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provided by the National Institute of Education, the Laboratory-is studying
teachers in second- and fifth-grade classes in order to identify teacher
behavior and classroom qualities that are related to reading and mathema-
tics achievement.

The California Commission is the agency charged with certifying the
appropriateness of teacher training programs throughout the state. To
carry out its duties, the Commission needs informaztion about what teacher
behaviors are related to student outcomes. This information will then be
used jointly by the Commission and the State institutions that it certifies
in order to better insure that beginning teachers receive training in
areas that have been empirically demonstrated to affect student learning.

To obtain the information they need, the Commission has dndertaken a

multi-year research effort entitled the Beginning Teacher Evaluation

Study (BTES). During 1974-1975, as part of this study, the Laboratory did
work on five major tasks. Three of these were suhstantive tasks,
inquiring: 1) whether ethnographic approaches to the study of teaching
could yield new insights into the teaching-]earning precess; 2) whether
the perc:ptions of teachers who vary in their ability to induce learning
differ when viewing teaching-learning situations, and, of equal interest,
whether students’' perceptions of the ieaching-learning situation would
yield information about what aspects of classroom interaction were salient

and important to the students -
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Two methodological issues were also addressed during 1974-1975. One
of these issues was concerned with the explication of a conceptual model,
with methodological procedures, in the area of time allocation in natural
classroom situations. It has becoie increasingly evident to us that
instructional time is related to educational outcomes. The BTES staff is
continuing to i.avestigate this area. The second methodological issue was
concerned with an inquiry into genera]izabi]ity theory applied to the
problem of hcow many observers and/or how mény occasions are necessary before
stable estimates of a teacher's classroom behavior are recorded.

The goal of these five tasks, as well as some others, was to provide
information that could be combined with existing data obtaired by Educational
Testing Service during 1973-1974, in order to design a large field study
examining teacher efrectiveness. As the planning for.further research con-
tinued, the number of problem areas faced by the staff rapidly increas::
While not as dramatic as solutions, the uncovering of problems is the first
step toward doing competent research which cén solve practical problems.
This paper enumerates some of the prcblem areas faced by research workers
concerned with teacner effectiveness. The papef was presented, in modified
form, to the meetings of the National Association for Research in Science

‘Teaching, Las Angeles, California, March 18, 1975. The author gratefully
acknowledges the editorial contributions and ideas of Margaret Bierly,
Leonard Cahen, Nikki Filby, Charles Fisher, Robert Heath, Richard Marliave,

Marjorie rueli, and Richard Shave]son;
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IMPEDIMENTS TG THE STUDY OF TEACHER EFFECTIVENESS*

David C. Berliner o
Far West Laboratory for Educational Research - - 7 opment

INTRODUCTTON

Advocates of performance or competency based teacher education,
state mandated evaluation programs such as fhe Stull Bill in Cal:ifornia,
and teacher accountability systems, ail suffer to some degree from
ostrichism. Ostrichism is a common disease often afflicting education.
It's etiology is in a premature commitment to a p- ticular educational
movement. Behavioral symptoms include the practice of sticking one's head
into the sand when problems appear, in the hope that the problems will go
away . |

The particular educational movement which is inducing the current
epidemic of ostrichism is the commitment of educators'to'competency training
and evaluation without the existence of empirical avidence linking teacher
behavior to student outcomes in classroom settings. The Coleman report
{(1966), and its offshoots (Jenks, 1972; Mosteller and Moynihan, 1972), have
minimized the role of the teacher in accounting‘for educational outcomes.
These investigators claim that family background, socioecohomic status,
ethnicity and the 1ike, are the major causal variables affecting between

school differences in achievement. They imply that teachers only minimally

*The ideas presented in this paper have emerged from discussions with the
staff of the Beginning Teacher Evaluation Study of the Far West Laboratory

for Educational Research and Development. This is a project of the California
Commission on Teacher Preparation and Licensing, funded by the National
Institute of Education.




affect student achievement. Heath and Nielson (1974) reached the same con-
clusion in their review of the studies of teécher clarity, use of student
ideas, criticism, enthusiasm, and other variables commonly accepted as skills
or competencies. They concluded first that there is n¢ established empiri-
cal relation between teacher behavior and student achievement. Second,
that the flaws in fhe research are due to nonsensical statistical analyses,
weak research designs, and sterile operational definitions of teacher
behavior and student outcomes. And third, that because of ?he strong associa-
tion between omnibus measures of student achievement and socioeconomic and
ethnic status, the effects of teachers and techniques of teaching on
achievement are bound to be trivial.

These are serious criticisms of the effects of teaching on student

achievement. They have serious consequences since the heart of the perfor-

mance and competency based approaches to teacher education, teacher evaluation

and teacher accountability has to be the empirically established relationship

k)

between_teacher behavior as an independent variable and student cogni* =2

and affective outcomes as dependent variables. Whether we are interested

in effective social or natural science teaching, or effective mathematics
or home economics teaching, estab]ishing empirical relationships betweer
teacher behavior and student outcomes has to be our goal. Uniess replicable
findings relating teaching behavior to student achievement in natural class-
room settings can be found, the performance and competency based teacher
educétion, evaluation, and accountébi]ity programs will not be believable.
Ferment exists because performance and competency based education, in
a?1 its forms, has been sold before it really exists (cf. Shanker, 1974).

