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PREFACE

From 1983 to 1986 the Speclal Education Program of the
Department of Education supported a post-doctoral fel lowship
program In research at the Junlper Gardens Chlldren's Project.
The Chlldren's Project has been a 20 year program In research and
development concerning the problems of low income and minority
group children and thelr fami|les. Within the last seven yesrs,
research based upon an eco-behavioral Inferaction approach has
evoived. Part of each post-doctoral fel low's requirements during
thelr fel lowshlp year was the development of a review paper In
which each fel low examined an area of thelr Interest from the
perspective of an eco-behavloral approach. The results of these
Individual scholarly efforis are contained In this volume. The
chapters span a range from the highly conceptual (il.e., the
chapter by Verna), to a presentation at a conference on speclal
educatlion research (l.e» the paper by Greenwood), to revlews of
the research I|lterature (l.e., the chapters by Carta, Arreaga-
Mayer, and Dorsey).

The major underlying theme to these works Is an eco-
behavioral Interaction view of the educational process. An
effort Is made In the Introduction to defIne eco=behavloral
Interaction research. However, since thls research, as a content
area and as a methodology Is rapldly developing, the adequacy of
this defInitlon must be considered In |ight of continuing
developments.

This monograph Is Intended for ressarchers In ecologlical
psychology, speclal education, and applled behavior analysis who
are Interested in exandIng thelr methodology to Include the
quantitative assessment of ecologlical and behavloral factors In
thelr work. The benefits, signliflicance, and dimensions of thls
spproach wil | hopeful |y be revealed In this monograph.

Charles R. Greenwood
Carmen Arreaga-Mayer
Dorothy Preston

Kansas Clty, Kansas

April 30, 1985
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CHAPTER |
INTRUWUCTION
CHARLES R. GREENWOOD

An emerging trend In research Is analysis of ecology~
behavior Interaction. Tne assessment of eco-behavloral
Interaction Is based upon recordings of the momentary
Interactions of environmental stimull and a person's behav lor.
Examination of the behavioral assessment |Iterature, however,
reveals that traditional forms of assessment have focused almost
exclusively upon the characteristics and behaviors of the child
or adult ‘McReynolds, 1979). Assessment of chlld status alone,
however, does not provide Important Information about elther the
Immedlate or historic conditions within the chlld's ecology.
which may contribute to child growth and development (Bl jou,
1981). Thus, Important Information concerning the dynamic
Interrelatlionship between chlld behavior and the environment
remains [argely unknown (Bronfenbrenner, 1979; Brophy, 1979).

Natural sclence approaches to behavior azalysis have been
based upon theoretical conceptual Izations of eco-behavioral
Interaction for years (Barker, 1961; Kantor, 1954; Skinner,
1953), yet emnirical data In this area has been forthcoming only
In the last (0 years. In applled research particularly, thls has
been the direct result of technology advances, particularly in
computer-assisted observation systems. These systems have
enab | ed researchers to gather and analyze complex Information on
the structure, ssquence, and function of eco-behavloral
phenomena. A premiere example of thls research Is that of
Patterson and his col |eagues (Patterson, 1982). Thelr coerclve
theory of aggression Is based upon sequential analysis of child~
adult Interaction records. This procedure al lows the
Investigator to examine the stimulus controls operating within
natural settings. The approach Is based upon conditlonal
probabi | ity relationships between the behaviors of Interacting
persons. Thus, In Patterson's work It Is possible to identify a
fol lowed six seconds |ater In time by chiid yall. Since there
are no theoretical |Imitations on the +ime Interval between
events (only the length of the data record Imposes |Imitations),
It Is possible to study the distal Impact of particular stimull
or setting events upon specific Interaction patterns, |lke the
one between parent and.child Just mentioned. For example,
Karpowitz and Johnson (1982) examined the relationshlp of soclal

This Introduction Is based upon Greenwood, C. R., Schulte, D.,
Kohler, F., Dinwiddle, G. & Carta, J. (In press). Assessment and
analysls of eco-behavioral Interaction In school settings. In

R. Prinz (Ed.)» Advances In bhehavioral assessment of children and
famllles,» (Vol. 11), Greenwlch, CT: JAl Press.




stimul | to chlld behavior at 10 seconds versus 30 seconds apart.
They concluded that the Immedlately preceding stimulus (10
seconds earl ler) was most predictive of child response. Other
researchers are currently applylng these methods to appl ied
problems In famillas; Biglan, et al., 1984; Hops et al., 1984;
famlly therapy, Wailer & Graves, 1983; language develqpment,
Hart & Risley., 1984; peer soclal Interaction, Greenwood, et al.,
1982; Kohler, 1984; and classroom Instruction; Brophy, 1979;
Greenwood, et al., In press.

Definltlon of Eco-Behavioral Research

Eco-behavioral research Implles assessment and Intervention
designed to reveal sequentlal and concurrent Interrelationshlips
between environmental stimull and organism response. A goal of
eco-behavioral assessment Is to assess both the physical and
social stimul| temporal |y associated with behavior. This goal
differentiates eco~behaviorzl assessment to some degree from
other forms c¢f sequential assessment commonly referred to as
"soclal Interaction® (Calrns, 1979; Lamb, Suomi, & Stephenson,
1979; Patterson, 1982). Soclal Interaction research jhas
emphasized assessment of reciprocal social stimull within dyadic
Interaction. 1+ has not broadly assessed physical stimull in
relationship to subject behavlor.

We have used the term Meco-behavioral™ In our work In
classrooms: (a) to refer to the measurement of a broader
constel | ation of stimulus events than just person-person
Interaction (l.e., the curriculums physical arrangements, and
teacher behavior) and (b) to denote the non-social character of
these stimulus events. Our Interest has been In discovering the
momentary Instructional forces that effect student's academic
performance In the classroom. Thus, In cur work we have Included
the subject matter, Instructional materlals, physical groupling,
teacher location, and teacher behavior, which are the generai and
specific contexts for student's classroom behavior.

In eco~behavioral assessment, ecological and behavlioral
variables are sampled In close temporal relationship (10 second
Intervals), By systematical |y alternating sampling of ecological
fol lowed by behavioral varlables, changes In environmental
stimull and behavior are recorded In sequence. Thus, an
observer records the teacher's behavior In an Interval just
preceding the recording of the student's behavior. In this
fashion, the soquence taacher instruct, fol lowed by studant read
aloud may be recorded. By alternately sampling the teacher, then
the student, the contextual basls for student behavior Is
Included within the record for later analysis.

Limitatiops Imposed by Iraditlional Observational Assassment

The rather voluminous observational |Iterature In educat!on,
for example, Is devoted to complex assessments of c|assroom
climate, school ecology, and teacher-student Interaction. In
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fact, Flanders (1970) In his studies of teacher-student
Interaction, was perhzps the first to use an interaction matrix
to relate teacher and student events. The rather pervasive
problems with these observational studies, however, are that: (a)
the variables measured are not def ined as observeable events, (b)
interobserver rellabil ity Is either not conducted or is low and
inadequate, (c) the data are simply descriptive and static, that
Is,» sequential relatlonships cannot be expressed in the data, and
(d) the theoretical assumptinns upon which the codes are based do
not permit scientific Investigations of direct environment-
pehavlor Influence (for a notable exceptlon see Brophy, 1979) .

In applled behavior analysis and social i1earning theory,
however, we have a tradition of observational assessment that
meets rather stringent requirements of rellability and that has
been productively used In behavior change studies. However, this
assessmont tradition has focused strictly upon measuring the
subJect's behavior and has rarely Included measurement of the
environment. While behavioral assessment has been very effective
within the context of specific behavior change experiments, It
has not produced quantifled descriptions of the settings and
stimul | within which these behavior changes take place. Nelther
has behavioral assessment provided Information concerning the
putative natural conditlions which create developmental deflicits
and behavior problems which behavior analysts are cal led upon to
correct. As Patterson, 1982, pointed out, "a science can be only
as good as [ts assessment methodology®. For meny of the
behavioral phenomena we would |lke to predict and contro!,
assessment of behavioral events, In the absence of ecologlical
variables, will be Insufflicent. WIithout Information on natural
control | Ing relationships and subsequent tests of thelr causal
status, the fleld will continue to confront problems, such as the
fal lure of behavior changes to maintaln or of some children to
achieve In school. As Wahler and Fox, 1981 pointed out, there
hac not been sufficent research attention pald to the structure
and function of setting events or stimulus controls In appl led
behavior analysis. We would argue that this Is iargely the
result of new methodological problems related to use of
interactive assessment In applled settings. However, other
reasons are apparent.

Our tradition of experimental research by necessity has
{imited wide expression of setting variables due to the need +o
maintain experimental control. As a result, setting factors have
more often been ~onsidered troublesome confounds, rather than as
Independent variables In much of behav lor analytic research
(Foster & Cone, 1980; Rogers-Warren & Warren, 1977). Thus, one
may argue that many of our most prized functional relationships
have been establ Ished within nairowly defined setting conditlons.
Setting conditions or contexts are the establishing factors
within which functional relatlionships will operate (Larsen, &
Morris, 1983; Larsen, Morris, & Todd, 1984; Lelgland, 1984;
Michael, 1982). Relinforcement, for example, can only operate
to strengthen behavior under specific conditions of deprivation
and subjJect history. Change these contexts an? you change the
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functional relatlonship. Unfortunately, we often do not know how
functional relationships hold up within extremes of setting
variation 8s occurs In the natural setting. The classic example
of this point, for which we have yet to supply an adequate
answer, Is, "How do schedules of reinforcement, (revealed within
control | ed research), operate to strengthen and maintain behavior
In natural settings"?

