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In, Maine, as elsewhere, many educators are tackling the problem of developing master
teacher schemes. And, in many cases, these educators are considering the results of reSearch
on teaching as a basis, in par:, for identifying master teachers. In this paper, I discuss six
probleni areas with respect to using research results in this manner. I will argue thatrwhile the
findings from this research can equip teachers and teacher educators with an invaluable
framework for viewing teaching, one should be cautious in trkasforming these results into
criteria for identifying individuals as effective teachers, in general, and master teachers, in
par:lcular. At best, there are certain caufons to observe; at worst, such a transformation is
inappropriate. Before presenting the six pimblem areas, I provide an overview of research on
teaching and its traditional methodology.

Research on teaching

Research on teaching has long been an active and fruitted area of inquiry in the larger
domain of educational research, as is evidenced by the many Rbfications devoted solely to the
presentation and synthesis of studies of teaching. Almost a quarter of a century ago, for
example, N. L. Gage edited the Handbook of research on teaching (Gage, 1963). The second
Handbook followed a decade later (Travers, 1973). And several months ago the third
Handbook appeared (Wittrock, 1986), a 987-page volume comprising 35 chapters across a
wide range of topics.

We also have Teacher behaviours and studeNt achievement (Rosenshine, 1971), The study
of leachirsg (Dunkin & Biddle, 1974), and The scientific basis of the art of teaching (Gage,
1978) -- each book, doubtless, destined for the status of "classic." In addition, a volume
edited by Penelope Peterson and Herbert Walberg is forthcoming, which, like their,earlier
Research on teaching: Concepts, findings, and implications (Peterson & Walberg, 1979), will
present syntheses of findings from various areas of inquiry in research 'on teaching.

_

Another sign of the vitality of research on teaching is the recent creation of an eleventh
division in the American Educational Research Association: "Teaching and Teacher
Education." Let there be no doubt that research on teaching is alive and well, representing a
powerful knowledge base for the-practice of education.

Historically, much of the research on teaching has been correlational. That is, measures
of teacher behavior and classroom processes have been statistically correlated with measures
of student achievement or other studoit outcomes. On the basis of correlations consistently
obtained in research of this kind, researchers have painted rough portraits of the "effective"
teacher: general teaching practices and classroom processes that tend to be characteristic of
high-achieving classrooms and uncharacteristic of low- achieving classrooms. The brief
explanation of correlational methodology that follows will be helpful for understanding the six
problems I subsequently discuss. (For those who seek a more detailed treatment of correlations
and other descriptive statistics, Coladarci & Coladarci (1980) is must reading.)

A correlation coefficient is a statistical index describing the strength of association
between two variables, the value of which can range from 0 to a positive or negative 1.00. For
example, the correlation is roughly +.30 between (a) performance on the Graduate Record
Examination '(GRE) and (b) grade point average (GPA) in graduate school (Kingston,
Livingston, & Turner, 1982). This correlation indicates that people who do well on the GRE,
relative to those who do poorly, subsequently tend to receive higher grades as graduate
s iu dents.

3 5



rill au czamptc LEWIG. .1VICY4111. LU 11FiC4l-cla on wacuingr corwtAcr r1gwr 1 taukew twat a

study that Nate Gage and I .conducted_ in the, San! Francisco: Bay, Arek- (Coladaret,*
1984;-Gage & Coladarci, 1980).. Fox-041,41i- athat stndy, traitted-,obSerVe#4entinto4fie
classroomt- of 28, eleinentary-level leactlers on- four odeasiOns-thrOughout the *34404 year,
During eadh class-ix:tont visit, obsetiVers ratf4 various *cap** .behaviors- --and .,elaSsrOOm
prodesset- on ,Likert;type stales to 5). 'hest indiviiiu4 Otingt *ere_ their:000E4
providing a behavior -,coMpOsite -(n the-form of csingle, ",ScOre)-for-eaeh leacher &et the.
entire sehool pear: 'These composites, in, turn, were,corielatett*tklhe iiverage.,$4,0-year
academic achievement of-each class.

