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Appendix to First Year Data of Texas Teacher Effectiveness Project:

Complex Relationships betwaen Teacher Process Variables and Student Outcome Measures

The present report contains data to supplement those contained in
two earlier repurts (Brophy and Evertson, 1973; Evertson and Brophy, 1873)
which contain zero order correlation coefticients relating teacher process
variables (both high and low inference) to student residual gain scores on

" the word knowiedge, word discrimination, reading, arithmetic computation,
and arithmetic reasoning subtests of the Metropolitan Achievement Tests,
The dafé were taken in the classrooms of a pool of 3| second and third qrade
teachers specially selecfed because they had shown consistency across four
years in the relative amounts of student learning gains that they produced
on the Metropolitan tests (see Brophy and Evertson, 1973, for details). Cor-
relation coefficlents relating each process variable to each product outcome
variable were presented for the total group of teachers (maximum N equal 31),
for teachers working in Title | schools (maximum N equal 13), and for teachers
working in non-Title | schools (maximum N equal 18). Although most N's were
at or near the maximum, some were conslderaﬁly lower becausa the process
variable involved was not observed and thus could not be coded in severai
classrooms.

One of the major findings running throughout the data of the two previous
reports was that variables which correlaféd with student learning gain in Title |
schools often did not correlate with learning gain {n non-Title | schools, and
vice versa. These data, along with the work of Soér and his colleaguesl(Soar,
1972), which showed that certain process-product relationships are significant
but noniinear, led us to supplement our original correlational analyses with the
ﬁresenf set of analyses planned to identify process-product relationships in our

own data which are more complex than simple zero order correlations. Using a




program developed by Or. Donald Veldman of the Research and Uevelopment Conter
for Teacher Education, these analyses used a series of reqression models to
successively test three null hypotheses regarding the rela+ionships between
the process variable and product criterion in both the Title | and non-Title |
distributions:
1) Different quadratic siopes. A significant probability value here
indicates that one or both of the process-product relationships
(that is, the relationship within the Title | schools and/or the
relationship within the non-Title | schootls) is curvilinear, and,
in addition, that the curves for the two distributions are sig-
nificantly different from each other. This is the most complex kind
of relationship tested. |f this test does no+‘prove statisticaltly
significant, as is typically the case, the following test is per-
formed. |
2) Common quadratic sfopes. A significant probability value here
indicates that the procass-product relationship is curvilinear in
both the Title | and the non-Title | distributions, and, in addition,
that the curves representing the relationship in each of these two
distributions do not differ significantly from each cther. This
may mean that the two distributions have essentially the same curve,
or it may mean that the distributions haQe the séme shaped curve, but
with the curve rotated somewhat in one of the distributions so that
it has the same shape as the other curve but does not completely over-
lap it. Such an effect would also register later as a significant
linear slopes difference. |f neither of these first two statistical
tests is statistically significant, the Implication is that no quadratic

relationship exists between the process variable and the product criterion.
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In this case, the next sfafl;fical test is perférmed.

3) Different linear slopes. A significant probabliity value for this
test indicates that the process-product relationship is linear
in both distributions, bp+ the reéression lines differ significantly
from each other. This méy mean a positive relationship in oné
group and a negative reiationship in the other, or a strong positive
or neqgative relationship in one group and fittle or no retationsnip
in the other. These date usually could be inferred from the con-
trasting correlation coeffic!enfs presented in the previous two
reports, but they are included in the present repori so that inter-
estad reagers will know which Qf these contrasting correlation
coefficients did and which did not involve a siqnificantly different
linear relationship between the Title | and non-Title | distributions.
These inferences cannot always be made safely from the data in the
previcus two reports, because many apparently strong correlations
are not statistically significant when a very small number of teachers

were included on the measure involved.