It also can be argued that much of our current know | edge of
behavior change Is based upon data In which setting varlation was
simply Ignored. Reflected as varlability In our basel Ine and
treatment data, Is the operation of many setting variables for
which we have no explanation or Information since we choose not
to sssess them. Setting varlations very |lkely operate to
enhance or retard subjects performance,

As a result of both conceptual and methodologlical prob|ems,
we may find that we are unable to generalize our results to
specific contexts In which our target behavlior occurs. This
problem Is particularly evident within studies of general Ization
and maintenance o7 behavior change whereln the setting dimensions
Important to these phenomena were not Included In the Initlial
analysis. One means for representing both the Immedlate and
delayed setting factors In appiied research Is through
Inte~active eco-behavlioral assessment.

Botentla| Benef!ts ot an Eco-Rehavioral Interaction Approach

The solution to many of our current scclal problems (l.e.
academic retardation, effective special education treatments),
may require a more fundamental understanding of eco-behavioral
process. The benefits of an eco-behavioral Intersction approach
Ile In several Important areas. First, the recording of
ecological variables, describes natural stimull, thelr normative
rates of occurrence, and their probabllity relationship to
behavior. As noted by Barker (1963), and more recently by
Bronfenbrenner (1979), there Is no definitive data base on human
behavior and Its settings. Second, use of an eco-behavioral
approach as a process variable enables research on resul+ting
developmental Impact or outcome (e.g. academic achlevement). I+
Is possible to develop base rates and base proabl|Ities on eco-
behavioral varliablies against which the effectiveness of
Interventions can be assessed. Third, examination of the
conditlonal reiationships between ecological variables and
behavior, may enable Identification of particular ecologlcal
arrangements correlated with high levels of criterion behavlors.
By Identifying these arrangements In high performing subjects, It
may be possible to test these natural arrangements for functlion
when Introduced to the environments of lower performers. Fourth,
experiments testing these specific eco~behavloral hypotheses with
low performers could yleld Information concerning thelr causal
status. Flifth; structural Information from an eco-behavioral
code, defining standard and effective treatment formats, could be
used to study the Implementation of treatment by teachers over
time. Thus, It might be possible to Ident!fy and analyze factors
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that Interfere with standard Implementation or that facil itate
maintenance of It.

The Importance of an eco-behavioral Interaction approach
Iles In Its potentlal as a tool for exploring the effects of
natural stimull In the natural environment. Using thlis
methodology, It may be possible to develop precisicn
Interventions based on eco-behavioral data that will be effective
both In the Initial stages of treatmant and In generalizing and
maintaining behavior change. In 1967, Patterson (1967) called
for reprogramming the natural agents within environments to
address the problem of maintenance. This Involved training of
natural agents In the use of contingency management procedures.
Yet, this problem of |Imited general fzation and maintance remalns
with us today. While we have been successful tralining natural
agents, perhaps, we have armed them with procedures that simply
cannot survive unalded in the natural setting. We need to
sufficentiy understand the function of natural stimi!l In these
environments. As with other approaches to assessment, the
Importance of the eco-behavioral approach wil! be Its
contribution to our abll ity to predict and control behavlor In
applled settings.
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CHAPTER 11
AN ECOLOGICAL~BEHAVIORAL VIEW OF INSTRUCTION TIME
DON DORSEY

Abstract

The effective use of Instruction 7!me has emerged as a major
concern of parents, educators, and even of the United States
Gevernment. Tinkering with the length of the school day or ysar,
along with school board mandates for more required Instruction,
are popular solutions for reversing the slide from academlc
excel |lence that began In the 1960's. Since Carroll (1963)
introduced Instructional time as a component of pupll progress,
Interest In the area grew gradual ly, unti! now there Is a fairly
large body of research. However, educators have found | [ttle
guldance or comfort from this welter of data, because the results
are frequentiy contradictory. Two steps need to be taken to
reduce the research confl Icts that have hobbled educetors. The
first step Is precision. Precise language, precise measurement
of both independent and dependent variables, and precise
appl Ication of appropriate experimsntal designs wil| result In
data that are understood and bel leved. The second step Is: Take
one step back. The view from one step back Is broader, and wil |
al low rasearchers to place Instructional tima In the context of
the classroom and schoo! day. This two-step process palrs the
somewhat reluctant partners of behavior analysis and ecological
psychology. Whether a two-step to the music of Instructional
time wil | lead to a Ilalson or a brief twirl, nelther partner
knows for sure. However, If an ecologlical-behavior | approach can
resol ve some of the contradictions In Instructional time
research, It will have been worth the f! Ing.

Antroduction

Instructional time, the current hot property In the Ed Blz,
has come to public attention through the President's Commisslon
on Educetion In Americe. The Commission (1983) reported that
European students get more of It than American children do, and
we should Increese Instructional time If America Is to retaln Its
s!im competitive edge In trade and technology. Since Carrol I's
(1963) theoretical analysis of the relationship of Instructional
time to teaching and learning, Interest In the topic has bullt
slowlys untll now there Is a falrly substantial body of
| iterature. Yet that |iterature Is diverse and contradictory,
and basic questions such as the optimal amount of Instructional

This Chapter Is based upon a paper presented by the author In
1984 at the Tenth Annual Meeting of the Assoclatlon for Behavior
Behav ior Analyslis, Nashvi| le, TN,
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time for different subjects at different ages, or how to al locate
Instructional time, remaln unanswered. Where research has
addressed basic questions, the answers are sometimes
contradictory. For Instance, Husen (1967) conducted a massive
International study of mathematics, and concluded that
instructional time contrlbuted perhaps 3% of the assignable
variation on total math scores. Yet other researchers
(Greenwood, Delguadrl, Stanley, Sasso, Whorton & Schulte, 1983;
Rosenshine, [978) assert that Instructional t+ime, particularly If
it Is well structured, Is a major contributer to pupli progress.

How Is It that despite a history of more than twenty years
research, educators are unable to agree on the nature of
Instructional time, It's effects on achlevement, or even how to
Increase It? From the beginning, Instructional time research has
been approached from several theoretical perspectives, has used a
starti Ing number of experimental designs, has sometimes used
pecul lar vocabulary as If [t were general ly understood, and most
grievously, has often falled to specify the Independent and
dependent varisbles under study. It Is nct surprising, vhen,
that teachers and educators are stil | walting for clear
principles and useful teaching practices to emerge from
Instructional time research. The President's Commission has
taken the common sense approach that Instructional time Is a
necessary Ingredient If children are to learn skills. And the
American public seems to agree, Teachers, however, must have
more than a common sense notlion of Instructional time If they are
to use the school day most effectively. One way to bring order
to this area Is to observe precisely In schools, to use
experimental designs chosen specifically to control for the
comg | ex nature of real classrooms, to use a vocabulary of
careful ly defined terms, to specify both the independent and
dependent variables cleanly, and to make some al lowances for the
school setting itself. Such an approach can be cal led
ecologlical=behavioral, and It can be used with many educational
questions, though It seems to have a special potentlial for
bringing order to the Instructional time question. A brlef
consideration of these steps may || |ustrate the usefulness of the
ecological=behavioral approach to educational research.

Precisely Defined Tarms

One source of confusion In Instructioral +ime research has
been the caval ler tendency to use some terms as |f they were both
Interchangeable and mutual |y understood. Thus, time, teaching
time,» Instructional time, al located time, scheduled time, on-
task, engaged time, and other terms have been tossed into a
research stew. Results, not surprisingly, have been mixed.
Karwelt and Slavin (1981) have addressed this Issue directly.
They found that scheduled Instructional time and teacher reports
of dally schedules, had no relation to pupl| progress In grades
2=3, and a weak relationship to pupll progress In grades 4-5 on
the Callfornla Test of Basic Skills (CTBS). In fact, they found
that scheduled Instructional time did not correspond closely to




n

actual Instructional tIime., Teachers' Instructlonal schedul es

tend to the optimistic, something noted by Smith (1979), as wel |
as Hook and Rosenshline (1979). Despite the unreilablilty of
teachers' reporting thelr own scheduled Instructlional time as the
Independent varlable.

Smith (1979) correlated unverifled teacher reports of
Instructional time use with the STEP || soclal studles test, and
found that Instructional time was week |y correlated with
achlevement (r=.23). She found that measures of statlc
variables, 1Q for example, were more highly correlated with
achlevement on the STEP Il test (r=,63). Jarvils (1962) conducted
a massive study of Texas Gul f Coast schools and concluded that
reading should not be scheduled for more than 50 rinutes per day,
because schools schadul ing more than that learned less! His
measure of Instructional time was even more ~emoved from the
classroom than was Smith's. Jarvis got his Independent measure,
al located time, by writing to schools, asking them what the
school district guidelines were for Instructional time, and how
wel | they were complying with the district pollicy. No attempt
was made to observe instructional time directly. It Is nalve to
assume that school personnel can accurately fll| out a
questionnaire about how wel | they comply with district pollicy.
One does not even know [f the questionnaires were completed by
principals, counselors, teachers, or secretarles.

Kies|Ing (1975) studied 5,800 children to test for the
effects ~f ®"instructional t+Ime"™ on criterion-referenced and norm-
referenced tests. What Klesling called "instructional time" was
actual |y scheduied time tzken from teacher reports and
Interviews. No direct observation was made, and KleslIng
reported that scheduled time had a slight effect on criterion-
referenced tests, and no effect on norm-referenced iests.

