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This book review is enclosed with the Flanders article at the request
of Barak Rosenshine.

RoSEY SHINE, BARAK, Teaching Behaviours and Student Achicvement.

“Slough: National Foundation for Educational Research in England and

Wales, 1971. pp. 229. £ 3.25.,

This book reviews over one hundred-and twenty researches into teacher behaviour
and student achievement and does so with a thoroughness which would be difficult
to better. Under six heads the effects of teacher classroom behaviour ranging from
“teacher approval and disapproval’’ through ‘‘enthysiasm” to ‘‘overall competence”’
are reviewed in careful and considerable detail. An eighth heading deals with ‘‘time"’
as a variable and a final chapter with “antecedent and demographic variables’’.

A major difficulty which the author faces and copes with well is caused by the
wide variations of measures, meanings and styles of analysis used by researchers in

" similar general areas of teacher behaviour. It does, however, become increasingly

clear that the lack of agreement on terms, modes of analysis and measures of stu-
dent achievement in the studies reviewed leaves the author with a larger interpretive
role than he would wish though he shows commendable restraint, and evolves useful
means for classifying the studies. In particular his ‘high’ and ‘low’ inference dicho-
tomy jis a valuable evaluative teol. But of even greater value are the discussions
which follow each sub-area of teacher behaviour research. ‘

These discussions are models of brevity, clarity and insight. Each'not only picks
out the salient findings of groups of studies, but also suggests possible improvements
for future researches. It is because these brief discussions are so good that one is even
more unhappy that no overall general discussion should appear as a final chapter.
One can only speculate at why this was so - an act of self-denial on the author’s part,
a fear it would be clear thatwhen summarized a large research effort had produced
rather meagre results or a behaviourist’s unwillingness to raise questions about the
nature of the general model which informs most of the studies and bas possibly re-
duced.the level of their insight generating capability ?

It is to this last issue that the book in the end draws dramatic attention. How
ill served is research into teaching by theories of teaching and why ? These are the
questions which, though the author does not himself raise them, are raised so force-
fully as one follows the careful, ordered account of study after study. If we cannot
see in what. ways theory ill serves the researcher into teaching, it is hard to under-
stand why rescarchers continue to expend scarce resources on refinements of modes
of re seatch which are clearly of small productivity. To be able to render a rational

" account of the effectiveness of the teaching process may call for something other, or

in addition to, the kinds of researches which this book so successiully recounts.

P. H. TavLoR, University of Birmingham

International Review of Education,'XVIII, 1972, #4, {Special Number),

p. 582. UNESCO Institute for Education.



KNOWLEDGE ABOUT TEACHER EFFECTIVENESS

The Problem

This Symposium] js an attempt by Meredith Gall, Robert Heath, Mark
Nielson, Barak Rosenshine, and me to sharpen contrasting pointé of
view regarding the results of research on teacher effectiveness and the
procedures which might be used to review such research. .0ur séarch is
for areas of agreemenf and disagreement as we make inferences from research
studjes and discuss different ways to summarize our bresent state of know-
lege. Our method is to use the published reviews of Rosenshine (1970a,
1971a, and with Furst, 1971, 1973) as material to be analyzed in order to
sort out Various inferences and a1ternati§e procedures for summarizing
research results.

Rosenshiné is probably the world's leading critic of research on .
teacning effectiveness and teacher education when judged by total pages of
material published in 1970, 1971, and 1972. He was commissioned to write
a review on teaching efféctiveness for the International Association for

the Evaluation of Educational Achievement which became the basis of his

Isee 1973 AERA Annaul Meeting Program, p. 135.



book, Teacning Behaviors and Student Achievement, recently published in

England. According to publicity announcements for English consumption,2
"This ook . . . is likely to arouse wide interest as a possible basis
for a real science of teachind." A similar announcement in ;he Phi Delta.
Egpggg? includes such statements as, "The book is cautiously and conser-
vatively conceived . . . {will reduce) the ratio of polemic to fact . . .
most up-to-date and thorough (regarding) relationships between specific
behaviors and student achievement . . . may be used to study current know-
ledge about items in assessment -instruments . . . focuses squarely on the
work of teachers with real students in real schools . . . provides the
basis of future research . . ." Granted that an author usually doesn't
write advertising copy for his book, these aspirations may be questioned.
Should a science of teaching start its development from knowledge con-
sisting of many correlations between one predictor variable and one outcome
variable? What is the rationale for grouping the predictor variables?
Why wasn't student achievement defined and variation in its measurement
.discussed? Would further research on a promising predictor variable like
‘claritx be a wise investment of scarce research funds? More than one |
answer to each of these questions is 1likely to occur in this Sympesium.
In fairness to all of us, but especially to Roéenshine, there have
been few if any research reviews which synthesize knowledge about teacher
effectiveness in ways tha; are noncontroversial and widely accepted. It
is noct easy to decide, in a paraphrase of Herbert Spencer, fwhat knowledge

of pedagogy is of the most worth." These difficulties can be illustrated

2From a flyer printed by Book Publishing Division, National Foundation
for Educational Research, Windsor. Copy supplied by Rosenshine in a
_ personal communication.
o 3phi Dela Kappan, July, 1972, p. 21




by Rosenshine's (1970, p. 445) criticisms of a review on teaching effective-
ness written by Campbell and Barnes {1969), namely, "The flaws include: |
(1) inappropriate statistical analyses, (2) limits in the external validity
or generalizability, (3) data'omitted from the summary heports, and (4)
misiiterpretations in reading.” The perception of incorrect results is
apparentily becoming epidemical to both researchers and reviewers alike
because lHeath and Nielson {(1973) now find essentially these same four flaws
as criticisms of Rosenshine's reviews. Gall (1973) argues that Rosenshine
failed to define student achievement and'to.discuss the consequences of
different ways of measuring it. One consequence of this omission is that
grouping according to the same predictor variable might inadverteni]y
combine studies,with different operational definitions of student achieve-

ment.

This third article of criticism is divided into three sections. 'In
the first, Rosenshine's procedure is described and then the logic which

he uses tec group research reports is analyzed with special attention to

“the different assumpiions which are made for each type of conclusion. A

distinction is made between what might be called an "ideal logic" and the
"practicail iogic;" the latter exists because the assumpiions of the former
are always less than perfectly satisfied. It ié sugges ted that when there
is a discrepancy between an ideal and a practical logic, the reader of a

review i1l need conceptual definitions as well as'operational definitions

in order to appraise any grouping procedure. Rosenshine's reviews seldom
provide adequate conceptual definitions. The first section concludes by
identifying three possitle standards which might apply to the writing of

reviews on teaching.



In the second section, there is a discussion of five technical
problers which occur in the conduct of research on teaching and therefore
are of interest to those who review this kind of research. Of these,
the first end fourth problems on "the unit of sampling” ana on "replica-
tion" are the most controversial and may have important ﬁonsequence;

for this kind of research.

In the third section, the discussion focuses on the kind of
knowledge about teaching that the research community should seek.
Skeptical questions are discussed about the utility of simple, linear

correlations between two variables. Some alternatives are suggested.
The Logic of Grouping Studies

Reviewers, just like rgsearchers, follow a procedure in the conduct
of their work. In both research and reviews of research, the procedure
chosen can be the basis of either commendation or criticism, especially
in terms of the basic logic on which the procedure resfs. Is this logic
appropriately chosen? boes it fit the purpose at hand and is it consistehtly

used? In this section the 1ogic,of Rosenshine's procedure is discussed.