Organization of the Present Report. To avoid needless and lengthy repetition
concerning the background of the study and the zero order correlations émong
process and product variables in the sample a§ea whole and in the Title | and
non-Title | schools, much of this information has been omitted from the present
report. Thus, the present report fs written as a suppiement to the previous

two, and reade}s should consult these previous reports before reading the present
ore if they have not already done so. The relationships to be descffbed should
be readily understandable whether or not one has read fhe prévious reports, but

in drawing implications from them, one needs tc view them in the broader context

) . L.
ARj}:of the findings of the study as a whole, and for this one needs the previous

Aruitoxt provided by Eic:



reports as background information.

To simplify the presentation, linear relationships have been grouped
according to their form rather than according to the variables involved.
For example, many of the relationships showing significantly different |inear
slopes for the two distributions involve a positive correlation between the
process variable and the product criterion in the Title | distribution and a
' negative correlation in the non-Title | distribution. For convenience, and to
el iminate unnecessarily repetitious verbal description of the nature of such
relationships, all process-product relationships of this type are presented
together. Similarly, felaflonshlps involving no relationship in the Title |
schools but a significant negative relationship in the non-Title | schools are
presented together, and so on. The linear relationships to be described will
be grouped in this way. The nonlinéar relationships, which are often difficult
to describe and interpret, will be presented in visual form in Table 5. Discussion
of these data will be delayed unti! replication data from the second year of
the study are available.

To save space in the tables, the product criteria will be identified with
initials only: WK = word knowledge, WD = word discrimination, R = reading,
AC = arifhméfic computation, and AR = arithmetic reasoning. Also, decimal points

have Seen omitted from the correlation coefficients.

Process Variables Correlating Positively in Title | Schools and Negatively in

Non-Title | Schools. Tables -4 contain information about variables shcwing

contrasting linear slopes in the two distributions. Process variables which were
‘positively correlated with student learning gains in Title | schools but negatively
correlated in non-Title | schools are shown in Table |. Usually one or both of the

zero order correlations reached statistical significance, but not always.



In cases whare nelther zero order corretation was statistically siqnificant,
the direction ot correlation was still opposite In the two groups and
sufficleﬁfly stronq to produce a signiflcant effect In the test for con-
trasting |inear slopes.

The Table | data elaborate points already made in the previous papers:
Students in Title | schools did better with wel l-planned, teacher-dominzated
instruction, while students In non-Title | schools did better with student-
centered, indirect Instruction; maintenance of contro! and general management
were important In both groups but especially important in the Title | schools;
students in the non-Title | schools needed to be challenged with difficult
questions and could be adequately and even optimally handled with brief
teedback, while students in Title | schools needed to be "overtaught,”
requiring longer feedback and more individual attention. Calling on volunféers
apparently was a successful strategy in non-Title | schools, presumably because
the students were highly motivated, while teachers in Title | schools often had
to preseiecf the respondent rather than cal! on a volunteer in order to insure
wide participation.

Table 2 shows variables which usua?lygﬁhre uncorrelated with product
criteria in the Title | schools but were negatively correlated in the non-Title |
schools. Many of these relationships are unsurprising, although some deserve
comment. Note that the percentage of correct answers is negatively correlated
with student learning gains in the won-Title | schools, again pbinfing up the
need for teachers to chal lenge these chlldfén with dlfficul; material rather tnan
to overdwell to the point of needliess drill. The negative correlations between

the frequency with which teachers thanked children for carrying out management




requesfs was unexpected, although the contrast between Title | and non-Title |
schools on tnis variable bears out St. John's (1971) findings that child
orientation is more important for teachers working with disadvantaged childrer.
In any case, in non-Title i schools this expression of politeness and courtesy
was negatively associated with student learning gains.

The group difference on the measure of repeating the quesfioh versus
rephrasing the question or asking a new question probably reflects a difference
in the difficulty level of questions asked at the two kinds of schools. Re-
peating the question was uncorrelated with student Iearning'gains in the Title |
schools, -where more of the questions were probably at an easier or more basic
level, but it had a strong negative correlation in the non-Title | schools. |
Most probably, repetition of a question that was not answered the first time by
a student in a non-Title | school was tantamount to pointless pumping of the
student, so that provision of help in the form of rephrasing the question or

asking a new question was more appropriate than simply repeating the original

question.