1.5

1.0

1.0

1.5

90

,,Iit..I
GO 65 70 75 80 85

s:TEACHER BEHAVIOR COMPOSITE

Figure 1. Scatterplot of teacher behavior composite and
student achievement: r = +.40 (from Gage & Coladarci, 1980).

The resulting relationship is portrayed by the scatterplot in Figure 1, where each dot, or
data point, simultaneously represents (a) a teacher's behavior composite (horizontal axis) and
(b) the average student achievement for that teacher's class at th- end of the school yea
(vertical axis). We see that these data points generally scatter from the lower left-hand corner
of this figure t3 the upper right-hand corner: Teachers who were rated high by the observers
tended to enjoy higher student achievement at the end of the year than those teadhers rated
low. Thus, we say there is a "positive" relationship between teacher behavior and student
achievement in this instance. (We obtained a correlation of +.40 between those two variables.)



A "negative" relationship, incidentally, would indicate-that teachers who were rated high
by, observers later experienced lower student achievement than teachers rated loW. The
natte:plot in this instance slopes downward rather than upward. In second-grade classes, for
example, Soar (1973) obtained a negative Correlation of !'--.49 hetween (10. the average end-of-
year academic achievementof a claSs (vertical-nxii) and (b) the degree to which leacher
displayed coertive control methods and regative affectin the classroom (horizontat aids). That
is, larger achievement gains mere foundin classrooms where teachers did hot display coercive
control methods and negative affect (as one would hope!).

Muth of what we know about teaching practices and their relationships with educational
outcomes stems from methodology of this kind. For eXample, the rich .concepts of direct
instruction and active teaching (e.g., GoOd, 1983; Rosenshine & Stevens, 1986) are toOted iii-
correlational research, as are many of the helpfal generalizations regarding effective classroom
management (e.g., Brophy, 1983; Doyle, 1986). FurtherMore, it is largely to_ correlational
evidence the educators most often turn in their efforts to characterize effective teaching. (See
Brophy & Good, 1986, for a recent siimmary of this research.)

I now turn to six problem areas associated with a particular kind of application of the
results from research on teaching: identifying master teachers.

"Master" vs. "effective"
First is a question of definition: Is the concept of "master" necessarily implied by the

concept of "effectiveness"? That is, does knowledge of effective teaching practices, as
suggested by the results from research on teaching, provide a logical basis for making
judgments regarding teaching-mastery? "Master teacher," to me, connotes a sense ofprivilege
and status a title conferred upon teachers who have demonstrated an excellence in- their
professional role beyond mere competence. If by "effectiveness" we mean a teacher's ability to
facilitate student growth (within existizg constraints), all teachers should be expected to be
effective. Effectiveness, in short, is a liberal criterion for identifying master teadhers.

To complicate matters, "effective" teachers in any one study are effective relative to other
teachers in that study. As Doyle (1984) argued,

it is not altogether clear that the effective teachers in classroom studies were, in fact,
"master teachers," at least in the sense that they represented absolute standards of
teaching excellence. It is perhaps more accurate to say that they were relatively more
effective than their colleagues in a particular sample. Whether the more effective teachers
across studies represent a heterogeneous or homogeneous group has never been
determined. In other words, could Brophy's teachers have out-taught Good's teachers?
(pp. 55-56; emphasis it: orienal)

The issue here is analogous to the problem of interpreting norm-referenced test scores (e.g.,
SRA). While a high score on the SRA tells us that the student out-performed the majority of
other examinees on this test, we are considerably less certain in our judgments of this student's
capabilities in a peer-independent, objective-referenced, sense.
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Causal ambiguity
The logic of a correlation coefficient brings us to a second problem' area. Specifically, in

interpreting correlational evidence, we must always honor the dictum, "correlation does not
imply causation." From a correlation such as that portrayed in Figure 1, we cannot infer
unequivocally that teachers are causing higher or lower student achievement by virtue
of their observed teaching behaviors and classroom processes. An experiment, not a
correlation, is required to support inferences of that kind. And even if there were a causal
relationship between the two variables in question, a simple correlation coefficient is mute on
the question of which is cause and which is effect. Teacher enthusiasm, a topic that once
enjoyed considerable research attention, serves as a case in point. Rosenshine and Furst (1973)
summarized the existing research at that time:

