DOCUMENT RESUME

ED 201 6106 SP 017 950

AUTHOR - Coladarci, Theodore: Gage, N. L.

TITLE Minimal Teacher Training Based on Correlatioral
Findings: Effects on Teaching and Achieveam2nt.

SPONS AGENCY National Inst. of Education (DHEW), Washingyton,
D.C.

PUB DATE Apr 81

GRANT NIE-G-79-0014

NOTE 101p.: Paper presented at the Annual Meetiag of the

American Educatioral Research Asscciation (Los
Angeles, CA, April, 1981). Contains some light

print.
EDRS PRICE MFO1/PC05 Plus Postage.
DESCRIPTORS Change Strategies: *Educational Innovation:

Elementary Secondary Education: Inservice Teacher
Education: *Teacher Attitudes: *Teacher Bahavior;
Teaching Methods: *Training Methods: *Training
Objectives

ABSTRACT .

Four classroom-based experiments in which teachers
were trained to use a direct instruction model were analyzz23 to
compare the results of intensive and minimal training methods. Trhe
direct instruction model involves extensive coverage of coatent,
student time allocated to instructional tasks, ani teacher time
allocated to the encouragement of students. The observed results of
those studies indicated that teachers could receive minimal training
in a teaching method and successfully implement it in the classroaonm
with significant improvement in student achievement. A fifth stuly,
designed to test these findings, failed to corroborate the positive
results obtained previously. After a year-long study,
experimental-group teachers with a minimum of training did not
evidence markedly greater conformity to the training recoanendatioas
than the control-group teachers did. The classes of these two groups
of teachers were not appreciahly different in end-of-year student
academic achievement. Trainiag-related behavior among
experimental-group teachers was not modified enough to effect
appreciable changes in subsequent student achievement. Th2se resalts,
and the resuits of the previous four studies, are analyzed, and
recommendations are made for further research. (Jb)

#**********:&tut*************************************************#***4!1

* Reproductions supplied by EDRS are the best that can be maiz

* from the original document.
*********x**r{*#*****************************************************‘



— - »

ED201610

Minimal Teacher Training Bas2d on Correlational Findings:

Effects on Teaching and Achicvement

“heodore Coladarci

University of Montana

N.L. Gage

Stanford University

U.S. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION “PERMISSION TO REPRODUCE TH!S
EQUCATIONAL RESOURCES INFORMATION

MATERIAL HAS BEEN GRANTED BY
CENTER (ERIC)
/ The document has been raproduced as

receved from the person or organization
ongnatng it.

.
' . Minor changes have been made to improve %M
1eproduction quality.

® Points of view or opinions stated in this docy- TO THE EDUCATIONAL RESOURCES
ment do not necessarily represent official NIE . "
pos.tion o policy. INFORMATION CENTER (ERIC).

Paper prescnted at the Annual Meeting

of the Amcrican Educational Resecarch Association

g

Los Angcles, 1981

The rescarch reported here was supported by a grant from
the National Institutc of Education, U.S. Department of

O Health, Education, and welfarc (Grant No. NIE-G-79-0014).
\ The opinions expressed do not necessarily reflect the
o position, policy or cndorsement of the National Institute
z
QO
Q

of Education. Warm thanks to Gayle Zachariasen and Kathy
Corbally for typing this paper.

a c . 2




Introduction

Direct instruction represents a constecllation of
teacher behaviors and classroom characteristics--"a
convergence of results" (Rosenshine & Berliner, 1978,
P. 3)--that has been identified in the accumulation of
process-product research. Further, the dircct instruc—
tion model has been regarded as forerost in explaining
growth in conventionally measured achievement, cspe-
cially at the clementary-grade level (Berliner, 1979;
Berliner & Rosenshine, 1977; Good, 1979b; Powell,
1978). Poweli (1978; also see Rosenshine, 1979, p. 38)
offered perhaps the most succinct presentation of sev-
eral key components of this model:

The coverage of content is extensive, time is

allocated to academic tasks, and the time is

not broken by frequent interruptions or changes

of task. Students spend a good portion of the

time allocated to instruction actually engaged

in instructional tasks, and the tcacher moni-

tors and cncourages task engagement on the

part of the students. . . .The atmosphere in

the classroom is one in which academic work is

both recognized to be important and perfcrmed.

(p. 29)

Experinmental Research

To date, four classroom-bascd»cxporimcnts have been
< conducted that incorporated the dircct instruction model :
Anderson, Lvertson, and Brophy (1979); Crawford, Gagec,
Corno, Stayrook, Mitman, Schunk, Stallings, Baskin,

Harvey, Austin, Cronin, and Newman (1978) ; Good and Grouws




(1979); and stallings, Needels, and Stayrook (1979). 1In
cach case, findings from previous correlational studies
¢f process-product relationships werec assembled ii:to clear,
concisc reading material for teachers. Further, random
assignment was employed in assigning the rlasses or
schools to experimencal conditions.

The training programs developed by Anderson et al.
(1979), Good and Grouws (1979), and Stallings ct al. (1979)
were based largely on process-product relationships reported
in Brophy and Evertson (1979), Good and Grouws (1977),
and Stallings, Corey, Fairwcather, and Necedels (1978),
respectively. Anderson et al. (197¢) acxnowledged the
additional influence of Blank (1973) and the Southwest
Educational Development Laboratory (1973). The training
program developed by Crawford et al. (1978) involved
the comprechensive examination and synthesis of the re-
sults of four large-scale correlational studiecs (Brophy
& Evertson, 1974; McDonald & Elias, 1976; Soar, 1973;
Stallings & Kaskowitz, 1974).

Because they have been conducted in regular class-
rooms, rather than specially contrived scttings, these
four ecxperiments rate high in <~7ological validity. They
have the recalism of being concerned with teaching that
has gone on over an extended time of several months or,

more typically, the cntire school 'year, rather than a



few hours, days, or wecks. 3ihne teachers in these experi-
ments have been practicing teachers, rather than student
teachers or teachers specially selected and employed for
the research project. And, becausec the teaching recom-
mendations manipulated +in these experiments were derived
from studies of naturally occurring teaching behaviors,
it was known in advance that this manipulation would
call for no esoteric behavior that was alien to regu .ar
classrooms.

Although for the most part relying on different data
bascs for the development of the training programs, these
experiments have in common the theme of direct instruc-
tion. 1In addition to demonstrating positive change in
training-related teaching practices of experimental-
group teachers, each experiment resulted in greater gains
in student achievement for experimental-group classes
when compared to control-group classes. Each experiment
1s described here.

Anderson et al. (1979). This cxperiment- was con-

ducted in White, middle socioeconomic~status (SES), first-
grade classes. Schools were randomly assigned to treat-
ments, after stratifying on school size and SES. The
dcpendent measure was the total reading score on the
Metropolitan Achievement Tests; the total rcadiness score

on the Mectropolitan Readiness Tests served as a covariate.

<
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Experimerntal-group tcachers r--coived a manual presenting
an instruccional model, which set forth 22 principles.

The trecatment was minimal in cost and time. 1In

October, the resecarchers met with teachers in

the treatment schools and described the purpose

of the study. The teachers who agreed to par-

ticipate read the manual describing the instruc-

tional model and mct again with the experi-

menters to discuss it.  There was no further

training, and no attempts were madc during the

Year to boost the treatment. (p. 195)

Obscrvations were conducted in all contrci-ovroup
classes and in 10 of the 17 experimental-group classes.
Between November and May of the school ycar, cach of
these classcs was observed on 15 to 20 occasions--roughly

oncc a week. A specially constructed observation instru-

ment was used that aliowed the investigators to "measurce

‘implcmcntation of the principles in the instructional

modcl as well as other aspects of first-grade rcading
instruction that might be important in assessing students'
achievement™ (p. 198).

Because not all experimental-group classes were ob-
scrved, the question could be addressed: Did the presence
of observers moderate the effoct of the trecatment? That
is, did cxperimental-group teachers who were obscrved
have classes with greater achiovement gains than the
classes of the unobserved experimental-group teachers?

A scries of between-class regression cquations

were cmployed to assess treatment cffcects, covariate-
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treatmen: intcractions, and i servation effects (i.e.,
observed versus unoise=ved czperimental-group teachers).
There was a significant treatment effect (p < .05):
After tne dependent variable was redaressed on the co-
variate, an additional 1909 of the variance was accounted
- for by entering the trecatment zerm. From similar
analyses, it was found that there was neither a statis-
tically sianificant covariatc-treatment interaction nor
a statistically significant obscrvation cffect. The
former finding indicated that, by conventcional standards,
homogeneity c¢f regress.ons could be assumed; the latter
indicated that the presence of classroom obscrvers did
not moderaote the treatment effect on student achievement.

Crawford ct al. (1978) . Here, the context was 33

n.iddle-SES, third-gradc classcs. Voluntcer teachers,
after their classes were stratificed on mcan academic
achievement, were randomly assigned to three experimental
conditions: obscrvation only (= 10), minimal training
plus obscrvation (N = 11), or maximal training plus cb-
servation (M = 12). Minimally trained teachers simply
L wore mailed at weekly intorvals a sories of five training
packets, which cmbodicd 22 principles (only coincidoen-
tally the same number of princinles used in the cexperi-
ent conducted by Anderson et al. [1979]). Tho maximally

trained tecachers, in addition to receiving the weekly

e
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packets, attended weekly mectings in the five-week
pericd during which the training packets were delivered.
These meetings were devoted to review and discussion,
along with videotape viewing and role playing.

As was noted above, all classes in the three groups
were observed. The observations were performed for a
total of approximately 16 full school days for each of
the 33 teachers tofore, during, and after the training.

Ostensibly, the two modes of training delivery dif-
fered considerably with respect to the teacher engage-
ment with the training material. Nevertheless, these
two training conditions had eguivalent effects on class
achievement on a vocabulary posttest. And together, they
were .69 of a standard deviation (D) above the mean of
the control-group classes (p < .15), althouyh there was
no comparable effect on a reading comprehension post-
test. Interestingly, minimally trained tcachers were
found to implement morce of the training roecommendations
than the maximally trained teachers. This difference,
however, may be partly artifactual. The minimally trained
teachers were initially higher than the maximally trainad
tecachers on a mecasure of verbal flucncy and a measure of
of structuredness, both of which correlated positively
with implementation. However, a difference in impleren-
tation--albeit a small one--remained aftor adjusting for

these initial differences.
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Good and Grouws (1979). rorty lower-SES, fourth-

98]

grade classes served as the conrext for this experiment.

n
9]

Tihie dependent variable was performance on the mathe-
matics subtest of a standardized achicvement test adminis-
tered in mid-bDecember; the same test administered in
Septenier served as a covariate. The training procedures
were similar +o those reported by Anderson ot al. (1379).
AN introductory meeting was held in September for aii 10
voluntcer teachers and their principals. At this meeting,
the general nature of the study was outlined and, sub-
seguently, schcools wore randomly assigned to treatments.
The rescarchers then described the nstructional model

to the 21 experimental-group tcachers for approximately

90 minutes, and the 45-page manual was distributed.

Two weeks after trecatment began, an additional %0-minute
mecting was held to answer questions about the program.
Almost all of the tcachers were observed on six occasions
between October and the end of January.

A class-level analysis of variance on residualized
gain scores indicated a treatment effect (p - .01l) favor-
ing the experimental-group classes. Good (1979b) later
reported that the cxperimental-group classes still held
an advantaqge at the end of the school year when the dis-
trict carried out its regular testing--roughly three

months alter formal obsorvations woere complceted.  That




a treatment effect was detected early in the school vyear
is noteworthy and, inleed, encouraging. Further, the per-
sistence of this effect for three months after classroom
observations were discontinuel might be regarded t :nta-
tively as evidence of the stability of the treatment
cffect.