Smith (1979) and Klesling (1975) studled scheduled
Instructional time, whereas Jarvis (1962) studied al located
Instructional t+ime. None of them defined the terms they were
using, except to take what Information was offered to them by
teachers, school officlials, and school board policy. In no case
were chlldren or teachers observed to see If reports of use of
time were accurate. Glven what Smith herself and others have
observed about the accuracy of teacher reports, It Is doubtful
that these data are rellable or valld. In addition, Smith (1979)
sald tht" a penel of experts found that the STEP || test she used
as a dependent varisble was an Insppropriate measure, because
there was so | Ittle correspondence between what the chlldren were
taught and the test Items that the results could not be offered
with confldence.

Perhaps the best Il lustration of how precisely defined terms
can sort the significant from the muddy was provided by Karwelt
and Slavin (1981). They locked at the different effects that
Instructional time had on achlevement depending on the kind of
measurement used. Thelr research spoke directly to the confusion
generated by researchers using vaguely defined independent
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measures. In the Karweit and Slavin work, pupll progress was
correlated with four kinds of Instrustional time: teacher-
scheduied time; actuai minutes al iocated; engaged time; and
engaged rate. The measure of teacher scheduled time was taken
from lesson plans. Actual minutes al located was tallled from
direct observation of the number of minutes spent teaching, a
distinct departure from many ear|ier studies. Engaged time was
def ined as that part of the Instructional period in which a
student Is on-task, or Interacting with the materials. Engaged
rate was defined as engaged time per actual minutes al located.
Except for teacher-scheduled time, these measures were obtained
through direct observation. Karweit and Slavin found distinctiy
different relationships between these four measures of
Instructional time and achievement on the California Test of
Basic Skilils. "The detection of effects of time measures Is
sensitive to the proximity of the measurement used, with the
measures most accurately reflecting Iindividual students use of
time showing the strongest effects" (p. 165). That Is, the more
precisely the Independent variable Is measured, the more i kely
It Is to show an effect.

In thelr emphasis on measuring the effects of Instructional
time on Individual students, Karweit and Slavin are fol lowing a
I ine of research that began with Bloom In 1956. Though that | ine
has been productive, it has not gone unchal lenged In the clash of
theoretical viewpoints.

Divergent Iheories: Differant Procedures Mean Different Results

In a Walt Kel Iy comic strip, Pogo was elucidating a
political question for an Insect. It was all a matter of view
point, explained Pogo. The Insect looked up and replied, "From
where | stand, there's only one point of view".

Two distinct points of view guide Instructional time
research, each proposing different methods, and producing
different results. Bloom (1956, 1967) argued that learning takes
place In Individuals, thus each student s the proper unit of
Interest. Smith (197%) criticized Bioom for this, preferring to
use the classroom as the unit of analysis so that data could more
easi |y be gathered and submitted to statistical analys!s. Those
opposing points of view underl|ine most of the instructional t+ime
rysearch, leading experimenters to ask different questions, use
different methodologies, and to produce results that are
sometimes In disagreement. Before Bloom (1956) Instructional
time researchers were concerned with how variables affected the
average gain of a class, a school, or a district. Naturally,
demonstrating changes in the mean level of pupll progress tock
large numbers of students and required e statistical analysis to
interpret the results. Representatives of this |ine of research
general |y correlated results of standard tests with reports of
instructional time use and found that instructional time was a
wesk contributer to achievement. Under these ¢lircumstarces
static variables such 1Q, income level, and fathers' jobs were
more highly correlated with achievement than !nstructional time
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variables. For Instance, Husen (1967) englneered a massive and

influential study that Included the role of Instructional +ime In
achlevement.

Husen's (1967) International study of mathematics was a
large scale effort to describe the Instructional and familial
components of mathematics achievement in |12 countries. More than
132,000 students and some 13,300 teaci.ors were involved In this
effort. From thelr data Husen concluded that Instructional time
and homework varlables together accounted for only 3% of the
assignable variation In the total mathematics score, a trivial
contribution. Far stronger, In Husen's view, was the
contribution of static variables--a polnt that was to be echoed
by Smith In 1979, How could this study, involving distingulshed
researchers from around the globe, come to the astonishing
conclusion that homework and Instructional time contributed
virtual Iy nothing to mathematics achlevement scores? The
strength of this study Is that Its data are uninterpretabie.
Husen admitted that he had IIttle control over hls Independent
and dependent measures. The Independent variables, assigned
homework, family income, Instructional time, etc.,» were col lected
differently froz one country to the next, and In no case was
direct observation used. Vearlous kinds of surveys or estimates
from headmasters and government officlals provided the data. The
dependent measures Inspired a similar lack of confidence In thelr
reljabllity. The mathematics tusts were constructed and
translated Into the 8 lenguages used by children In thlis study.
Difficulties In transliation and testing conditions |ed Husen +o
warn the reader that, "even as regards certain basic statistical
Information, such as per pupl| expenditures or enrol | ment
figures, there Is a lack of uniformity In data reporting" (p.
287). Husen (1967) went on to say, "the difficulties Indicated
above should be kept In mind when Interpreting some
Inconsistencies that appear In the findings" (p.287.). One of
the most glaring Inconsistencies Is the assertion that
Instructional time and homework account for negligable effects on
mathematics performances, While Smith (1979) Husen (1976) and
other exponents of research that locked at mean dlfferences
continued to publish, a paral lel course of development was
charted by researchers who were Interested In the Indivlidual.
These two |ines of research go on with |Ittle crossover or Impact
on one anothers' work. Carrol | presented his "Model of School
Learning®™ In 1963, and In one stroke showed that t+ime cou!d be
treated as an Independent varlable, and that Individual students
were the most Important unit of Interest. The mode! says: time
to learn a task Is a function of aptitude In a chlld's repertory,
minus time saved by previous learning.

Carrcll realized that the quality of Instructlional time, as
wel | as the history of each student, Influenced the rate of
learning. Bloom (1974) used this time-based model as the
foundetion for mastery learning. He clalmed that most students
could learn most skills If enough Instructional time were
provided. In summerizing the strengths of a +Ime-based model,
Bloom (1974) noted that: time can be measured with precision that
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Is rare for educational variables; +ime can be measured on an
Interval scale, with each unit of measurement equal, and with an
absolute zero; time can be used as a base +0 measure costs of
Instructlion; perhaps mosi Importantly time can be a measure of
instructional effectlveness.

Among the researchers who have fol lowed the Carrol! I-Bioom
| Ine are Bennett (1976),» who was forced to look at the c!assroom
ecology to account for unexpected results; Rosenshlne and
BerlIner (1978), who focused the concept of Instructlional +ime
Into academic engaged time; the Beginning Teacher Evaluation
Study group (BTES)» who sharpened the concept of on=task; the
Junlper Gardens research group, who col lectively developed and
tested the concept of opportunity to respond. The work of thls
somewhat divergent group shares several characteristics. These
researchers assume that Indlvidual students are the unit of
Interest, because learning takes place with the child, not with
the classroom or school. This group of researchers has evinced a
determination to pursue Instructional time In Its simpiest form,
peal Ing away extraneous constructs, and measuring time as It Is
actual ly used by chlldren and teachers. One other common thread
may be the most Important. Thls group of researchers direct!ly
observes the phenomena of Interest, and measures them precisely.
Quest lonnalre research-—hypotheses by mal l--wl| | not be found In
thls body of work.

Bennett's work (1976) Is particularly Interesting because It
shows the persistence of a researcher trying to account for
unexpected results. Thls persistence tock Bennett from his
original IIne of Inquiry and led him to examine Instructional
time. Bennett set out to compare the effects of teaching styles
on cognitive and soclal development of elementary students In the
United Kingdom. HIs Independent variable was continuum of twelve
teaching styles, from formal to Informal, with various mixtures
In between. Formal classes were teacher directed and curriculum
orlented. Informal classes had flexible physical structures,
al lowed students wide ranges of cholce, and encouraged
Independent work. MIxed classes had various proportions of these
characteristics, and others such as homework assignments, freedom
to move In the classroom, and other descriptive variables.
Bennett found that children In Informal classes did significantly
poorer In reading than children from formal or mixed classes. In
mathematics children from formal classes galned skills at about
tulice the expected rated, whereas chlldren from mixed or Informal
classes galned skilIs at abcut half of the expected rate. The
rate differences In mathematics culminated In achlevement
diffences of 3-4 months of puplls progress per year. These
puzzl ing dIfferences In mathematics culminated In achlevement
sent Bennett back to his data and the classrooms. Hls post-doc
analysls showed that the critical dIfferences between formal and
other classes was the amount of structured learning time
avallable.

Rosenshine and Berl Iner have used CarrolI's framework to
extend and develop some of the Ideas In the Mode! of School

_1




15

Learning. In a serles of papers (Rosenshine, 1976, 1978;
Rosenshine & Ber|iner, 1978) they deveioped the rel ated concepts
of academic engaged time and direct Instruction. They saw their
work as significant partly because It focused attention on
dynamic varlables (soclo-economic status, birth order, 1Q) that
held little significance for policy or for teaching. Academlc
engaged time, as developed by Ber | Iner and his col leagues
Berliner, Fisher, Filby & Marllave, (1976) refined the definition
of on-task, and made It a more active concept. Academic engaged
time was defined as content covered In combination with student
attentlion to materlals. Of course, these kinds of data can only
be collected by going Into classrooms and watching children.
Rosenshine (1976, 1978) made an additlonal polint: children learn
through direct Instruction, not by accident or through sel f-
directed discovery. Bennett's (1976) work confirmed this point.
In chlld=centered c|assrooms children falled to learn academ’c
subjects, mainly because they were nevar exposed to the
curriculum Left to choose, most children choose math, spel ! ing,
and gremmar. By contrest, children In structured classrooms do
wel| In academics precisely because they are taught a currlculum,
given homework, expected to master specific ski!ls, and have
large blocks of time devoted to practice and mastery.

