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Introduction

Among the many curriéulum programs that have been developed, there has been
little research that has investigated the'relationlhiy between teacher behaviors
as prescribed by the curriculum dcv;loycro and student outcomes iuch as achievement
or attitudes. The research on tescher behaviors within curriculum programs gener-
ally falls into two major categories. First, there sre studies which describe
curriculum specific teacher behaviors--those instructional activities or behaviors
which are hypoth;oized to be important for the success of a given program--but do
not relate these activities to student gains (for cxanple;:011vuro. undated;
Gallagher, 1966, 1968; Katz, 1968; Lindvall and Cox, 1970; Niedermeyer and
Dalrymple, 1970). Second, there are studies which relate curriculum goneral teacher
behaviors--those instructional activities or behaviors which are hypothesized to be
important for the success of all or many programs--to otudeﬁf outcomes (for example,
LaShier, 1967{ Walberg, 1969; Flanders, 1970; Soar, 1971; Soir, Soar, and Ragosta,
1971) .'1'/ |

Unfortunately the results of especially the first group of studies caﬁ have
limited impact on the development or assessment of the teacher training programs
within particular curricuiém packages, or on the modification of the curriculum
materials thcmselves. The descriptive studies, although suggesting wide variation
in events within classrooms using a particular curriculum package, do not relate
the varigtion'to student outcome measures. For example, Gallagher (1966) counted

various types of activities which occurred in the classrooms of six teachers who

were teaching the same unit from the Biological Sciences Curriculum Study (BSCS)

1/ Some behaviors which are curriculum specific may also be curriculum general.
That %8, instructional activities or behaviors which are important for a par-
ticulsa® program may be important for other programs as well. The distinction
betwee® the two types of behaviors reflects two different research approaches.
One research approach is to study those behaviors which are important across all
or most teaching situations. Another research approach is to study those
behaviors which are important within specific teaching situations.
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program. On almost all measures of teacher behavior there were significant differ-
ences among the iix'tcachﬁro. Regretably, the investigator did not relate this var-
iation to measures of student outcomes. Does an:incrcasc in 1nqu1ty-ot£itegy
behaviors which are intended by the BSCS curriculum planners enhance or 3upyr§oo
student achievement or is the effect negligible? Given a behavior that aftécto
cognitive gains, what are the concommitant effects in attitude towaf@e the curriculum,
towards the school, or towards the child? |
While the second group of ;tudieo do atiempt to relate instructional activities
to measures of student outcomes, the observational instruments used were designed to
apply to all types of programs and.cducational settings. For example, Soar (1971;
Soar, Soar, and Ragosta, 1971).§po been monitoring eight classrooms in eack of
seven Follow-Through programs ai;ng with two comparison classrooms for eAch program.
Instead of developing program-lyecifig observation instruments Soar used four general
oboo:vational systems: the ReciyrocaI.QItegory System (Ober, 061;21 agsixpans m of
the Flanders system, #5), the Florida faxonony of Cognitive Behaviors (K-1 Form,
(Brown, et _al, #37); the Teacher P:gceiégo,Oboeivation Record (Brown, #36), and the
Florida Climate ;nd Control System (Soar, 1566; Soar, Soar, and Ragosta, 1971).
Although the investigators qbrrclated the factor scores deriv;d from the four instru-
ments with measures of classimman'reoidual gain, it is plausible that the most
critical variables which affect ‘iudpnt gains are those which were not included in
the general observational 1notrumenti. The ability to follow a prespecified format
without even minor deviations may be an important variable in the Engelmann-Becker
program, whereas in the Bank Street Program, the ability ﬁo olabo;atc on a child's
experiences may be essential to the realization of the progran's ﬁoalo and objectives.
However, a general observation instrument is likely to be insensitive §o either of
these program-specific variables. Therefore, in addition to general ;;otrunnnto,

development of observational measures specific to the instructional activities most

emphasized by the curriculum designers seems useful.

2/ Numbers such as this refer to those assigned each observational system in

Mirrors for Behaviox, (Simon and Boyer, 1967, 1970u, 1970b).
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Rosenoh;nc and Furst (1973) suggested that research on a particular curriculum
materials package should consist of five phases:

1. Train a group of teachers to usc a certain p'acka,ge ‘of materials which have
already received extensive trial and modification within .syccial settings (for example,
any of the Pollow-Through programs like the Bank Street Program, Bushell's Behavior
Analysis Program, or Engelmann and Becker's Distar Program; BSCS; First Year
Communication Skills Program; or Harvard Project Physics).

2. Use observational systems to describe instructional variables which are
considered specific to the proérn and most emphasized by the curriculum planners and
wvhich are also considered to have general educational importance (and may or may not
be npﬁaoized by the curriculum designers).

3. Study the relationship between instructional activities and behavioral change
in the students in a variety of outc-mes. Problems and suggestions for selecting
measures of instructional behaviors ard student growth on outcomes of interest, and
for data analysis and design are presented elsevwhere (Mediey and Mitzel, 1963; Gage,
1969; Flanders, 1970; Rosenshine, 1970, 1971; Rosenshine and Furst, 1971, 1973;
Tatsuoka, 1972).