The findings of Crawford et al. (1978) regarding the
minirmally versus maximally trained tecachers, the abscnce
of arn observation cffect reported by Anderson et al.
(1979}, and the results of Good and Grouws (1979) led
Good (1979b) to the following conclusiocn:

Although morec resea:ch on implementation is nceded,

tvo tentative conclusions are warranted: (a) clab-

orate delivery systcms may not . nccessary for
cffectively training inservice tcachers to perform
specifically identified classroom bechaviors, and

(b) observation of tecachers does not ncecessarily

have to be a part of the inservice training. (p. £7)

Stallirgs et al. (1979). This cexperiment differed

from the other three in two Critical respects. First,

the conte~t was junior and senior high school classes,
rather than ¢lementary-grode classes. Sccond, and per-
haps more important, the training was accomplished through
comparatively intensive workshops. Despite theze differ-
¢nces, the study nevertheless is rclcvang to the present
discussion in that, like the experiments discussed above,
dircct-instruction findings from previous correlational
process-product rescarch were put to experimental test

in reygular classes.

P~
S




Volunteer tcachers of 22 junior and 24 scnior high
scheol classes were randomly asslgned to a training or
no-training condition. Students renresented a broad

N range of ooth ethnicity and locale. Each class was
observed for three consecutive days in the fall, winter,
‘ arnd spring.

Four two-hour workshops were held for the 22 experi-
mental-group teachoers after the fall observations had
been completed. In addition to extensive discussion and
role playing pertaining to "the direct approaclhk to teach-
ing" (p. 6.10), obscrvation-based feedback and recommen-
dations were provided for each trained tcacher. An addi-
tional two-hour workshop was held after the winter obser-
vations had been completed. Finally, a tcacher-requested
meeting was held in April for the ezperimental-group
tcachers from all districts. Thoe meeting, which lasted
a full day, provided teachers the opportunity to exchange
information.

The dependent variable was gain on the Comprehensive
Tests of Basic Skills (CTBS) from the end of on¢ yecar to
the end of the next. (Complete CTBS data were available
for the classcs of 14 control-grouvp tecachers and 15
ecxperimental-group teachers.) The authors reported a
standardized mean-difference of .52 SD in favor of the

experimental -group classes. When calculated as recommended

ERIC 1
R
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by Hedges (1980)1 the standardized mean-difference is
.43 SD--still, an encouraging value, Although n> other
analyses becaring on treatment effects were reported, one
can compute a t ratio using the mean gains and standard
deviations provided {Sta*lings et al., 1979, Table 31).
The resulting value is 1.19 (p - .15).

4 note on implementation. In these four experi-

ments, any trecatment effect on student achievement clearly
is mediated by the extent to which the teacners imple-
mented the various instructional programs, That is, treat-
ment implementation is a neccessary condition for subse-
quent treatment effects on student achievement. Regard-
less of now thoroughly a teacher may have rcad the fur-
nished materials, such treatment effects cannot be expec-
ted where teaching proccsses have remained practically
unaltered. As Charters and Jonecs (1979) pointed out in .
the context of program cvaluation, "it is the use of new
instructionzl packages. . . .that constitutes an inrno-
vation, not the mere presence of the pnackages in the

classroowm” (p. 6, cmphasis in original) .

lnedges (1980) argucd that a standardized mean~-differ-
¢nce, cr "effect size," is best computed by subtracting
the control-group mean from the experimental-group

mean, dividing the difference by the pooled within-group
standard deviation, and multiplying by a correction
factor based or the degrees of freedom represented in
the denominator.
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Assumc that a given sample of teachers is reasonably
motivated to conform to teaching recommendations—-not an
implausible assumption with volunteer tcachers (e.g.,
Rosenthal & Rosnow, 1975). Then the question can be
asked, What influences actual implementation? Is there
inter-recommendation variation with respect to implemen-—
“tation?

The results on implementation from these four cxperi-
ments lend support to what Doyle.and Ponder (1977) called
"the practicality ethic." 1In their discussion of tcachers'
reactiuns to change proposals regarding instructional
practices, Doyle and Ponder (1977) held that "the study
of the practicality ethic is the study of perceived
attributes of messages and the way in which these percep-
tions determine the extent to which teachers will attempt
to modify classroom practices" (p. 2).

A judgment concerning this ethic is shaped by three

criteria: instrumentality, or the extent to which the

change proposal is stated clearly and with "procedural

specifications"; congruence, or the extent to which the

propcsal "is congruent with perceptions of [the teachers']
own situations"; and cost, or "the casc with which a pro-
cedure can be implemented and the potential return"
(pp. 7-8). .

Anderson et al. (1979) recported that successfully

implemented recommendations tended to be those that

13




described specific skills and focused on familiar, though
not necessarily relied upon, behaviors. Similarly, Good
and Grouws (1979) found that behaviors involving specific
requests were more successfully implemented. And Crawford
et al. (1978) reported that the less successfully imple-
menfcd recommendations tended to be more global and non- .
specific. These findings seem to reflect operation of the
instrumentality criterion.

When Stallings et al. (1979) concluded that "it is
difficult to get tecachers to try something they have
opinions against" (p. 7.4), it would seem that thesc authors
were addressing the congruence criterion. Similarly,
Ebmeier and Good (1979), having analyzed further the data
from the study conducted by Good and Grouws {1979), re-
ported that teachers who already "belicved" in an instruc-—
tional model like the onc being introduced through the
training were characterized by greater implementation.
Anderson et al. (1979) found that successfully implemented
belhaviors "had a rationale based on other classroom pro-
cesses or student outcomes that made sense to teachers"

(p. 219). 1It could be argued that this rationale pro-
vided congruency for the teachers. And to the extent that
such a rationale furnishes information regarding the poten-
tial return of implementation vis-a-vis student outcomes,
the teachers perhaps are able to make a judgment concerning

the cost criterion.

14
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Summary. In contrast to correlational process-—
product research, the results of thesc four experiments

allow tentative statements about causality, rather than

mere association. This experimental research indicates

that tiaining teachers to adopt a direct-instruction ap-
proach to teaching can result in positive change, when
compared to untrained teachers, in both training-related
tcacher behavior and student achicvement. Further, the
findings of Anderson et al. (1979), Crawford et al. (1978) ,
and Good and Grouws (1979) have suggested that such change
does not nccessarily require extensive investment on the
part of the researcher--that positive results can be ob-
tained through a minimal intervention. Referring to these
three experiments, Good (1979a) held that "these studics
illustrate that tcachers can be taught direct instructional
principlc§ in rclatively simple training programs that
lead to changes in teachers' classroom bechavior and stu-

dent achievement" (p. 9).

The Role of the Present Study

The present study constituted a minimal intervention.
Unlike the four experiments discussed above, this inter-
vention was minimal in that (a) the trcatment consisted

solely of mailing training materials to the cxperimental-
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group teachers and (b) only a limited number of brief
classroom observations were conducted.

As will be discussed in grecater detail below, the
teacher training in the ﬁrescnt study took the form of
the "minimal training" condition in Crawford et al., (1978).
The latter study, however, involved frequent and lengthy
classroom obscrvations. And although Anderson et al.
(1979) explicitly addressed the question of classroom
observations as a moderator of trecatment cffects on
student achievement, part of the training in that study
involved attending two meetings with project staff to
discuss the project and training matcrials. Good and
Grouws (1979) provided a total of ten hours of work -
shops during the training period and conducted extensive
Obscrvations, as wcll.

Thus, although encouraging claims have been made-
concerning the feasibility of a minimal intervention
(e.g., Good, 1979%a, 1979b; Good and Grouws, 1979), such
an intcrvention had not yet been undertaken. That is,
no intervention had been minimal with respect to both
the delivery of training and the conduct of classroom
obscrvations. The present study was such an intervention.

Sample
The initial sample comprised 33 voluntcer teachers

and their fourth-, fifth-, and sixth-grade students in

16
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a largce, urban school distrijct in the San Francisco
Bay Arca. Because of subscquent complications, the
number of classes on which the achievement-data analysecs
were based was reduced to 28. There w. re 966 students
in the 28 classes, 631 of whom had both pretest and
posttest achiecvement scores. All analyses bearing on
academic achicvement were based on these 631 students.
Most of the students (85%) in the'samplc were cither
Black (65%) or Caucasian (20%). As for occupational
status, roughly 67% of the parents had "skilled" occu-
pations or lower, -:rith ncarly one in five being uncmployed
Oor receiving AFDC. Approximately 20% had occupations
rated as "professional" or "whitoe collar." (Sce Coladarci
[1980] for description of the occupational-rating in-
strument.)

Instruments and Proccédurcs

The instruments in this study were the tecacher edu-
cation packets, the classroom obscrvation schedule, and
the Comprchensive Tests of Basic Skills.

The Teacher Education Packets

The teacher cducation packets (TEP) were developed
and used by Crawford 1 al. (1978) in their study. N
mentioned above, the TEP contained recommendations for

tcaching that were based on the large-scale correclational

17
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studies conducted by Brophy and Evertson (1974),

McDonald and Elias (1976), Soar (1973), and Stallings

and Kaskowitz (1974). The thousands of process-product
correlations presented in the technical reports of

these studies were examined and considered as the

basis for prescriptive statements (sce Crawford et al.,
1978, vol. I, pp. 25-31). There were several requirements
for a particular process-product corrclation coefficient:
(a) The. product variable had to be rcading achievement;
(b) the cbrrclation cocfficient had to be statistically
significant (p = .05); and (c) the process variable had
to be opecrationally defined.

Information sheets were prepared for cach process-
product corrclation satisfying these conditions (sce
Crawford et al., 1978, vol. I, Appendix A) . Each shecet
réportcd the process Qariable's opcrational definition,
m~an, standard deviation, and metric, along with the
process-product correclation coefficient and interpre-
tagion of this cocfficient. The operational definition
of a variable was importaﬁt in assessing the comparability
of its meaning across studies. And the mean and standard
deviation of a variable were necessary in estimating the
desirable level of the variable in -ractice. Where a

variable correlated positively with reading achievement,

18
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the desirable level was set at onec standard deviation
above its mean. Converscly, the desirable level was

set at onc standard deviation below its mean for any
variable that correlated negatively with reading achieve-
ment.

The interpretations of the 125 qualifying correcla-
tion coefficients provided the basis for three packets
of teaching recommendations, cach Packet corresponding
to a general arca of teaching: behavior management and
classroom discipline, instructional methods, and ques-
tioning and fcedback. Table 1 presents the number, and
source, of variables represented in cach of these three
categories. The contents of cach packet will be briefly
discussed he:e.

Behavicr management and classroom discipline. . This

packet is based on the findings that classes characterized
by a general unruliness and a poorly articulated system
of rules are also characterized by frequent nonengage-
ment in academic activities and student difficulty in
attending to academic tasks. Teachers are informed of
ways to manage their classes, largely in the light of
Kounin (1970; also scc Brophy & Putnam, 1979).