Those who use research to criticize teachers, teaching, and performance

7
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based teacher education, as well as those who defend feachers, teaching and
performance based approaches have all taken positions before they have the
necessary empirical backing. There is not now, and.there @ill not be for
some time any empirical evidence on which to take a firm position on these
issues. Extremely important problems hamper the study of teachers and

teaching in ail subject matter areas. It will take years before these

problems can even be understood well enough to do classroom research properly.
An important step in the systematic study of any phenomena is the

recognition of what problems exist in that research area. Addressing these

probiems, rather than assuming they will go away, or that they do not

apply, will enhance the likelihood that studies of teacher effectiveness

will be fruitful. The problems can be loosely grouped into three categories

concerned with the instrumentation, methodology, and §tatistics used in

studying how teachers affect the achievement of students.

"INSTRUMENTATION PROBLEMS-

There are serious instrumentation problems connected with both the
independent and dependent variables commonly used in research on teacher

effectiveness. Six of the proklems are discussed her-

Dependent Variable Proble¥s

Our work at the Laboratory has been hampered by an inability to satis-
factorily resolve three probleme conrtected with deveiopment nf dependent
variables. These problems are connected with standardized testing, tests of

special teaching units, and development of muitivariate outcome measures.



Standardized testing. In studies of how teachers affect students,

standardized achievement tests are extensively used as criteria or out-
come measures. These tests are, as a group, highly reliable instruments.
They usually have adequate curriculum content validity, and seem predictive
of future academic success. These tests have, however, one overwhelming
flaw. They simply may nct reflect what was taqght in any one teacher's
classroom. The tests are designed to be u;ed in all kinds of courses
within a curriculum area, and therefore cannot be completely sensitive or
appropriate for any one teacher's teaching (Gall, 1972). They simply lack
content validity at the classroom level.

The standardized achievement tests are also highly corielated with
standardized intelligence tests, thus causing us to wonder exactly what
kinds of items are really used in these tests. Furthermore, the tests are
usually group administered multiple-choice tests. When working with young,
bilingual, or lower socioeconomic status children, there is a serious
question about whether many of the children are being appropriately tested.

In our own work, when standardized tests must be used, we try to refing
the items in a number of ways.' We try to choose items where there is
eyidence of substantial change in difficulty level over some instructional

pericd. In this way we hope to identify items that are reactive to in-

struction. We try to pick items that correlate weakly with a measure of
general intelligence, like the Raven's Progressive Matrices test, rather
than picking those items with higher saturations of general intelligence.
We try to have teachers rate items on how much time it would take them to
teach that idea, or, how much emphasis they put on material 1ike that ad-

dressed by the item. Unless items on a standardized test are put through

9




a systematic screening of this type, the test is not going to be particularly
reactive to teaching. Off-the-shelf standardized tests hgke poor deps+dent
variables for studies of teaching. This is part of the d*fficulty in inter-
preting the Coleman report. The tests they used in that study were more
reactive to family background and ethnicity.than they were to instructional
events within the school. It does not directly follow from this kind of
evidence that teachers have no affect on student achievement.

Tests for special. teaching units. To insure the use of tests that are

content valid for a particular classroom, many investigators of teaching
have created special teaching units, or content Vehic]es to study teaching
(Berliner and Ward, 1974; Joyce, 1975; Popham, 1971). An experimental unit
of this type contains curricula materials, objectives, and sample test items.
The teacher is asked to teach to the objectives. The.unit could be a single
30-minute lesson, or require daily work over three weeks. Under these con-
ditions every teacher has similar materials and objectives to work with.
Students are pretested and posttested with carefully crnstructed tests de-
signed to tap many dimensions of the material in the experimental teaching
unit. The dependent variable in this situation"is much more valid and much
more reactive to classroom teaching. In comparative studies of teaching
effectiveness, these experrimental teaching units, and their tests, have much
to cc. .mend them. Each teacher has a similar chance to try to produce gains
in student achievement. Some teachers will be better at this than others.
Unfortunately, at this time in our research efforts, we do not know
if the measures of teaching effectiveness arrived at over a short perind of
time provide an estimate of teacher effectiveness over a longer period of

time. This methodology, which is used in our research on teaching, allows us

10
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to use tests of high content validity that seem to accurately ref]éct
classroom practice for a short period of~timé.. But this methodolcay may

not always show strong predictive validity. The rankinglof teachers on
effectiveness, as determined by the re]atiqnships between student pretest
and posttest scores associated with an expekimenta] teaching unit, is only
moderately correlated with a ranking of those teachers based on gains over
the whole school year. Studying teacher effectiveness with dependent
measures tied to special teaching units may not be a fair characterization
of teaching over the long haul. But it certainly may be one way to identify
teachers who differ in measured effectiveness when teaching a common

curriculum, to common objectives, for controlled amounts of time.