Rosenshine's Procedure

The procedure that Rosenshine or Rosenshine and Furst followed is
per?ect]y clear, which ifself is commendable, . It can be described as

follows.

Setting limits. The first sentence of Rosenshine's book (1971a)

reads "The major purpose of this book is to report the resuits of all



available studies in which teacher behavior was studied in relation to
student achievement" (p. 11)4. Studies which report educational outcomes

other than achievement are not included.

Preferred statistic. Rosenshiie prefers to report correlation

coefficients between a predictor variable and student achievement which
indicate one-to-one associations. While I would quarre15 with the reasons
Rosénshine gives for preferring correlation, it is clear that Rosenshine's
nrocedure of grouping and counting does require a consistent statistic
across different studies in ofder to facilitate direﬁt comparisons of one
group of studies with another. Estimating the chance occurrance of a
linear correlation, of course, involves a "two-tailed" test of signiffcance
which is appropriate to purely descriptive studies. Notice that the
statistic is not appropriate to research designs based on theoretical
hypotheses when such hypotheses permit a "one-tailed" test for accepting

or rejecting the nu!i hypothesis.

4It is unfortunate to begin a book with an inaccurate statement.
Rosenshine did not include all the studies that relate teacher behavior
to student acnievement which were known to him and available to him.
The sentence should have the following phrase added after the period:
" . . . except those which the suthor purposely excluded." However,
the exclusion of a few studies is not the central issue since tneir
inclusion would not alter Rosenshine's conclusions. '

5Rosenshine's discussion of how analysis of variance was devised
for experimental studies (his book, p. 26) begs the question of when is
a study an experiment. It also contravenes the assertion that analysis
of variance is to be preferred to correlation for analyzing data with
the small “"Ns™ typically found in this kind of research. _



Grouping and counting results. In his book, Rosenshine sorts out

more tnan 150 one-to-one associations6 from 70 separate research studies,
each of which included a measure of student achievement. Each association
is assigned to a group or cluster according to Rosenshine's interpretation
of the pradictor variable. Differences in the measure of student achieve-
ment are ignored in the clustering, but a table in the first chapter 1ists
the particular test of achievement that is used in each study. Once these
associations are clustered and given a label (1ike clarity), Rcsenshine
performs a number of logical operations within andlbetween clusters.
Within a cluster "hits and misses" are counted by noting how many corre-
lation coefficients are statistically significant and nonsignificgnt.
Between clusters, the signs, median, and range of the coefficients in one
cluster are subjectively compared with those in another cluster in order
to determine that one predictor variable is more promising than another,
promising in the sense of predictihg student achievement more effectively.

Generalizations and conclusions. The most frequeiit conclusion to be

found in Rosenshine's reviews is of the type "out of X studies reviewed,
Y showed significant results (for this association)" and these statements
usually occur following each of the 44 tables of research results. A

second type of generalization is of the type "the results for variable Q

6Rosenshine does not use the phrase one-to-one associations which, in
this article, refers to the correlation of one predictor variable with some
measure of student achievement. He uses the word study to mean (1) a one-
to-one association, (2) the study of that association, and (3) the study in
* which the association is cited. He uses the word variable to refer to.a
particular cluster of similar associations. Rosenshine’s readers may reach
" the misconception that each association reported is from a study in wh1gh -
that association was the primary target of the research. Rosenshine fails
to help his readers distinguish between associations which the researcher
intended to investigate and those for which data were merely reported
serendipitously.



are stronger than those for variable R" which is the basis of one chapter by
Rosenshine and Furst ({971), is cited by them again, (1973), and occurs at
Teast once in his book (p. 74). For generalizations of the second type,
the comparison is between one cluster of associations and another. The
third type of generalization has to do with recommendations for future
research such as the one on page 91 of Roseashine's book " . . . mere
frequency counts of 10 or 20 teacher behaviors are not sufficient, and
recomendations have been made for the collection of data on the intensity,
content, and-context of the specific behaviors."

The assumptions on which this procedure rests are discussed in the

section that now follows.

Assumptions and Generalizations

Given the three types of generalizations mentioned above, there are

a number of assumptions to keep in mind.

Hits and misses within a cluster. The first type of generalization

is of the type "Out of Y studies, X results were significant." This
generalization speaks'to the proportion of hits and misses or the number
of significant and nonsignificant correlations. The assumptions are (M
that the opportunity to test an association does exist in Y different
studies; (2) that these opportunities are reasonably comparable in the
sense of being equally fair; and (3) that a standardized procedure for
idenfifying a hit, which in this case is a test of significance, is being
applied consistently in each case.

Variable Q is more promising than R. The second type of genera]izat%on

compares one group of associations with another, for example, “Clarity is

a more promising variable than teachér criticism." The intent of this



generalizations is to compare the evidence for two different predictor
variables. The first requirement for gencralizations which compare groups
is that the three assumptions just mentioned above apply consistently
within cach of the two groups that are bein¢ compared. A fourth as-
sumption is that all of the various measures of pupil achievement in

rach one-to-one association of both groups ar2 reasonably equivalent.

The fifth assunption is that the tests of significance, their power,

tne magnitude of the correlations, or the sign of correlations, taken
together or in som: combination, constitute sufficient evidence for
stating the preference for one group of associations compared with

another,

When a generalization of this second type predicts that a high
inference variable 1ike clarity is more promising for future research

compared with a 1ow inference variable like taacher criticism, then the

fifth assumption (above) runs into real trouble. In this case we must
assume that a high inference variable Is just as clearly defined as a low
inforence variable so that they both lend themselves equally to developing
clear operational definitions in research or to identifying skills in
teacher education. Such an assumption is ridiculous since by definition
(see Rosenshine, p. 19, 1971a) high inference variables are ratings

which lack the behavioral specificity of identifying low inference acts
and thus they cannot lend themselves equally to future research nor to
teachef education. For these reasons it is very difficult to understand
why Rosenshine, with his co-author Furst, concluded that the variable

clarity had more promise than any other predictor variable in two separate



publications (Rosenshine and Furst, 1971, 1973). The reacer is left with
the problem, which Rosenshine fails to discuss, of why a high inference
variable is more promising than a low inference variable simply because of

higher correlations.

Recommendations for future research. The third type of generaliza-

tion is a recommendation about what researchers ought to be doing rather
than what they are doing. The assumptions which 1ie behind such statements
are not easily identified because of the complex judgments which enter
into each recormendation. Yet it does seem reasonable to believe that such
recomnendations do rest on how well the assumptions of the type one and
type two generalizaticns aro met and, in large measure, on the general

quality of the entire review.

Logic-in-use

Kaplan (1364, Chap. 1) distinguishes'between reconstructed logic or
“what ought to be," and logic-in-use or "what actually exists." I would
assign the asusmptions discussed in the previous section to be "ideal," re-
constructed logic and, in this section, turn to Resenshine's logic-in-use.

Imperfect equivalents. No one, least of all Rosenshine, assumes that

each one-to-one association cited from a2 study is exactly equivalent to
another one-to-one association no matter whether one group or several
groups are involved. Human behavior is never exactly duplicated and the
possibility of exactly replicating an entire study exists only in our
imagination. Knowing that behavior is never exactly duplicated and, in
spite of this, crouping "similar" one-to-one associations into clusters,

Rosenshine's read2r must decide how imperfect an equivalent can be
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(in the sense of somewhat similar associations) and still support the
logical comparisons which Rosenshine chooses to make. Consider his

comments about 17 studies involving 60 one-to-one associations on teacher

criticism (Rosenshine, pp. 52-62, 1971a).