The teacher's enthusiasm has been studied primarily through observer ratings on paired
adjectives such as "dull versus stimulating," observer estimation of the teacher's "vigor
and power," and student ratings of the teacher's involvement or excitement in the lesson.
Such variables were found to be significantly related to . . . pupil growth [in academic
achievement]. (p. 156)

The obvious question is, who :s influencing whom? Is it the stimulating, powerful, and
vigorous teacher who, by virture of these characteristics, shapes the academic achievement of
the students? Or is it the characteristics of academically successful students that elicit these
observed qualities in the teacher? Fortunately, most researchers compute correlations in
way,that renders the first interpretation considerably more plausible than th... second, A less
obvious question is, Hoy, confident are we that "enthusiasm" is the teacher variable most
relevant here? Perhaps the enthusiastic teachers in these studies also would have been rated
high on some other factor that itself is causally related to student achievement, such as the
teacher's subject matter knowledge or classroom management skills. Teacher enthusiasm, in
other words, actually might be inconsequential as an influence on student achievement.
Rather, its correlation with student achievement simply might reflect the fact that enthusiasin
also is related to an unexamined, yet very real, cause of student achievement. Cleariy, it would
be the other variable, more than teacher enthusiasm, that deserves a place in our
characterizations of effective teaching.

By no means, however, does this gainsay the practical import of correlational evidence.
First, ':.xperiments based on hypotheses derived from correlational results generally have
,3stablished modest, yet consistent, cause-effect relationships between general instructional
models and student achievement (see Gage, 1985, for a description of these experiments).
Second, irrespective of experimental corroboration, correlational evidence provides a critical
basis for speculating about causal relationships concerning learning and in itruztion in the
classroom. And such speculation arguably is a prerequisite for a thoughtful, deliberative
orientation toward teaching, rather than a mechanistic, technological one (Zumwalt, 1982).

Nonetheless, the causal ambiguity correlations requires that consumers of research be
especially critical when examining research findings of this kind. Does it seem plausible, for
example, that in any one correla mal study a causal relationship exists? If so, does one

6 8



direction of influence appear mord plausible han the other? Have any important variables
been neglected? If so, in what way might these omitted variables be related to th , variables
that were included in the research? How might this alter our interpretation of the reported
results and the implications for practice that we formulate? Like those who conduct reseal ch,
consumers of research must engage in- theorizing of their own.

Measures of slident outcomes
A third problem area pertains to the kind of student growth that researchers tend to

investigate. Specifically, achievement measures employed in research on teaching often
emphasize the cognitive domain of educational outcomes. The affective side of teachers'
effects on students, such as the development of positive attitudes toward learning, typically
take a back seat to the acquisition of basic skills in reading and mathenmtics. Thus, 'the
effective teacher, based on the results of educational research, is "effective" within the context

of a specific narrow, some might argue set of criteria. To be sure, these criteria represent
what most of us would agree are the more important products of education. Yet, there are
educational fruits other than reading, 'riting, and 'rithmetic.

Further, there is evidence that what promotes cognitive outcomes does not necessarily
promote these other outcomes. For example, Peterson (1979), in her review of research in which
the effects of "direct" and "open" instruction were compared, reported, that direct instruction
generally was associated with higher student achievement in reading and Matherziatics but
lower achievement of affective outcomes such as the sLdent's self-concept, attitude toward
school, atfitude toward teacher, curiosity, and independence. Further, open instruction
generally was associated with lower achievement in reading and mathematics but higher
achievement of these affective outcomes. The moral is simple: In 'considering the results from
research on teaching for any practical application, educators must carefully evaluate the
degree to which the outcome measures employed in any relevant study reflect the edumtional
objectives in the application setting.