The packet cautions tecachers against disciplinary

errors that prolong or compound the problem--specifically,



Table 1

The Number and Source of Variables for Each of
the Teacher Education Packets' Categories

Category Number of Variables Study

Behavior Management and

Classroom Discipline 6 Brophy and Lvertson
' 3 Stallings and Kaskowitz
2 McDonald and Elias
2 Soar
Instructional Methods 106 sStallings and Kaskowitz
11 McDonald and Elias
0. Soar
6 Brophy and Evertson
Questioning and
Feedback Strateples 50 : Brophy and LEvertson
17 Stallings and Kaskowitz
4 McDonald and Elias
2 Soar

Source: Crawford & Stallings- (1978)
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the disciplinary errors regarding "timing" and “target."
Further, this pa.ket encourages teachers to develop a
"system of rules," which lets students know--without
always having to consult the tcacher--what they can

and should do during a given period. Finally, to curb
misbehavior as well as to identify anc respond to stu-
dents in need of assistance, teachers are encouraged

to monitor activities when students are cngaged in scat-
work.

In short, teachers are encouraged to develop what
Kounin (1970) called "withitness"; through monitoring
and vigilance, tcachers develop a keen awareness of their
class--who is and is not academically engaged, who needs
assistance, who is misbechaving (indecd, who is about to
misbechave), and so on.

Instructional methods. This packet highlights the

importance of large-group instruction, frequent usc of
questicn-and-answer scssions, and use of visual aids

amnd phorics exercises in reading activities. Additionally,
with secatwork assignmerts, this packet informs teachers

of the mportance of assigning work of appropriate diffi-
cuL-, using textbooks and workbooks (rather than games,
toy s, and machines), and minimizing through proactive
planning ‘he amount of time devoted to organizing and

giving di-cctions.

1~
ey
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Questioning and feedback strategies. This packet

pertains to the manner in which the tcacher sclects stu-
dents to respond to questions, the difficulty level of
the questions asked, and the provision of feedback sub-
sequent to the student's response. A summary listing of
TEP rccommendations is prescnted in Table 2.

An introductory packet briefly discussed the TEDP's
rationale and provided a classroom vignette illustrating
a tcacher whose practices largely conformed to the TEP
rccommendations. A fifth packet reviewed and summarized
the preceding packets. A sixth packet presented an
add: .ional classroom vignette, illustrating teaching
practices that were both consistent and inconsistent
with the TEP recommendations. To mecasure knowledgc
obtained, teachers were asked to respond to 24 different
scenarios in terms of the extaont to which the particular
sequcnce of cvents corformed =0 the TEP recommendations.
The six packets individually sere mailed to eXperimental-~
group tcachers in Dccember ancl January.

Finally, the tcachers received three rcfresher sheets
corresponding to the Second, third, and fourth packets,
respectively.  These sheets wore intendoed to provide a
succinct and accessible review of thoe contents of thoe three
packets and were mailed, one per week, over a three-week

pecriod beginning in mid-February.




Table 2

Summary of TEP Recommendatious

Bchavior MRanapement _and Clnnug_-l.._m_n_l_n_t;l oA ino

1)
(#3]
3
(&)
(s)

Teachers whanld have o syatem of ralon that alluen puplla to attend to thetr persaiul and
7rocedural nceds witlunt having to check with the teacher,

Teachers elumldd prev minbehaviary from continulug lung envugh to Increaws 1n weverlty
or wpread P amb At fect uther cht ldren,

Tendhers shonld attempt to direct dlveiplinary action accurately=--that 1w, at the chilld
who le the peimaey o @ ot o dleruptbon,

Teachers whoald heep "averrenctfons™ to w mintmum (cven though overreactions are prubably
clfectivu In atoppluy the minbehaviar),

Teachern (and atden, f present) nlwold meve arcoud the room a lot, monitor pupiin' seag-
work, and cunmonlcate to tho Puptis an awvircoces of thelr behavior, whlle aleo attendlng
to thu'r academic ncedw,

dnetoucttonal Methmin

(6)

(&)

(8)

(9)

a0
()

Specttic Methudn for Aklng, Quenttons and Frovidig be

(4P}

(t3)

(14)

as)

(e)

(17

(18)

as)

(20)

21)
(22)

When puplle wark tadependent 1y, teactiern nhould fnsurn that the ay lgnments are Intwront=-
Ing and worthuhile and acgil cany envorh to be completed by each pupll working without
teacher dircetion,

Teachera should kecp to o minimen wuch activitios au fiving derectlions ane arganlzing the
~luss for (antructlon, They can Gu thim by wriving ube Jailly schimdule on the board,
Innurfng that puplln Kimw where to vo ond Wit caolo, ot

Teachers yhoyld npend at teast oneethlird to one-inlf nf thelr time tuaching larger Rroupe
of puptla (mire than vight chtddrin), Whea they do teach amaller Rroups or Individuale,
they shauld take MLeps tu make sure thut the othar Puptle in the clawm have work to
shiteh they cnn attend,

Teachers mnould make abundunt uee of texthonkw, workbooke, and nther pencll-and-paper
aceivition, Thewe linve been Taund to be nusuciated with blghur puptd aclilevement ., Hat
the uwe of gamen, tuyu, Womachitnes hae wot bLeen found to be ansuclates with bigher puptl
achlevement,

Teaclhers shoulid provide visual demunntrattoas and phontce exere luew lo cunjunctton with
readlng activit by,

Trachera slinuld feequently conduct pulitt: (Lo, asdreamed to a lare 1 group or the whols
clauw) quentlon-nud -aunwor e lonin cone rraed wlth (4 acidemi Bubije U matter at hand,
With lvwe acidemtoably arfeated toplle, teacherw way jud a1t beipluy to fultiate sows
bricl private dincannlong concerntng prurmoaal satters .

dhaei

In welectlng puptls o respond to quentfune, teachern whould une the technique of calliing
on a chtld by name holure asktng the question, an a mrany of tnsortng that all pupile ere
wivew 20 1qual mumber of vppnrtanitlen to annwer gudow tans, -

Teachern wheuld avold calling on vulunteersn more than 10 ar 15 jercent of the time durlng
question-and-anawer weswtona, It {a ulso advlaable v divcourare puptl “cail outw” to
questions awked of other children (excepe powstbly from loss acadeaically ~riented children
who may beneflt from thin type of activiey),

In the tnterenr oof pruowt lng emouth, tank-o°jented dlmcucatony, teachern should not
encourage larye sa mbern of puptl=inftintey “tionw wnd commentu, It la alno tmportant

for teachers to ltwgen carefully to puptte’ oplulons wnd, {f o Clvagrecment 1o calted for,
tL expreos such dinapreemeat ta the chit]d.

With leas nendemtcatly ortented Puplla, teachern nhoulld ask casfer questions-~questione

that can alenwe aluayw be anvwerced correctly,  When qwentiontng more academically ortlented
Puptlu, tcachers should awk more difficulr queations-—queszione that are answered incor-
rectly abuut oue fourth uf ghe time. .

Teachers mhumbd glve prafue only fur really outwtandimg worky almo, pratye 13 likely to be
Bore cftective with lcae academically orfented puplln,  MIld critticinm s celfective 1n
communlcating higher expectattons ("you can do better™) to more academlcally ortented
Puptln,

With lens academbcally nefented Puptlu, teachern ahuuld wlwaye alm at retting the child to
glve 2ume kind of fespubne to a quentinn, Rephirantayg, viving cluen, or aaking & new quee-
thoa o tee weelol tectinbgues tor Welogtog faeth some anmver frowm a previowsly wileat
popll or onu he wayn I dan't know™ or ansecers tuvourrectly,

With oore academically oriented puptle vho gencrully become sctively favolved (n discus-
slona, teachicrs wnould L-ncentraty on getting the corerct reapnnwe,  Thereflore they
should redlrect questions to uther puptle {f the swure oacadentcally ortented pupil snuvers
incorrectly,

Teacherw whould glve the nnwwer (to both mare ont lesm acnudvmically orleated puptin) £f
the responsac tw at leant partly curgect.  Teachoern should mot nimply repent the aame
questlon Lf any puplt (eltlor more or lese acudenmbcally ordeated) dawwerws Incorrectly,
sayn “I don't know,™ ur rematon sfdent,

Wieh oire academirally arfented poplin, teachwre aboyld wlve hrief feedbinek extenaively
(80X or mare uf the time) during private, onc-to-vue dincussfone. When dealing with lean
scademically ortented puplln, ceactivrn whould ume upproximitely equal amoonts of brfef
and longer feedback, talluring the duration of their reactione to the neceds of the tndlivi-
dual child tn each aftuation.

Durtng reading-group inetructiun, teachers whould Rive & maximal amount of pefef fecdback,
and provide fant-pnced activitlen of the "dr{ll” type.

Durtng publie quewtlon-anj-anwwer wenslone, teachers should Occasionally give a dets!led,
"wliy explanatiug in anwwor to a yuestion,
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Additional quizzes, general questions, and rating
forms were included in the TEP, as well. Covering the
main points and recommendations in the respective packets,
the quizzes had either a multiple-choice or sentence-
completion format. Answer keys were provided for all
but one of the quizzes, the exception being a final,
comprchensive quiz. General questions were structured
in an open-questioned format and coverod the teachers'
TEP-related opinions, attitudes, and practices. The
rating forms‘called upon the tecachers to estimate the
frequencies in their classes of various activities and
events that were discussed in the packets. Although not
included here, completed analyscs of these data are dis-
Cussed in Gagec and Coladarci (1980) and Mohlman, Coladarci,
and Gage (1980).

Classroom Observation Schedule

This instrument, adapted from a measure used by
Crawford et al. (1978), is a 4-page record of observer
judgments and estimates on both low-inference and high-
inference variables. For example, it contains items
pertaining to the number of times the "tecacher teaches
groups of 8 or more pupils at a time" and "tcacher calls
pupil by name before asking question" (low inference),
as well as items regarding the degree to which there exists
"effective usc of system of rules by tecacher" and "communica-

tion of awarcness to pupils by tecacher” (high inference) .

24
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Bach of the 26 items in the observation record
reflects components of the TEP (sce Table 3). The
alternatives for cach item in the observation schedule
were scored so the highest value represented the highest
degree of conformity to the recommendations for that
item and thz lowest value represented the lowest degree
of conformity. Thus, the cbservation records yieclded
a rough estimate of the extent to which teaching practices--of
both experimental- and control-group tecachers, before and
after training--ro“lected the TEP recommendations.

Each tecacher was observed on four two-hour occasions--
twice in the fall ard twice in the spring. Thus, in the
present design, tecachers and occasions were crossed. Each
observer, howcever, did not observe all teachers; hence,
observers were nested within teachers. . Further, because
not all observers obscrved on each of the four occasions,
observers similarly were nested within occasions. The
observation design is represented by the schematic in
Figurec 1.