4, Modify the training procedures and/or materials on the basis of the studies
completed in phases two and three.

5. Conduct new studies with appropriate control groups to determine the effects
of the modifications and to determine the new relationships between instructional ac-
tivities and student growth. Bjr' recycling through phases one through four, the curric
ulum designer, yu‘oliohe‘r., and .fioearchor successively approximate optimum training pro
cedures, thus affcctin‘g‘sai‘xi:o iit.t'ot'udent achievement or other outcomes of interest.

Although Rosenshine xam! l:uut‘o "descriptive-correlational-experimental-loop"
design for curriculum resesrch and evaluation is not unique (see Tatsuoka, 1972), no
study was found which 16(;1;3&1 all phases of the design. Research studies which

include part of the "loop" exist. However, even this type of instructional research
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within curriculum programs is rare. In fact, only two studies were found which
included the training, descriptive, and correlational phases and also used program-

specific variables: Kochendorfer (1967) and Baker (1969).

ro 0 ntal Stud
;10 t 0 oyst

One of the most successful (Science Ruur.ch Associates, 1971a) and controver-
sial of all the early childhood curriculum materials programs is Distar Reading,
Language, and Arithmetic (Engelmann and Brumer, 1969, 1970; Engelmann and Carnine,
1969, 1970, 1972; Engelmann, Osborn, and Engelmann, 1969; Engelmann and Osborn,
1970, 1972; Engelmsnn and Stern, 1972), a comc_rcul model of the Engelmann-Becker
(Bereiter-Engelmann) Follow Through program. Unlike other programed materials, the
Distar program is not a g_alf-imtructioml program. Instead, the teacher follows a
carefully structured and logically sequenced tn_chi.ng program. The presentation
books provide the teacher vith;__a-l_cript, a ugiu of demonstrations and tasks to be
presented word for word., The togchot'o role thus changes from one of designing
1notrﬁction to one of teaching a particular format to criterion, involving all of
the children in the instructionm, correcting mistakes, providing feedback, and
reinforcing the children's ruponou.;’
Teacher Implemsntation Varisbles

Five areas of teacher behavior are emphasized throughout teacher guides and
training manuals: (1) followiag the format--using the exact wording provided in
the materials, not producing additional statements or ukiﬁg questions unless the
format calls for them; (2) signals--using clear signals for the children to r‘apond
so that they all respond at the same time and not imitate other children's responses;

(3) corrections and criterion teaching--correcting children's mistakes 'u they occur

3/ Por a more complete outline of the philosophy and methods used in the Engelmenn-
Becker program the reader is referred to Engelmann (1969a, 1969b) and Maccoby
and Zellner (1970).
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and requiring that they return to the beginning of the tgsk 80 that they may
recognize each exercise as a series of steps which reiat;o to a goal and to certain
rales; (4) pratse and feedback--reinforcing the children who are on task and
relating their performance to the rules of the taak;-ind (5) pacing--moving at
varying speeds through the lesson sc that ;he children will understand the point of
each task and so that their interest and enthusiasm will be maintained.

According to the Distar curriculum authors, thege‘%re the basic implementation
varisbles. It is assumed that if a teacher behaves in theie ways the children
will achieve the academic objectives of the Distar program. That is, the Distar
curriculum developers hypothesize that the above teacher behaviors are directly

related to student achievement.

Bxperimental Study

Purpose

The purpose of the experimental study was to determine (1) the feasibility of
modifying the 1nylenentation.1qvel of a randomly oelect;d group of Distar teachers,
and (2) the effects of such ;gatning upon their otudent;i achievement level. 7Two
related aspects of teacher behav;or were chosen for experimental manipulation:
correction procedures and criterion teaching. These variables wexe selected because
(1) they ure unique to the Diog;r program and have received consistent and statis-
tically significant ouyyprt in previous correlational studies (Siegel and Rosenshine,
1973); and (2) they are the most difficult behaviors for most Distar teachers to
implement asppropriately. Establishing the importance or lack of importance for
these variables would greatly affect the design of future Distar training progrems.
Procedure

Tgachero.ggd program. Fifty teachers from a large Southwestern school district
received two days of in-service trai-ing before they began teaching Distar Language I

(Engelmann, Osborn, and Engelmann, 1969). The program emphasizes the language of




instruction--that is, the actual language the teacher uses in the classroom--and
systematically takes a child from identification of familiar objects to the
description and classification of those objects as well as concepts of logical
reasoning. The training program, (SRA, 1971b) focused on teaching selected
formats, analyzing taks, correcting mistakes, #nd general procedures for implement-
ing the Distar system.

Students. The children in each classroom ware divided into three ‘homogeneous"
groups based on a criterion-referenced, individually administered pretest of
language skills taught in the first 80 lessons of the program. Ome group from each
classroom was randomly selected for further study. Each group consisted of five
to ten first-grade children who had no previous experience with Distar. Forty-six
percent of the children in the study were Maxican-Americans, 37 percent Black,
and 17 percent Auglo. |

Collection and coding of classroom observgtion data. Zach of the 50 teachers
was audiotaped vhile teaching one lo.uon during each of six one-week segments.