Context
Much of the research on teaching, such as the influential large-scale correlational studies

of the 1970s (e.g., Brophy & Evertson, 1974; McDonald & Elias, 1976; Soar, 1973; Stallings &
Kaskowitz, 1974), has been carried out in the' early to middle elementary grades. The problem
is one of generalizability. Are the results from research on, say, fourth-grade mathematics
instruction equally applicable to instruction in fourth-grade, eighth-grade, and twelfth-grade
classrooms? Of course not. But at what point does genertdizabiiity become a problem? On the
one hand, findings from research are not rigidly grade-bound. Results from research on
fourth-grade mathen.caics instrucfion are not irrelevant to teachers of other grades. Yet,
pedagogy and classroom life vary so fmm kindergarten to the senior year of high school that it
is only sensible to assume that there are limits to the generalizability of research on any
one grade.

The cultural context in which research on teaching is conducted similarly imposes a
constraint on the generalizability of findings. Studies vary, for example, in the socioeconomic
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status (SES) of the students represented. Furthermore, some teaching practices that borrelate
poSitively with academic achievement among high SES students have been found to correlate
negatively with achievement among low SES students Brophy & Evertson, 1974).
Practical implications regarding these teaching practices, therefore, must be tailored to the
student population In mind.

In Maine, a largely rural state, one must- address the applicability of the findings from
studies conducted in nonrural settings. A current example is the school effectiveness literature,
where many of the characterizations of "effective schools" are based on research conducted in
urban, inner-city, schools (e.g., Edmonds, 1979). Whether our concern is one of grade or
culture, we must conduct a careful analysis of the researzh itself, as well as the context to
which the research is to be applied, in order to determine the limits of generalizability and the
corresponding implications for practice.

Linearity
A fifth problem area concerns the frequent assumption that relationships between

teaching practices and student achievement are linear. Consider, again, Figure 1. Because of
the positive correlation between the two variables, it can be said that teachers who have a high
behavior composite tenci to have students high in end-of-year academic aChievement (as well cts
the converse). With any correlation, we must consider the range of data on which the
correlation is based. In the case of our study, for example, the lowest and highest behavior
composite.; were roughly 62 and 80, respectively. It is within this range that we obtained a
correlation of .40. Would one expect, other things being equal, that a teacher with a behavior
composite beyond this range say, 90 would have studeLts higher on end-of-year
academic achievement than the teacher with the behavior composite of 80? What about a
teacher with a behavior composite of 95, or 100?

The truth is that we simply do not know, because no teachers in our study had behavior
composites of those values. Unless there is other research that (a) employed methodology
similar to ours and (b) included teachers with behavior composites of those high values, it is
difficult to say with any confidence that, the overall relationship between teacher behavior and
student achievement would continue to be linear. Perhaps student achievement would begin to
drop, rather than continuing to rise in a linear fashion, in the classes of teachers exceedingly
high in this behavicr composite.

This point carries important practical implications. Consider the concept of academic
engagement, which has received cow: ierable attention among researchers and teachers alike.
Teachers who keep their students engaged in relevant academic tasks have been found to enjoy
higher student achievement than teachers who do not (Fisher et al., 1978; also see Fisher &
Berliner, 1985). But, knowing this and then observing a number of teachers in a local district,
can we conclude that the teacher who we observe to command the highest academic
engagement in the classroom is therefore the most effective teacher a canlidate, maybe, for
master teacher status? Perhaps this teacher actually is undermining academic achievement
because, with such high engagement, students are becoming cognit rely fatigued. "Too much
of even a generally good thing," as Brophy and Good (1986, p. 366) say, "is still too much."
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Certainly our intuition tells us that academic engagement and student achievement are
linearly related up to a point and, after this point, any increase in the academic engagement of
students would be associated with a leveling-off of student achievement or, worse, a dease
in achievement. Thus, in more formal terms, we most likely wouldTosit a curvilinear relation-
ship between academic engagement and student achievement. Intuition notwithstanding,
research on the curvilinear nature of this rektionship and, in this respect, most teaching-
learning relationships is meager. Consequently, it is for the corsumer of research on
teaching to judge whether any conclusion, inference, recommendation, or policy implication
based on the results of research is, in effect, "going beyond the data."