The data for criticism following failure to respond and behavioral criticism
following student-initiated comments (criticizing the student for’ﬁaving called
out a comment without raising his hand) probably are related to the point made
above. Again, most probably the majority of times when a student in a non-Title |
schoo!l did not answer, he did not know the answer and could not resporid, so that
criticism was unfair and unjust. Similarly, most probably the majority of student-
initiated comments made in these schools were relevant to the topic, so that
criticism was probably inappropriate in most cases, although a short reminder
concerning the rules about calling out comments ﬁighf have been appropriate.

In contrast, failures to respond amorg Title | students probably were more often




expected

inappropriate or irrelevant, Even where they were relevant, classroom
manhagement was a greater problem in the Title | schools, st that criticism

might have been more appropriate if the teacher were dealing with a continuing

.problem of students' ¢ailure to raise their hands and wait their turn rather

than just calling out answers at wil!.

The data regérding teacher failure to give feedback after the student
responded to an opinion question are puzzling, in that negative relationships were
in the Title ! schools, where the students are generally less likely to krow
whether or not their response is appropriate or correct than are students in
non-Titie | schools. However, failure to give feedback was highly negatively

correlated with learning gains in the non-Title | schoo!s but was uncorrelated

with learning gains . in the Titte | schools,

The negative correlation between praise of student-initiated comments
and student léarnlng gains in the non-Title | schools, although surprising, is
but one of a large number of similar findings regarding praise in this study.
Despite the near-unanimous stress on the importance of praising sfudén?s, +he
present investigation regularly found +eacher praise to be either uncorrelated
or negatively correlated with measures of §Tudenf learning gains. See'Brophy
and Evertson (1973) for a more complete discussion of this fqpic.

Table 3 contains variables which correlated negatively with learning gains
in Title | schools, but positively in non-Titlie | schools. These are relatec
+o many of the data in Table |, and again stress the importance of manacement
and of providing individualized feedback and good instruction to students in
Titie | schools. Thus, Title | teachers could not merely wait for attention and
expect to get it; they had to use more active methods. Further, they could not
delay explanations; the children in these schools needed immediate explanations

in order to proceed with their work. They could not just call on volunteers,



8

since this would have restricted fhe discussion to a relatively small number
of children who were highly motivated and competent. Also, they had to "over-
teach." Too much questioning, relative to explanation &nd demonstration, was.
maladaptive in Title | schools, and relafivély high frequencies of wronq
answers were neqatively correlated with sfudenfllearning gains in these schools,
even though they were positively correlated with learning gains in the non-Title |
schools.

Tne réading group data show the importance of the teacher ina Title |

scnoc! staying with a studaent who has made a mistake, providing him with help by

‘rephrasing the question cr giving a clue rather than simply repeating the aquestion,

giving the answer, or moving on to someone else. This is part of a larger pattern
shown on a great number of measures from our study suqgesting that it is of

primary importance for teachers in Title | schools to qget a response from the

student with whom they are dealing at the time; whereas, in non-Title | schools,

it is primarily important that the teacher get the answer to the aquestion she has_

asked, but not particularly important that she get the answer from the student
who was asked the question originalliy.

In other words, students in non-Title | schools appareﬁfly learn just as wel |
whether they answer questions themselves or whether they observe and lisfén while
someone else answers. However, sustained interaction with the teachers in which
they themselves respond appears to be an important experience for the students in

Title | schools.

The final variable, indicating a negative relationship between inteqrating

relevant student-initiated comments into the discussion and student learning gains

in Titie | schools, coritradicts directly much of the typical advice given to
teachers, particularly the stress on the use of student ideas. Qur data suqgest

+that, while such advice may be useful for teachers in non-Title | schools, in
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Titlie | schools the importance of maintaining classroom control supercedes the
importance of variables such as use ot student ideas. "Apparently, teachers ir
the Title | schools Qere continually bombarded with student~initiated comments,
and teaching the students to raise their hands first and get feacher recognition
before calling out a comment was one of the major controi pwcbléms facing them.
Consequently, integration of student-initiated comments, evenbrelevanf ones, was
negatively correlated with learning gains in these schools.