The six taping seguents were oqualli spaced throughout 'a seven-month time period.
The teachers did not kitow that they were to be taped until about five minutes
prior to the teaching of a lesson. The research assistant turned on the cassette

recorder, adjusted the volume, and left the room. She returned in 30 minutes to

collect the tape. The teacher was n( rer permitted to listen to the recording.
For the most part, the content éf tﬁe lessons for each taping occasion was rather
uniform across teachers.

The audiotapes were coded by three teams of two guduu.ltudents each. An
observational system developed especially for coding any lesson in the Distar
Instructional System was used. The instrument was developed by Siegel and a team

4/

of Distar authors and trainers.

4/ 8. Engelmann, J. Osborn, E. Bruner, P. Mahan. L. Meyers, D. Granat, and B.
Rosenshine (consultant).
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Interrater agreement. Although all team members had previous experience with.
the Digtar Instructional System Observation Instrumetit (DISOI), a system was
devised to establish and to maintain consistency within teams, since each team
coded separate categories. Initislly, members of each team coded five randomly
selected tapes separately and then together to establish their consensus in
identifying and rating the behaviors specified by the instrument. Each team
sember then received a set of ten tapes to code. Upon completing the set, each
team member randomly selected one tape for the other team member to recode. After
the *.aded tapes were independently coded for a second time, the team met to agree
upon their ratings and, if necessary, to modify or extend the coding rules. This
procedure was repeated until all 300 tapes were coded, thus providing 30 tapes
-which were used to determine interjudge correlations. For every category a
judge's score (rating or counting) for each task of a lesson was correlated with
the other judge's sc..re for each t ask of the same lesson. Table 1 presents the
range of interjudge correlations for each of the categories.

Observgtion iagtrument. Although DISOI was dasigned to be used with all these
Distar programs (Language, Reading, and Arithmetic), a series of "ground rules"
vere devnlopo‘ apd explicitly stated so that consistent decisions could be made
among coders while listening to audiotapes of teachers presenting the Language
program. The following is a description of two categories of the Distar Instruc-
tional System Observation Instrument. The entire instrument is presented elsevhere
(Siegel, 1973b).

Corrections

The paradigm for correcting basic mistakes (according to the Distar
Orientation Manual--Revised edition) is as follows: (Note: Repeating the
entire task from the beginning will be considered a part of "criterion
teaching").

-- nf t

1. Teacher gives the answer (A) or provides additional information (Al).




2. Teacher tests the child by repeating the segment nissed (T).
e 11 tgke--Moto bl

1. Teacher gives the answer (A).

2. Teacher repeats the signal (R).

3. Teacher leads the child (L,).

4. Teacher tests the child by repeating the segment missed (7).
Type III Mistake--Doss Not Understand Signsl

1. Teacher repeats the signal or calls attention to the signal (R).
2. Teacher or snother child models the response (M).

3. Teacher tests the dlld Ly repeating the segment missed (T).

Definitions

a. Giving the gnswer (A) is simply telling the child the correct response.

b. d dditions e A1) 1is not telling the child the
entire enswer but merely providing extra information so that the child
can "come up with" the correct response.

c. Testins the child or children (T) is asking the question again or requiring
the child(ren) to respond.

d. Leading (g) is responding with the child. The teacher and the child
ly ssy the response. The "o indicates how many times the

teacher says the response vith the child. Ideslly the teacher should
lead two or more times.

e. Repeating the signsl (R) 1s ideatical to testing the child. The teacher
asks the question agsin or repeats the command to respond. The difference
in labelling is a function of when the question is reasked. If it appears
as the first step in the paradigm, then it is (R); if the quastion is
repeated as the last step in the paradignm, then it is (T). MNorsally
the teacher does not expect the child to correctly answer vhen she
"repeats the signal." The purpose of this step is merely to call
attention to what the children should be responding to.

£. Modeling (M) is performing the teacher's part and the child's part.
This is done to demonstrate to the child how the two parts are relatad.
The teacher asks the question (or requires a respouse) and then ansvers
the question (or performs the response). Note that in (A) the teacher
only answers the question (or performs the correct response).

This category is coded as follows:
A. Each mistake is classified as either Type I, 1I, or III.
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B. The teacher's correction procedure is indicated by using the above key.

Example: "R M T" would indicate that the teacher repeated the signal,
modeled the response, and tested the child on the segnent missed.

Exemple: "R Lj3" would indicate that the teacher repeated the sigaal and
led the response three times.

C. Each correction is rated according to the following eight-point rating
scheme:

8: Teacher corrects the mistake immediately after it occurs.

If the mistake is Type I (lacks information), teacher gives the
answer (A) or provides information (Ai);

If the mistake is Type 11 (motor/speech), teacher gives repetition
activities (L;) where n is greater than or equal to two. (The
teacher msy proceed the leading with giving the answer (A) and/or
repeating the signal (R).);

If the mistake is Type 111 (does not understand the signal), teacher
repeats the signal or calls attention to the signal (R) and teacher
or another student provides a model (M);

then the teacher tests the child (or group) by repeating the segment
of the task that was missed (T).