Multivariate outcomes. There are at least two dependent variables in

any instructional interaction that should be of interest to us. Qne of
these is the achievement of the learner in the situation. This has been a
commonly used measure of instructional outcomes. The other, less often
examined, is the learner's feelings about the instructional situation.
Students are nof always asked questions which probe their 1iking for their
teacher or the subject matter. Researchers oftén overlook inquiring about
a student's enjoyment of their classmates, the degree of threat felt in
the class, and whether or not they would take more courses in that area.
Moreover, when such issues are addressed in research studies, the affective
set of dependent measures is kept separate from the achievement measures.

The problem in the research we do is to find ways to use multivariate
outcomes so that many kinds of achievement and affective responses are
used as indicators of the quality of classroom life for a child. The

problem is something 1ike the difficulties in téaching reading. You can get

11
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is learned and what is felt about that learning, simultaneously, they will
continue to fractionate schocl learming into pieces that do not resemble

the students' view of reality.

Independent Variable Problems

Research has also been hampered by proklems connected with the inde-
pendent variables used in studies of teacher effectiveness. A major
difficulty is the "appropriateness" of particular teacher behavior in a given
situation. A second issue is the determination of a unit of analysis for

the independent variable. A third issue is the stability of teacher

behavior.

Appropriateness of teacher behavior. Researchers have spent a good .

deal of time counting teacher behaviors. We know something about the number
of higher and lower cognitive questions asked per unit time, we have counted
the rate of positive verbal praise, the number of criticisms made, the
number of probes, the frequency of explaining links, etc. For many of these
variables a low correlation with some stﬁdent outcome measure is found. But
in classroom ob;ervat{on one becomes acutely aware of the difference hetween
a higher cognitive question asked after a train of thought is running out,
and the same type of question asked after a series of lower cognitive

questions has been used to establish a foundation from which to explore

12
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_Rjizne of the concepts that helped ma organize what I saw was the concept of
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higher-order ideas. Teachers sometimes ask inane questions. Teachers
sometimes direct questions to what we be1ievé was the wrong child. We have
seen positive verbal reinforcement used with a'new child in the class, one
who was trying to win peer group acceptance, and whose behavior the teacher
chese to use as a standard of excellence. ‘We watched silentiy as the class
rejected the intruder, while the teacher's count in the verbal praise
category went up and up and up. Teachers have been seen responding to
student initiated ques;ions with irrelevant fnformatiun. Teachers sometimes
achieve a high rate of probing student responses to questions, seemingly
without regard for the student or the kind of initial response given to a
question. Some students are embarassed by the probing, with other students
probes occurred at irappropriate .times, and sometimes probes were not used
when the situation seemed to cry out for them. Similarly, skillful probing
has been observed. A student's knowledge about an issue was brought out and
shared with the class, after a weak first response was given by that student.
The teache}'s probing questions may have been as skillful as Plato's, but
only their frequency was recorded.

A1l these events nave led us to reassess our strong behavioristic
stance in the study of teaching. We still regard frequency counts as very
useful information. But we now feel quite strongly that the qualitative
dimension, dealing with value judgments about appropriate use of skills,
must enter into our observations of teaching. Researchers must address the
appropriateness issue in order to étudy the information processing and
decision making skills of human teachers. It is precisely these skills that

provide the most important rationale for having human teachers in the class-

room.
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The unit cf analysis for the indopendent variable. Socmething 2152 w2

have become acutely aware of in our studies of teacher eftectiveness is tne
problem of the unit of analysis fop characterizfng the independent
variable. Is the single teacher questioi: the unit of interest? Is the
_question, along with the wait-time, the unit? Or is the teacher question,
wait-time, and student ehswer the unit which best.charecterfzes the inde-
‘pendent variable? And if the latter is-most apppopriate, does that trans-
action.become part of an episode or strategy of even more epmp]ex dimensions
and longer duration?’_Teachers follow stratedies of questioning epdtof
discussion. In an 1nductive lesson'the meaningfu] unit of analysis may be

a on~-hour or one-week episode that is concerned with the conservation of
matter. The individual questions, reinforcers, probes and student responses
may be trivial aspects of the overall episode. New conceptions for the
“units under1y1ng 1ndependent -variables used in studies of teacher effect1ve-
ness are c]ear]y needed. _ .

Someth1ng e]se about the nature of an 1nstruct10. 1 episode is per- :
p]ex1ng Very little data is avai]able describing the nature of the
instructional activities -and ep1sodes a child engages 1n each day S1nce
1nstruct1ona1 time appears to be an important var1abTe in- the learning
process (Wiley, ]973;.Harnischfeger and Wiley, 1975)_aeeurafe records of
how time has been allocated to the various instructionnal activities and

episodes is needea. Thefwopk of Gump (1967) and the techniqpes of Barker
(1968) on obtaining accurate descriptions o% the time a child spends in
various activities may be useful startfng.points for obtainihg these kind of
data. The time and type of activities Een_be treated as independept

variables and may be causally related to various types .of student outcomes.