The Comprehensive Tests of Basic Skills

The Comprchensive Tests of Basic Skills (CTBS), a
nationally standardized test of academic achievement,
scrved as the dependent measure. In 1976, the school
district's committee on test selection chosc the CTBS

for regular use in the district. Of five standardized




Table

3

Sunmary Listing of Categories of the Classrocm Observation Record

1. Terget Errora 15. Teacher uazs phonica exercises {n teaching reading
2. Tinirg Errora 16, Studenta yse textbooks, vorkbooks, paper-pencil
activities, etc.
3. Overreactiona by teacher
17. Teacher'a aaount of direction-giving and organiricy
4. Efrectiva use of avstes of ryles by teacher
18. FPostticning of tealding or cath group: pupila’
5. Teacher avareness of behavior prebless bazks tovard the rest of class
6. Cozxunication of avareness to pupila by teacher 19. Tetal tire fn private, personal nattera with one
child ac & tie.
1. &) Teacher wrote datly schedule on ¢halkboard
20. a) Kurber of eines the pupfla’ acedealc ansvers
b) Teacher zade use of written achedule vere pately correct
8. Teacher calls pupt) By naze before saking questton b)  “hen there 16 a partly correct ansver, egefuate
the nirber of tires the teacher went -head +nd
9. Teacher accepts call-outs during questicn-arsver gessicns fAve the right ansver
10. Teacter encourages puptl-tnfcfated guestiors and cowments 2}. Teacher's task orfentatica tovards the deffned task
11. Llength of teachec‘a public feeldback n tealing g-oup 22. TYeacher's posfeive affect towvard one or gore
children
12, Tescher ponttors puptls® tndividual and scall-group vork
2). Teacher'a negative affect tovard one or more
13, Teacher teaches groups of 8 or more pupila at a tice children
14, Teacher uvaes visual desonstrattons in teaching reading 24, Attention of atudents
or other academic aubjects
25. Molae level of claasroos
.
Tk
3
20
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Figure 1. Schematic of Observation Design.




achicvement tests that were evaluated for disirict use,
this test was judged as providing the best match between
test content and local curricula.

Test scores from the spring 1978 and spring 1979
administrations were recorded from computer printouts
provided by the school district's rescarch department.,
The 1978 data and the 1979 data scrved as the pretest
and posttest, respectively. Each student's test scores
were combined to yield a reading total score and a
mathematics total scorec which, in turn, were combined
as a total score.

Assigning Teachers to Experimental Conditions

Tecachers were assigned to the control group or experi-
mental group in the following manner: (a) Grade-equiva-
lent means on the CTBS pretest were computed for each
class; (b) scatterplots? were made, displaying the joint
distribution of CTBS mecans and fall conformity-to-
recommendations means; (c) teachers were paired in each
scatterplot according to proximity; and (e) at a toss of
a coin, onc tecacher in the pair was assigned to the
experimental group, and the other tcacher to the control

group.

2These scatterplots were made scparately for fourth-grade
classes, fifth-gruade classes, and fourth-fifth combina-
tion classes. The decision to add sixth-grade students to
the sample was made after tecachers were assigned to the
experimental conditions.
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Experimental-group tecachers were asked to become
familiar with the corntents of the TEP and, further, to
follow the varicus recommendaticns in their teaching.
Additioneally, thesc teachers were asked to complete the
quizzes, open-ended questions, and rating forms associated
with cach of the packets, returning their responses by
mail. Project staff did not meet with any tcachers
to discuss the training materials or to encouragc imple-
mentation.

Results: Implementation of Training

The statistical analyses focuscd on three main ques-
tions. The first question concerns implementaticn of
the training recommendations: Did the intervention appre-
Ciably alter the training-related teaching practices of
experimental-group teachers?  The second gquestion concerns
treatment cffects on student achievement: Did the inter-—
vention produce significant increments in academic achiove-
ment for the students in the experimental-group classes?
The third question addresses the study as a correlational,
or proccss-product, one: Irrespective of experimental
condition, vas there a positive relationship between
tecachers' conformity-to-reccommendations and student achieve-
ment?  This scction presents the analyses and results
associated with the question of trcatment implementation.
The second and third questions are covered in the following

sections.
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As was noted above, each of the four observations
was coded to yield a total score representing a teacher's
gencral conformity-to-recommendations (CTR). The two
fall CTRs were averaged for each tcacher, as were the
two spring CTRs. It was the CTR total, rather than
the CTR item, that was emphasized in the analyses of the
observation data. (For analyses of item data, see
Colédarci [(1980].) Analyses that employed the CTR tctal
werc considered more meaningful for several reasons.
First, this study, as will be recalled, represented
a minimal intervention. liere, one of the defining charac-
teristics of such an intervention was the limited number
of bricf classroom observations. To proposc a compre-
hensive item-level analysis of the obscervation data scems
inconsistent with the stated purpose, as well as with the
design, of the study. Seccond, as Crawford anrd Stallings
(1978) pointed out, the nost compelling and defensible
analysis is onc of the program as a whole (i.c., total
CTR) simply because the discrete teaching reccommendations
were not independently manipulated. While analyses that
focus on the discrete tcacher behaviors may prove intrigu-
ing, the inevitable intoercorrelation among these hehaviors
rcnders problematic any clear and meaningful interprctatién.

And, third, as the sum of n positively corrclated items



has greater reliability than each item considered indi-
vidually, larger and hence more meaningful differences
are more lixely to be found with the CTR total.

The first task was to explore the reliability-
stability of the CTR. Then, group differences on CTR
were examined to assess treatment implementation.,

Reliability-Stability of CTR

The corrclation between the two fall observations,
the two spring observations, or the mean fall and mean
spring observation represents at once (a) the reliability
of thé observers and (b) the stability of the teachers®
behavior. That is, (a) what would be the agreement be-
tween the obscrvations of two individuals if they had
observed the same teacher on the same occasion? Aand
(b) how similar would a teacher's obscrved behavior be
over two occasions if chserved by the same individual?
With the observation design of the pPresent study (sec
Figure 1), these two sources of variance arc com. letely
confounded.

Given the importaince of establishing the reliability-
stakllity of the CTR and, further, because it is somewhat
independent of the question of trecatment ecffects on stu-
dent achievement, analyses assessing CTR reliability-
stability were conducted on the original sample of 33
teachers as well as on the final sample of 28 teachers

(i.e., for whom adcquatc CTBS data werec available.)

Sy
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Table 4 presents, for the full sample, the means,
standard deviations, and intercorrelations for total CTR
corresponding to each of the four observation occasions.
The two fail CTRs are moderately correlated (r = .27),
as are the two spring CTRs (r = .27), while the remaining
correlations are much smaller and changing in sign.

The reliability of the sum of the two fall CTRs and
of the two spring CTRs can be estimated by applying the
Spearman-Brcwn formula. The estimated reliability of the
fall sum (hereafter, "fall total CTR") becomes .43, which
is the same estimate for the spring sum (hereafter,
"spring total CTR"). These estimates are equivalent to
generalizability coefficients (Cronbach, Gleser, Nanda,

& Rajaratnam, 1972). As such, they represent the ratio

of between-tcacher variance to the total observed-score
variance--the latter comprising both between-teacher vari-
ance and the nested combination of variance attributable
to interactions involving teachers, occasions, and
observers (see Figure 1).

The fall total CTR and spring total CTR ‘are virtually
uncorrelated (r = -.0l1). Because this correlation was
calculated with experimental conditions pooled, the zero
corrclation might suggest the influcnce of the training
on the experimental-group teachers. The fall-spring

corrclations for control-group and cxpcrimcntal—grodp



Table 4

Conformity~to-Recommendat ions (CTR) total Scores:
Means, Standard Deviations, and Intercorreiations,
Experimental Conditions Pooled

(N = 33)
r
M sb 1 2 3 4
1 Fall 1 70.5 10.0 27 =19 -,07
2 Fall 2 72.6 8.4 .07 .23
3 Spring 1 71.5 9.0 .27
4 Spring 2° 67.8 8.2
a .
N = 32.
Table 5
Conformity-to~-Recemmendations (CTR) Total Scores:
Means, Standard Deviations, and latercorrelations,
Experimental Conditions Pooled
(N = 28)
r
M Sbh 1 2 3 4
1 Fall 1 71.8 9.9 18 -.36% -.09
2 iFfall 2 73.1 8.4 .03 .21
3 Spring 1 72.0 8.4 .16
4 Spriug 2 67.4 8.2
*p< .10

33
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teachers are .21 and -.14, respectively,

sltnough the fall-spring correlation is cssentially
zero, the gencralizability cocfficient representing CTR
Scores across four occasions is .31. Because the former
is bascd on two occasions wherces the latter is based on
four occasions, it is ro* surprising that the latter is
larger. The corresponding within-group ge¢ eralizability
Cocificients are .47 and .16 for the control group and
experimental group, respectively. Again, the difference
between these two values suggests some influence of the
training.

CTR means, standard deviations, and intercorrelations
for the restricted sample are presented in Table 5. With
the reduction in sample size, there is a concomij tant
reduction in the magnitude of the correclations between the
two fall CTRe and, similarly, betwcen the two spring CTRs.
The former is reduced from .27 to .18, while the latier
from .27 to .21. With the Spcarman-Brown formula applied,
the estimated reliabilities of the fall total CTR and
spring total CTR arc ,31 and .28, respectively; these
correlations arec disappointingly low.

Additional information concerning reliability is
obtained from the alpha coefficient (¢.o., Cronbach,
1970), a mecasurc of internal consistency. Table 6 pre-

scnts the alpha coefficients associated with each of




Table 6

Conformity~to-Recommendations (CTR) Total Score
Alpha Coefficients by Observation Occasion,
For Full and Restricted Samples

Full Sample » Restricted Sample
Occasion (N = 33; (N = 28)
Fall 1 .76 .76
Fall 2 .67 .66
Spring 1 .69 .68
Spring 2 .69 .70

Note: In calculating the alpha coefficients, missing item-
data were replaced with the item mean for the particular
observation occasion.
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the four observation occasiu:nsg. Ranging from .66 to .76,
these cocerficients reflect respectable degrees of internal
consisterncy.

summary. When based on the full sample, total CTR
cvidences moderate reliability-stability both across the
two fall occasions and across the two spring occasions.
Indeed, when one considers the context in which reliability-
stability was determined--the nature of the classroom
obsecrvation instrument, the infrequency and brevity of
classroom obsecrvations, the inherent variability of
teacher behavior--the obtained correlations arc almost
impressive.  When based on the restricted sample, however,
these correlations are reduced substantially; the corre-
lations &¢»parently could not withstand a further reduc-
tion in size of an initially small sample. Finally,
wnether based on the full or restrict.od sample, within-
occasion measurcs of internal consistency are relatively
high.

Group Differences on CIR

Because classes were randomly assigned to the cxperi-
mental conditions, the difference in fall CTR between the
control group and cxperimental group was cxpected to be
practically negligible. Tnasmuch as Classes were randomly
assigned to cxpcriméntal conditions and, further, prc-

training and posttraining observations were conducted,
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the suitability of the analysis of covariance (ancova) was
initially entertained. The utility of ancova in such a
design would lie more in the consequent reduc%Zion of
error variance than in the posttest adjustment for initial
differcences on the pretest (e.g., Linn & Slinde, 1977).
Reducing the error term, of course, results in a more
sensitive statistical test; but, because this reduction
increases as the magnitude of the pretest-posttest corre-
lation increases, ancova is of little use where this
correlation is less than approximately .40 (Elashoff,
1969). Such a correlation was rnot expected (and, ulti-
mately, not obtained) between the fall and spring CTR
and, consequently, the use of ancova was considered unwar-
ranted. Rather, t ratios werc computed for the difference
between the spring CTR means.

Table 7 presents the means and standard deviations
of the CTR totals, by cxperimental condition. Al though
favoring the experimencal group, the springdifference in
CTR between the two groups is not statistically signifi-
cant. Thesec data indicate that, as a whole, treatment:
implementation was pocr: Training-related tcaching prac-
tices of the experimental-group teachers were not altered
appreciably.