A single table describing the results of 17 studies is too
gross a summary because a variety of behaviors ranging from giving
simple directions to extreme teacher hostility are contained in
these variables. The specific categories which one investigator
developed overlap those another developed, and so this table cannot
be divided easily into smaller tables. However, an attempt is
made to describe clusters of behaviors within the larger variable
'criticism and control,' but the reader should be aware that the
definitions investigators gave may not be comparable, and these
definitions may not be identical to the operational definitions
which the observers developed in the course of coding. (p. 52 & 59)

This is but one example of many7 in which Rosenshine is faced with a
variety of operational definitions to which the original researchers gave
similar labels. Perhaps Rosenshine recognizes that both he and his reader
1ive in the real world in which the requirements of ideal assumptions are
seldom met or cannot be met so that the very least he caﬁ do, as a respon-
sible reviewer, is to apprise his readers of this‘state of affairs. Never-
theless, when we read the above quotation literally, it is clear that as

far as Rosenshine is concerned, there is no requirement that a cluster of

one-to-one associations be formed with a degree of homogeneity that is
implied by the ideal assumptions mentioned earlier. Apparent}y Rosenshine
is grouping the associations for convenient description and discussion.

He is not grouping them because they represent equally fair tests for the
same predictor variable which can then be compared in quantitative terms.

He deals only with imperfect equivalents in each group.

7For other examples, see p. 64--teacher praise; pp. 70-71--use of
student ideas; pp. 74 & 77--combined measures of teacher approval; p. 78--
ratios of approval and disapproval; p. 93--business like behavior; p. 99--
organization; p. 100--clarity, and so on. :
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The central issue. At this point in the discussion there are three.

questions which beg for answers.

(1) Are the five assumptions just mentioned really relevant te the
generalizations Rosenshine makes; are they a fair or unfair model on which
to base the logic of a review? My answer is that these five assumptioas
are both fair and rélevant because of the quantitative comparisons, the
type one and type two generalizations, which appear throughout ﬁosenshine's

reviews. Consider the following from his book.

For clarity Rosenshine states:

"Eight studies which used high-inference ratings . . .
(are listed) (p. 100) . . . Significant results were
obtzined in all eight studies (p. 103). . . The results
on clarity are most consistent and significant, parti-
cularly in contrast to the results on.other variables.
Therefore, variables such as 'clarity' are highly
recommended for future study (p. 197)."

For teacher criticism Rosenshine states:

"Seventeen studies were found which included variables

that might be labelled 'teacher criticism of pupils’

(p. 52) . . . significant negative correlations between
teacher use of criticism and pupil achievement on at

least one criterion measure were obtained in half of
“the 17 studies (p. 59) . . . There is no question that
variables such as criticism, teacher directness, or

giving directions should be included in future research . . ,

However, the existing research on teacher disapproval or
teacher criticism appears inadequate because insufficient
attention has been given to the context in which these
behaviors occur." (p. 61--the text that follows makes
suggestions on ways that this research might be improved.)
Any reader will conclude that research on clarity is more likely to be
productive than research on teacher criticism and this is exactly what
Rosenshine and Furst (1971 and 1973) tintend to convey. He also intends
to convey the same preference in his book from which the above quotations

are taken. ’Presumably such a. conclusion is justified because a higher



12

proportion of the studies on clarity showed significant results and, in
general, the coefficients were larger. Yet the validity of this comparison
rests on the consistency with which the predictor variable is operation-

alized in each group of associations, the consistency of the operations

for quantifying pupil achievement in both groups, equal fairness in all

of the tests of significance, and the assumption that a higher inference’
variable has as much promise in future research as a low inference variable.

(2) Since the ideal assumptions of a review procedure cannot be met,
how does one decide ow much deviation from the ideal assumptions can be
tolerated? More specificaily, are thg groups identifiéd by Rosenshine
sufficiently homogeneous to justify discussing them as a group.in order
to reach the type one and type two generalizations? This quesfion articu-
lates one of the most important issues between Rosenshine and his critics.
in this Symposium and needs to be explored if we are to'identify adequate
procedures for conducting reviews of research results. As a result, the
topic will be discussed in the next section of this paper. At this point,
however, there is a third question which I prefer to discuss.

(3) If there is less homogeneity in Rosenshine's groups than is
desirable, why not alter the generalizations so they are less quantitative?
It might be argued that.the nhrase "OQut of Y studies, X results were
significant" is not really a qugntitative comparison, instead it is merely
descriptive. Such a phrase could be in a context in which a reviewer
discusses the studies of Brown, then Smith, then Jones, and so on until
the supply of studies on tie topic is exhausted and the reviewer then
summarizes with the statement."Y studies have been discussed, the results

were significant in X studies" with much less emphasis on cbunting hits
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and misses. My reaction to this alternative is that choosing to write

less quantitative generalizations fails to eliminate the central problem

of homogeneous groups. Less precise quantitative comparisons are c]éar]y
possible. Gage (1973, pp. 5-22) proposes to ignore the magnitude of a
correlation and, therefore, whether it is significant or not, and count
instead the number of positive, doubtful, and negative results for a
particular association. This clearly eliminates any assumptions about
equally fair tests of significgnce within and between groups. Gage also
shows, in this same réference, that there are subjective similarities
between some of Rosenshine’s groups and the earlier research of Ryans (1960)
and Bush (1954) and discusses what might be called “the emerging consensus
on teacher behavior dimensions.” While these developments do contribute

to a summarization of current knowledge, they do not eliminate the need

for homogeneity within a group when that group is chosen to represent the -
research on a single predictor variable. Even though‘oné-to—one‘associatioﬁs
are grouped together merely fof the purpose of discussion, it_is still the
responsibility of the reviewer to show why each assoéiatfon is assignad

to its particular group.
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Possible Standards for Grouping Variables in a Roview

Deciding whether there is too much variation and nct enough homogen-
eity within a group of one-to-one associations may include the following
steps: (a) checking the conceptual definition of the entire group with the
opecrational definitons in.the one-to-one associations, (b) comparing the
-teachervan& pupil samples, and (c)'analyzihg situational features of the
1earning opportunity. These aspects of writing a review will be discussed

briefly making use of examples from Rosenshine's writing.

Conceptual and operational definitions. An evaluation of the groups

in Rosenshine's review begins by understanding'the label assigned to a
group df associations. For example, what is the meaning of such labels as

clarity or teacher criticism? This meaning is communicated-by what I choose

to call a conceptua]ldefinition. A conceptual definition usually consists
of sentences which identify what is to be included and what is to be

excluded when we think about a particular label. Like all definitions it
is an arbitrary convention which aids communication. Here is anlexample-F

by teacher criticism is meant acts of a teacher which’éommunicate disap-

proval to a student or which correct misconceptions which'thg student has

expressed. Such acts have the intent of changing unacceptable ideas . or

behaviors so that they are more acceptable. Thus, teacher criticism
occurs when a teacher makes a judgment about right/wkong, good/bad, |
correct/incorrect, etc. and communicates his pérceptibns to the student
‘with the expectation that the student will modify his behavior or change
his ideas. In genera1 such acts create a éocia1 context in Whiqh the

teacher initiates and the student complies.



15

The foregoing sentences provide an example of a concepfua] defim‘fionr
but in this case for the predictor variable only. A_comp]ete_conceptua] o
~definition of a group label should include both the predictor and the
outcome variable. Rosenshine presumably avoids the latter by asserting .
that all studies reviewed include the same outcome variable student
achievement. However, according to Gall (1973); Rosenshine does not

provide an adequate conceptual definition of student achievement anywhere

in his reviews or his book. For example, Rosenshine does not specify.

whether student achievement is a measure of the subject matter that a

teacher intends to teach or whether it is knowledge that a student of

a particular grade level is expected to know.