Table 4 contains variables that were uncorrelated with student learning
gains in:Title | schools but which were positively correlated with lesrning gains
in non-Title | schools. Most of these involve provision of process feedback, and

the contrasting pattern between the two types of schools probably reflects both

——

the kinds of activities going on in the schools and the capacity of fhe~sfudenfs

to benefit from extended explanations. Students in the non-Title | schools
probably were more likely to benefit from such extended process explanafions, and
they were dealing with more difficult and hlgher level material which leant it-
self to more frequent and more appropriate use of such explanafions. Hence the
difference in correlations. The daf; on criticism after wrong answers again points
up the importance of challenging the students in non-Title | schools but providing
emotional support and warmth for students in the Title | schools. Even though
teacher praise did not have the expected positive correlations with leaknfng

gains, teacher criticism did have the expected negative correlations. JAppareﬁfIy,..
the students did not need or want positive teacher reactions in the form of
praise, but at the same time they were negafively affected by overreactive and
inappropriate criticism from the teacher. In general, 2 ndnevalua#ive, stick-to-
fné-busiﬁess-of-learning approach seemed to be the optimal one.

These |inear patterns in Tables |-4 are also shown in Table 5, along with




data from all of the other process variables. The preceding discussion covered
only those process variables which showed contrasting linear relationships to
product criteria in fhe‘fwé distributions. These relationships are relatively
straightforward Snd easy to discuss, compared to most of the nonlinear relaticn-
ships shown in Table 5 below. Table 5 contains ﬁrocess-producf relationship
data for Title | and non-Title | schools ?or every process variable included in
the study. These data are from the three successive regression analyses
described abdve, and are presented for inspection by our research colleagues.
Comments and suggestions concerning them (or any ofhér aspetf of the sfudyi are
welcomed, For the present, the data are presented without comment or inter-
pretation. This is because: the data concern a large number of process variables,
but only 31 teachers were studied, so that Efvafues are only suggestive; the rela-
tionships are somefiﬁes difficult to interpret meaningfuliy; the entire study is teir
replicated. Thus, interpretation of these nonlinear relationships will be witn-
heldlpendlng the results of the replication study.
Tablé 5 has been prepared so as to convey a maximum of information in a
minimum of space. Consequently, several conventions have been adopted to conserve
space. The following information about the table must be clearly understood if the
table is to be read accurately: {
|) Abbreviations have been used for *the fivé Metropolitan Achievement Tests
(WK = word knowledge; WD = word discrimination; R = reading; AC =
arithmetic computation; AR = arithmetic reasoningj.

2) Decimal points have been omitted from all.correlafion coéfficients.

3) Variable numbers refer to the tables in the two previous reports (Brophy
and Evertson, 1973; Evertson and Broﬁhy, 1973). Thus, Vafiable 3.6 refers

to the sixth variable in Table 3 of the Evertson and Brophy paper

(Variables |.| through 4,38 are high-inference variables from the



. Evertscn and Brophy paper; Variables Al through Rl4l are low-
inference variables from the Brophy and Everston paper -- M = morning;
A = afternoon; R = reading group).

4) The three statistical tests used were in sequential order of precederce
(different quadratic slopes test first, common quadratic slopes test
second, different linear slopes test third). [f more than one of
these tests were significant at the p = .10 level or lower, dafa. from
the first signiticant test are given In the table because they represent
the best fits for regression lines in the two distributions (Title |
and non-Title | §chools).

5) A cross containing four quadrants for statistical information appears
for each possible process-product relationship. Data for Title |
schools appear in the two left quadrants, and data for non-Title | schools
in the two right quadrants. Data for linear relationships appear in
the two upper quadrants, and data for non-linear relationships in the
two lower quadrants. The number below the cross is the squared Multiniz R
indicating the percentage of variance in fhe product séores accounted
for by the process veriable.