Perhaps no group of researchers has pursued the concept of
Instructional time as extensively as the Juniper Gardens group.
in a series of papers the concept of opportunity to respond was
developed (Delquadri, Greenwood, Stretton, & Hall, 1983;
Greenwood, Dequadri, Stanley, Sasso, Whorton & Schulte, 1981;
Hall, Delquadri, Greenwood & Thurston, (1982). By opportunity to
respond they meant the amount of time avallable for actlve
practice of the skil| of Interest. In spelling, for Instance,
opportunity to respond refers to practicing the writing or oral
spel | ing of the words to be mastered. |t does not mean using a
spel | Ing word while tel i Ing a story to the class, or drawing a
line from the spe!!ling word In one column to a |ist of
definitions in another column. If the skil | of Interest Is
learning French vocabulary, then seeing a filim about France does
not q::lllfy as opportunity to respond. Active responding Is
essential.,

The concepts of academic engaged time, direct Instruction,
and opportunity to respond, share several characteristics.
First, they are direct measurements of how chlldren and teachers
spend thelr time., These data cannot be col lected any other way.
Second |y, each has gone beyond the more passive concept of on-
task, which by Itself says nothing about how a child spends time,
merely that the child Is non=disruptive. Thirdly, each of these
concepts Is tied directly to student achlevement. When academic
engaged time, or direct Instruction, or opportunity to respond
are increased, rellable Increases in student skills fol low. that
Is not too surprising. That a child must practice the
myltiplication tables before they can be mastered may be self
evident, yet such a simple concept Is only gradual ly beling
accepted by education researchers.
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In addition to refining instructional time into its
components, practice, relinforcement, and error correction, the
Juniper Gardens group have taken another tack. They have taken
the one step back and watched the Instructional activities with
the eye of an ecological psychologist. They have begun to seek
contexts for teaching and learning so that instructional
activities that contribute most directly to learning can be used.
This effort has Involved col lecting extens|ve ecological data,
and associating various activities and techniques with specific
student outcomes. The Code for Instructional Structure and
Student Academic Response (CISSAR) Is a system of observation
that simultaneous|y tracks classroom structure, teacher actlivity,
and child responding. It Is sensitive enough to show, for
Instance, that using educational media Is |ess effective than
paper and pencl| for teaching skills. By focusing on these
ecological varlables the Juniper Gardens group has extended the
traditional preoccupation of behavior analysts
with consec'ences.

n%mmmmnmm Where Do We Go Erom

Two |lines of Instructional time research have been
contrasted, and It seems evident that the most productive work
has come from researchers who hazve hewed to precise observation,
precise definit’on of terms, and assiduous selectlon of design.
Further, some researchers have added the dimension of ecological
observation to the powerful tools of behavior analysis. The
resulting science shows promise because It holds the secret of
self correction: the abil Ity to frame mutual ly exclusive
hypotheses. Research that Is descriptive or correlational may be
necessary in the early stages of delimiting research questions.
But as Platt (1964) stated so forcefully, only research that can
reject one of two mutual Iy exclusive hypotheses Is capable of
advancement. The rest Is a Sargasso Sea of aimless hypotheses
and sndless clrcular debate. A behavlior analytic spproach to
Instructional time can provide the structure for framing those
hypotheses and the ecologlical perspective can insure that such
research Is conducted In a meaningful context.
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CHAPTER (11

ASSESSING FCO-BEHAYIORAL RELATIONSHIPS IN SPECIAL EDUCATION
OUTCOME RESEARCH OR "WHERE IS THE INDEPENDENT VARIABLE"?

CHARLES R. GREENWOOD

Abstract

Much of speclal education Is concerned w:th Issues
assoclated with the Identification and placement of chiidren Into
speclal education programs. Risking oversimplification, my
observation Is this, 1f ya had a powerful science and technology
ot Instruction that was widely practiced, It wouid seem that the
lssuas of student Idantification and p'acemant would he
aliminated from special education or at least drastical |y reduced
1o a sharp focus upon the problems of teaching and Instruction,
Specifical ly, | Intend to address In this chapter Issues related to
the eco~behavioral process assessment of Instructlon, process=
achlevement relationships and their Impllications for research on
Instruction.

Jhe Problem

The problem we al| share, of course, Is the fact that under
our current educatlional practices, there remalns wido varlance in
students' rates of academic development over thelr time In
schoo!. Historically, we have Iooked "Inside" the child to
account for this variance. | am sure you wil| agree that a
majority of our research |iterature In speclal education is of
this type. This |Iterature has locked for brain damage, delays
In development, loss of sensory and peiceptual functlions, strong
and weak modal Ities, loss of cognitive processes, etc. This
I 1terature has given us Instructional strategles that have
attempted recediation of delayed developmental stages prior to
teaching academic skills or which have sought matching
Instruction to student strengths In the central nervous systems
In cognition, In sensation, In perception, and/or in modal t+les.
More recently In our history, however, we have had moments when
we have looked at the environment and at environmental deficlts
to account for this varlance. We have assessed the physical
setting, looked at student's home environments for dlfferences in
culture, |anguage, and economlcs, assessed teacher skil|s and
training, etc. Based upon this | Iterature, we have modified the
physical environment within the classroom, purchased new
curriculea, Increesed or decreased the length of the school day,
developed new service del Ivery patterns, provided students with
meals and health services, Increased teacher certlfication
requirements, created new Instructional environments {e.g,

Address Made by the Author to the First Annual Pitsburgh
Symposium on Research with the Handicapped, May, 1984, Pittsburgh, PA.
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resource rooms), Introduced the most modern electronic
technologles, reduced or increased stimull, etc. And yet, the
problem remains with us; the variance In academic development
persists In the face of these substantial, costly, and certainly
dramatic efforts. Based upon the most recent research, however
we are now Just reallzing that it may be the Interaction between
each student's Instructional environment and behavior that
accounts for thls variance.

An Ecological-fRohavioral Interaction Approach

An eco-behavioral Interactlion approach to the problem of
varlance In students development Is not new In theory (B jou,
1979; Bl Jou, Peterson, & Ault, 1968; Bronfenbrenner, 1979;
Brophy, 1979; Dunkin & Blddle, 1974; and Lindsley, 1964) or
Instructional practice (cf. Becker, 1977, 1978). In fact
Instructional practices based upon the general operant model
(e.g.» antécedert stimulus, student response, consequent
stimiius), an enviromment-behavior Interaction theory, have had
substantial Impact upon the development of effective
Instructional systems (Lelnardt, Zigmond, & Cooley, 1981).
Direct Instruction., precision teaching, and personal |zed systems
of Instruction, are all specific examples of effective
Instructioral systems based upon an envlironment=behavlor
Interaction approsch. What Is new, however, are direct
assessment measures that can provide an analysis of thls on=
goling Interaction within a classroom setting.

An eco~behavioral sssessment of Instruction captures both
the Important ecological varliables In the classroom (e.g, teacher
behavior, grouping arr angements, tasks, activities of
Instruction, etfc.), and specliflic student behaviors (Graden-
Thurlow, & Ysseldyke, 1983; Stanley & Greenwood, 1981). Zince
these ecological variables are represented within the
observational record frequently and systematical ly, the student's
behavior can be analysed In relationshlp to these Important
variables. One of the fundamental problems In past educatlional
outcome research has been the Inabllity to obtaln such an
important measure of tiie educational experlence (Brophy, 1979;
Good, 1979; Strain & Kerr, 1982). As a result, we have not been
able to explain the results of most outcome/eff icacy studles,
even In wel l=control led outcome research, When outcome research
focuses soley upon assessment of outcome varlables (l.e., tests,
gredes, etc.), we simply cannot meaningfully relata vutcomes to
events that transpired within the program. Frankly, because of
this [imitation, we can no longer afford to conduct outcome
research in the absence of high fidel Ity process measures.

The data In Table 1 || lustrate the restLits of an eco-
behavioral process assessment of one student's Instructlional day
at school. The Table Is organized by Instructional activity (the
sub Ject of Instruction on the left side) and specific ecological
arrangements In assoclation with the student's academic behavior
during that arrangement (displayed on the right of the Table).
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Thus, for example, we can see that reading covered 36% of the
observation (50 minutes). Uuring all of reading the student's
academic behavior was as follows: 10.7% writing, 4.3% siient
reading, 1.7% academic talk, and .7% answering questions. The
student's composite academic responding was 17.4% overall, the
sum of the separate categories. These data constitute a moiar
description of reading and student behavior. A moiecular
asnalysis of eco-behavioral Interaction Is displayed within the
center of the Table section devoted to reading. Here we ses that
the most frequent arrangement of stimlus events used by the
teacher (32.3% of reading time) was RTSD SG AS T» (i.e., reading

Table 1

An Eco-Behavioral Analysis of a Student's Instructional Day

Arrangements p(Al/An) Student Academic Response p(R/Al)
Activity AC TA ST TP TB W AGP RA RS TA ANQ ASK SITE
Reading RTSD S6 AST 32.7 8.2 3.1 1.0 12.3
(36%) RTSDS6S T 10.3 \ 0.0
50 mine. R LLSGAST 9.7 0.0