The mean differences presented in Tablc 7, however,

can be examined at a descriptive level. For the full



Tabvle 7
Conforuity-to-Recommendations (CTR): Within-Group Mcans and
Staadard Deviatlons for the Fall, Spring, and Full-Year Observations
for Lhe Full Sample (8=33) and the Kestricted Sample (N=28)

Full Sample

Control E«xperimental

(= 16) (N = 17)
CTR M SD M Sp I
Fall 72.38  7.14 70.71  7.67 - .65
Spring 69.19  5.85 70.56"  7.70 .57
Full Year 70.78  5.07 70.59% 5011 - .11

Restrleted Sample

Control Experimental

N = 13) (N = 15)
Fall 14,15 5.39 70.97 8.07 -1.20
Spring 68.92 3.95 70.40 7.94 .61
Full Ycar 71.54 3.40 70.68 5.28 - .50

“N = 16,

birwus computed for the difference between uncorrelated
means because the correlation between piairced experimental-
and control-group teacheérs' CTR scores was only .17 in the
fall and .28 1a the sprinp.  The ts for correlated means

hiad to be based on fewer teachors and were, In any casc,
essentially the same In magnitude and statlstical signifi-
cance as chose reported here.  No L reported here is statis-
tically sigaificant (a = .05).
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samole, the experimental-group pretreatment CIR mean falls
below the corresponding control-group mean (-1.67 raw-
score points, or -.23 SD). After treatment, in contrast,
the experimental-group mean is slightly above the mean of
the control group (1.37 raw-score points, or .20 SD) .
These small differcnces are morc prorocuniced in the re-
stricted sample, where the standardized mean-differences
are -.46 SD and .23 SD, respectively.

Also, although the experimental-group pretreztment

CTR is slighlty lower than the corresponding control -
group CTR and, {further, the experimental-group posttreat-
ment CTR is slighly higher than the corresponding control-
group CTR, CTR in c¢ach grovp declines from fall to spring.
This 1is considerably more marked for the control group,
howsver: Raw change in CTR from fall to scring for control-
droup ceachers is -5.23, whe-eas the corresponding figure
for experimental-group teachers is -.57. This aspect of
the mean differences in total CTR suggests that the effect

f the tcacher training may have been to retard a declinc
from fall to spring in the incidoence of training-related
tecaching practicces amorg experimental-group teachers.

While pcerhaps encouraging, thesce trends were not likely

to have made any significant diffcrcncc—-statist;cally
or practically--in the end-of-year academic achievement

of the students in the control and experimental groups.
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Pesults: Treoatment i iccts on Achievemoent

sy

The impact of the TEP on student achievement was
exwailned using the Johnson-Neyman technique (J-N), (e.qg.,
Rogosa, 1980;. This technique, an alternative to con-
ventional analysis of covariance (ancova) for assessing
treatment efifects, is especiallv uscful in comparing non-
rarallel regression lines. Because J-N is generally

not as familiar as ancova, the two approaches will be
briefly discussed side by side. The outline of the
analyses that were performed will follow.

Basically, ancova is a cembiation of analysis of
variance (anova) and regression analysis: The differences
between posttest means are examined in conjunction with
the posttest-on-pretest pooled regression. In a two-
group pretest-posttest rondomized design, for example,
ancova cvaluates the posttest mean-difference after taking
into consideration between-group variance on the pre-
test, or covariate. Such a procedure has two important
advantagés over an anova on the posttest mcans, alonc:

(a) The posttest mean-difference is adjusted for any
mean difference on the pretest, and (b) because pre-
test variance is removed from the crror term and ex-—

plicitly incorporated into the analysis, the reduced

error variance results in more precision for the comparison

AN
S



32

of the within-group3 regressions. This increased pre-
cision results in a greater probability of rejecting
the null hypothesis (i.e., power) when, in the popula-
tion, the null hypothesis does not hold.

A major assumption of the ancova model is that the
covariate and treatment do not interact; that is, it is
assumed that the population within-group regressions
are parall=l, or homogeneous. If significance tests
indicate heterogeneity of regressions, ancova should not
ke used. But, because such statistical tests typically
lack sufficient power to detect significant differences
in slope (e.g., Cronbach & Snow, 1977), failure to re-
ject the null hypothesis from a perfunctory test for
homogeneity of regressions does not insure that the popu-
lation within-group regressons are homogeneous. J-N
makes no assumption regarding a covariate-treatment inter-
action and, according to Mendro (1975), "offers possibly
the only satisfactory alternative to [ancova] when group
regression coefficients are unequal" (quoted in Rogosa,
1977, P. 2). This technique, in contrast to ancova,
establishes "regions of significance" on the covariate

in which there is a statistically significant difference

3Here, the term "within-group" refers to the respective
treatment group. Thus, a regression is computed separately
within the experimental group and within the control group.

11
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between treatments. Rather than asking the ancova
question concerning the treatment effect, J-N asks tﬁc
question: For what range of X, the covariate, does a
significant trcatment effect exist? The distinction
between the two questions is nontrivial.

A brief example, in the context of the present
study, may help clarify the distinction between these two
methods. X and Y are the pretest and posttest, respectively,
and there arc two experimental conditions: Experimental-
group tcachers receive the TEP, and control-group teachers
do not. The ancova model assesses the treatment effect
by looking at the group differences on Y with X as a covariate.
Essentially, Y is regressed on X and the residuals--what
is not predicted by A--are cxamined for any treatment effect.
Any obtained trcatment cffect is assumed to be constant
over all levels of X--that is, the two slopes are assumed
to be parallel (see Pancl a of Figure 2).

The assumption is made, then, that the TEP has a
relatively uniform impact on school achievement, regard-
less of whether the classes are low, medium, or high on
entering ability.4 1If this is not the case--if, in fact,

treatment and covariate interact--a major assumption

4Herc, the term "ability" is used loosely, referring to
the general achievemcnt level of the class at the be-
ginning of the school ycar.
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Figure 2. Comparing within-group regression lines:

(a) parallel slopes, (b) treatment and covariate interact,
(c) Johnson-Neyman technique.

43




underlying ancova is violatoed and alternative methods
should be considecred. If ancova is used, the results
may be very misleading, depending on the degree of
interaction present.

Imagine that an interaction exists between trecat-
ment and covariate such that the TEP has a large effect
in low-ability classes, but a virtually negligible
effect in high-ability classes (see Panel b in Figure 2).
If ancova is used, a single vertical distance between the
two within-group regressions is assessed and, in turn,
used as an cstimate of the'adjusted mean-difference on Y,
This difference, however, is evaluted at the value of X
correcsponding to the weighted average of the two group
means; as such, this differcnce can be thought of as an
"average" or "overall" treatment cffect (Rogosa, 1980).

In the context of the interaction presented in Panel b

of Figure 2, the reported treatment effect would be mis-
leading, indeed: It would underestimate the treatment
cffect for low-ability classes and overestimate the treat-
ment effect for high-ability classes. The problem is
especially pronounced where the lines of a markedly dis-
ordinal interaction cross in the middle of the range of

X: The adjusted mean-difference on Y would be rdughly
zero (i.c., because this adjustment is made near the point
at which the lines cross), while an examination of the

vertical differences between the regression lines at

14



low and high value: of X would result in a drastically
different impression. Clearly, with nonparallel straight
lines, reports only of the vertical distance are neither
very mecaningful nor very compelling (Rogosa, 1980).

J-N, on the other hand, does not require the assunp-
tion of homogeneity of regressions. A line, D(X), is
determined that represents the vertical distance (D),
for a given range of X, betwecen the two sample within-
group Y-on-X regressions. "For the comparison of the
within—group'regressions, D(X) is the key summary of the
data" (Rogosa, 1980). To assess statistical significance
for D(X), a simultaneous confidence band is constructed
for the difference of the population within-group re-
gressions. This band is bounded by hyperbolae (sece
Panel ¢ of Figure 2).

The simultaneous version of J-N identifies regions5
on X in which there is a statistically significant dif-
ference between the two sample within-group regression
lines. These regions are identified by the manner in
which the confidence band intersects the X éxiSE*~Values
of X that fall outside the confidence band are in the

region of significance. In Pancel ¢ of Figure 2, where

SBefore constructing the simultancous confidence band,

one can conduct a preliminary test to see whether or not
any regions exist. See Rogosa (1980) or, for an alterna-
tive formula, Serlin and Levin (1980).
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D(X) is based on the interaction presented in Panel b,

one sces that this region covers low-ability classes

to classes moderately high in ability. The region of
significance does not extend beyond this point. The
conclusion would be that the teacher training had an
appreciable impact on achievement for this particular
range of X, but not beyond. It is in this manner that
the results of J-N can be more revealing and meaningful
than an ancova estimate of the "average" treatment effect.

Procedures and Outline of Analyses

Each class mean was weighted by the corresponding
number of students on which the mean was based. Such
weighting takes into account differences in precision of
class means that results from different class sizes.
Weighting is especially advisable when there is marked
variabiiity in this class characteristic (Cronbach, 1976,
pp. 4.7-4.11; Cronbach & Webb, 1975).

First, the two within-group regressions were compared.
The model for these regressions, computed separately

within the experimental group (subscript E) and the con-

trol group (subscript C), is:
Y. =, + 2 X, + ¢. for j=1,...,n,
~ J E Ej (] ] B (1)
Yj = uc'+ HCXj + rj . for ]=nE+l,...,N
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where « and § represent, respectively, the intercept
constant and the slope associated with the posttest (Y)
on pretest (X) regression. The within-group regressions

can be combined as:

Y. = g, + ¢, T. + g

215 3Xj+HT.X.+r.

47373 J
(2)

for j=1,...,N

where the new terms are the regression coefficient 32
associated with the treatment T--the latter being a
dummy variable coded 0 (control) or 1 (experimental)--
and the regression COCfficicnf H4 associated with the
interaction of treatment T and covariate X. ﬁ4 is
equivalent to the difference between the two within-
group regression coefficients; in the context of
Equation 1, g, = @, - g

4 B c’

and is equivalent to «_. in Equation 1,

ty is the intercept constant
c 33 is the regres-
sion cocfficient associated with the covariate, and is
equal to fo in Equation 1. Parameters in Equation 2 were
cstimated by ordinary least squarcs; analogous relations
hold for the sample quantities. (Sample estimates arc
denoted by the lower-case "b.")

Again, J-N involves the calculation of a line, D(X).

D(X) represents, for the rangc of X, the vertical distance

47
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between the two sample within-group regressions. Two

sample estimates are neceded to determine ND(X):

D(X) = bz + b4X (3)

The line D(X) is plotted against the X and Y axes.
Here, b, is the point at which D(X) intersects the Y
axis and by is the slope of D(X). The point of inter-
Section at the X axis is equal to -by/bg. The Y axis,
Scaled in the units of the particular posttest, reflects
the vertical distance between the two sample within-
group regressions and intersects the X axis at Y = 0.
Thus, the difference between the two regression lines is
zero at the point at which D(X) intersects the X axis.

With this information, *hen, a plot such as that
appearing in Panel ¢ of Figure 2 can be constructed.
From a plot like this, one can determinec the vertical
distance between the two sample within-group regressions
for a given X. Alternatively, this distance, for a given
X, can be assessed by solving for D(X) in Equation 3.
(The procedure for constructing these plots is outlined
in Appendix A.)

Identifying the simultanccus regioﬁ of significance

involves few additional calculations (Procedures are
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bresented in Rogosa, 1980). The unstandardizéd regression
cocfficients by and bgy and elements of the corresponding
variance-covariance matrix are required for these compu-
tations. A 100(1 - «) percent simultancous confidence
band for the difference of the two population within-
group regressions is constructed. As noted above, the
region of significance is identified by the intersection
Oof the confidence band with the X axis. The region of
significance compriscs those valucs of X that fall outside
the confidence band (see Pancl c of Figure 2). 1If the
confidence band does not intersect the X axis, there is
no region of significance. {The procedure for constructing
a 95% simultancous confidence band is outlined in
Appendix A).