An operational definition consists of a series of sentences which de-
scribe the procedure to be used in quantifying a cencept. It is 1ike a-
recipe which, if carried out, will idénfify.a number to represeht the
variable being measured. Operational deffnitions‘have been called -
conditional definitions by Ennis {1969, p. 236) because they make ex-
plicit a set of conditidhs within which operations are cérried out.

For -example, if an observer is trained.to'record ré]iab]y teacher |
statements which criticize §tudent behavfor or ideas, the incidence of
such statements per unit of time can be a measure of-teachef criticism.
Obviousiy‘there are other operations which might be used such as ratings
by the students acﬁbkding_to their perceptions of how critical the
feachér is, or similar ratings by a trained obsefver. Each one-to-one
association involves an Operafional definition for'the-predictor variable

and the outcome variab]e.
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Given Rosenshine's preference for organizing his review around groups
of associations, the crucial question is how can a reader determine how
much variation exists in each group? Ideally a reader could complete the

' following two steps.

(1) Read the reviewer's conceptual definition of a group label.
- This should include a definition of the predictor and outcome variables

since it is the combination that constitutes the association.

(2) Next compare the operational definitions of the predictoriand
outcome variables for each one-to-one association withlthe conceptual
definitions of the label and try to judge whether each association falls

reasenably within the limits set by the label defini tions.

Be1ng able to carry out the above steps leads me to recommend the
following standards for reviews in wh1ch research evwdence is discussed

in groups. The conceptual definitions of both the predictor and outcome

variables for‘each_group lavel should be clearly and fUl]y deve]@ped and

both operational ¢ definitions should be documented for each association:

so that the match between the former and the latter can be discussed by the

reviewer. This recommendation 1nvo]ves 1ncrea51ng the size and bu]k of a
review which flies in the face of page 11m1tat10ns not to ment1on reader "_
fatrgue. Perhaps the answer is a supplemental appendix to be made available
by the author of a'review td each readek’who is éukious enough to want to
check how assdciations were grouped together.. No review of research on
teaching effectiveness that I have read or writien meets tﬁis relatively
high standard. Let me p]ead‘guilty to lack of attention to these matters

(see Flanders and Simon, 1969), but_thé standard is long overdue.
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Although Rosenshine does as well or better than many reviewers, he
fails to meet these standards in the following way. First, he fails to-
develop adequatc conceptual definitions of the group labels in'nearly |

every case, instead he lets operational-definitions speak for themselves.

His description of use of student's ideas (1971a p. 70)‘15 an exception
rather than the rule. Second, h1s lack of attention to the outcome
variable at both the conceptual and 0perat1ona1 1eveis is- critIC1zed in
depth by Gall (1973) and indicates that the outcome variable was 1gnored
in forming groups. Rosenshine asserts that each study included +in the
review has a measure of student échievement, but this is inadequate if

a reader wishes to judge tho ﬁbmogeneity of groupo. And third, he
fails to discuss the consequencos of the matches and mismatches

between conceptual definitions and operational definitions of as-
sociations a]though he warns the reader of considerab]e héterogeneity,
among operational definitions. -As a result, it is imposcible for a
reader--just as it was for the four critics of this SumpoSium--to check
on the heterogene1ty of Ros ensh1ne s groups except by rereading the original

reports c1ted in the review.

what 1 most disturbing about at least one of Rosensh1ne s groups
is that by using only the information that he provides on the operat1ona1
definitions of the predictor var1ab1es, the four cr1t1c, of this
Symposium believe that he was much too optimistic about what fits together;
For examp e, in d1scuss1ng variability (with Furst, 1971, p. 48) the
authors /interpret one or two items from a test which are ‘part of a 1arge

i

/
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factor8 (Sclomon, Bezdek, and Rosenberg); several studies which involved
adult ratings (1ike Fortune); listing instructibna] aids to.be found in .
the room (Anthony); a biographical fnventory about the teacher (Walberg);
isolating three items from a pupil response scale (Torrence and Parent);
and the range of i/d ratios (Flanders). The four critics simply cannot
imagine any reasonable, conceptual definftion of variability which would
admit such a wide range of opefations. If Rosenshine had developed a
clear conceptual definition of variability and.discussed the match between
it and the pair of operations for-eéch association, I ah certain that he

would be dissatisfied with this group.

We might note in passing that diversity of-ogerationa] defini tions
in the quantification of a variable within the same study is a very
desirable and.a powerful form of assessment. Thus if a teacher were
rated by an observer on criticism, rated by students on criticism, and
then systematically obsérved using a category system. that separated
criticism from other teacher statements, all in the same study, a more

powerful analysis would come from different configuﬁations'of data.

Samples of teachers and pupils. One-to-one associations are products
of a research study and each study involves at least one sample of

students and their teachers. On one group Rosenshine places college

&l

8Heath and Nielson (1973, p. 10) assert that separate tests for items
must be made in order to determine whether or not they are associated with
the outcome variable. ‘They insist that high factor leadings for the items
involved and a significant association for the entire factor with the out-
come variable, taken altogether, constitute insufficient evidence.  One
might also ncte the interpretation of paper-and-pencil items one or two at
a time involves great risk compared with a well developed monotonic scale
consisting of more than ten items. :
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student-teachers and experienced teachers, or in another group he will
combine teachers of pre-school, elementary, high school and evening'schoo1.
VSimi1ar1j;student samp]es may include pre-sch001 students up through-adUIts.
In response to this kind of- heterogene1ty, Heath and Nielson (1973)
criticized Rosenshine by wr1t1ng‘ "... the idea that effect1ve teacher
behavior might be different for different age groups is 1gnored when |
conclusions are drawn from such a ccliection (p.11)." Patterns of teacher-
~pupil interaction are.quite different for very young children who do rot

-

have independent study skills ’ .Ke reading and writing compared with
children who have these skills. It islmisleading to combine the results

or to expect the same results from widely different samples of teachers and
students. Results are often further confounded because variation of this:
kind often_coexistsswith variation of other features of a Tearning situaAf
tion in ways which are discussed in the next section. It is difficult to

specify a standard about sampling for reviews, but one suggestion might

be phrased as follows. Results from widely different samples of students

should not be'combined into the same group for interpretatioh; at least

one can think of pre-school, primary, 1ntermed1ate, and high school as

possible boundaries between the universes to be sampled.

Situational factors in learning. 'The 1ength of time for instructioh,

microteaching versus regular classrooms versus 15 minute 1eCtures, socio-
~economic level of the home, inner versus outer c1ty, and other features of
a learning situation can have very pervasive effects on teacher behavior..
Each setting may have much o contribute in the search for know]edge about
teach1ng, but to assign one-to-one assoc1at1ons frova1de1y diverse sett1ngsh

to the same group for the purpose of interpretation may confuse‘rather than
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clarify data trends. Just as the preceding paragraph on samples of
teachers and students contained no hard and fast rules, one can only
obsérVé thét good judgment should be hsed in combihing thé resu1t§ from .
different learning situations. Perhaps the only standard 6ne can sug-

gest is results from wideiy di fferent educational settings should not

- be combined for purpeses of'intergggtation except when such héterogeneity

is called for in a carefully designed plan of inquiry.