R WSS6AST 8.7 42.3 3.8 46.1
R WBSGAST 5.7 11.8 35.3 47.1
R PPSGAST 5.7 35.3 35.3
Reading All (Baserate) 100.0 10.7 4.3 1.7 0.7 17.4
Math M PPEGS T 32.2 44.6 1.8 46.4
(21%) M PPEGAST 8.6 46.7 46.7
29 mine. M PPEGO NR 8.0 35.7 35.7
M PPEGS NR 6.3 45.5 43.5
M OMEGIFT 13.2 13.0 4.3 17.3
MTSDEG IFT 4.6 12.5 12.5
Math All (Baserate) 100.0 33.3 4.0 0.6 37.9
Spelling S PPEG IFT 36.1 46.2 46.2
(1%) S PPEGS T 22.2 50.0 50.0
6 min, S PPEGB T 19.4 71.4 71.4
S PPEGAST 19.4 0.0 14.3 14.3
Spelling All (Baserate) 100.0 44.4 2.8 47.2
Language L PPEGAST 34.6 17.8 2.2 20.0
(16%) L PPEGAT 12.2 23.2 6.3 29.5
22 min. L PP EG AD NR 7.7 289 10,0 38.9
L OMEGSG T 13.1 13.1 5.9 19.0
Language Al| (Baserste) 100.0 6.2 3.8 10.0




Soc/Study SS TSDO EG AS T 83.3 33.3 33.3
(7%) SS TSD EG AS NR 13.0 42.9 42,9
9 min, SSTSDEGASD 1.9 0.0
SS TSD EG AS OT 1.9 0.0
Soc/Study All (Baserate) 100.00 33.3 33.3
Free/ FT RREGAST 47.1 12.5 18.8 31.3
Time FT RR EG AS NR 29.4 0.0
(1%) FT RREGS OT 8.8 0.0
6 ain,
Free All (Baserate) 100.0 8.8 8.8 17.6
Transl= TN FP EG IF OT 16.8 0.0
tlon TNFPEGAS T 14, 0.0
(13%) TNFPEG O NR 9.3 10.0 10.0
18 mine. TNFP EG AS OT 6.5 0.0
TNFP SGAST 9.3 0.0
Transl- All (Baserate) 100.0 4,7 0.9 0.9 6.5
tion

Note. This table contains classroom ecology/student behavior
interaction data for one student over one day at school based
upon cbservation with the CISSAR Code (Stanley & Greenwood,
1981). The percentage occurrence of specific ecological
arrangements [s reported with response conditional probabl!ities
(e.g.» writing, reading aloud, composite, etc.). The
arrancements and their percentage occurrence are found to the
left In each panel, while the conditional probability valises are
found to the right. To meke Inspection of the Table clear, a
number of conventions were used to organize the Information
within It. First, arrangements are organized within
Instructional activities. Second, the arrangements In each group
have been sorted by task and structure variables to ald In the
evaluation of different but somewhat similar arrangements. Thus,
8l | paper/pencil, entire group arrangements are | Isted before the
paper/pencil, small group arrangements, etc. Within the Table,
compar isons can be made: (a) between arrangements within each
activity, (b) between common arrangements occurring In different
activities, and (d) between Individual arrangements and the
baserate for each activity.

Table abbreviations are as fol lows: Category Codes--

Activities (AC): R = Reading, M = Math, S = Spelling, L =
Language, SS = Social Studies, FT = Free Time, TN = Transition.
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Task (TA): RR = Reader, PP = Paper/Pencli|, TSD = Teacher=-Student
Discussion, WB = Workbook, WS = Worksheet, LL = Lecture, OM =
Medla, FP = Fetch/puteway. Structure (ST): EG = Entire Group, SG
= Smal |l Group, | = Individuai. Teacher Positlon (TP): AS = Among
Students, S = To the Side, AD = At Cesk, IF = In Front, B =
Behind, O = Qut of Room, Teacher Behavior (TB): T = Teachings NR
= No Response, D = Disapproval, OT = Other Talk. Student

Behav lor Codes: W = Wr lflng. AGP = Academic Game Play, RA = Read
Aloud, RS = Read Silent, TA = Talk Academic, ANQ = Answer
Question, ASK = Ask Question, AT = Attention.

teacher + student discussion + small groups + teeacher |ncated among
students + teacher engaged In teaching behavior). Student
behavior during this single reading arrangement was 8.2% writing,
3.1% academic talk, 1.0% answering questions for a composite

score of 12.3%.

These molar and molecular data & low one to ask and answer
several types of questions about the student's Instructlon and
behavior. First, (and most molar), the time devoted to separate
sub ject mattcr over the day can be seen. Reading was taught
during this observation for 36% of the time or 50 minutes.
Speliing and Free Time cccurred least at 1% or 6 minutes during
the observation. Second, the student's academic behavior can be
compared across actlvities. For exampie, spa!ling Instruction
resulted In the highest levels of academic behavior, 47.2%, while
as one might predict, transition activities produced the least at
6.5%. It was also evident that major activities such as read ing,
17.4%, and |anguage, 10.08, resuited In low levels of student
academic behavior compared to math, 37.9%, spelling, 47.2%, and
soclal studiess 333%. Third, (and most molecular of all),
within activities one can examine the relationship of speclfic
arrangements to student behavior. In reading, It wes evident
that the most used arrangements Involving teacher-student
discussion or lecture, (RTSDSGAST, RTSDS6ST, and RLL SG
AS T), were least related to academic behavior (i2.3, 0.0, and
0.0, respectively). However, the remaining arrangements In which
worksheet, workbook, or paper/penci| tasks were used resulted In
composite scores ranging from 35.3 to 46.1%, two to four times
higher. Thus, the molecular analysis of eco-behavlora|
Interaction reveals Information about the configuration of the
Instructional session and thelr behavioral relationships. I+t
also suggests Instructional changes, the reconfliguring of
arrangements, which might be tested In order to Increase student
academic behavior. Facllitator arrangemsnts, those with nigh
behavior relationships (above 308 for exampie), might be used
more often while the use of non-faclliating arrangements might be
reduced or modiflied. Process assessment data such as this can be
used as a feedback device for teachers Interested In Increasing
student acedemic responding.
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Ihe Correlation Between Eco-Behavioral Interaction and
Achlevenent

Between 1978 and 1981, our group at the Juniper Gardens
Chlldren's Project, reported a relationship between low reading
achlevement, low 1Q, and fourth grade students dally leveis of
academic behavlor (Greenwood, et al., 1981; Hal |, Delquadrl,
Greenwood, & Thurston, 1982). Thlis sppeared at about the same
time that other researchers were reporting a relatlonship between
students' academic learning time or engaged time and thelr
achlevement (e.g.» Rosenshine, 1379). What was significant about
these data Is that these researchers were basing thelr findings
upon direct observation of what teachers and s\udents did in the
classroom, as opposed to what teacher's sald they did or what
teacher's schedules Indicated would be done during classroom time
(Brophy, 1979).

Our data suggested that low SES students, wel | known to be
at risk for academic retardation, were beling educated within
classroom environments and Instructional methods associated with
lowered levels of academic responding (l.e.» writing, academic
play, reading aloud, reading sl lently, academic talk, askling
questions, and answering questions,. This dally difference In
composite academic behavior averaged 5% or about 11-13 minutes
per day between Title 1 and non=Title 1 students {Stanley &
Greenwood, 1981). The data In Table 2 Il lustrate this difference
for both a fourth grade and 2 first grade sample.

Table 2
Percent of Day Spent In Academic Behavlior by Groups

Group Academic Behavior Codes N
W AGP RA RS TA ANS ASK COMPOSITE

Fourth Grade Sample (:980°

Title 1 15.7 1.2 0.5 5.0 1.5 0.8 0.4 25.1 48
* * *
NTitlet 17.2 1.3 0.6 8.2 2.3 0.7 0.3 30.6 45

First Grade Semple (1984)

Chaptert 18.0 0.7 2.4 8.4 1.9 0.9 0.3 32.5 25
* *
NChapter! 24.0 0.8 1.3 9.8 1.1 0.1 0.2 37.6 25

Table 2 ContInues (pg. 2)
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¥p< .05

Note. Acedemic Behavlor Abbreviations are: W = Writing, AGP =
Academic Game Play, RA = Reading Aloud> RS = Reading Slient, TA =
Talk Academic, ANS = Answer Question, ASK = Ask Question, N =
Number of Students Observed. Group Abbrevlations are: NTitie | =
Non-Title 1, NChapter 1 = Non-Chepter 1. The Composite score Is
the sum of the seven code scores.

Furthermore, the range In academic behavlor across Indivlidual
students In [nner—clity schools was large, from 10 to 109 minutes
spent In academic behavior per day. A secondary analysls of
these data confirmed that students In the sample attending Title
1 schools (now Chapter 1) had fewer academic Interactions In each
of thelr major Instructional activitlies during the day (l.e.,
reading, math, language, spelling, etc.). We also have recently
rep|lcated the fact that students may be wel |~behaved at school
but not be actively engaged In academic behavior. These data are
displayed in Table 3. Students' meens for total appropriate
behavio~, which Includes both academic and task management
responses, are compared to students' composite academic
responding. These data demonstrate that the correlation Is not
perfect. In both samples, some schools high In total appropriate
behav ior were not high In academic behavlor (See for example,
Welborn and LIndbergh).