14
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Stability of teacher behavior. Before an observer enters a clascroom

to code teacher behavior in any sensible way, he has to be sure of two
things. First, that the event must occur frequently enough to observe during
the observation period. Second, the behavior should be representative of

the teachers usual and customary way of behaving. On"y if these conditions

are met can a teacher s behavior be sensibly cuaraccerized by the frequency
;COUnt or rat1ng scale descr1pt1on obtained in observation of classroom '
activities. These basic requ1rements for obseryation must be examined
close1y. | o o '

Many studies relating teacher behavior. to student outcome have

examined teacher behavior that did not occur frequently For example. am0ng
32 pr1mary-grade sc1ence teachers the use of questions ca111ng for 1dent1fying
re]ationships hypotnes121ng, ard testing hypotheses is an extremely rare _
event on_any.g1ven occasxon of observation {cf. Moon, 1969; 1971). Another
case of low frequency events, in an important area.of teaching, has to do -
with the management skills of teachers. .1In some commun1t1es classroom
imanagement is not too difficu]t The students are motivated and parents

exert tight behavioral contro1 at home, so that traumatic disturbances 1n
classrooms are quite infrequent. In other ‘comunities ser1ous management
problems exist all day 1ong. Sd we find that to observe 1nstances.of
teacher behavior in the area of clacsroom management,.ecologicaI factors must
be taken tnto.accqunt. Furthermore, even in settings where management
prdblems usuaily occur with high trequency; certain teachers are S0 quick
to establish a non-disruptive social system, that by the time the
'obserrer enters the class,-particu1ar“k1nds of‘events have been precluded

. ¥

from occuring. : : - o .
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How then can one study’ teacher behavior when important variables in
Lhe stuuy rareiy occur? One answer, of codrse, is in denser gbservaiion .
than is customary. Five one-hour observations of teacher behavior, which
is unusually high for most studies of teaching, may simply not prqvide all.
the information an investigator may uant. In addition, part'of the answer
“1s in knowing when and where to observe. For example,'the firSt two weeks
‘of schooling woulo be important for a study of management skills'in inner
city schools' Simply trying for denser observatlon later 1n the year and..
in other types of schools m1ght be wasted effort ' o

The problem of estimating behavioral stability is partly related'to
the problem of the frequencj of occurrence of behavior. When the frequency
of a behavior is low the correlat1ons between the frequency of occurrence
for certain events, over occasions (that is, a coefficient_of stability for
" the behaviOr), will be Tow. But part of the problem in looklng at stabilitv
of teacher behavior. is quite distinct from the freque.: lssue Think for
.a moment about the characteristics you prize in a teacher Usually,
people th1nk of “good" teachers as flex1ble. Such teachers are expected to oo
change methods, techn1ques, and styles to suit particular students,
curriculum areas, time of day or year, etc. That 1s, the. standard of
excellence in teaching commonly held implles a teacher.whose behauior is -
inherently unstable. Needless to say, this poses a'problem for an observer
trying to observe a teacher;s customary and usual ways of teaching.

For our study of teaching we have reviewed teacher stability, over’
occasions, for a great many variables (Shauelson and Dempsey, ]975)' The
results are fascinating. On the laughable s1de are coeff1cients of
stabll1ty from Campell s (l972) analysis of science teach1ng at the junior

high school level, over two occasions. The Flanders lnteractlon Analysis -

16.
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System was used. The stability coefficient {that jis, the corvelation

between a teacher's standing on a neasure =L rosi Lwo 0OCCasilns; Was -.:0

for a measure of indirectness in teaching (the i/d ratio). On.five

occasions Moon (1969§ 1971) studied 32 primary grade scjence teachers

trained in the Science Curriculum Improvement Study (SCTS).. The stability
coefficient for the'F1anders indirectness measure went all the way up to

| ?.18; for the frequency of fact or recall questions,'the'stabiiity'coefficient
“was -.12} and for amount of teacher talk, only +.12. In Borg"s (1972)

| study; the behavioral stability of teachers was measured after.training in
questioning techniques had taken.p1ace. ,The'stabilfty-of the ratio of :
higher-order'to fact'questions‘was .07._.The rather laroe number of Tow and' |
even negative stability coefffcients which exist.in thealiterature conffrms
our be]ief that the independent varfab]es ne often‘work"with in studies of
teacher effectiyeness_are not fair fndfcators'of a ‘teacher's typical
'behavior Researchers are so eager.to.capture variab]es for data ana]ysis
with rating sca]es and frequency counts, that they seem tu have forgotten "
to check if their methodo]ogy 1s appropriate to the phenomena they are’ |
interested -in study1ng' ' : ' ' ‘

Of course there are many except1ons to the trend for teacher behav1or _
to be unstable. We have found at1ngs of var1ab]es over 10 occasions that |
yie]d high stability coeff1c1ents. These include stab1]1ty coeff1c1ents of.-
.92 for teacher warmth; ;59 for teacher'enthusiasm; and .83 for teacher.

‘sensitivity (wallen; 1969) We have"found frequency coUnts demonstrating ’

that a global variable composed of all types of re1nforcement is reasonab]y
stable over occas1ons y1e]d1ng a stab111ty coeff1clent of 64 (Tr1nchero, .