Example for Type I mistakes: AT
Exsuples for Tvpe II mistakes: L,T; L,T; AL,T; BAL T
Exsmples for Type III mistakes: RMT

7: Teacher pairs the type of mistake with the correct procedure. as
indicated above but adds additional procedures and tests.

for mi : MI (note that A is included in M);
AE (note that T is included in E--repeating the entire task irom the
beginning); m.l'r, RAT
Examples for Type II mistakes: ML,T; RAML,T
mez ARML,T; RL,MT

6: Teacher pairs with type of mistake an incorrect procedure
(including omitting steps) and tests.

Examples for Type I miscakes: L,T; RL,T
Exgmples ‘or Type Il mistakes: AT; RMI
Exemples for Type III mistakes: MT; AT; L3T; ALz'r
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5: Tests only (T) or i'eyutt the entire task only (R).

Esemples for Type I mistekes: T; E
Exswples for Type II migtekes: E; T

Examples for Type I]I mistakes: T; E
Like 8 but with no test.

Like 7 but with no test.
Like 6 but with no test.

.:-nu&

No correction at all or giving the wrong snswer or informationm.
Criterion Teach

This behavior is counted whenever it occurs. Notice that the behavior
may or may not follow an appropriate correction procedure. That is, this
category is incupendent of the rating received for category II, corrections.

A. Por Type I mistakes, the teacher repeats the entire task from the
beginning (El).

B. For Type 1I mistakes, the teacher repeats the sntire task from the
beginning (E2).

C. PFor Type III mistakes, the teacher repeats the gntire task from the
beginning (33). .

D. Por Type I, 11, or 111 ailtakeo,-él;c teacher repests a gegment ~f the
task but not the entire task (S).' A gegment of a task consists of
repeating on. or more signsls prior to the signal missed--but not from

the beginning.

E. The teacher recycles through (repeats) a segment of the task or the

complete task (RC). This behavior differs from A-D in that the recycling
does not immediately follow a mistake. The sequence is as follows:
(1) a child makes a mistake; (2) the teacher may or msy not correct the
mistake (sppropriately); (3) the teacher proceeds with the next part of
the task; and (4) the teacher recycles through 'a portion of the task or
the entire task.

Although the primary interest of this study was to determine the rela-
tionships between correction procedures, criterion teaching and student
achievement (varisbles 4-7; 9-15) data was collecced for other variables as
well, This enabled an exemination of possible changes in other behaviors as
a function of training in correction procedure and criterion tesching behav-
fors. Rating sheets were used to code the data. Por each of the 27 variables
the total score vas divided by the total number of tasks (or total number of

mistakes, in the case of corrections and criterion teaching) which occurred in
a given 30-minute taping. '
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Selection of experimental and control group teachers. After the first three
observations were coded, the teachers were divided into "high" and "low" 1mp1¢hen-
tors according to their average scores on variable 7 (CT) and 15 (ET + S + RC)--
correction-total mistakes and criterion teaching, respectively.éj

The high and low implementurs were then randomly divided into two groups of
25 teachers each. (See Pigure 1) One group was randonly designated the experimental
group, and these teachers were invited to attend a one-day rctraining workshop.
Unfortunately only 23 of the 25 invited teachers attended the retraining segsion.
The two teachers that did not attend were high implementors. Their principals
explained that they were already excellent teachers and did not need retraining.
Therefore, they were added to the control group (27 teachers). This probably
biased any possible outcomes in favor of the control group.

Second pretesting of students. Prior to the retraining workshop, a mid-year
pretest was administered by a trained research assistant to all children in the
experimental and control groups. The measure used was the Continuous Test for
Language One (CTL) (Engelmann-Becker Corporation.n1971). This test is usgdﬁby
the Engelmann-Becker Follow Through Model to measure pupil pertérmance in the
Distar Language program. The oral test is criterion-referenced and individually
administered, |

The CTL consists of several subtests which measure mastery of each major skill
taught in the level I Language program: object concepts, action stat;menta, parts,
sentence repetition, prepositions, categories, plurals, pronouns, funciion words,

verb tense, comparatives-superlatives, if-then, before-after, only. For the

purposes of the pretest, one-third of the 114 items was administered. These items

5/ More.specifically, principalscomponents analysis was used to deternunine two
linear composite scoras for each teacher. The rank order of each teacher's
sum of compocite scores then indicated her degree of implementation.
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included :7ncepts from lessons 24 to 93. (There are 180 lessons in the Language I
progrtm.)-

An cxample of two items appears in Figure 2. If -an item had several parts,

all parts must have been correct for the item to be scored 'pass."

Description of treatment. The experimental teachers were provided with one day
of retrainingﬂon the behaviors of "correction procedures" (variables 4-7) and
“eriterion teaching" (variables 9-15).1/ During the wsek following the workshop,
cach teacher also received 30 minutes of classroom consultation. The trainer
concentrated on the above two sets of behaviors while observing the teacher teach
& lesson. The control teachers received no additional training. nor did they
receive classroom consultation,

The one day retraining workshop (Siegel, 1973a) focused on several of the
teaching problems which were noted during the coding of each teacher's three
pretreatment audiotapes. These were as follows:

a. distinguishing an appropriate reofonoe from a mistake;

b. distinguishing different types of mistakes;

c. correcting a mistake according to the type of mistake;

d. correcting a mistske even though several children in the group responded
appropriately;

e, testing the child or children on the segment of the task that was
incorrect; and

f. returning to the beginning of a tiok after a mistake was corrected.
A simplified three-step correction paradigm was presented during the retraining

session (see Figure 3).