1f a "packaued" regression program (e.qg., Nie, Hull,
Jenkins, Steinbrenner, & Bent, 1975) is used and the
terms in Equation 2 arc enterecd stepwise, one ad-te s sonally
can examine the ancova cstimate of the treatment effect,
as well as test the homogencity-of-regressions assump-
*ica.  The training term (T) would be entered on the
first step, followed by the covariate (¥) on the second
step, with the interaction term (9¥) enterod on the
third and final step. Because it represents the differ-
ence of the two sample within-group recaression coef-

ficients, by provides information bearing on the

49
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homogencity~-of-regressions assumption.  When the two lines
are parallel, the slopes are equal and b4 = 0. Converse-
ly, when the two lines are appreciably nonparallel--
that is, when interaction exists--the slopes are differ-
ent and b,y is comparatively large. Thus, evaluating the
magnitude of by lnads to a conclusion concerning the
assumption of homogeneity of regressions.6

The treatment effecﬁ that would be provided by
conventional ancova is obtained by examining the re-
gression coefficient associated with the treatment term
(T) at the‘ﬁggggg step of the regression procedure.
This cocfficient is identical to the :reatment coffect
that would be obtained from a packaged ancova program
aad, as such, represents the adjusted mean-difference
on the dependent variable. The pooled within-group
regression coefficient is equivalent to the regression
coefficient associated with the covariate at the
second step of the regression procedure. The pooled
slope is fundamental to ancova and, further, enables
one to compute the adjusted means.

Thus, assessing treatment effects on student

6An interesting observation is that useful regions of signi-
ficance can be obtained even wherc one fails to reject
the null hypothesis Py = 0 (Rogosa, 1981).




achicvement compriscs thrcc.stcps: FFor cach dependent
measure, (a) the sample within-group regressions were
cxamined; (b) J-N was ecmployed to identify possible

regions on the covariate in which the two within-group
regressions are significantly different; and (c) the ancova
estimate of the trcatment cffect was examined--an cstimate
representing the treatment effect for the "average"
individual over the range of X.

Pooling Grades

Table 8 presents the number of "quasi-classes,"
by gradec and experirental condition. As usecd here, a
quasi-class compriscd cnly those students in a particular
gradce in a class. In the case where a tcachoer had, say,
only fourth-grade students, the class and the quasi-class
were identical. In contrast, the quasi-class merely
was a subset of the class for the teacher who had a fourth-
fifth combination.

It is clecar from this table that the within-grade
rumber of control-group and experimental-group classes
1s small--too small, in fact, to warrant a separate
analysis of treatment cffects on student achievement for
cach grade. Conscyquently, all analyses wore conducted
with different grade levels combined. This was accom-
pPlished through a lincar transformation of thec CTBS raw
scorcs. First, cach student's raw score was converted

to a T score (M = 50, SD = 10). This was done separately

P
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Table 8

The Number of Quasi-Classes,
by Grade and Experimental Condition

Grade
Experimental
Condition 4 5
Control Group ] 10
Experimental Group 9 9
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for cach of the three grades. These T scores were then
aggregated at the class level, yiclding a mean T~score
for each class.

As was noted above, cach class mecan was weighted by
the corresponding number of students. This entailed
assigning cach student the mean of his class. Because
the computer conscquently treated the student as the
unit of analysis, however, certain statistics (e.q.,

F ratio, standard ecrror) needed to be adjusted to reflect
the actual number of classes represented in the analyses.
(The procedures for adjusting these statistics are out-
lined in Appendix B.)

Descriptive Statistics and Within-Group Regressions

The CTBS pretest and posttest mecans and standard
deviations are presented in Table 9. Table 10 prescnts
the intercorrelations among the mcasureé; the pretest-
posttest correlation for each measure is reported in the
diagonal. As can be seen from Table 10, the pretest-
posttest corrclation for the total score is .84--a value
representing the relative stability of performance over
a l12-month perijod.

The sample within-group regression cquations for the
dependent measures are presented in Table 11. These
within-group regressions were plotted and, accompanied
by the corresponding within-group scatterplots, appear

in Figures 3-8. The actual range of data for cach group
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Table 9
CTBS Pretest and Posttest Means and Standard Deviations

Pretest
Control Experimental Pooled?
(N =13) (N = 15) (N = 28)
Test g SD M SD M SD
Reading
Total 50.40 5.71 49.68 4.82 50.00 +5.24

Mathematics »
Total 50.156 5.23 49.88 4.56 50.00 4.87

Total Score 50.29 5.78 49.76  4.87 50.00 5.30

Posttest
Reading
Total 50.98 5.32 49,21 4.83 50.00  5.13
Mathematics
Total 50.37 4.54 43.70 4.07 51.00 4.29

Total Score 50.70 4.99 49.43 4.63 5n0.00 4.83

Note: N = 28. Grades were pooled through a within-grade
T-score transformation (M = 50, SD = 10) of student Jevel
scores.

aExperimenta] conditions pooled.

9



Table 10

Intercorrelations of CT3S Subtests
and Total Score

1 2 3
1 Reading Total (e6) 9] 98
2 Mathematics Total 86 (77) 98
3 Total Score 95 96 (84)

Mote: N = 28. Grades were pooled through a within-
grade T-score transformation (M =50, SD = 10) of
student-level scores. Weighted between-class cor-
relations are reported; decimals have been omitted.
Pretest correlations appear above the diagonal,
posttest correlations appear below the diagonal,

and the pretest-posttest correlation for each
measure appears in the diaqoral.



Table 11
Aithin-Grouy Regressionsa of CTBS Posttest on FPretest

Control Experimental

(N = 13) (N = 15)
Test r a b SE(b) r a b SE(b)
Reading
Total .82 12.290 .768 .59 .91 3.995 .910 117
Mathematics
Total 76 .19.915 607 . 186 .85 11.983 .756 .131
Total Score .79 16.463  .681 .160 .90 7.069  .851 117

Note: H = 28. Grades were pooled through a within-grade T-score trans-
formation (M = 50, SD = 10) of student-level scores.

a pretest-posttest correlation.

intercept constant.
unstandardized regression coefficient.
h) = standard error of b.

1 I n

r
a
b
SE

b
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correc<ponds to the range of X for which the particular
regression was plotted,

As these figures illustrate, cach pair of within-
group regressions is similar: Vertical displacement at
any point on X is, at most, slight. From a mere visual
inspection of these pairs of within-group regressions,
then, it does not appear that the treatment had an
appreciable effect on end-of-year student achievement.

Johnson-Neyman Analyses

Table 12 presents, for each dependent measure, the
sample regression coefficients b2 and b4 corresponding
to Equation 2 and reported in the final step of the re-
gression procedure. Again, the regression coefficients
b2 and b4 are associated with, respectively, the treat-
ment term (T) and the term representing the interaction
of treatment and covariate (TX). Additionally, three
entries in the variance-covariancc matrix’! of thesc
regression coefficients are nceded for J-N: The variance
of b2 {denoted 522), the covariance of b2 and b4 (denoted
524), and the variance of b4 (denoted 544). Table 13

presents these three values for the dependent measurces.

7Although thece are several packaged programs that gcnerate
this matrix, the simplest by far is thc¢ SAS SYSREG pro-
cedure (SAS Institute Inc., 1979). All onc does, in
addition to specifying the regression model, is request
option COVB. This option outputs the variance-covariance
matrix of the unstandardized regression coeffizients for
the specified model.

60



Table 12

Selected Regrassion Coefficients® for Full J-H Equation

rd

Test b SE(b) F

Reading

Total b2 -8.294  10.071 <1
b4 .142 L2000 1

Mathematics
Total b -7.931 11.170 -]

b . 149 222 <]

Total Score b2 -€.394 10.125 <]

171 L2010 <]

Note: N = 22. Grades were pooled through a within-grade
transformation (1 = 50, SD = 10) of student-level score<.

a . . o . .
b2 = unstandardized regression coefficient associated

with the treatment term (T).

unstandardized regression coefficient associated
with the interaction term (TX).

SE(b) = standard error of b.

H

b

€1




Table 13

Elements® of the Variance-Covariance Matrix
67 Regression Coefficients for Full J- Equation

Test S

22 24 Sa4
Reading
Total 101.4323  -2.0059  .0n401
Mathematics
Total 124.7725 -2.4616 .0491
Total Score 102.5227 -2.0271 .0405

Note: M = 23. Grades were pooled through a
within-grade T-score transformation (M = 50,
SD = 10) of student-Tevel scores.

a _ .
522 = variance of b2.
52‘3 = covariance of b2 and bd'

544 = variancCe of bd'
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recedure, it will be recalled, one is testing the assump-

"

Ltion regarding homogeneity 7 regressions. The F ratios
asscciated with b4 (see Table 12) iadicate, by conven-
tional! standards, that this assumption was not violated
for any of the dependent measures. Thus, although some
of the pairs of within-group regression lines are non-
rarallel, thc degree of hetercuencity vresent is not suf-
ficient to be statistically significant.

Table 14 presents the ancova estimate of the treat-
ment effect and the corresponding 95% confidence interval
for cuzch measure. (The procedure fer constructing these
confidence intervals is outlined in Appendix C.) As can
be seen from this table, these estimates of the "average"
trecatment effect are small and not significantly different
from zero. Further, the 952 confidence interval in each
case spans zero (which, of course, is oxpected with chance
Tindings) and extend comparatively far into the positive
Yeuion., It is conceivable, then, thet with a replication
study the obtained treatment effects all could be positive
(though nevertheless statistically nonsignificant). The
pooled within-group regression coefficients and the ancova-
adjusted posttest means are presented in Table 15.

Sununa ry

The teacher training was ineffective in improving

student achievement. This conclusion held when (a) regions

on the covariate were sought in which the differonce
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Table 14

ANCOYa Sstinates of Treatrment Effects,

>

With 95" Confidence intervals

Treat-ont Lewer and Upper End-Points of
Test Effect F a 957 Confidence Interval
Feading
Total -1.171 1.234 -3.333, 941
fathematics
Total - .481 - -2.895, 1.933
Total Sccre - .066 <] -2.999, 1.267

note: N = 28, Grades were pooled through a ©ithin-grade T-score
transformation (M = 50, SD = 10) of student-level scores.
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Ponied Within-Groun Regression Coefficients and
ANCOVE-AEusted Phasttant Moaes
Tontro? Exierinenta)
PEEER S o= 15)
Tt roLoGied) " -~
decding
g r =g L]
iotal b3 50.65 39.458

otal .65 50.27 45.73

Total Score 7€ 50. 40 49,61
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of the within-group rogressions was statistically
significant and (b) the ancova estimate of tre "average"
treatment effect was examined. This result is not sur-
prising, of course, in view of the pcor treatment imple-
mentation,

Results: The Relationship Between CTR and Achievement

In addition to examining the cffects on student
achievement of the intervention, one can pool experimental
conditionsland carry out process-product analyses. That
is, correlations can be obtained between the teachers'
conformity-to-recommendations (CTR) and student achieve-
ment--whether the former was naturally occurring or
attributable to the training.

Thus it is acknowledged that, irrespective of experi-
mental condition, there will be variability in CTR. To be
sure, not all experimental-group teachers would be expected
to demonstrate the same degree of CTR; teacher attitudes,
beliefs, motivations, and so on, doubtless are operating
here. And the assumption would not be made that, by wvirtue
of their group assignment, control-group teachers would
demonstrate no CTR whatsocver. On the contrary, one would
expect natural variability in CTR here, as well.