1974). In the latter study, however, there is cons1derab1e evidEnce;po1nt1ng'

17
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to the lack of generalizability of stability coefficients -across different
teacher popu]at1ons, currlcula areas and student populations. For
example, the stab111ty coeff1c1ent over two occasions for the frequency of
positive verbal teacher behavior was .04 for English teachers, ana .57 for
social studies teachers. _ | |

By examining the stability of teachers’ beha'vi.or which is used as the
independent variable in studies of teacher effectiveness, we conclude that:
1) some teacher behavxors that we th1nk are 1mportant to . -Study occur 1nfre¥
quently. To study them requires extensive observat1on in particu)ar
settings at appropriate times; 2) some‘teacher behavices that we think.are,
-importaht to study are basically unstable'over occasions. No practical
amount of ‘observation will resuit:ih a reliable estimate of‘a‘teacher's'
use of these behaviors. Perhaps we need ta develop measures of variance’
instead:of measures of central tendency to.uescribe these behavfors;

3) some teacher behaviors are stable .over occasions. In general, but not .
always, . ra*sngs or h1gh 1nference var1ab1es, rather than frequency counts
or low 1nference var1ab1es, are the more stab]e 4) stab*]1ty coefficients

for many teacher behaviors w1]1 not demonstrate eco]ogica] or popu]at1on

va11d1ty Teacher behavior is moderated, as it shou]d be by the k1nds of_

studencs and the variety of sett1ngs that teachers work in. UntiT more
is known about which teacher behaviors f]uctuate, ‘and how. and why they
fluctuate over time, settings, curricula, and populations, studies relating

teacher behavior to student outcomes must remain primitive.

METHODOLOGICAL PROBLEMS
A loosely re]ated set of issues has been grouped under the title

" problems in .methodology. Each of the problems and issues mentioned is in
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some way hampering the development of reliable knowledge'abdut the

relationship between teacher behavior and student outcomes.

Student Background and Teacher Effectiveness

One problem in studying the teaching prncess.is_estimating how much
can legitimately be. expected of teachers or schoofs as an fnf]uence on
student growth. This problem.is debated in educatfcnalﬂphi1ossphy,l
. sociology and economics; as well as_educational nsycho]ogy._ And this

issue has already been mentioned when it was noted that procedures were
needed to reduce the inf]uence'of_inte11igenCe and'ethnicfty on test per-.
formance in studies pf'teacher effectiveness. But'the.prohlem is even more
pervasive. Can a teacher be he]d“accountable if a perfectly appropriate
prescription is given, and- then not followed by students?- Suppose a
teacher says, "read this chapter and ccme to my office SO we tan discuss

. it." " Among sub-cuitures that see schools as - hcst11e or use]ess students
w111 not read the chapter and will not come in to. d1scuss AR C]asses of |
such students may show minimum growth 1n-ach1evement at the_end of the
year. And these'1ow achfeving'classes mayvvery we]]Ibe made up bf 1ower
socioeconomic status ch11dren and ethnic m1nor1t1es Under these cond1t1ons,
how much respon51b111ty is to.be placed on teachers for the Tow student
performance?

On the other hand, with children.of high intel]igence.and high
.socioeconomic background, grouth in’achievement takes place a1most in _:
_spite'of'teachers and teaching Can the achievement of students in those
settings be attr1butable to teachers or is 1t a product ot genet1c and o

'environmentaI advantage, relat1ve1y unaffected by what teachers do’

. ®
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Since some children, often whole groups of children, may be unwilling
to learn in the institutions now used to educate them, and some children
learn in those insti.utions regardless of what happens to them, how do
we go about attributing student achievement to what teachers do? ‘In the
case of low achieving students teachers may have to be evaluated against
some other cr1ter1a than student ach.evement Yet'to do so denies.that
teachers can and should make a difference in the ach1evement of Tower
socioeconomic and minority children. There may”not be solutions to this
problem. .But the problem exists and must be thought about'as onpEe
naively‘discuss teacher.effectiveness'without qualifying what thny say by
noting the students’ background charactertstics, particulzrly sncin-
economic status and intelligence. '

Subject Matter and Teacher Effectiveness

of teachers. ' - ' -

That student background characteristics influence test performance and
almost all other aspects of schoo]ing.is well estab]ishedn What was not so

well understooﬂ, until recently, is that student performance in different

" curriculum areas is d1fferent1a11y affected by those background character-

istics. In the Internat1ona1 Educat1on Associataon s (IEA) cross-culturaI
study of student achievement (Postlethwaite,.1973), the var1ance accounted_
for by student background character1stics, such as 1nte11igence and social
class, was estimated for a number of subject matter areas. C]ear]y high-
1ighted, around the world, was that home influences on subjects like reading
and social studies are very powertui. Those.influences are so'powerful in
accounting for student achfevement that there may not he enough variance
unaccounted for in the performance of~students toiattribute to the influence
. PR ‘-

But in other curr1cu1um areas, student background accounts for much less
variance. Pnys1cs, chem1stry, French Spanish, geometry. and tr1go-

nometry are not typ1ca1!y.1earned.at home,, -and therefore the schools account’

.20
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for more variance in these meisures of achievement than for achierement
2asures in reading, social studies or tulgdage airc This Joes not ieon
that socioeconomic status and intelligence are not related to performance
in science, foreign language or mathematics. It simply means that the
influence of those background facturs is much 1ess, thds leaving more
variance to potentially attribute to school ahd teacher effects.
If_teaching behavior in natural éettings is to be studied in'a*
correlational manner it should be studied in those areas: of the curriculum
where we are most 1ikely to be able to attribute an effect to teaehers,
after the influences of test unreliability and home'background have_beeh
removed. Instead researchers typically study teaching in those subject
areas where they.will be‘hardeet bressed tq causally reiate teachfng be-

havior to student outcomes,A New apbroaches.ére(ca]led for..