Summary of grouping in a review of research. In this section, the

assumptions of an ideal logic and a practical Togic in grouping studies
“have been discussed.‘ Given questionable homogeneity within groups, fhe
possibility of making less quantitative genera]izétions has been discussed
and discarded as an alternative fn writing a review. The steps of

(a) providing careful conceptual definitions of group iabels, (b) comp]ete]y
citing operational definitions, (c) discussing the match between the former
and the latter, and (d) exercising judgnent when combining samples and
situations have been proposed and illustrated. I would risk the opinion,

- at this point, that if Rosenshine had.folloWéd the above‘steps he wou]d"

" have identified different groups and coined different labels. As a further
aid to this summary, the group of associations from eight studiés which
Rosenshine listed under‘glgrigx_is‘discuséed. This is the pred1c£or .
variable which Rosehshine (wfth Furst) decided had the strongest supportive

" evidence and the most pkomise for future research.

'One can begin by noting clarity lacks clarity because there is no
cohceptua] definition given; only operational definitions can be found.

For the predictor variable there is a strong theme of “"explaining things clearly.
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g; in Study Two the theme

while lecturing"in Studies One, Three, and Four
is the teacher's skill "in matching instructional materiais to the
interests of Puerto Rican and Negro first grade students, inner city"s in
the Fifth Study, claritylmeans the "instructor's understanding of his
students and not his knowledge of subject matter" for a military instructor

teaching future airplane mechanics; and in Studies Six, Seven, and Eight

the main theme seems to be overall teaching competence, knowledge of

~ subject matter, and teaching methods. The outcome variable, in this one-

to-one association, has several ﬁeaﬁings: first, what youngsters ought to
know in the first ahd third grade_]eve]s (Two, Seven, énd'Eight); second,
immediate recall of a lecture topic.pr demonstration lesson (One, Three,
and Four); and third, the course objectives.far repairing' a{rp1ane engines

(Five) and a college history class (Six).

The operational definitions are more orlléss reasonéb]e,fdepending.on'
the standards one would Tike to see in this kind of research. One of the
weaker_procédures for QUéntifying the predictor variable iSlé single item
on "clarity of presehtation"'fi11ed'out by students from the 8th to
11th grades, whd are employed to p]ay,the ro]é of students'in a summer
session microteaching clinic, and then averaged for the thfge to six
students (Four). Student achievement tests~inc1uded nationally étandard-*
{zed fests in the first and thfrd grades, special feca]ivtests for

lectures, and course finals for adult classes.

_ 970 conserve space, refekencé to the eight1studies cited by
Rosenshine in his book, Table 3.4, p. 104-106, is made by the
numerical order within the table. _ A .
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The range of samples and situations is quite extreme. In Studies
Two, Seven, and Eight, regular classes, taught for two semesters, and
the first and third grade levels were involved, Study ﬂuq made use of
inner city Puerto Rican and Negro children. Studies One and Three in-
volved experienced teachers giving short lectures or demonstration
lessons 10 to 15 minutes long. Study Four involved college interns
with no teaching experience, attending a microteaching clinic during
the summer. Study Five was concerned with teaching military airplane

mechanics and Study Six, the college course in history, was given as an

extension class in the evening.

Taken altogether, the studies supporting clarity represent a mixed
bag. In spite of this, or because of this, Rosenshine sees considerable
promise for future research in the evidence reported and the studies
reviewed. Just what direction future research might take remains un-
clear since there are so many alternatives. The recommendation of
Rosenshine seems to be a poor choice when one considers the consistency,
of concepts, samples, and situations in some other groups, especially
in Chapter Two of Rosenshine's book in which teacher reactions such as

criticism and use of student ideas can be found.
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Technical Problems in Writing Reviews of Research

on Teaching Effectiveness

In this second section, brief observations are made about some
technical problems in reviewing research on teaching effectiveness.
Each problem discussed could be a criticism directed at a researcher

by a reviewer ot it might be directed toward a reviewer.

The: Unit of Sampling

j Even though there are hundreds of universes which might be sampled

in the study of teaching and its effects, it is practical to divide
opinion about what to sample into just two positions: those who agree
with Rosenshine that the unit of sampling mist be the teacher versus
those who are willing ;o admit other alternatives depending on the

research design. In his book Rosenshine writes --

"The alass rather than the number of students appears to
be the appropriate statistical unit for research of this type
because the investigator wishes to generalize to the behaviors
of teachers. Studies in which the student was used as the
statistical wnit were not excluded from this review, but some
note is usually made ..." (p. 17).

in another paragraph he writes --

"Cne 8tudy (Hunter, 1968) was completely re-analyzed by
this reviewer in order to provide data on correlational
prceedures using the class as the statistical unit (p. 17)."
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in making recommendations about future research, he writes --

"There 18 no orthodoxy for statistical analysis, other than
the need to use the classroom, or subgroups within the class-
room, as the unit of analycis instead of each student as -the
ctatictieal unit.” (1971b, p. 84)

(with Furst, 1971) the authors describe experimental studies --

"in order to furnish conclusions which can be applied to
teacher education programs, we need studies in which (1)
the teacher is the statistical unit of analysis, (2) ..."
(p. 41) g

One might choose the teacher as the unit to be sampled because
"statisticians" give such advice, but this is a superficial response

to a complex problem that offers many different alternatives.

There are few decisions a researcher makes that have greater
consequences than deciding on the unit of sampling. RosenShine ’
emphasizes teachers rather than teaching throughout his writing and this
choice becomes a pervasive feature of his thinking. The researcher who
decides to evaluate teachers wi]l posit a universe of teachers, he will
follow well known proéedures to choose a sample from this universe, -and
the "N" which sets the degrees of freedom in his analysis wi]T be the
number of teachers involved. As the science (and art) 6f'research on
the effects of teaching progresses, it is very unlikely that researchers
will remain satisfied with this rigid prescription. Defensible designs
in which the unit of sampling is a student, or an encounter, or a

single act, or a pattern of acts can and o doubt will be developed.

‘The student as the unit of sampling.. It is possible to design

research on teaching in which the student is the unit of analysis. One

rationale is that patterns of teaching can create treatments and the effects
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on pupils of different treatments can then be analyzed. The requirement
here is that the burden of proof rests with the reéearcher to show that
variables of interest are reasonably homogeneous within treatments
(however these conditions may have baen creéted), that outcome variables
reveal significantly different variances when within treétment versus
between treatment comparisons are made, and that differences between
means occur in a direction that supports the theoretiéal hypotheses..

One possible approach (Flanders, 1965, p. 50) is to test the differences
between the means and variances of just two classes on a pupil attitude
inventory and demonstrate that there are no signiticant differencés;
Next, compare these two combined classes with a third and if there is

no significant difference combine all-three. Then compare these three,
in a similar tfashion, with a fourth,'and so on. By starting af one end
of a distribution of means, a significant difference will result, sooner
or later, and when it does, that class is not added to fhe group. In
one study using this procedure, three classes were grouped as high,
positive attitude and six classes were identified as low, negative at- -
titude. Each group formed a homogeneous cluster and the two groups
were significantly different from each other with regard to bupiI
attitude. In this case it is possible to assume that each grbup

represents a "treatment" insofar as pupil attitude is concerned.

It is also possible to create treatment differences by using one or
two trained teachers (Flanders and Amidon, 1961, or Schantz, 1963) to
- which students are exposed. Teachers are trained to create particular
patterns of interaction and systematic'obsérvation can be used to

establish that within treatment homogeneity and between treatment .



differences exist. Classroom sessions can then be created with these
trained teachers and combined with the random assignment of students to
each treatment. Under these circumstances using the teacher as the unit

of sampling makes no sense at all.

