 23035 uebiydiW u0sJIpuIy Apnp tjeuudul) N *JIsI|Y duip(o9 ’
B i L™ N 23035 uvojburyses ‘uteag abaoay ULSUODSIY "N *JuRag 'y jJe) 3050 . 1J2u9Q wey | 11N o
. * 31N ‘sduaeg paempl  ISJIGqWay A v 3e3s yeln ‘baog JITiep  SJqusy uojbupysem °n ‘uojlog ILeg 1SaIquRy
o eYSRJQIN “N *343q63 Ju48qQ0y :ateq) "l uPpU] ‘J3UAN] paRYDLY :atey) S13 ‘udIuaQg sawep :atey)
F:o_uﬂ_:u: [3UUO0SJdd (BUOLIDNAISUY 7 . duRWI03I34 | [L3S Se Buryoeay .e_ To_ucuuox g ‘uotidegas .uco.ca_?.uoa Jayoedy |
> - ]
, = . , . o
' J3d3(RJg BS(3 ‘uRAY UdISOP *43%d9Q MIPJIY ‘A1un) Jpelg ¢ [ISJBR WA €J49G194406 4Gy
. ‘Aaaeq Adey *Apuel ueyl(1] “uRyRLLR) WRI[IM ‘YIIWS 337 TpURS :(°0) § Bunop Jnyiay ‘3Je15) S4032U4PI007 [UTY
. "N Padjuels *yo4epR(0) JNYjay 36407 30 Juedidiaed ‘N PAVIUELY fQUL IM LiLiyd SAEry) O3 355Y ' N
03 g bunoy anyjay *udxd1@oe 343Q0Y : :PI007 S5URIPIUTY ‘Nl paQiuels *d3beY *q N :JLPY) 9I9USIIIU0)
+ *0) g buno, anyjay *Aemeljrd uely :°aiq uuwmo.& 30043009 JIN ‘s(3luegdy Aaaeg :-Ujq weabodd bupsosuods -
> L]
. INIHOV3L NI S310NLS NO 3IN3¥ISN0D szmE.E TYNOLLIWY . :
. . P - \ i
O
kl