The purpose of research
In my discussion so far, I have pointed to cautions that we should observe when

examining the results of research on teaching for practical implications. And these caveats
hold irrespective of one's objective whether it is to inform the education and practice of
teachers or, more specifically, to identify master teachers. The final problem area that I
present is, in my view, of a more serious kind for identifying master teachers. Quite,.simply,
using the results of research on teaching for identifying master teachers is incongruous with
the purpose of this research.

These results are not intended to equip educators with a mechanism for identifying
teachers who are effective, such as cardiovascular research permits the identification of
patients who are at risk. Rather, research on teaching is conducted for a less prescriptive and,
I believe, more important, purpose. Such research provides educators with,a critical basis for
thinking about general relationships between classroom processes and student outcomes,
about pedagogical options and their possible consequences. "We conduct research in a field to
make sense of it," says Shulmar- (1986, p. 3), "to get smarter about it, perhaps to learn how to
perform more adeptly within it."

Clearly, both teachers and teacher educators can benefit considerably from research on
teaching. For the teacher, this can meaa an important framework for (a) considering various
instructional procedures and classroom management practices, (b) forming hypotheses
regarding the outcomes of one's actions (e.g., why an instructional episode did not go as well as
expected, why a behavioral reprimand did not have the intended effect), or (c) evaluating the
barrage of practical recommendations thot teachers are asked to' consider from inservice
workshops, university classes, visiting disciples, and so on.

For the teacher educator, results from research on teaching represent a rich and necessary
body of knowledge for developing preservice programs. Just as schools of medicine place a
high value on the findings from medical research in shaping the content of their programs of

study (irrespective of whether the medical student plans to be a practitioner or a researcher),

schools of education should consider it their professional responsibility to incorporate into
their teacher education programs the import of educational research.

But using these results for identification purposes is a different kind of application
altogether. Such an application violates the warranty, as Doyle (1984) phrased the problem.
For as strong and consistent as many of the findings are, they nonetheless are statistical
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tendencies. For example, the teacher who frequently monitors students while they are engaged
in individual seatwork tends to experience higher end-of-the-year student achievement than
the teacher who does notle.g., McDonald & Elias, 1976; Stallings & Kuskowitz, 1974). The
strength and consistency of this finding notwithstanding,,there always will be teachers in any
study who, despite laudable monitoring behaviors, have disappointing achievement results.
Perhaps these teachers are monitoring students in an untimely or otherwise inappropriate
fashion. Conversely, there will be teachers who bring about healthy achievement gains in .the
absence of frequent monitoring. These teachers might nurture student growth by othel: means,
which compensates for their infrequent monitoring. Perhaps their students' conduct or the
organization of their classroom is such that frequent-monitoring is unnecessary,or inappro-
priate. With variables that correlate moderately, as in t istarch on teaching, there are many
exceptions to the rule.

This point is illustrated in Figure 1. Even though the teacher behavior composite
correlates +.40 with student achievement, there is considerable-scatter around this pOsitive,
linear trend. Consider the data points dhzetly above the 70:.75 intervaton the teacher behavior
axis. Despite these teachers' similarity in their observed classroom behavior, they differ
markedly in the level of student achievement realized at the end of the year. Again, there L.re
many exceptions to the rule.

And this is true for any correlational evidence. While this state of affairs does not lessen
the practical import of research on teaching for the teacher or teacher educator, it introduces a
considerable risk for anyone who wishes to single out individuals, on the basis of this research,
as effective or "master" teachers. Such a practice would require the untenable assumption
that all effective teachers and only effective teachers would '3e identified (Doyle, 1984).

Summary
The strong and consistent relationships uncovered by years of researth on teaching make

goed grist for the preservice and inservice teacher-education mil Educators on all fronts
the classroom, the administrator's office, and the halls of academe should acknowledge the
wealth of information that such research represents for the education and practice of teachers.
However, I believe that it is inadvisable to use this knowl-dge as a basis for identifying master
teachers. This is not to say that results from this research are devoid of implications for master
teacher schemes. But the utility of findings from research cn teaching will be evident more in

their influence on the general spirit and flavor of a particular master teacher scheme, than in

providing a mechanism for identifiedion.
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