Other sampling units. It js quite probable that when research on

}teaching behavior reaches the more advanced stage'of‘becomihg concerned

with teaching strategies that a pattern.of behavior which characterizes

a strategy will become the sampling unit. An early attempt at this

kind of analysis can be found in Flanders (1960, pp. 95-109) who hypothesized
the strateqy of shifting from indirect to more direct patterns of teéching
during a two week unit. Others who have studied strategies include
Spaulding (1965), and Freitag (1970). As encoding systems become more
sophisticated and experimental conditions more precisely controlled, we
should expect that researchers will be able to satisfy‘the requirement
already mentioned and can create the necessary conditions within and

between treatments.

Problems with correlation

The most consistent feature of research on teaching effectiveness
that requires observation is the relatively high cost of adding one ad- |
ditional teacher to the study.' Often the teacher is the unit of sampling
and the "N" is small. Under these circﬁmstances linear prbduct—moment
correlation is not likely to be a wise choise. There is inshfficient B
space here to discuss the various fssues that are invo]?gdﬁ Such a

discussion should include considering the lack of symmetrical distribu-

tions (J shaped Curves)'for between class scores on many typical variables,
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the “inverted U hypothesis" of Soar (1968), and modern safeguards in the
use of regression analysis which make it much more applicable to field

studies.

Rosenshine encourages the use of correlation and questions the use
of analysis of variénce (Rosenshine, 1971a, p. 26). It is possible that
he is describing the analytical habits of the researchérs‘whose work he
review; and not really giving advice for future research. When he doés

give advice'C it may read like the following excerpt.

i

. it does not seem appropriate for investigators to
11m1t “themselves to any given level of statistical significance
or to any one set of statistical procedures. Rather, a variety
of procedures should be used. . ." (with Furst, 1971, p. 63).

New Knowledge of Representative Samples

It should be perfeﬁt]y clear that representative samples of teacher
and students will focus attention on what is going on.in today's schools,
especially average, prdinary teaching practices. Non-normal samples

T gifted teachers or special experiments are necessary to investigate
creative, unusual teaching practices which may have the most to offer
if we are to discover more effective patterns of teaching or contribute

new knowledge to teacher education.

'Rosenshine is especially critical of research on teaching when real
teachers teaching real kids in practical school settings are not involved.

Hz criticizes "laboratory" studies (with Furst, 1971, p. 40), objects to

in

experiments in which one person acts like two different teachers (in order

10 This advice is curiously 1ncon31stent with his own 1nterpretat10n
of research.
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to provide different patterns of teaching), and goes on to criticize

laboratory studies by saying --

"... periods of instruction are seldom lonaer than three
hours... each subject (in an experiment) studies individually,
without group interaction; the treatments are usually highly
structured; and the 'teacher' is the experimenter or his as-
sistant.” (with Furst, 1971, p. 40)

Rosenshine is remarkably flexible about fo]]owjng.his own advice

and chooses to review a number of studies in which the'time.for teaching
is less than three hours, For examp1é, among the studies he reviews are
exceptions which came mostly from Stanford Unversity: Belgard, Rosenshine,
and Gage is & study in which twe 17-minute learning periods are used; one
study by Fortune and another by Fortune, Gage, and Shutes involving three
10-15-minute microteaching episodes; Penny has two 45-minute 1essons;'
Rosenshine has two 15-minute lectures; and Shutes, two 45-minute lessons.
Another exampie is the three out of the eight studiés listed under the

variable clarity, which involve lessons or lectures which are 10 to 15

minutes long.

The Problem of Replication-

Research on teaching effectiveness has probably progressed far
'enough to propose that all research conclusions should be replicated
{i.e., verified with an independent sampie) before they are taken very

serious?yl] in the summarization of pedagogical knowledge. In the

]]‘im11ar’y, professorial promotions in education’ might better be
based on the rumber of journal articles, books, etc. that are repr1nted
one or more times, rather than printed only once. :
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- research reviewed by Rosenshine theré are several examples of replication
such as studies by Beiderman, Harris, Flanders, and Waller. In this
section, the preblem is to decide how replication can best be handled in

a review of research. One alternative is to follow the lead of Rosenshine
and merely list replications as no more and no less than one more study
investigating a ‘particular one-to-one association. HOwever, this
procedure seriously underestimates the basis for having greater confidence
in replicated findings. My own research on respbnsfveness may serve as

an illustration.

12 is a variable which can be guantified by combining

. Responsiveness
category totals from the FIAC system (Flanders, 1970, p. 102). One ‘
measure is the i/i + d ratio which is calculated by adding the total
tallies of categories 1 + 2 + 3 and dividing by thé total tallies

in categories 1 + 2 + 3+ 6 + 7. The more responsive the teacher is,
the higher this ratio becomes. Associations between this ratio and two
outcome variables, adjusted content achievement and positive pupil at-
titudes, have been ihvestigated in a number of different studies..

Replication enters in because these associations have been investigated

at the 2nd, 4th, 6th, 7th, and 8th grade levels.

The results in the second grade sample failed to support the as-

sociations mentioned above, but in the other four samples the associations

]2Response and initiation are to be preferred to indirect and
direct, although these words refer to the same variables. Like
Rosenshine, Fianders makes changes when he rewrites (see 1970, p.102}.
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were greater than would be expected by chance, using "N* as the number of

teachers, a "t" test, and assuming a one-tailed test of significance. It

is my purpose to discuss the 4th, 7th, and 8th grade samples because they

would be the studies most likely to qua]ify as replications.

It is impractical to think of perfect replications in research on

teaching. Instead, replication is a matter of degree. Some kind of

chart, such as the one in Tab]e 1, is he]pful in deciding when a repli-

cation may have occurred. The chart shows features of a study which may

Table 1

Features of the 4th, 7th, and 8th Grade Studies

4th

7th

8th

School setting
Subject matter
Sample

Test of Achievement

- Observation system

Days of observation

Period of instruc-

self-contained
classroom

two-week unit
on New Zealand

16 observed,
selected from
72 by pupil

attitude score'

designed to
fit unit of
s tudy

trained to
use FIAC

all ten
teaching days

one hour,
15 minutes .

2 hour block,
junior high.

two-week unit
on New Zealand

same as 4th
except 15
selected
from 63

designed to
fit unit of
s tudy

trained to
use FIAC

1st, middle,
ahd.last two
days of ten
teaching days
(6 days

about two

hours

one hour class,

~ Junior high

speciail two-week
unit in math

same as 4th

except 16
selected from 85

designed to fit
unit of study

trained to use

FIAC

1st, middle, and
last two days of
ten teaching days

(6 days)

‘ahout one nour
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be taken into consideration. These three studies cdme fairly c]osé to
being replications in analyzing the association between teacher respon-
siveness and both pupil achievement and positive pupil éttitude. |
Statistically significant results supporting both associations are
claimed for each of the three studies bésed on "f“ tests; (See F]anders,
1969, p. 42 for the 4th grade; Flanders, 1960, for the 7th and 8th
grades--see also Rosénshine's discussion in his book, p; 40 for these
Tatter two grades). Yet in his book (p. 77ff), Rosenshine has chosen

to report the results of all three studies as not significant.