Normative Standards and Volunteer Samp]es 1n the Study of Teacher '
'Effect1veness _

Much of the research'on teacher effectiVeness_js, in simplest ferm;
a comparison of the post-instruction testA§cores of’claééee‘thatAhaq
similar pre-instruction test seores.- These'comparative differences in
outcomes are be11eved to d1s«r1m1nate between more . and ]ess effect1ve
teachers. Th1s research approach is entirely normative. And in-a norm
referenced research study some.teachers will aiways appear«to be better
than others. In fact, the whole sample'of.teachers in any study may be
quite poor when judéed against some absqlute‘stanaards, and we would never’
know. | .

More 11ke1y, since studues of teacher effect1veness in natural environ-

ments requ1re the 1nformed consent of volunteer teachers, research 1s likely -
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to be conducted with a sample of self-confident, re]atively:open teachers,
almost ail of whom may be superior to a non-volunteer sample on an unknown
number of unidentified dtmensions. But in a rnomm referenced system, where -
teachers are evaluated against:other teachers, some of our sample will be
Judged to be less effective than others. Thisdis-a siily research

. strategy, but one that is not easin changed To br1ng about change in

lth1s approach we would need to 1mpose criterion referenced ach1evement
standards for teachers, and require all teachers to part1c1pate in research
on teacher effect1veness. Until that can be done (though I doubt it ever
will be done) we should nggg;_talk of.effective and noneffective teachers.
At best the'research'sampIe can be described as more and less effective
teachers, which is quite d1fferent from the absolute cr1ter1a 1mp11ed by

the terms effect1ve and noneffective ‘And because norm referenced research
is conducted with volunteer samples, statements about teacher effect1veness'
ishould also 1nc1ude some reference to the. fact that these are more- or less
effective teachers from a samp1e of teachers that are- themse]ves prbbably ,'

superior to the average teacher in an unknown number of ways

Ind1v1dua1 D1fferences Among Students and Teacher Effect1veness

Each teacher knows that  same of the th1ngs they do w111 not be effect1ve
with some of the children they teach. There is no feeling of fa11ure when
- this occurs, that's just -the way thjngs.are Most teachers recogn1ze th1s
'problem and modify instruction accordingly. ~They’ customize their behavior,
as best they can, to fit the individual sty1es of students Research on
teacher effect1veness however, usual]y 1gnores this phencmena Rarely is’
"enough data about individual d1fferences among scudents co11ected to find |

out if part1cu1ar teach1ng behaviors are different1a11y effect1ve w1th

22 - 7
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different types of children. For example, from what is known about how
aptitudes and treatments interact (cf. Berliner and Canen, 1973), it can

be expected that a highly'structured course in, say, science, taught by a
well organized someuhat dominant teacher, will yield greater achjevement for
high anxious students than-for low anxious students. dn the other hand,

the low anxious student will probab]y perform better than the high anxious
student in the class of a science teacher prov1ding only small amounts of
guidance and using an inductive approach Research on teacher effectiveness
ordinarily finds no relation between student achievement and teacher
behaviors that help to define constructs like 1nduct1ve or deductive -
teaching style Relationships may not appear because 1t is not yet known .
how to partition students 1nto meaningful sub-groups for whom the two
different treatments might be unique1y>app11cab1e If students could have
been div1ded 1nto high and low anxious ind1v1dua1s, to follow our example;
it might have been found that teacher behaviors within each teaching style-
had important e’ ects on student achievement. | .

I have no doubt that the styles of teaching and teaching behav1or
reconmended by, cay, the curricu'lum gu1des accompanying new science CUY'N-
culum proaects are appropriate recommendations for some teachers, uhen
interacting with some students " But not all’ students' By not focusing on_
the individual aptitudes styles, personality, and. traits of the students,

" the effects of teachers are masked thus making it almost 1mpos51b1e to
establish empiricai relations between teaching behavior and student outcome.

An-equally important reason to use the aptitude-treatment interaction_y
~approach is to find teacher behaviors that in Qeneral_have positive relation-

ships with student outcomes,'but-are,'in fact, negativeiy affecting. the
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performarice of small numbersAof students. Research on teacher effective-
ness has to begin searching for interactions as it continues trying to

establish more general links between teacher behavior and student outcomes.