6/ The reliability of the 38 items for all childrem in the ‘experimental and:
control groups was found to be .89, using KR20.

1/ In a strict sense, criterion teaching--returning to the beginniog of a task
after a mistake has been corrected--is reflected only in variables 9-12
(El, E2, E3, ET, respectively). However, a lass conservative interpretation of
"eriterion teaching" would also include variable 13 (returning to a gg
of a task after a mistake has been corrected), variable 14 (recycling through
the task for "firm-up" purposes) and variable 15 (the total of variables 12-14).
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Do something that will p;edﬁgé;ghe,mistake'fram occurring again:

1f the child lacks If the child has a If the child does

information: motor or speech not understand the
problem: signal:
1 Tell the anewer. Tell the answer. Repeat the signal.

e (or call attention

Say the answer with to the signal)
the child 3 to 6
times. Redo the segment
with you ‘telling

the ansver.

-

2 Redo the'se ent of the task that was incorrect.
3 Redo the task from the beginning with the entire groyp.

Note: If the mistake was a motor or speech problem, it will be impossible
to teach to criterion in one day. At step thrza, we therefore
expect only incremental improvement. The goal in correcting other
types of mistakes is that at step 3, all the children in the group
can perform the entire task--from start to finish--without making a

mistake.

Figure 3. Three-Step Correction Paradigm used in Retraining Workshop.
(Siegel, 1973, p. 33)
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- Posttesting of students. All children were posttested on the following

measures:

1. The Engelmann-Becker Continuous Test for Language One (Engelmann-Becker
Corporation, 1971); and

2. The APRLL Test (Edcodyne Corporation, 1971).
Both measures were individually administered by a trained research assistant.
Fifty-two items were selected from the larger ll4-item Continuous Test, spanning
lessons 44 through 133, The Qggyg_:ggg consisted of 23 items and all were given.
The reliability of these measures (KR20) was .92 for the CTL and .66 for the APELL.

The APELL Test rcyrosentea a measure of language achievement which was not
specifically developed to test ouﬁconeo“of tﬁe Distar Language progrsm (although
there were overlapping objectives between the test and the program). The measure
vas criterion-rof@tdnced and assessed six areas of language dovnlopnédt: nouns,
pronouns, verbs, adjectives, plurals, and prepositions. Each item of the APELL
Test consisted of three pictures. The childugao asked to touch one of the three
pictures. For example, item 22 dioplayed i ﬁicture of a cup under‘a table, a
picture of two cups on a table, and a picture.of a cup on a table.. The tester

said, "Look at the pictures. Put your finger where there is nothing on the table."

Results

There were actually two main parts to the question, "Did the treatment work?."
The first was whether there were significant differences between the 2xperimental
and conttolrgrouy of teachers in behavior on the variables of éérroction procedures
and/or criterion teaching. The second was whether there were significsnt differences
in adjusted achievement on the students' Dosttests Letween the experimental and
conttol.grouy of toaéhera. Each part was further subdivided into two additional
questions: were there differential and interaction effects for the high and the

lov implementing teachers?




Analveis of Teacher Behavior

Multivariate analysis of the retraining variables. A "mixed" or Ygplit-plot"
MANOVA design was used to answer the question of significant modification of

(changes in) behavior. The design had two between-block treatments (A) and (C)
and one within-block treatment (B). Treatment A had two levels--experimental and
control; treatment C had two levels--high snd low implementation on correction
procedures and criterion teaching. Treatment B also had two levels--the mean
score of sudiotaping observations 1-3 and the mean score of audiotaping observations
4-6. That is, both sets of observations were treated as dependent variables
obtained at two different levels of time factor--one prior to the treatment and one
subsequent to the treatment.

Table 2 presents the repeated measure MANOVA for the 1l retraining variables.
The siginificatn (p ¢.001) Treatment by Occasion (AB) interaction and inspection
of the gteup centroids indicated that the experimental group after the retraining
session perfomec.l significantly higher than the control (no retraining) group.
There were no oiﬁnificant differences (p> .05) in implementation before the
rdtutning. Discriminant analysis furthermore revealed that the criterion teaching
(ET) varisble--repeating the entire task after a mistake has been corrected--
contributed most to the dimension along which the difference between the
experimental and control group's "post minus pretreatment" difference was
maximized.

Univariste analyses of retraining and nonretraining variables. For each
of the correction procedure and criterion teaching variables, the treatment group
by occasion interaction (AB) effeci was significant (p <.05). Furthermore, a
posteriori comparisons among group mesns, using Tukey's HSD test, revealed that
for each of the 11 retraining variables, the experimental group teachers after

retraining were rated significantly (p <.05) higher implementors than the control




)
TABLE 2

Repeated Measures MANOVA for the 11 Retraining Variables

. F-Ratio for Multivariate
Test of Rquality of

Source of Variation Degrees of Freedom Mean Vectors
Treatment (A) 11/36 S, 290%%*
Isplementation (C) 11/36 3,395
AXC 11/36 0.750
Occasion (B) ' 11/36 ! 13.588% %%
AXB | 11/36 . 9.,186%*
BXC 11/36 _ 1,955
AXBXC 11/36 1.241

*p < .05
wip ¢ .01

***p < .001
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(no retraining) group teachers, although there wer: no significant differences
between the ratings of the two groups pcior to the treatment. Table 3 presents
the F - ratios and probabilities for the 11 retraining variables., Figure 4
1llustrates for the total criterion teaching score (variable 12) the treatment by
occasion interaction at each level of implementation.