Special interpretation of replicated findings. In mény different

books on elementary statistics there are discussioné about combining
several iﬁdependent tects of the same hypothesis. Two formulas for
estimating a test of the same hypothésis when several differeht'stUdfesw
are combined can be found in Winer (1962, p. 44). They.are -

() X =2 (% - P;) - and '-:(2)' z= gf_i_ .
The main thrust of these two fofmu]as can be summarfzed by saying -~ if
a study is repeated several times with independent sampies in order to
test thie same hypothesis it is possible to combine the results in ways
that take advantage of the increased information which becomes ava11ab1g,

the word increased referring to data from several studies rather than

just one.

In the case of the three studies at the 4th, 7th, and 8th grade
Tevels, mentioned above, the results reported separately included the

foilowing product-moment correlations: for the 4th grade, N = 16, r = .31;
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for the 7th grade, N = 15, r = .48; and for the 8th grade, N = 16, r =,43.'
Only the 7th grade correlation would occur by chance at about the 0.05
level. However, a t—testAof the association in each ofvthe three stueies
was significant at the 0.05 level or better. Uhen using the Chi-square
test of formula (1) above, at six degrees 6f.freedom, the support for the
hypothesis could be expected to occur by chance at less than the 0.01

Tevel.

The reviewer's responsibility. It is not the responsibility of a

reviewer to calculate the combined results from replications. . Nevertheless,

it is his responsibility to point out replicated findings and interpret
“them in ways that are responsive to the increased information. This
latter responsibility is not met adequately by reporting three non-
significant correlations or by choosing a policy which simply counts:
each study as equal to any ether study no matter to what degree a
replication may exist. In my own.research on teacher responsiveness,
for example, replicatioh exists‘te-the following extent: in six out of
seven studies significant results occurred if either measures of positive
pupil attitude OR content achievement is a pted as a desirable 1earnfng
outcome. In studies conducted by independent'researchers,Aone,can state_'v
that in 11 out of 15 studies, some desirable educationa1 outcome has been
found to be significantly assqciafed with some measure'of teacher respdn-
siveness using tie FIAC system of observation. In no case was there a

s . s a1
significant negative assoctation. 3

13t1anders, 1970, p. 410.
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The Main Purpose of the Researcher

There is an interesting dilemma, for those who chbose to review
research oh teaching, in that the réviewer can keep track only of the
main purposes of research OR he can dig out, extract, and then regkoup
odd bits of pieces of data which were not part of the main thrust of a
research project. One way to illustrate this is to bbiht out that
Rosenshine-ci;ed many more than 150 separate one-to-one assbtiafions
from no more than 70 separafe studies. In one case he cited 54 separate
one-to-one associations from just five studies conducted by the same
researchef. ~Pre§umab1y,'fhe more a reviewer digs out, extracts, and -
}egroups the data, the more enterpriéing_he will appear'to be. Rosenshine
‘can be commended for this aspect of his work, but thereAis‘one important .
qualification which can be illustrated most easi]y'by referring to my

own research.

In his book (p. 164) Rosenshine cites a nonsignificant one-to-one

association between percent teacher talk and studént achievementlih each

of several research projects which I conducted. My question is how will
the reader of the review 1earn that such a re]at1onsh1p was not expected“
and the research was not designed to provide a fa1r test of that part1cu1ar
association. The possibility that this is not an 1so]ated examplie can -

be inferred by hoticing how often single items from larger scales are,uséd .
to quantify the predictor variable, for example, this,occurs in three out -
of eight variab]es under the label clarity. However, the incidence of.
such citations is not'at issue here, instead the qdestion is what is a-

proper procedure for summarizing such a-data?
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I would strongly suggest the following guideline: A reviewer should

decide whether the association being cited was or was not a primény

topic of the research and communicate this information to his readers.

When the association is not a priméry target of research, an appropriate
phrase can be used such as -- "In a study not designed to test the as-

sociation, Smith found that . . ."
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The Kind of Know]edge_ThatvNe Seek

Deciding whether the progress in ana]yzing teaching erfectiveness
during the last two decades is remarkably productive or dismally in-
adequate depends on one's point of viéw. “For oldtimers, like myself,
the progress may appear more remarkable than dismal because we can
remember the state of affairs two decades ago compared with today's
scene. During the last twenty years schemes have been developed fdr
the systematic observation of interactive events, computers have been
invented and programs designed to handle huge quantities of data;
initial attempts have been completed to design testé of'SUBject matter
which are more sensitive to variation in classroom learning activities
than are traditional tests; techniques for assisting a person who wighes
to analyze his own teaching behavior appear to -be moEe and more promis-
ing, and even a hesitant step or two has béen taken in the search for
mathematical models which will help us understand and cope with chains

of events. All of this progress is cause for optimism.

Yet Rbsenshine's opening sentence in his article with Furst (1971,
p. 37) is ﬁThis review is an admission that Qe know Veny jitt]e about
the relatijonship between classroom behavior and,studeh; gains. It is a
plea for more research on teaching... for educational researchers and
teacher educators to devote more time and money to the study of class-
room teachihg." When these statements are ;aken at their face value,
they present a rather dismal picture. Nevertheless, the details of this

picture, as painted by Rosenshine, were much - too cheerful and optimistic
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for Heath and Nielson (1973) who judged the data base too weak for the
conc]usidns that Rosenshine reached. How are these conflicting perspec-
tives to be resolved? How does one answer a Dutch student who asked me
in Nijmegen, the Netherlands, on May 10, 1972, "My doctorafe Committee
wants to know why I propose to investigate classroom intéraction when
Rosenshine has shown that teaching behavior does not affect student
1earning?"]4 Is the viewpoint of Rosenshine a natdra] consequence of
his review procedure? What kind of knowledge do we seek? These are
some of the questions which guide what is written in this third section

of this paper.

The Limitations of Simple, Linear, One-to-One Associations

As we seek the pedagogical knowledge which has the mos t worth, we
should be skeptical of each type of knowledge nominated.. What are the

strengths and weaknesses of simple, linear, one-to-one associations?

Curvilinear associations. Soar's inverted "U" hypothesis (1968)

proposes that a measure of teaching behavior will have an optimum incidence

at which its association with an outcome variable is at its maximum, that a
higher or lower incidence of this teaching behavior will create conditions
which -are less effective, and that the optimum level will vary with dif-

ferent types of student learning. In a secondary analysis of my data

]4The right answer, of course, is that Rosenshine did not show and
was not trying to show that teaching does not affect student learning.
Yet how would reasonably qualified persons obtain this misconception?
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; from the 6th, 7th, and 8th grade levels, Coats (1966) independently
| found similar curvilinear relationships, but placed them in the Appendix
| of his thesis without interpretation. In a secendary ana1ysis of my

2nd and 4th grade data, Nu’chaH]5 is currently finding additional

evidence supporting curvilinearity.

One important consequence of curvilinearity is that one study may
report a positive linear association and another study may report a
negative linear association, depending on whether the sample was mostly
above or below the optimum level. Under these conditions, the in-
terpretation of positive and regative linear associations is impractical
and misleading, as is the magnitude of the correlatioi iiself, uniess
the procedures for assessing the predictor variable permit comparisons

between the samples of two or more studies.

Sequences. Interactive eventé occur one after another in what may
be thought of as a chain of events. It has been proposed (Flanders, 1970,
Chaps. 1 and &) that a sequence of events forms patterns, and a sequence
of patterns forms a teaching strategy. Strategies, in turn, prdbab]y
occur in cycles which occupy even longer segments of time. In my judgment, -
there is a very high probability that the meaning of almost every
event, if not all, depends of what occurred before and after it. The
existence of chains is now well established and sdme evidence about the
variation of events within strategies has been reported (see Flanders,

1965, pp. 102-108; Spaulding, 1965; Bellack, 1966, to name a few).