Mediation of Teacher Effectiveness Through the Student's Behavior

| A fact of classroom reality that.must be brought into designs for
research on teaching is that teacher hehavior.does.not influence student
‘achievement directly. A teacher's indirectness. or questioning, or rein-'-
forcement does not simp1y result in greater mathematics, reading, or
science achieverent. - The 1link that must be considered is the behavior of
the student in the instructional setting. We are now convinced that the .
mediating link so necessary to consider is a student's'active time-on-task.
.If teacher questions,'reinforcement, warmth, and clarity are to affect o
_outcomes, they can only do so by engaging and'then keeping'the student's
attentidn If the student will attend, the possibi]ity of learning exists
Teacher behaviors that affect student act1ve learning time must be examiﬂedv'
'carefu]]y To do so means putting much more effort into clinical studies .
In this way an investigator can work one-to-one with students trying to
understand how the student a]]ocates his attention, and how nominal st1mu11
em1tted by the teacher, become effective strmu11 for that student.; To
thfnk that there is a direct 1ink hetWeen, says a teacherfs questiqns which
:require the generation of hypctheses by students, and the student's
achievement on an achievement testvis overly simple.” Intermediate 1tnks in
that causal flow require us to examine the-student's attending and intcrma-
tion processing hehaVior a
Another aspect of the student that must be thought about for research

in teaching is- the student s. perspective of the events that fmp1nge upen '
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him in classrooms. Researchers do not’ know how much of what is called
skilled teaching is even perceived by the learner. From the learner's
perspective, parhaps "analysis" and "synthesis" level questions are not
distinguishable. Students may differentiate only "memory" and "thinking"
questions. From the 1earner's perspective the rate of reinforcement may

be irrelevant. The teacher either is “nice" or “not.nice" to'students. I
:believe that some variabies thought to be quite important by educationaT
theorists are in.fa;t-unimportant, unpercefved;”or unperceivab]e byvstudents'
" (cf. Winne, 1974). Students exposed to variables they cannot perceiue_

or to variables they believe to be unimportant may be unaffected by such ..
var1ab1es Researchers certainly need to foﬂ]ow Snow's (1974) adV1ce to

researchers that urges more detai]ed accounts of what Iearners do-in reSponse

to exper1mental treatments. -

Construct Va11dation and Teacher Effectiveness

Through the wr1t1ngs of the logica1 positiV1sts and particularly the et
. phyS1C1St Bridgeman, soc1a1 scient1<ts became aware of the critical nature -
of 1anguage and operat1ons 1n sc1ence. An initial development to further
scientific understanding of'some phenomenasis a descriptive Ianguagefthat'
.uses concepts having common meaning among.the scientists'working in the sane
area.  The intensive and extensive meaning of key concepts needs to be '
shared by the members of the sc1ent1f1c commun1ty The 1ess the overlap of
shared meaning, the Iess rigor the science‘can deve10p. A case in point would
be a term like "withitness?'from the study of.teaching'by Jacob Kounin (1970).;
_The teacher who can spot trouble before 1t begins. has "withitness." Such a .
teacher can be working with one group of students and call out a student 3

" name at the other end of the room because he is beginning to cause a-dis-

25
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_turbance.- That is "withitness".. I recently went into a ¢lassroom and

one of the concepts that he]ped m2 organize what I saw was tne concept of
M"withitness". I felt perfectly at home using the concept. It helped me
make sense out of the different styles of two teachers I was observing.

Yet the concept itself cannot be rigorously defined and relies upon very
subjective interpretation of phenomena. The construct of “withitness",
v]ike many of the concepts we work with, is useful, but inadequately defined

~ One way to increase the preciseness of our concepts is to tie them

" through clear operations to the measurement of their,occurrence. For_
exampie a concept iike teacher warmth can -be defined as the number of times
per day the teacher smi]es. But is that what is wanted when warmth is to
be measured? It seems that the phenomena of 1nterest is fragmented beyond :
recognition when the occurrence of some molecular behavior 1s used to
operationally define our terms.

| What is needed in the study of teaching is to begin incorporating
multiple methods of measurement into the studies. we do (Campbe]] and
| Fiske, 1959) . If one chooses to,work with the concept of "withitness" or
"warmth", there is a need’to measure the-concept from as many djfferent~
perspectives as we can. For exampie a teacher's warmth can be measured

by self-report, student report, observer rating, frequency count of. smi]es,
percent of gestures regarded as affectionate and anything else that can

be thought of. Then, from the intercorrelations of the various imprecise and
imperfect measures of warmth, one can'begin to understand the construct.
that is so glibly used, but cannot c]ear]y be defined. Extensive construct :
‘validation must take place or the impreciseness of our ianguage for descri-
bing the phenomena of interest will keep the empirica] study.of teaching at

its present primitive level.. .