Pairwise comparisons of the AB group means also indicated that the teachers

in the experimental group significantly (g('.OS) ijmproved in performance from the

first three taping occasions to the second three taping occasions., This result

vas found with each of the 11 variables, whereas for the control group teachers,
significant improvement in performance over the two sets of taping occasions
occurred only with variables 4, 7, 13, and 15 (see TableA3). However, even though
the control group teachers significantly improved over time on four of the variables,
the experimental teachers not only made significant improvements over time, but
these improvements were also significantly greater than the control teachers on

all variables!

Contrary to what might be expected, the retraining program did not differentially
affect the high and low implementors of the experimental group. That is, the high
and low experimental teachers made "equal” gains in implementation (see for example
Figure 3).

Although only the correction procedure and criterion teaching variables were
specifically emphasized during the retraining of the experimental teachers,
analyses for nonretraining variables are presented in Table 4. Of course, caution
should be taken in interpreting the vesults of a series of separate univariate
analyses. |

Perhaps the most interesting :osult of the analysis of nonretraining
variables was the experimental group's lignificant 1ncr¢ale:over time, as compared

to the control group's performance, on variables "repeating the correct response
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Ratio § = 2 arcsin /X

.40

.20

Figure 4.

: ¢ EXPERIMENTAL GROUP--HIGH IMPLEMENTORS
@-------- -@ CONTROL GROUP--HIGH IMPLEMENTORS
o o) EXPERIMENTAL GROUP--LOW IMPLEMENTORS

O---eenun- <O CONTROL GROUP--LOW IMPLEMENTORS '

OBSERVATIONS OBSERVATIONS
(8,) (8,
OBSERVATIONS

Treatment (A) by Observation (B) interaction at each level of
implementation (C) for variable 12 (criterion teaching following

all mistakes).
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(21)," "general task pgaise (22)," and "specific behavior praise (25)." This
result provides important counter-evidence to those teachers and administrators who
believe that teachers who teach to criterion or‘require mavtery performance from
their students tend to focus on negative aspects of studen: performance--thus
making the inst:-uctional setting aversive to the students. Quite to the contrary,
the results of the present study suggest that the experimental (criterion teaching)

teachers praised more often (with general and specific words of praise) than control

(noncriterion teaching) teachers.
Analysis of Student Achieverent

The second major question was whether there were significant differences in
achievement on the students' posttest scores after they were adjuste§ statistically
for the differences on the pretest score. ' The technique of mmltigarigti analysis
qt covariance and discriminant analysis served to answer this question.

A tw~-way MANCOVA design was used. Factor A had two levels (experimental and
control) and Factor B also had two levels (high and low ‘aplementors on correction
procedures and criterion teaching). The dependent variables were (1) the

Continuous Test for Language One (CTL) and (2) the APELL Test. Together these

tests reflected "classroom and instructional language competency." The covariate
used in the analysis was the Pre-Continuous Test for Language gge‘(PcTL). This
measure was administered one week prior to the treatment. uea;&ocoreo for the raw
score and adjusted depandent achicvtmen@ measures and covariaté are presented in
Table 5.

In addition to the usual multivariate normality assumgtions, the conditions
which the data must satisfy if ;he results of the analyqiaiof covariance sre to have
suitable generality are (1) the r;sreooion planelot tﬁe poittest score. on the
pretest scores in the experimental group must be parallel go that in the control

group, and (2) residual variation about the regression planes for the two groups




Unadjusted ard Adjusted Mean Pretest and Posttest Scores
Used in the Multivariate Analysis of Covariance

High Low All

lmplementors Implementors Implementors
: Experimental
gl Group 20.916 16.449 18.585
- Control -
Group 20.619 21.456 21,022
o or al 27.897 21.820 24,726
Group Adj: 26.574 . Adj:  25.670 Adj: 26,122
Control 2.750 24,908 24.826
;¢ .. GEoup Ady: 23,891 Adj: 22,988 AdY: - 23444
A
. Experimental 22,808 21.488 22,119
Tou Ady: 22.478 Adj: 22,328 Adj:  22.400
a Control 21.680 21,845 21.759
. Group Adj: 21.552 Adj: 21.402 Adj: 21.480

Note: Standard deviations for the adjusted CTL and APELL are 4.708 and 1,318,
respectively.




must be homogeneous. Tests of these hypotheses indicated that the assumptions were
tenable (p >.50).