]SA personal letter from Graham Nuthall, dated July 13, 1973,
indicates that the work is underway. ‘
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One consequence of chain phenomena is that two classrooms in which
measures of a particular téaching behavior are equal in incidence but
different in context may then be quite different in terms of the ef-
fects of such behavior. This kind of reasoning may lie behind Rosenshine's
suggestion (his book, p; 61) that the context of teacher criticism should
be taken into account. 1In any case, if the same events can have dff-
ferent meanings éccording to context, then a misleading interpretation
is possible for a group of one-to-ane linear associations. One-to-one
associations from research designs in which sitﬁationa] cues are taken

into account would be more vaiid.

Multiple correlations. Nearly all multidimens.onal studies, like

those of Soar for example, show that a single type of event can be as-
sociated with several outcomes and a single outcome can be associated
with several kinds of events. Under these circumstances it is dif-

ficuit to interpret a single one-to-one association which has been sO

to speak, pulled out of its own context.

The éxistence of multiple correlations between predictor and out-
come variables and the consequences of this for interpreting-single,
one-to-one associations are likely to be different in each study.
Nevertneless, most one-to-one associétions are incomplete bits of fh-
formation which have been plucked from a larger mosaic, but_it is the
mosaic which helps to make their interpretation more valid. Thus, the
isolation of such a bit, no matter whether this is done by the
researcher or the reviewer--or both--does involve a risk. Whgn the

reviewer then places this bit of information into a new mosaic of his
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own design, another risk is taken. Interpreting a one-to-one association
may involve double jeopardy, first, when it is taken out of context, and
second, when it is placed into a'new context. For those who beiiéve that
one-to-one associations can be used as a guide to future research, like
Rosenshine, the assumption is that the entirerprocess provides--an op-

portunity for more valid interpretation rather than less valid.

Summary. It is précise]y because one-to-one associations, sténding,
alone, do not Tend thémse]ve§ easily to interpretation that we expect
reviewers to cluster them into some kind of organizatfon which gives a
better perspective. As has Been discussed on earlier pages of this
article, the essence of such an organization is thé lTogic used to group
the associations. Given the above limitations of one-to-one associations,

reviewers should be reminded that interpreting one-to-one associations

involves considerable risk and this risk can only be reduced by using

special care in the grouping of the associations and in the interpretation

of the results.

The Kind of Knowledge About Teaching and Learning That We Need

The decade of the seventieé may be a turning point.ih that re-
searchers wfl] recognize and respond to the conceptual and procedural
requirements of high quality research on teaching. It is in des;ribing
this response that the views of the Symposium participants, Rosenshine,
Heath and Nielson, Gall and myself, are more likely to be in general

agreement.
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1. Knowledge fhat fits together. If the meaning of behavior is
"situation specific," that is, the same behavior can have a different
meaning in different situations, then we need information qbout events
that covefs a wide range of phenomena. The instructional materials,
the availability and use of space, the expected student outcomes com-
pared with their present performénce, and the role of the teacher as
coordinator, are all aspects of teaching and learning to be described
by parameters. These parameters should be carefully conceptualized
in the planning phase of research after, ana only after, direct
contact with!® the situations and behaviors has occurred. For each
parameter, the number of variables must necessarily be Timited, but
most important of all, the variables, parameters, and sets of parameters

must fit together.

Information is more likely to fit together when it is conceptualized,
quantified, and synchronized according.to the rules of one or more
theoretical models. A student at his desk, completing a workshest by
himself, initiates a question to the teacher, and the teacher responds
by giving directions, all this may be included in the description of
a short time-frame. One variable from each parameter is scored.in each
time-frame and that includes the time;frames'that precede and follow.

In this case the modei coordjnates jnstructional material, space and

its use, the student act, and the teacher act. The model may have the

16 L L
"Contact with" may be too weak, perhaps “immersion in" would be
a better phrase. ' ' :
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capability of assigning such a time-frame to the set called "individual-
ized seatwork, student compliance, and teacher direction." In shorf,

the information collected fits together. -

2. Short term and long term outcome varfables. No Variab]e, 1ike

long term content achievement for example, is any more important or fess =~

importanf than the immediate response of a student, or his perception of .
recently completed event;, 6r hiS'long term attitude téward learning and
toward the teacher,or his distkactabi]ity scores averaged for thé year,

- etc. If any general admonitich is appropr{ate, it would be that a
research design with a single outcome yariéblé is inadequate, not cost/
effective for the reseércher, and contains the risks that have Jjust |

been discussed.

Just as a model helps to ensure that information will fit together,
it also helps to identify which variables will be scored as short term
and long term educational outcomes.- We might note in passing that long
term outc;mes.which cannot be explained are not very yseful in under-
standing teaching and learning. What are sometimes called "intervening
variables" may be short term educational outcomes that are essential to
explaining long term results. Thus, this student léarned more
arithmeticvbecause he felt good about it and his pbsitng fee]inés, in o
turn, seemed to be associated with his exposure to positive feedback, |

and so on.

3. The problem of lateral context. As long as multiple scored time

frames are used, there is the possibility that a single type of event can .
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be interpreted in terms of its context, at least to some degree. When

the total qdahtity of raw behavioral events is quite large, even events
which occur less frequentIy can be classified into different contexts

for more accurate interpretation. It wou]d_be in this way that we might
bevable to find out in what'situations mild criticism has a positive effect
on student effort and when it haﬁ a negative effect; when harsh criticism |
is more likely to occur compared with mild criticism; when praising an
alternative behavior can help to extinguish an unwanted behavior and when-
praise can help to increase the incidence of desirable student behaviors;
and s¢ on, When we focus only 6n one-to-one associations and fail to
attend to contextual cues, our generalizations are so far removed from

the classroom that feachérs in the chalk pits cannot use the results.

How and when to use praise, for example, may be qugstions which aﬁe

more important to a teacher than knowing that the overall incidence

of praise is associated with higher student achievement. As researchers,

~we must be responsive to such needs.

4. ‘The problem of longitudinal context. There is plenty of

evidence from research on different kinds of reinforcement sqhedules to
suggest that when somethings occurs is as. important as hqw.qften it
occurs. The longitudinal context is concerned with what occurred before
and after an event of interest. However, we need not restrict our interest
to one event. A moving window (after Semmel, 1972) can scan a chain of
events such that it focusses on two, three, four,.... up to "n" events
theréby creating a context of any desired segment length. 'If is in this

manner that single events, pairs, etc. become patterns and these in turn
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can become strategies. We will need theoretical models to help us decide
the number of different parameters to be scored within one time frame and
we will need additional models which will help us analyze chains using
variable segmentrlength. It is tﬁis latter type of mode} which will

provide clues about longitudinal contexts.

Summary

This paper has been reviséd several times in an effort to emphaéize
the constructive aspects of criticism. All five members of this AERA
Symposium are interested in improving the quality of research on
teaching effeétiveness and the quality of reviews which attempt to
summarize this research. The four critics are indebted fo“Rdsenshine
for his tireless work in abstracting research articles and for provid-.
ing the critics with manuscripts that would otherwise not be available

or at least difficult tvobtain.

The first secfion of this paper described 1qgical considerafions
which perfain tb procedures for grouping research studies when the
purpose is to interpret the results froh a large number of studies.' The
second section dealt with some technical issues with.regahd to sémp1ing,
1inéar corke]ation, new knowledae versus current practice, and the inter-
pretation of replicated findings. The third section briefly méntioned
four kinds of information which we will seek in our quest for more useful

knowledge about teaching and learning.
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