26



The Generalizability of Measures of Effectiveness

If teachers are to be characterized as more or less effective, in

‘ order to see if the behavior of those teachers differ, knowledge about
whether the teachers maintain their rank ordering on measures of -
eftectiveness over time and over subject matter areas 1is needed As.part

of our research we reviewed studies that addressed this prob]em There

;are about eight studies of teacher effectiveness over lengthy periods of

time (see Shave]son‘and.Dempsey,'1975). From those studies it is estimated .
that the nean correlation between measures of teacher effectiveness'obtained
two or more times is about .30. This estimate is based on data from pre-
dominantiy primary age chi]dren tested with standardized reading and mathe- :
matics achievement tests Br0phy s (1973) study presents some interesting :
data to consider. Residual ‘gain scores over 3 years were examined for |

165 e]ementary teachers. Twenty—eight percent of the teachers were consistent
in their effects .on students three years in a row. Approx1mate1y 14 percent
of the teachers in the study were consistently effeotiye in producing higher
' than-predicted reading and math’achietenent. -And i4 percent of the

teachers were consistent in being.associated with c]asses that. had scores
lower than predicted in reading and mathematics three years in a row

Thirteen percent of the teachers showed linear increases in residuval ga1ns
over the three years. That i3, they-appeared to be getting more effective
in.their'teaching. :Similarly, li_percent of the teachers showed a linear

decrease over that time period. They seemed to be aetting less effective over
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cross grade levels and all kinds of curriculum areas, it was found that
when the same content is taught to similar'students (for example, teaching
and reteaching an ecology lesson to two samples of urban_students), : -
moderately stable estimates of teacher effectiveness are obtained. But
. when different content is taught to two.or more groubs of similar'students.

the effectiveness measdres were not stable. Simiiariy. when different con-

tent is taught td the same students, effectiveness from occasion to occasion“
was unstable' In recent research, involviug 200 elementary sch001 teachers, '
each of which taught a two week. specially designed teaching unit in
reading and mathematics similar data was obtained Residua] gain scores for
each subject matter were caicu]ated These measures. of effectiveness using
different content and the same students were correlated From these data
we find that measures of effectiveness in the~two curriculum areas correlate
~about .30. | |

' It appears that teachers do not, by and large, remain in a stabie
,ordering on measures of teacher effectiveness. If, as has been discussed.
the 1ndependent variables typica]]y 1ooked at are often unstab]e. and measures.
of teacher effectiveness also show 1nstabi1ity, the possibiiity of correla-

ting teacher behavior with student aChievement to determine effective

teaching behavior is quitetlimited. In- fact, qn]ess we reconceptuaiize much’

- of what we do in this research area, our research will be ludicrous!

STATISTICAL PROBLEMS
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then to analyze the teaching behavior of teachers in the contrasting
groups. Qur choice of statistical technigles is limited to those tiat
apply when a single achievement test 1is administered'to students prior to,
and following some teaching;’and the teaching is considered an intervention
tnat takes place with students who were not randomly assigned to classes.
- Under these conditions a statistical method is required to discriminate
between groups of teachers that differ significantly in average pupil gain.
The basic yvoblem is one addressed over and over in educational research._
How do you measure change without a true experimental design? o

The whole range of statistical techniques based on regression
approaches has been examined. The advantages and.disadvantages of residual-
ized true scores, curvilinear adjustments and methods'that correct for
non-hormoscedastic bivariate distributions have been analyzed. Ways to de- -
- fine effectiveness based simply on posttest raw score differences, for'
classes that_had"similar pretest scores.have also been-explored. And
.there is much:to recommend in this simplest of methods which avoids all
pretense of sophisticated statistics. There are interesting possibilities
in the new scaling methods, which avoid many of the assumptions of classical
test theory Groups . of teachers that maximally differ from each other can -

be identified with these techniques, proViding samples of mére and’ less

- effective teachers within curriculum areas.

But, in general, most researchers are now using statisticalzprocedures

in these areas which one can put little faith in. The procedures almost
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Sophisticated statisticians'working in applied settings are neecded to
nelp in tnis kind of research work. But tnat will noc nappen given present

funding priorities and limitations.

~ CONCLUSIOH _ '
Stated above was the belief that the heart of performance and.
. competency based teacher education, evaluation and accountability programs
is the establishment of empirical relationships oetween teacher behavior
as an -independent variable and student achievement as a dependent.-
variable. But before'researchers can adequately establish those relation- -
ships they need to dea with the problems of'instrumentation, methodology
and statistics. Workers in this area must come to grips with the inadequacy
of standardized tests, the unknown predictive validity of tests from '
-special teaching units, the problem of building multivariate outcome
measures , the_problems of measurement of appropriateness of teacher behavior,
the lack of experience in choosing -an appropriate unit of analysis for

‘describing teaching behavior, and the lack of stability of many teacher

behaviors.
Time must be taken to consider the problems of how student background

affects ‘measures of teacher effectiveness ‘what subject: matters should be |
examined, how normative.standards‘and volunteer teachers afféct what can
- be said about teachers and teaching, how individual students react to

teaching skills, and how students monitor and interpret a teacher's
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Fina]]y; guidance is needed for choosing techniques to ‘use for
measurement of change in the achievement.of students in natural classrocis.
| Wheén we have finished examining this botpourri of prob]emé. fssues,
and concerns, we will be'readyfto begin the scientific study of teaching,
And if we cannot deal with all of these‘prob]ems,,perhéps.we'shou]d simply

~ acknowledge that teaching is, after all, a,vefy complex set of events

which cannot be easily understood.
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