6) Data were entered in the table as follows:

a) Where statistical tests could not be run because of low N, or
where ﬁ fel! below 6 in one of the groups, the leffefs ND (No Cata)
appear.

b) Where statistical tests were run but no relationship reached the

.10 level of significance, the guadrants are empty, although the

squared Multiple R appears below.
c) Where a nonlinear test reached the .l0 level of significance, curves

showing the nature of the relationship in each of the two distributions




are shown in the two lower quadrants. Here there are no cor-

relations coefficients in the upper quadrants, because these are
based on |inear regression slopes and the test indicates that
curvilinear slopes provide a baetter fit. Thus, the curves shown
reflect the process-product relationships most accurately, and
they take precedence over the zero order Pearson sjs presented
In fhgufwc earlier papers.

d) Where neither curvilinear test reached the .I0 significance level
but the linear test did, the quadrants show both lines indicating
the nature of the relaflonship ( lower quadrants) and the corre-
spondihg Pearson r's {upper quadrants), as well as the squared
Multiple R, o

e) Sometimes none of the four tests reached the .10 level of significanc
but one or both of the Pearson :fs did. In these lnsfaéces, the

'Pearson r's appear in the upper quadrants but no lines appear in

the lower quadrants.

In sum, Table 5 contains the most precise information available on process-
‘product relatlionships Involving process variables inciuded in the first year of
our research. Where a relationship significant at the .10 level or below
appeared, it is shown in the table. Otherwise, the data for a given relationship
contain either: only the squared'mulflp!e R, where N was large enough to allow
analys!s but nc significant reiationships appeared; or "ND," indicating that N

was too low to wllow analysis or Interpretation.
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Variable

iable 1. Process Variables Correlating Positlvely in Title | Schoole bul
Hegqatively in Hlon=TItie | Schools with Product Criteria.

r's for T or's to
Process Variable Criterion Title | non-Title |
2 s L
Chaotic, Unplanned, Poorly Scheduled AC 46 48X
~ of Time Spent in Reading Groups WO S54% =3
S cf Time Spent in Reading Groups R 30 40K
> of Time Spent in Reading Groups AC 5% ol
~ Preselects Respondent before Question - A M, nC 45 -3z
% Answers Called Out by Students - A.M, R 55 -39
% Answers Calied Out by a Second Student after the
First Student Failed to Answer - Al R 36 P Al
= Felevant Student-initiated Questions Given Long
Feedback - A.i1, WK 54 -5
» Student-initiated Contacts Given Long Feedback-A.M,  \D ai _-47L*
o Correct Answers in Reading Group R 35 -3y
“ Asks Hew Question after Correct Answer-Readinag Group R 35 -45*
~ Asks tlew Question after Correct Answer-Reading Group AC Sorx -k
© Asks New Ouestion after Part-Correct Aiiswer -
Readina Group R 33 -55-®
% Rsks liew Question (across all responses) - Reading
Croup : 2 34 ~S7**
# heks liow Juestion {across all responses) - Reading AC g «3]
' Group
% Pelevant Student-initiated Questions ot Accepted -
“eading Group AC 6I1¥ -Gh¥
Teacher-Initiated \iork Contacts with Lona Feedback -
Reading froup R 17 ~De#¥

- — - - . ———— -

*n g . 10 x%n € 05



Tabie 7. Process Variables Uncorrelated with Product Criteria in Titlhe !

Schaols but hegqativoly Correlated in lion=Titlec | Schools,.