Table 3

Appropriate Behavior vs. Academic Responding Summary by Schools

School Appro. Behavior Acad. Response N
M M Rank Students

Fourth Grade (1980 Sample)

Kennedy 90.4 31.7 1 78
Quindaro 90.2 26.2 3 65
Welborn 87.9 29.5 2 69
Banneker 81.6 23.6 4 59
Overal | M 87.5 27.8

SO 4.1 3.6
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First Grade (1983 Sample)

Kennedy 94.8 41,9 1 1"
L. Indbergh 89.9 23.8 9 14
Parker 87.9 41.0 2 1"
Eugene Ware 86.9 30.0 8 13
Chelsea 85.1 36.8 3 12
Falrfax 83.5 30.4 7 10
Q: Indaro 78.7 35.2 4 12
Hawthorne 73.1 33.1 6 12
White Church 69.5 33.8 5 12
Overal | M 83.3 33.7 107
SD 12.3 11.0

Note. These data are based upon the CISSAR code (Stanley &
Greenwood, 1981). Appropriate Bahavior is defined by the sum of
twelve codes devoted to academic responding and task management.
These are: (Writing, Academic Game Play, Reading Aloud, Reading
Silent, Talk Academic, Ask Question, Answer Question, Attend,
Ralse Hand, Look for Materials, Move, and Play Appropriste). The
Academic Rasponse score Is defined by the sum of the first seven
behavliors Just [Isted, Writing through Answer Question. Thus,
the dlifference between these two composite scores Is accounted
for by the five task management codes, Attend through Play
Appropriate.

Because our code was developed to broadly represent ecological
fectors In the observational record, In addition to student
behav ior, It became possible for us to also examine the contexts
of Instruction In which student behaviors occurred. This
revealed that Title | teachers In comparison to non-Title 1
teachers, used more medla, and more discussion, which were not
highly related to students'active academic behavlor (e.g.»
reading aloud or academic talk). Conversely, the non=Title 1
teachers used more readsr, and paper/penci| tasks In thelr
lessons which ylelded a greater relationshlp with students'

academic behav lor (Greenwood, Delquadri, Stanley, Terry, & Hall,
In press).

In subsequent experimental reseairch using classwide peer
tutoring In reading, spel | Ing, mathematics, and vocabulary
Instruction, we have reported findings that have supported the
ear| ler results based upon descriptive designs. Increased
academic responding Is related to Increased academic outcomes.
Compared to Instructlional methods often used by teachers
(basel ine phase), peer tutcring Incressed the presence of key
stimull during the sesslon (i.e., readers, paper/pencll,
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worksheets,)» increased active student responding (e.g.» reading
aloud, academic talk, writing), decreased task management
responding (e.g.» attending, looking for materlals, raising
hand), decreased competing student behavliors (e.g., looking
around, dlisrupt, etc.), and Increased gains on Friday tests and
reading rate checks (Delquadri, Greenwood, Stretton, & Hall,
1983;)Greenwood- Delquadri, & Hall, 1984; Greenwood, et al., In
press),

Thus, not only can we point to wide variance In academic
achlevement, but also a related wide variation In students'
academic behavior measured either as molar time spent engaged or
in terms of specific academic responses, and In teachers'
srrangement of the classroom environment during instruction.
This variance has been noted across schools, classrooms, and
individual students. However, thls variance can be reduced and
control led with Implementation of an effective Instructional
procedure. These data suggest that one causal variable with
respect to student achlevement wil| be each teacher's abll ity to
generate high levels of academic responding within specific
instructional activities and over the school day.

Impilications for Instruction

| have now discussed the problem of academic delay,
described process assessment based upon eco-behav ioral
interaction, and have argued a correlational and functional
relatlonship between students' achlevement and eco-behavlioral
veriables at school. The next toplcs, then must be devoted to
the impl Icatlons for Instruction. The relevant questions are:
"What are the features of Instructional methods recquired to
reduce this varlance In student achlevement®? and "How can these
variables be addressed within speclal education outcome
research®?

Effective Instructional methods. The research |iterature on
teaching which has Included process measurement tells us that
instructional methods that: (a) provida frequent oppartunitias to
respond, (b) Insure that all students respond correctly. and (c)

rainforcemant for student responding are most
effective In terms of traditional academic test measures (i.e.,
tests, grades, etc.). Glven that these are the basic goals of
any Instructional method, the question then Is "How do we
Imp | ement these events within the classroom? Certalnly, other
conslderations are necessary for a sufficlent analysis of
Instruction, (e.g.» educational objectives for each lesson, task
analysis, programming/sequencing of tasks,
Introducing/practicing/reviewing, etc.), but these, | would
argue, are not as fundamental as the response opportunlty
veriables. In other words, all students cen real Ize achievement
gains In any curriculum, given frequent opportunity to respond,
correct responding, and positive reinforcement. To affect
outcome measures, we wil! have to actively engage students In the
academic behavior, rather than simply expose them to the academic
meterial. Since students who spend thelr school time In
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unresponsive Instruction will reallze |ower outcome gains over
the same amount of time» &5 wil| students In responsive
Instruction, we must create Instructlional environments that
produce high rates of academic responding for all students, We
should also recognize that Instructional procedures vary In their
abll ity to create and maintain student responding. Thus, the
selection of eppropriate procedures will necessarl ly be based
upon research, Procedures must also meet a reasonable criterion
of efficiency In terms of teacher Imp lementation, Procedures
that work but are difficult or effortful to imp lement wll | not be
malintalned.

{L) Provision ot Qpportunity to Raspopd. In order to
actively respond, students must be presented with a task stimulus
and a teacher command stimulus occasloning thelr response., Both
the form and rate of these opportunities are Important to the
rate of students' academic Interactions. The common form of
these opportunities are teachers' questions, task presentaticns,
and/or commands to respond. In naturalistic instruction, these
commands to Individuals have been estimated to be as low as 1.40
per minute (Grinstead, 1982). We have also reported occaslons
when low reading groups, scheduled |ast, were not held at ail due
to extra time spent with more advanced reading groups.
Obviously, students have no opportunity to learn in these 11|
managed clircumstances. in Direct Instruction reading groups,
where a frequent task presentation rate Is emphasised, tha
opportunity rate has been estimated at 12.0 task presentations

er minute (Carnine, 1976; Carnine & Silibert, 1979, p. 26)e In
lasswide Peer Tutoring methods, the rate that first grade tutors
present new spel | Ing words to the tutoring has averaged 6.0 per
minute (Kohler, 1984).

The second form of opportunity Is present when students use
curriculum myterials and the students typical ly determine thelr
own task presentation rate. When the pace of task presentation
and responding is sel f~-managed there Is obviously a wide
variabl ity in rate end content coverage durling a period of
Instruction. This variabllity can be reduced by individuallzing
materials or by using contingencies that relnforce higher rates
of task completion. Timings, In which students complete as many
Items as possible with In several minutes, are another procedure
for accelerating task presentation rate within curriculum
materlals,

{11) ALl Students Raspond. ~ Instruction in which ail
students are required to respond, elther to the same
opportunities or to dlfferent opportunities, is more effective
than those that al low variation In who responds. Instruction in
which teachers lecture or discuss with students seldom requires
al | students to respond In an active way. Rather, Individual
students are called on or asked to volunteer a response, In
Direct Instruction reading groups however, teachers require group
responding to their response prompts. All children respond to
the same prompt signal. Students who are late in responding, who
hesitate, or who are wrong, are then drilled Individual ly In
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order to ensure that they can emit the response. In Precision
Teaching timings, al | students start and stop at the same +Ime.
In Classwide Peer Tutoring, all students are simultaneous!y
responding to Individual task presentations of thelr tutors.

{111) Posi{tive Reinforcement. To the extent that students

are provlided relnforcing consequences for thelr academlc
behavior, the probab!iity of thelr continulng to respond is
Increased. The social reinforcement that students recelve in
natural Isitic Instruction Is known to be very Infrequent (Whlte,
1975). It Is also wel|l~-accepted that other forms of
reinforcement (e.g.» performance feedback, token reinforcement
with backup consequences, etc.) also are used Infrequently In
natural Istic Instruction. Moreover, the rules of reinforcer
effectiveness In terms of Immediacy, schedules, and avoldence of
:aﬂaﬂon are elther unknown or simply not wide!y practiced by
eachers.

Effective Instruction takes ful | advantage of the positive
reinforcement principle. Teachers In Direct Instruction pralse
contingent upon correct student response or for Improved test
scores. Point earning Is used for tutee responding in Classwide
Peer Tutoring, as are Interdependent group-oriented
contingencies, as iz performance feedback through the posting of
student's point totals and Friday test scores. Similar
procedures are used In Precision Teaching to reinforce student
gains In correct response rates.

Research Design In Speclal Education Outcome Research

Since the misslon of special education Is student change and
growfh. outcome research must focus directiy upon student change.
utcome research must by definition be the study of dynamic and

not static phenomena. Research of this type requires repeated
assessments of outcome veriables over time In order to examine
gelns or change from occasion 1 to occasion 2. Procedures that
ere effective producing gains are those needed by the fleld.
Static recsarch designs (e.g., posttest only designs, Including
most evaluation designs), are simply not able to provide preclise
Informetion on child change before, during, and after trestment
and are therefore, Inappropriate for examining the causal effects
of special education. Simillarly, designs based upon multiple
regression model|s that Interrelate variables assessed at one
point In time will not quallfy as & useful outcome research
design. Designs Involving experimental manipulations of speclal
education variables (e.g.» teaching variables), and Including
repeated measurement of student change over time are needed.
Designs that meet these criterlia Include single-subject research
designs (e.g.» reversal, multiple basel ine, or alternating
treatment manlpulations) and experimental-control group designs
with repested measures. Single-subject designs are particular
useful for discovering functional relatlonshlips between special
education treatments and outcome varliab|es. Experimental-control
group designs with repeated measures are useful In estab]| Ishing
the general ity of these Initlal discoverles across units of the
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service del lvery system (l.e., students, teachers, schools,
districts).