Such an analysis is informative in the presenl context
in that it yields additional evidence concerning the rele-
vance of the tecacher training to ‘student achicvcmgnt. In

this sense, the "effects" of a program or treatment can be
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cvaluated by examining all teachers, regardless of the experi-
mental condition to which they initially had been assigned.

In the following analysis, a full-year measure of total
CTR was obtained by averaging total CTR across the four
occasions; this served as the "process™ measure. "Product"
was a residual score based on the CTBS posttest total. These
residuals were obtained by regressing the CTBS posttest total
on the pretest at the student level. (The difference between
the obtained and the predicted score is the residual and
represents performance on the posttest that is uncorrelated
with pratest performance.) These.residuals were then aggre-
gatec .- tria v ass level and, in turn, correlated with the
process measure.8 The result is a part correlation.

The resulting cor:xolation between total CTR and residual
achievement is r = .29 (p > .10). This correlation in-
creascs considerably, however, with the removal of one
discrepant case (r = .40, P < .05). Figure 12 presents
the scatterplot for this correlation, with the outlier
identified. Thus the training as whole, derived from pre-
vious process-product research (Brophy & Evertson, 1974;
McDonald & Elias, 1976; Soar, 1973; Stallings & Kaskowitz,
i974), ostensibly has some pedagogical value in the present

context.

8Unlike the analyses presented in the previous chapter, here
class mcan-achicvement was not weighted for differences in
class size. Because it would have entailed similarly weighting
CTR--a teacher variable, the weighting of which is inappro-
priate--weighting was deemed undesirable for this analysis.
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~

Discussion and Recommendations

As an experiment, this study failed to corroborate
the positive results obtained previously in similar class-
room based experiments (Anderson ct al., 1979; Crawford
ct al., 1978; Good & Grouws, 1979; Stallings ct al., 1979).
At the end of the: school year, the experimental-group
teachers did not evidence markedly greatef conformity
to the training recommendations than that exhibited by
the control-group tcachers. Further, the classes of these
two groups of teachers were not appreciably different in
end->f-year academic achievement.

Poor Treatment Implementation

There was a priori reason to expect the desired change
in teaching practices among experimental-group teachers.
After all, the intervention in the present study was the
same as the "minimal training" condition in the study by
Crawford et al. (1978). 1In that study, it will be recalled,
the minimally and maximally trained teachers exhibited
similar conformity to the recommendations, and both
experimental groups cvidenced marked superiority ovér
the control group. Further, the experiments conducted
by Anderson ct al. (1979) and Good and Grouws (1979)
similarly did not involve a comprchensivc delivery system.
And, as reported above, both studies resulted in posi-

tive change in training-related teaching practices

amasng expe-imental-group teachers.
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Here, it will be argued that poor treatment implemen-
tation in the present study was due in large part to
several methodological and contextual differences be-
tween this study and those conducted by Crawford et al.
(1978), Anderson ct al. (1979) , and Good and Grouws
(1979).

Classroom observations. Classes in the present

study were observed for a maximum of cight hours through-
out the entire school year: two two-hour periods in

both the fall and spring. Crawford et al. (1978), in
contrast, obtained classroom observations for approxi-
mately 16 full days throughout the schocl yecar--before,
during, and after trecatment.

While the manifest function of classroom observations
is to obtain information concerning classroom character-
istics and events, the latent function of such obser-
vations may be to facilitate treatment implementation.
Minimally trained teachers in the Crawford ct al. (1978)
study unvittingly may have come to regard the relatively
frequent and lengthy classroom obscrvations as a kind of
supervision or monitoring. If so, the conduct of class-
roon observations likely would have enhanced the compli-
ance of these experimental-group teachers with the train-
ing recommendations. The failure of experimental-group

teachers in the present study to implement the training

73



recommendations, then, may have resulted from the rela-
tively infrequent and brief classroom observations. That
is, if experimental-group teachers would perceive the con-
duct of classroom observations as a supervisory mechan-
i1sm, then poor implementation might be attributed to
their receiving much less of such supervision.

The plausibility of this conjecture must be evaluated
in view of the finding reported by Anderson ct al. (1979) .
As noted above, there were two experimental groups: trained
and observed, and trained but unobserved. Analyses of
end-of-year achievement data indicated that both groups
were cqually superior to the control group in 1improving
recading achievement. If one assumes that equal effective-
ness in improving achievement must have been accompanied
by correspondingly ecqual conformity to the training recom-
mendations, these results suggest; ‘Hat_thc absence of
observers in the classes of'experimcntal—group teachers
does not reduce treatment implementation. Thus, it might
be argued, the comparatively low amount of classroom
observations in the present study cannot be held respon-
sible for the ineffectiveness of itrs training in bringing
about the desired changes in teaching practices among
experimental -group teachers.

There remains, however, a fundamental difference
between the present study and the one conducted by

Anderson ct al. (1979) .
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Initial meetings with tcachers. 1In the present. study,

teachers never met with project staff for discussion,
question-and-answer, and so on; the TEP simply were mailed
to the experimental-group teaéhcrs. Anderson et al.

(1979), in contrast, met twice with all experimental-

yroup teachers (i.e., including those trained but unob-
served) --once to describe the purpose of the study and
distribute the training material, and the second time to dis-
cuss the instructional model presented in the training
material.

These meetings likely fostered treatment implemen-
tation. First, the mecetings doubtless were informative,
facilitating understanding of the instructional model
and its applicability. Second, by holding these meetings,
the project staff were in a position to communicate enthu-
siasm for the training and personal concern for the
tecachers. The tcachers' perception of that enthusiasm
and concern could effect a favorable disposition of the
teachers to the overall project and, in turn, enhance
subsequent implementation. 1In sﬁort, these initial
meetings with teachers may have served to address the
three general factors affecting implementation of change
proposals that werec outlined by Doyle and Ponder (1977)
and discussed above: instrumentality, congruence, and

cost. The conduct of the two meetings in the Anderson




et al. (1979) study, then, may have offset the absence
of classroom observers for the traincd-but-uncbserved
tecachers.

Clearly, therelative effects on trcatment implemerita-
tion of classroom observations and treatmoent delivery
remains an open question. The implication of the mini-
mal-maximal parity rcportcd by Crawford et al. (1978) is
clouded by the comprechensive observations condéicted in
the classrooms of all teachers. Similarly, the implica-
tion of the trained-but-unsbserved finding reported by
Anderson ct al. (1979) is obscured by the initial mect-
ings attended by a]l‘tcachcrs. And ncither of these fac-
tors was manipulated ir the study conducted by Good and
Grouws (1979): All tcachers attended injitial meetings,
and observations were conducted in all classrooms.

The SES context. A third factor possibly attenuat-

ing treatment implementation in the present study is the
urban low-SES context in which it was conducted. The
Crawford et al. (1978) study, it will be recalled, was
conducted in a middle-SES school district, as was the
study conducted by Anderson et al. (1979). Good and
Grouws (1979) reperted only that most of the partici-
pating schools werc in low-SES "arcas" (p. 356). (With-
out more infermation on this sample, it i¢ difficult to

disucss context cffects on treatment impiementation.



The assumption will be made nevertheless that the sample
in the present study was lower in socioeconomic status
than that in the Good and Grouws [1979] study.)

The context in the present study may have made it too
difficult for the experimental-aroup teachers to respond
positively and cooperatively to the training. The demands
of teaching in an urban low-SES climate doubtless are
quite different from thuse in other contexts. Indecd,
Levy (1979) 1likened teaching in the urban school to engag-
ing in combat. Further, students not uncommronly are ill-
prepired for the motivational and cognitive demands of
classroom processes, posing additional problems for teach-
ers. A local newspaper, in fact, reported that this
particular school district fell "at the bottom of the

heap" (San Francisco Chronicle, November 9, 1979, p. 5)

among the some 1,000 districts in California in average
performance on a state-wide proficiency test administered
during the school yeur in which the present study was con-
ducted.

Treatment implementation, then, may have been atten-
uated by the context of the intervention. Although all
tecachers were voluntecrs and, hence, presumably disposed,
initially at lecast, to cooperate in it, they may have been
too distracted by their more difficult regular teaching
activities to be able to comply with the training recom-

mendations.

e
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Proposition 13. In Junc 1978, Proposition 13 was

Passed in California and resulied in a number of measures
to reduce property taxes and limit government spending.
In addition to its large impact on school finance, Propo-
sition 13 had other, perhaps Ccqually secrious, repercus-
sions. The president of the California State Board of
Education stated that

Proposition 13. . . .had a significant effect on

the morale of teachers and other public employees.

Tecachers feel that the state has abrogated all

collective bargaining agreements—--declaring them

null and void and canceling all pay raises.

Tcachers realize that their jobs are tied to very

uncertain revenue sources. . . .As uncertainty

increases over the state bailout in future years,
this morale problem may become worse. (Kirst,

1979, p. 431)

Empirical evidence supporting this apnraisal was pro-
vided by Calfece and Pessirilo-Jurisic (1979), who inter-
viewed 81 teachers, 197 principals and vice-principals,
and six administrators to gain "insight into the nature
of declining merale among public school teachers in
California" (p. 4). The interviews were conducted in a
large school district in the San Francisco Bay Area dur-
ing the school year in which the present study was con-
ducted, the first school year following the passing of
this initiative.

The results indicated that many of these 104 cduca-

tors perceived disconcerting changcs in Caiiforria educa-

tion--changes they attributed primarily to Proposition 13.
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By and large, "cducators felt that they were working harder
than cver, under worsening conditions and recciving fewer
rewards--hoth psycholdgically and financially" (p. 20).

In retrospect, the state of affairs resulting from
Proposition 13 may not have provided suitable conditions
for a study that called upon teachers to cxpend additional
time and energy. Thus, the "climate" of the California
public school in the early Proposition 13.era may have
attenuated trecatment implementation in the present study.
Although the tecachers volunteered for the experiment in
September 1978, three monthks after Proposition 13 was
passed, its cffects on teacher morale likelv grew stronger
after the school year got underway and tcachers and adminis-—
trators had further opportunity to cénsidcr its immediate
and potential ~ffects. Teacher morale, then, may have
suffered after the teachers volunteered to participate
in the stuly and during the school year in which it was
conducted.

Absecnce of Treatment Effects on Student Achievement

Clearlyv, in the present study, treatment implemen-
tation was a necessary cordition for treatment effocts
on student achievement. Analyses of the classroom Obser-
vation data indicatcd that relevant tecaching practices
were not altered appreciably by the intervention. This,
indcecd, appears to be the most compcelling rcason for the

absence of trecatment effects on student achievement.
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There are, however, additional, ostensibly plausible,
rcasons for the absence of such cffects.

Irrelevant teaching recommendations. First, if the

tecaching recommendations contained in the TEP were actually
unreclated to student achievement, one obviously would not
expect treatment effects on this criterion in the present
study. It is unlikely, however, that this is responsible
for the obtained results. The recommendations, it will be
recalled, were based on previous p.ocess-product correla-
tions obtained from studies of teaching and learning in
reqgular classrooms. Further, many of the process-product
corrclations that were incorporated into the TEP were ori-
ginally obtained in a low-SES context. Thus, it scems

fair to assume that the teaching recommendations were
related to student achievement--achievement in a school
district like the one in whichk “ho present study was con-
ducted. And the obtained correlation between CTR and resi-
dual achievement lends support to tiiis assuuiption.