Vaoriable _ r's for vl foq
, .
ke brue faristle Critoriwn Title | non-litt: |
2.1 wrrine, depctitive, Monotonous Assignments WK 417 -4
2.2 T rrest Prguoren - A, ‘ AC -4 —ev
2.3 o Ltucent-fritiated Contacts Involving Personal
Lznecerns rather than Ylork = ALM, R -J4 -5 X
2.4 - Taacher Thanks Student Following ltananement Request-
R WK LUE -457
2.5 . Toacter Thanks 3tudent Following Management Request- 2 I -
A,
2.6 Rercat/fareat+tephrasetilen “uastion - AM, VR =14 -7
2.7 Repent/ peat+Rephrase+tiew Duestion - AN, AR 21 A
2.8 Lhedce “uontirn/Creca:s+Troduct+Choice Nuestion-,. P 10 -4
2.9 Rencats “uestion afier Part-Corroct Answer - PUH, 1 =51 ' ;(:(‘:"
2.10 Repeats Gucstion after Part-Correct Answer - P.M. AC ~57* -C77*
2.1 Criticizes Following F.’ailu'r'e to Respond -~ P.li. hC 35 A
2.12 Praise of ilevant Student-tnitiated Compent =t o -53 -y
2,13 , ielevant Student-initiated Comments fccepted -~ 7,70, R -i':i -5
2.14 wmaviorgl Griticisn after Relevant Student-lnitiated
Comeert = ™00 ' R ¥4 i
2,15 e~avioral Criticism after Relevant Student-Initiated i L et
Comment - P14,
2.16 ~enavioral Criticism after Relevant Student=Initiated 7L i -
Comment = .1,
2.17 sehavi rat Sriticise after trrelevant Student=initiated
Cormmapts - .1, ) L
2.1€ tiehavioral Criticism after Irrclevant Student-initiated 7. o) VY

Comments ~ P+,

O
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Yariable ‘ r's for r's fur

number  Process Variable Griterion Title | non-Title |
2.19 Uehavisral Griticism after Relevant Student-
Initiated Comment - Reading Group WH -46 =it

2.20 Genavioral Criticism after Relavant Student-

Initiated Comment -~ Readling Group . AC a7 =50¥
2.21 behavior Criticism after Rolevant Student-

initiated Corment -~ Reading Group AR -67 -5¢
2,22 %o Feedback after Opinion Ouestions - Reading Group 5K -08 -6I*
2.23 F#ic Feedback after Opinion Nuestions - Reading Group AC 44 -78%x
2.24 w Criticism in Student-initiated vork Contacts R 33 =5
2.25 ~ Criticism in Student-inltiated Work Contacts AC -24 -GE*

*» <. 10 **> .05




Tabie 3. Process Varlables Correlating Negatively In Titie | Schools but Positively

in Non-Title | Schools with Product Criteria.

feriable r's for r's for

\wmoer | Process Variable Criterion Title I non-Title |
3.1 Says Nothing, Waits as Method of fetting Attention R =27 45%
3.2 Delays, Explains Later If Child Doesn't Understand WK -66%* 52%#
3.3 Delays, Explains Later if Child Doesn't Understand AC ~42 35
3.4 2 Calls on Volunteers - A.M. R -62n% 44%
3.5 % Calts on Volunteors = A.M. AC -55%#* Sg%#
3.6 New Question after Correct Answer - A.M. WK ~58%% 32
3.7 % Relevant Student-init+iated Comments Integrated into

+he Discussion = A.M, AC -79* 22
3.8 Brief/Brief+Long 'eedback = A.M. R -5 % 38
3.9 Brief/Brief+Long Feedback - A.M. AC -44 45%
3.10  Choice Questions/Product+Process+Cholce - Reading

Group | AC 8% 35
3.4 % Wrong Answers - Resading Group WK -39 44%
3.12 % Wrong Answers - Reading Group AC -6 * 36
3.13 ¢ wirong Answers - Reading Group AR -“g2n* 46*
3.14 Process Feedback to Part-Correct Answeis-Reading Group R ~44 45*
3.15 Calls on Ano'rher‘Chlld after Wrong Answer - Reading

Group R =4] 39
3.16 Gives Answer after Fallure - Reading Group WK =41 40
3.17 Calls on Another Child after Fallure - Reading Group WK =24 554
3.18 Calls on Another Child after Fallure - Reading Group R -51% Spew

*n<g.10 ¥ & .05



Table Y, Coniinued,

Vord

viord

Knowledge ODiscrimination

‘Reading

Arithmetic
Computation

Arithpmoti
Beasonineg

mber Process Variable
9 Kigh 3tudent Withdrawal, l
Passivity, or Aimless or l
Repetitive Behavier Oi 0l gl ot
10 Clarity: Students Show Clear
. e K
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