Research that Is particularly needed are studles that also
comb Ine repeated messurement of outcome with educational process
varlables (e.g.» eco-behavioral Interaction and student
achlevement). As previously discussed, the Interpretation of
attalned outcomes |s enhanced by the Incluslon of process
measures. Whlle one may conciude In experimental outcome studles
that the treatwment was In fact causally related to gains In
outcome varlabiles, without process assessment, it Is difflcult to
know [ittie more, Why did the treatment work? Were the |
experimenial varliables Implemented as planned or were they only |
partially Implemented? What aspects of the treatment related to i
change In the outcome variables and which did not? Was student
behavior In relation to the treatment as expected or otherwlse? |
If there was no change In outcomes was It due to a treatment that |
apparentiy Is not effect!ve and should be discarded or was It due |
to a fallure of the staff to Implement as planned?

Within this framework of process—outcome research,
Investigators must continue to bulld Into thelr Investigatlions
the means to account for special education as the Independent
veriable. Eco~behavioral Interaction Is one means for doing this
since specific variations of the Instructional ecology can be
expressed In terms of student behavior. This is a dynamic
analysis since change In student behavior can be noted In
relationship to change In Instructional variables. This
metholodolgy al lows one to address questions concerning student
behavior that transcend the wel |- establ Ished findings concerning
student's |evels of academic engagement and/or learning time.
Future studles must examine the Important topographies of student
behavior In relatlonship to Instruction with the Intent of
revealing the loglc and sequence of these Interactions, If we are
to provide teachers with precision advice on how to teach most
effectively.

Research must continue the search for effect!ve
Instructional procedures. However, research Is more urgently
needed to Identify the variebles that account for teacher's
imp | ementation of effective classroom procedures. |f Increased
opportunity to respond Is related to Increased student
performance, what affects teacihsr use and general Ization of this
procedure over tire? Gliven effective Instructional variables
with clear histories of outcome research support, what are the
factors that ensure teacher selection and use of these procedures
In the classroom? What are the factors that eccount for teachers
drifting from estebl ished procedures and hov can this be
prevented or modifled?

Similarly, outcome research must address questions
concerning the effects of partial or Incomplets Implementation.
Although teachers often seek to create new and Interesting
Instructional procedures, they must also understand that variance
In outcome performance Is related to deviation from effective
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teaching procedures. Creativity must be channeled within the
context of the use of effective standard practices |f we are to
ever approach the ¢ .4l of equal outcomes for chlidren In specilal
education. As we continue the dl!scovery of effective
Instructional procedures, discovery of the means to ensure
guallity Implementation of those procedures wil | become the most
pressing Issue within special education outcome research.

Summary and Conclusions

This Chapter began with the supposition that the major
preoccupation in special educatlon with the Identlfication and
placement of students was In fact a direct result of a fallure to
develop a powerful, widely practiced technology of Instructlion.
It was further argued that low academic achlevement and varliance
In students rate of academic responding In the classroom setting
Is related to Instructional practices and the dally production
of student academic behavior. Wil! It ever be possible to
provide students equal outcomes In special education? Research
on teaching has revealed that Instructlional methods which: (a)
provide frequent opportunities to respond, (b) allow al| students
to respond, and (c) provide reinforcing consequences for
responding are most effective Incressing student gains In
academic outcome measures (e.g., tests, grades, etc.). The new
generation of outcome research In special education must focus
upon the assessment of student change In terms of both outcomes
and Instructional processes. This research xi|| enable
researchers to: (a) tease out the Important ecological variables
and stimulus arrangements reiated to optimal student performance
during Instruction, (b) precisely control and compare alternate
Instructional procedures, and (c) Identify important factors In
the Implementation of effective Instructional procedures.
Research of this nature, based upon experimentation, wil| be
Important to the development of a powerful and widely practiced
technology of instruction In speclial education.
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CHAPTER |V

ENVIRONMENTAL VARIABLES AFFECTING THE SCHOOL ACHIEVEMENT OF
CULTURALLY AND LINGUISTICALLY DIFFERENT LEARNERS:
AN [INSTRUCT IONAL PERSPECTI|VE

CARMEN ARREAGA-MAYER

Abstract

The | Iterature offers many explanations for the differential
educatlonal attainment of culturally and |Ingulstical ly different
learners. However, ressarch on effect|ve methods Is relatively
scarce. This review of the | Iterature was designed to examine
the research basis for the school achlevement of cultural ly and
IInguistical ly different learners from the standpoint of
Instructional effectiveness and the opportunity to learn. This
review concentrated upon research which directly assessed
specific ecological/Instructioral processes In relationshlp to
achievement outcome measures. An Important contribution of the
present review is the focus upon functional ecological and
teaching variables affecting the academic performance of
culturally and iingulstically different |earners.

lIntroduction

Despite apparent gains in educational equity in America,
especially In the past two decades, differential educational
attalnment remains between many minority and majority groups.
This phenomena Is also noted In other countrlies whereln the
Inequity remains greatest for refugees and ch!lidren from cultures
lacking modern school experiences (Rol ider & Greenwood, 1982).
Many reasons have been put forth to explain this pervasive and
continuing Inequity. Some researchers have viewed chlldren from
different cultural and |ingulstic backgrounds as Inherent!y
deficient and Inferlor, thus making a pessimistic sppralsal of
thelr chances of success In school even with curriculum reform
(Miller, 1978). Other researchers have argued that differential
success In school Is best explained by differences In |anguage,
values, customs, attitudes, and norms which are
characteristical |y asscclated with certaln ethnic, racial,
natlonal orlig!n, gender, and socloeconomic groupings (Dixon,
1977; Genova, 19813 Marjoribanks, 1974; Ramirez, 1974; Stodo| sky
& Lesser, 1967). Stil| another group of researchers has
emphasized the ef cts of learning process variables on minority
students' responding and academic achievement (Brophy, 1979;
Brophy & Evertson, 1981; Greenwood, Delquadri, & Hall, 1984;

This Chapter Is based upon an earller draft of Arreaga-Mayer, C.,
& Greenwood, C. R, (In press). Environmental varisbles affecting
the school achievement of cultural v anc¢ | Inquistical Iy dlfferent

learners; An !nstructional perspective. .Journal of the National
on of Bilinqual Education,
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Hal I, Delquadri, Greenwood & Thurston, 1982; Harris, 1977;
Henderson, 1969; Stanley & Greenwood, 1983; Trueba, Guthrie, &
Au, 1981), Lavin's (1965) extensive review of the predictors
of acadamic performance among students of varled cul tural
backgrounds concluded that child Intel | Igence accounts for |ess
than half of the variance In school achlevement. This finding
has been supported by many studles, Including the research of
Baral (1977), Genova (1981), Greenwood et al., (1981), Stallings
(1977), and Walberg and Marjoribanks (1976). These fIndIngs
highlIght the Importance of studying the environmental correlates
of academic achlevement: the ecologlical=behavioral variables in
home and school envIronments.

Culturally and |Ingulistical Iy different |earners Include
Puerto Rican Americans, American Indlians, MexIcan AmerIicans,
Black Americans, Portueguese Americans, Jewish Americans, irish
Amer Icans, Aslan Americans, and al| the diverse raclial, cultural,
and |Inguistic groups that cornstitute the school population In
the United States. However, a recent review of 178 studles
Investigating an ecological=-instructional hypothesis of academic
performance revealed that 90% of studies dealt with Black and
Mexican American populations (Arreaga-Mayer, 1984).

The alm of this paper Is to Identlfy those variables that
ore relevant to the academic learning of culturally and
| Inguisticel |y different students, with a major emphasis upon the
Black and Mexican American students. This review covers
Investigations of the eculogical-behavioral variables Iin home and
school environments. Following discussion of research examining
these two areas, recommendations and Implications for future
research are presented.

Ecologicai-Behavioral Yariables

Gordon (1376) criticized research completed before 1976 for
routinely focusing upon broad demographic variables as the
environmental basls of student!'s academic abl! ity and
performance. According to Gordon, educational research has been
tled to the loosely defined notions of ethnicity, socloeconomic
status, [anguage, gender, geographic origin, and level of
soclalization. |t seems reasonable to conclude that as widely
represented as these Indicators (demographic categories) are In
the | iterature, they are too vague and ambiguous to be the
functional determinants of achlievement (Coleman et al., 1966;
Lavin, 1965; Ornstein, 1982; Weinberg, 1977). What Is missing In
this |iterature are direct studies within home and classroom
enviromments of multicultural children that empirical ly assess
the learning process; veriahles that are the putative causes or
I Imiting factors upon child achlevement at school.

Del quadri (1978), In a comprehensive review of 51
reading=-learning studies, noted that over 50% of the participants
In these studles had been described as "minority" chlldren. He
reported, In comparison to chlldren from the dominant cul ture,
that "minority" chlldren displayed Idenf&gl learning patterns on




many learning tasks which were represented In those studles.
Under structured learning conditions, minority children |earned
In the same manner as their majority group peers In terms of
response frequency, the slope of the learning curves, iearning
trials, use of discriminative stimull, and reinforcement
procedures. Yet, research Indicates that minority group children
from low socloeconomic backgrounds frequently enter school at
kindergarten or first grade with significantly fewer academic

skl |is based upon standardized tests (e.g.» Leinhart, 1980).
Similar lower performance findings have been noted at |ater
grades, even after chlidren have been within the school program
for several years (Becker, 1977). In fact, low socloeconomic and
minority group students have not been expected to perform higher
than the 20th percentile on academic tests throughout thelr
school years. Additionally, mincrity group students have been
overrepresented In special education programs for the retarded
(Dunn, (1968) and learning disabled (Maheady, Towne, Algozzine,
Mercer, & Ysseldyke, 1983). What Is the environmental basls and
what may be the solutlon for thls phenomena?