The results of the multivariate analysis of covariance for the main effect due
to treatment (retraining or no retraining) are presented in Table 6. The significant
F-test (p <.05) leads us to the conclusion that there was information in the ian-
guage measures (CTL and APELL) that; vas not in thc-pfctut measure (PCTL) regarding
differences between the retrained teachers (experimental group) and the nonut?atnod
teachers (control group). The co.rulat:lono between the adjusted criterion var;ablu
and the discriminant function (factor structure) indicate how much each dependent
varisble is contributing to the discrimination among the levels of the treatment
factor. Since the APELL Test has the highest correlation (.94) with the discriminant

function, it appears that the discrimination among the groups is--to a somewhat

greater extent--due to dif!otm:lfcu in scores on the APELL (the program-general test)
rather than to the CTL (tho.g‘r.qgrn-opocific test). Ao can be seen from the mean
discriminant scores of the two treatment groups on tpﬁ;’ducrmi.nnnt function, the
experimental group received tﬂo higher mean diocrmc score (26.088).

The results of the mlttv&_rﬁto analysis of covariance for the main effects due
to implementation indicated that the effect vas not significant (F-ratio for the
multivariate test of equality of mean vectors = 0.172, p >.84). This means that the
treatment was equally offo.ct:lve for the high and low implementors. Likewise, the

interaction effect was not significant (F = 0.062, p >.94).
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TABLE 6

Results of Multivariate Analysis of Covariance
for Main Effects Due to Treatment

df hypothesis
df error
F

B<

CTL
APELL

CTL
APELL

Experimental Group
Control Group

F-Ratio for Multivariate Test of
u of Mean Vector

2

&4

3.309 .
0M6 o

Standardized Discriminant Function

Coefficients

405
. 742

Factor Structure for the

_Discrimingnt Punction
.76
9%

Mean Discriminapt Scores

26.088
24.77%
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CONCLUSIONS
Summary of Results |

One "pass' through the descript1ve-corrcliiioha1¥exper1mnta1-looy research
paradigm has been completed with the Distar program. An observational instrument
was dcvoloyo'd.which reflected the specific teacher behaviors that the progrem
developers believed to be important for student. cognitive gain. In two small
studies (Siegel and Rosenshine, 1973) it was determined that teacher beshaviors that
were considered importart for successful program implementation (following the
format, appropriate ‘correction procedures, teaching a format to criterion,
requiring unison responding to signals) were significantly related to o;udont
achievement. Furthermore, ths present study provided experimental oupﬁé'rt for
specific correction procedures and criterion teaching--two categories of behaviors
vhich were characteristic of thd Distar Instructional System. A randomly selected
group of high end low mg;lmnting teachers were retrained in techniques of
correcting students' mistakes according to a prespecified paradigm and recycling
through an instructional 'task until all of the children in the group respond
without error. A'l a result of retraining, the experimental teachers performed at a
significantly higher level of implementation than the control teachers. In
addition there were significant differences (favoring the experimental group) in
language achievement on the students' posttest scores after they were statistically
adjusted for the differences on the pretest scores. Thus, significant changes
in teacher behavior (and particularly along the dimension of criterion teaching--
the behavior of repeating the entire task after a mistake has been corrected)
apparently caused significant changes in student achievement (on both a program-
specific and program-general measure).

However, even though the differences in achievement were significant, .tho

differences vere not as great as might be expected from the substantial modifications
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in teacher behavior. Large changes in teacher 1mp}enentation did not cause large
changes in student achievement. One could therefore reasonably ask whether it is
vorth the effort (time, money, inconvenience) to retrain tcichero with the result
of small (although statistically significant) gains in student achievement.
Unleio one is to be misled, the answer must go beyond the normative or comparative
results of training. For example, the experimental group's mean criterion teaching
(ET) score was 2.4.standard deviation units above the control group's mean score
for the same variayle. Nevertheless, the experimental group repeated the task from
the beginning, aftér a mistake was appropriately or inappropriately corrected, only
20 percent of the time; the control group recycled to the beginning of the task
following 2 percent of ihe corrected mistakes. In an absolute sense the experi-
mental group was teaching to criterion at a low-moderate level of implementation,
at best. Statistically significant differences which account for a large percentage
of the variance may not be educationally significaht. Justification of retraining,
therefore, should be viewed in terms of absolute standards of performance (as well
as normative standards of performance).
nera Strate

The descriptive-correlational-experimental-loop paradigm is perhaps most
readily understood within the context of a behaviorally oriented or structured
curriculum program such as the Distar Instructional Syotepl Yet it is proposed that
this research strategy would be'ayylicable to less structured and more "open'
curricula as well. '

Table ) 1llustrates this application and suggests various program o}ocitic
(tnportant):yroceoo variables and possible outcome variabl&o for three early