Inappropriate drpendcent measur. Seccond, it is pos-

sible that therc were not treatme.t cffecis on student
achievem~nt because, in part, the dependent measure--a
standardi :ed achievemont tost--was inappropriate for
evaluatine . treatment of this kind. To be sure, stan-
dardized achievecaent tests typically have high‘reliability
and adequately reflect prevailing curricular trends

(e.g., Sax, 1974). But, as Berliner (1977) has argued,
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these tests may have poor content validity at the cliss-
room lcvel. Further, because they often correlate
substantially with measures of general intelligence,
test items may not be very reactive to instruction.

"Of f-the-shelf standardized tests,"”" Berliner (1977)
contended, "make poor dependent variables for studies

of tecaching" (p. 148).

The principal investigators were prevented by the
school district's central administration from adminis-
tering a specially constructed achievement test to the
students. Their concern, justifiably, was to avcid
excessive testing. Conscyquently, the CTBS was used as
the measure of achievement--a test that was routinely
administered to the students as part of the school dis-
trict's reqular testing program.

While a epecially constructed test may be more
rcactive to classroom instruction and, hLence, a ‘nore
appropriate dependent measure in research on teachinag
there is ample precedent for the fruitful use of stan-
dardized achicvement tests in such rescarch. For exzample,
the large-scale correlational studies conduc: ~d by Brophy
and Evertscn (1974), McDonald and Elias (1976), Soar (1973),
and Stallings and Kaskowitz (1974) cmployed standardized:
achievement tests as dependent measures. And each of these
studies yielded substantive findings concerning process-

product relationships. Further, three of the four classroom-




based cxperiments employed standardized achievement
tests as the dependent measure; cach experiment obtained
positive results.

An interesting finding related to this issuc was
reported by Good and Grouws (1979). In addition to
administering a subtest of a standardized achiecvement
test, they administered a "content test® specially con-
strucgcd for the particular school district in which
their study was ccnducted. While there was a strong and
positive treatment ef fect on achlcecvement as measured
by the standardized tcst, there was not a comparable
treatment cffect oan achievement as measured by the con-
tent test (although the mean difference was in favor of
the experimental group). Ostensibly, the former was more
sensitive, or reactive, to the trcatment than the latter.
(There was, however. a possibility of a ceiling effect
on the content test; subsequent analyses zhould clariry
this resu t.)

There iz evidence, then, to support the use of
standardized achievement tests in this kind of resecarch.
Perhaps, though, the issue oucht not be phrased in an
either-o fashion; rather, the choice of a dependent
measurc should be made in view of the articulated goals
of the intervention. 1IZ one hyvothesizes that an inter-
vention cshould improve student knowledge of the concepts,

principles, and processes heid in common by many curricula,
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a standardized achievement test would appcar to be an
appropriate criterion. If, ir ;ontraét, the'hypothesized
effects of an intervention calls for a measure that is
much more sensitive to the instructional goings-on of

the particular classroom, a specially constructed test
would probably be more suitable. Both, however, can yield
ascful and complementary informaﬁion concerning the
cffects of an intervention; perhaps an intervention is
best evaluated by employirg both, rather than one or the
other (Sax, 1974, p. 261).

Summary. This scction is concluded as it was begun.
Although there are several ostensibly plausible reasons
for the absence of treatment effects on student achieve-
ment, the most compelling rcason for these results appears
to be poor trecatment implementation: Training-related
bechavior among experimental-group tecachers simply was
not modified cnough to effect appreciable change in
subsequent student achievement.

Recemmendations for Subscquent Rescarch

The rcSults of the present study call into question
t-: ecffectiveness of a minimal intervention. It would
appear that, for an intervention to be successful, the
project staff has to be "engayged” with the participating
tecachers in somnic fashion;-for cexample, through meetings

and frequent classroom obscervations.
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The previous research, however, does not provide
C.ear implicatons concerning the relative contributions
of holding meetings and conducting classroom observations.
Needed are studies that incorporate these features into
the design systematically. That is, "meetings with teachers,"
and "classroom observations" would be design factors and
independently manipulated. TIf these factors were dichoto-

<

mous--e.g., one introductory meeting versus severel work-
shops; a few brief obscrvations versus frequent and lengthy
observations--each experimental-group teacher would be
randomly assignéd to one of the four possible combinations.
In addition to examining the main effect of each factor
on outcome, one could examine possible interactions.
Perhaps a smqll number of observations combined with
several workshops produces maximum treztment implemen-
tation and, in turn, the largest increments in student
achievement.

Further, one must consider contextual factors that
may limit the feasibility ~f a minimal intervention.
Some contextual factors could be incorporated into the
design to examine possible main effects and interactions.
It is possible, for example, that "class SES" and "meetings
with teachers" interact in their cffeccts on outcome.
Tecachers of lcw-5ES classes may require relatively fre-

uent and intensive meectings with prodect staff concernin
g J C
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the training program and its applicability to their
particular teaching environment. Teachers of middle-
" SES classes, in contrast, might be able to profit from
relatively few and brief meetings.

The Promise of the Minimal Intervention
in Research on Teaching

Good and Grouws (1979) argued that their findings,
along with those of Anderson et al. (1979) and Crawford
et al. (1978), indicated that classrocm-based experiments

are capable of yielding improvements in student

learning that are practically as well as statis-
tically significant. Such data are an important
contradiction to the frequently expressed attitudes
that . . . brief, inexpcnsive treatments cannot

hope to bring about significant results. (p. 361)
The results of this study should serve to tcmper such”

optimism concerning the promise of the minimal intervention

in research on teaching.
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APPENDIX A

Procedures for Plouting the Line D(X)

And Constructing a 95% Simultaneous Confidence Band
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Procedures arc outlined here for plotting the line
D(¥) and constructing a 95% simultancous confidence band.
{These procedures arc adapted from Rogosa [1980].) The
pretest (X) and posttest (Y) of the CTBS iotal score ars
used as an cxample.

Plotting thc Line D(X)

The fir:t task in plotting the line D(X), of course,
1s to define the line. The line D(X} is defined as
D(X) = b2 + b4X or, in the case ¢f the CTBS total score,

D (X) =9.394 + .171{X) (sce Table 12).

This line is plotted against the X and Y axes. The
range of data for X, the pretest. is 40.7 to 59.6. The Y
axis, scaled in the units of the postﬁest, rcflects the
vertical distance of the two sample within-group regression
lines and intersccts the % axis at Y = 0. Thus, the
difference between the two regression lincs is zero at the
point at which the line D(X) interseccts the X axis.

By usinc che equation D(X) = -9.394 + .171(X), onec
can dcetermine D(X} for the minimum (40.7) and maximum (59.6)
values obtained for X. The two résulting poirnts--(40.7, -2.43)
and (59.6, .840)--arc¢ plotted and joined (soc Figure 11).

Simultancous Confidence Band

"
o

Constructing a 95
Additional statisvics are nceded Lo construct such a
bani. The weighted average of *he two group means is

denoted Ca' (Ca is the point at which the ancova est mate



N

(e

of the treatment cffect is cvaluated.) c., = —324/344,

where s,, is the covariance of b_ and b, and s is the
24 2 4 44

variance of b4 (sce Table 13). For the CTBS total score,

Cy = 2.0271/.0405 = 50.052.

D(Ca) 1s the difference of the two sample within-group
regression lines evaluated at Ca. That is, D(Ca) is the
D(X) at Ca (which is equivalent to the ancova estimate of
the treatment effect, or the adjusted mean-difference on Y.)

. . . _ 2 ..
The estimated variance of D(Cq) 1s denoted s and 1s
C

5{C_)
a’
equal to s

+ s.,,C_. The new term 1s *he wvariance
247 a ¢ Sppv v

22
of b

S? = 102.5227 - 2.0271(50.052) = 1.062.
D(cC,)

2 (see Table 13). Thus, in the present example,

Also needced to const-uct a simultancous confidence

band for the line D(X} is the estimated variance of D(X),

2 . 2
D(xX)* D(X) %
g “

for example, SZD(V) = 1.062 + .0405(40.7 - 50.052)° = 4.604.

or s + 3 (X - C )2. For X = 40.7,

D(C) 44 a
a
This variance is cqlculated similarly for other values of X.
A 100(1 - «) percent simultanccu:s confidence band for
the line D(NX) consists of the ar<a in the »,Y plane th.t 1s

enclosed by the upper and lower hy; rboiac

i 3
. ,)','l i
DX i\/“lz,u—d Cbpix)y v (

These hyperbolae can be constructed »y using Equation 5 for
. L= . ..095 .
successive values of X, llerc, F2 23 3.44. (A degrcee of
¥y <

8§




H4a

frecedom was subtracted to "adjust” for a tecam~taught

class.) The interval for D(X) at ¥ = 40.7, then, is

D (X) i\/2(3.44) (4.60) = -2.43

employed for as many values of X necessary to detect the

I+

5.63. FEquation 5 is
shape of the hyperbolae (sece Figure 11). (Thus, SZD(X\

nced only be determined for values of X for whichk Equation

5 1s employed.;
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APPENDIX B

hdjusting Statistics for Weighting Class Means
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ERIC

Aruitoxt provided by Eic:

T

The following ratico was used to adjust certain sta-

tistics for welghting the class means:

I ,"\ - l
N -k -1

where the actual number of classes is denoted by M, k refers
to the rumber of predictors in the regression, and N repre-
sents cthe total number of students. For any adjustment in
the present context, 4 = 27 and N = 631.

k =1 for adjusting statistics corresponding to the
within-group reqressions (Table 11), because there is one
predictor (i.e., the pretest, X). VFor adjusting statistics
asscciated with the J-N regressions (Talles 12 and 13),

K =13 (i.c., T, X, and TX).

This ratio was used to adjust three statistics: the
standard error for a regression coefficient ‘which was
diviied by the square root of the adjusting ratio), the
¥ ratio (multiplied by the adjusting ratio), and the cle-

ments of the variance-covariance matrix for the J-=7 reo-

gression (divided by the adjusting ratioj.



The Procedure for Constructing a
957 Confidence Interval for the

Ancova Estimate of the Treatment Effect

Q . '
ERIC J.2

Aruitex: provided by Eric
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o «ifect. {This procecdure 1is discucrsed 1n greater detail

i Rouona (1980] .7 The T3S total score is used a. an

t

T oancova estirate of the treatment offioct is oo

i \ . . 3. - <y $aty g <y ;
fontoto the dilivrenca of the two sanple within-aroup

regression ilnes evaluated at C, where ¢ 1s the woint on
a a : -
corresyonding to the welghted average of the two group means.

Thus, tne ancovva estimate is the D(X) at C1 or, equivalently,
L=

DIC_ e A 10001 - 1) percent confidence interval for D(Ca)

t5 bounded by the endpoints

D(C ) +\\/;" 52
( a A U -

»

-
N
—
~

:
~—
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D0 a

x ll
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Cauaht Lansay Thas, the 95 confidence interval for I)f(',)
—-‘. /—» —— . . P * ¢
TR [ A28 (1. 0602) = —.866 £ 01,0,

Livocontyr ot Lt the convencional o prrocedinre for construct-
o oa sontirlnee anterval for tie ancova troatment offect,

the procedar o ot iined here doces ot regoeire the assumption
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tnat -, = 0. Torsequently, when the tec+ statistic for

P P, ) - N N -, P - . D~ . -
Taesis ooy O {i.e., L, /544/ is greater than

1, the latter procedure results in a narrower confidence
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