childhood programs. The program implementation (process) variables and putcome

8/ Although the description of variables for each program was inferred from the
literature, program authors for each curriculum may disagree with the wording
or emphasis in this table. However, the purpose here is to illustrate the
versatility of the descriptive-correlational-experimental-loop =esearch paradigm
and not necessarily to give an accurate description of process and outcome
variables for specific programs,
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variables are primarily determined by the curriculum developers and may or may not
be stated explicitly. Furthermore, the behaviors which are emphasiged during
preservice and in-service teacher training may vary from what is expressed in the
writings (journal articles, books, teacher guides, «tc.) of the curriculum design-
ers. Nevertheless, the researcher and program developer should ultimately concur
on the implementation variables and on the procedures and instruments used for
collecting teacher and pupil data. If this were not the case, then the program
developer could argue--justifiably--that the researcher's study did not test the
program's implementation varisbles. It would be rather difficult for a researcher
to justify the inclusion of a particular "program-specific (important)" variable
on a program-specific observation instrument when this claim is denied by the
program authors. A compromise solution, however, is possible. The observation
lnstrument could reflect three types of variables: those varibles which the
curriculum developers and researchers hypothesize to be important for the success
of the program, those variables which only the curriculum developers hypothesize
to be important, and those variables which only the researchers hypothesize to
be important. Although this would not obviate the above situation, the research
would reflect each group's biases. This procedure could be expanded to include
implementation variables which are specific or important to other curricula, as
well as variables (especially outcome variables) which are important to different
groups (parents, educators, legislators, students, etc.). For example, Armington
would be concerned with measures of curiosity and imagination for children in
the EDC Program whereas many. parents may be concerned with measures of reading
and arithmetic achievement. Both sets of variables may be collected--not only
for the EDC Program but for other programs as well.

The research paradigm, furthermore, does not specify the manner in which

implementation and outcome variables are to be collected. Perhaps observation




instruments would be used--or possibly student ratings, teacher or parent
questionnaires, video tayingi, audiotapings, surveys, or a series of '"unobtrusive"
measures., In fact, certain programs will typically value one form of data
collection over another. For example, the Engelmann-Becker program would be
satisfied with norm-referenced and criterion-referenced tests of achievement. The
EDC frogran. on the other hand, would probably value more indirect measures of
student behavior and attitude. Again, many types of measures could be used for
each program if more generalizable relationships are of interest.
ications for Teacher Education
A major concern, previously implied in the introduction to this study, is

whether or not generalized teaching behaviors are of importance to the implementa-
tion of curriculum programs .2, It wvas suggested that teacher behaviors which
are specific to a program may be more important in affecting student outcomes than
teacher behaviors which apply to a wide range of programs. . Indeed, no teacher
teaches the curriculum "first-grade reading;" she teaches the SWRL Reading
Program, the Bank Street Readers, IPI, Addison-Wesley, Distar Reading, McGraw-
Hill, or SRA Reading Labs, for example. Teacher behaviors which are critical to
the success of one program may not be very important to the success of another--or
may even be detrimental.,

| Granted, there are similarities between programs. For example, a teacher
surely would not have to learn s nev set of teaching skills when she.teaches
Distar Reading after having taught Distar Language. Likewise, there are certain
similarities between programs oriented toward cognitive growth, between curricula
oriented toward behavior modification, and so on. However, it is hypot;hui.ud
that as the classification becomes more encompassing--goes beyond a gpecific
curriculum program to include programs of a genersl type and ultimately, models

of instruction--the probability decresges that any teacher behavior that applies

9/ Curriculum program is here defined in the broadest sense--ranging from a
published set of materials to a philosophy or model of imstruction.
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to all elements (programs) of the larger set will be a powerful variable (that
is, will account for a large percentage of the variance in the outcome measures)
for all elements of one or more cubsetl.lg/

Traditionally, researchers have sought those variables which cut across all
possible 1notrucﬁionnl settings. These variables would apply at the same time to
all programs in a discovery learning model, a behavior control model, and other
models as well. This overindulgence in parsimony may well cause the bypassing of
those specific variables which contribute most to significant outcomes of a
particular program.

An alternative approach to research in teacher education is proposed. Choose
several programs from a prespecified group of instructional programs. The set
may be defined in broad or narrow terms (for example, the set of first-grade reading
programs, the set of objectives-based reading programs, the set of linguistic
reading curricula for disadvantaged children, the set of inquiry-type science
prograni for primary grade students, the set of Piagetian Follow-Through programs,
etc.). Apply the descriptive-correlational-experimental-loop research paradigm
to individual programs in the set. The results of such a research program would
reveal those variables--for each program--which are critical to affecting student
gain in outcomes of interest, Moreover, the results would reveal those dimensions
which apply to all programs in the set.

The implications for teacher education of this inductive approach are clear.
Teacher training programs which emphasize general strategies for teaching may be
providing information for the school teacher which is less than useful, Rather,
would-be teachers could profit more from learning to teach a sample of program
types and the behaviors crucial to each. For example, a student teacher interested

in early childhood education could learn to implement three or four curriculum

10/ No matter what the critoria chosen for the grouping and classification of
programs--age, grade level, subject matter, model of teaching, psychological
orientation, etc.--it is hypothesized that this holds true.
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programs which sample a wide range of instructional strategies: say, Gilkeson

and Zimiles' Bank Street Program, Bushell's Behavior Analysis Program, Gordon's
Florida Project, and Weikart's Cognitively Oriented Approach. Or rather, if a
more specialized training were desired, the set would include only programs of a
certain type: for example, Engelmann's Distar Program; Bushell's Behavior Analysis
Program, and Resnick's Primary Education Project. Thus, teacher behaviors which
are specific or important to a particular program may be learned as well as those

implementation behaviors or instructional activities which are generally important

for the success of several programs.
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