Rasearch an bome anvironmental wvarisbles. Dave (1963)
and Wolf (1964, 1966) demonstrated that home environmental
variebles, focusing on behaviorally defined events In the natural
environment, displayed substantial relationships to concu~rent
measures of Inteligence and academic achievement. Thelr work
focused on what parents actually did In thelr Interactions with
thelr chlldren at home, rather than what parents were In terms of
status level, source of Income, type of dwel|ing, or some other
demographic variable. The environmental varlables Identifled by
the authors as | lkely to relate to academic achlevement were:
{a) the climate created for achievement motivation (e.g.
parental aspsr “tlons for the chlid's educaticn, the rewards
accorded ace’ - accomp | Ishments, etc.); (b) opportunities
provided f&: | development; (c) nature and amount of
assistance n. ad In overcoming academic difflculties; (d) the
activity of si,..ificent Individuals In environment; (e) level of
Intel lectuaiity In the enviromment; and (f) kind of work hablts
expected of the Individual. Env!ronmental varibales Ident!fled
as |lkely to be related to general Intel|igence were: (a)
stimulation provided for Intel lectual growth; (b) opportunities
provided for, and emphasis on, verbal development; and (c)
provisions for general types of learning In a varliety of
situations. Thelr Instruments Included a focused Intervlew
schedule and rating scales which were Intended to define and
measure variables selected from the |iterature In learning, child
development, and and related areas. In the later study (Wolf,
1966), the correlation between the direct!y observed home
env lronment rating and school achlevement was +.80, Indicating
that measures of what parents do with their chlldren can relate
highly to the child's academic success In school.

Henderson and col | eagues conducted a serles of studles to
evaluate the predictive and concurrent validity of home
environmental varlables with respect to the academic performance
of low achleving minority group children (Henderson, 1966, 1969;
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Henderson & Merritt, 1968; Valencia, Henderson, & Rankin, 1981,
For example, Henderson and Merritt (1968) and Henderson (1969)
used nine directly assessed environmental variables (i.e.,
achlevement press, |anguage models, academic guidance, activeness
of family, Intel |ectual Ity of the home, work hablts,
Identification with models, range of soclal iInteraction, and
perception of practical value education), to predict the academic
achievement of six year old Mexican American children from an
economical |y depressed area. The children were divided Into high
and low contrast groups based upon measures bel leved to predict
school performance (l.e., Goodenoug'i=Harris Drawing Test and Van
Alstyne Picture Vocabulary Test). These findings demonstrated
th2t children In the high potential group came from home
environments and famlly backgrounds that of fered a greater
variety of stimulating experiences than were avallable to those
children In the low potential group.

Matuszek and Haskin (1978) conducted a parental survey of a
sample of 533 parents of Anglo, Black, and Mexican Americans In
Austin, Texas. Thelr highest correlation was located between the
variable of student reading In the home and academic achlevement
at the fifth grade level. While It cannot be Inferred from these
correlational data that a child who reads more at home wii| then
improve his reading achievement, these data do suggest & possible
focus for experimentation with specific Instructional
Intervention and parental Involvement programs.

Valencla, Henderson, and Rankin (1981) studied the
relationship of 13 family constel | atlon and soclocultural
variables (l.e., age of child, sex of child, number of children,
birth order, 1anguege of test, father present, schoolIng of
father, school Ing of mother, country of mother's school Ing,
country of father's school ing, |anguage of the home, social
position score, and soclial cleass level), to the Intel|ectual
performance of 190 Mexican American preschool children from |ow
Income faml|les. They concluded that the most academically
competent children were those who came from homes In which: (a)
the dominant |anguage was English, (b) who were tested In Engl Ish
rather than Spanish, (c) whose parents were educated In the
United States rather than Mexico, and (d) whose parents had
attained the highest levels of formal education among those
represented In the sample. The authors further stated that the
effects of school Ing are very Important, and that skills and
concepts implicit In the school culture are passed on by parents
to thelr children. The assessment and analysis of thls actual
process, however, (e.g.» the functiona! effects of parents
educated In Mexico upon students learning at home), remains a
major chal lenge for future research.

Another group of researchers pursuing varlous Issues
related to famlly Interaction have directly assessed natural ly
occurring nome processes using direct observational coding
systems (Hart, 1983; Patterson, 1982; Wahler, Berland, Coe, &
Leske, '1977). These researchers have estab| Ished clear
relationships between |anguage development ~rd fami ly Interaction
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variables (Hart, 1983), aggressive chlld behavior and family
Interaction (Patterson, 1983), and mother's depression as a
function of home Interaction (Wahler, et al., 1977). These
approaches, based upon an eco-behavioral Interaction perspective,
expand the focus of assessment to account for the Interactions
occurring between Individuals within and outside of the home
setting. For example, Wahler et al., (1977) discussed learning as
the product of a system In which behaviors are determined by
ecological subsystems. At the first level Is the covarying
system of behaviors within a child's repertoire of responses. At
the second level Is the Interacting behavior system of the
chlld's primary group, such as the family. At the third level,
the famlly subsystem serves as a component of the community
systems, such as the school. This system mode! and Its relevant
data directly assessed, describes the functlonal
Interrelationships among the child's behaviors, those of famlly
members, and those of the school In terms of correlations among
them In thelr day-to-day occurrence. Thls approach however, has
yet to be applled to the evaluation of educational programs for
culturally and |ingulstical iy dlfferent | earners.

Studies have shown that chlldren learn |anguage and academic
skllls {e.g.» reading), through both Incidental and formal
teaching Interactions with their parents and/or older siblIngs.
For example, parents may engage In Informal tutoring by asking
questions or having the chilidren identify letters or words in a
story while reading to them. Becker (1977) reported that
language, Including specific vocabulary, Is learned within the
Informal context of family Interaction. Thus, the |anguage
spoken at home and the level of vocabulary used can be expected
to exert a powerful cellling influence upon ch.ld | anguage skills
and development.

In formal studles of home Instruction, Thurston (cited In
Hal |, Delquadri, Greenwood, & Thurston, 1982) reported an
experimental study In which a Black mother was tralned to tutor
her student reading sight words. The student was tested on these
Items by the teacher at school. Results Indicated that child
Increased her mastery of the content due to tutoring at home,
while during reversal conditions (In the absence of home
tutoring), she made |ittle progress. Delquadri, Whorton,
El I lott, & Greenwood, 1983 cited In Greenwood, Delquadri, & Hall,
1984 trained 19 Inner-city Bl ack parents to tutor their chlldren
In oral reading at home using a ten minute procedure involving
practice and a model Ing error correction procedure. When these
chlldren were assessed at school by the teacher these students
Increased their rates of correctly read words from 60 correct
words per minute before parent tutoring to 70 during the tutoring
program. Reading errors were cut In half, from 3.0 per minute
prior to the program to 1.5 per minute during the program.
Simllar findings were reported by Wedel & Fowler, 1984, with a
student for whom English was a second .anguage. This student
mastered 26 sight words In 14 weeks as a result of the parent
pointing to a word In a reader and asking the child to read It.
When correct, the parent confirmed the response by saying "yes,
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that iIs correct® and pralsing the child occasional Iy for getting
It right. If the child was Incorrect the parent modeled the
correct pronounclation, then asked the child to say It. These
studles are but a few of the experimental studles In which parent
tutoring at home has been functionally related to Improved
student academic performance at school.

In summary, the research reviewed In this section has
revealed Important Informatlon concerning environmental processes
and methods of assessment necessary to the functlonal study of
the academic development of minority group chllidren in the home
setting. Compared to prior studlies of poorly defined demographic
variables, these studles directly measured and/or manipulated
ecological variables (e.g.» Instructional Interactions) within
the home setting. Moreover, the Incluslion of specific ecological
variables within the designs of some of these studies (e.g.
Valencia, et al., 1981) heiped to more clearly Identlfy the
envirommental varisblies associated with student's academic
performance and ability. In the case of the home tutoring
studles, experimental designs were used and functional
relationships were establ Ished. These studies, taken
col lectively, suggest that an observational anelysls of
ecologlical process varlables and thelr function Is needed to
real |y understand the operation of a home environment on school
learning.

The research discussed In this section clearly brings
the traditional research (e.g.» Coleman et al., 1966; Fink, 1962;
Hernandez, 19733 Ornstein, 1982; Welnberg, 1977), based upon
broad demographic variables, such as soclosconomic status,
parental educational level, aspirations, and emphasis on
education, etc. Into serlious question. This research also brings
the fleld a glant step towards the empirical validation of
Important causal relatlonships and a technology of eifectlve
interventions.

Resaarch on School Instructional Yariahles

Typlical ly, achlevement studies In the Unlted States
have not considered the opportunity to learn within the classroom
setting as an achievement factor. Welinberg (1977) stated that
the assumption In past achlevement research with minority
students has been that al | learning Is created equal.

"Variations of teacher quality, differential
opportunities arising from other school functions,
and the duration of the school day and the school
year are all of possible signiflicance In
conditioning achlievement (p. 88)",

but have not been typical ly accounted for In the | iterature.
Hall and his col leagues, (Greenwood, Delquadri, & Hall, 1984),
however, have focused upon what they call the opportunity to
respond during Instruction. Thelr work has demonstrated that
students, and classes vary In the opportunities presented by the
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teacher and the lesson, which have a powerful effect upon the
amount and qual ity of student academic responding during
instruction. They deflined opportunity to respond as an
Interaction between the stimulus dimensions of the lesson (e.g.»
teacher, curricula, and method), and student behavlor.

The lack of Information on learning opportunity as
env [ronment~-student behavior Interaction has been widely
recognized In education (Brophy, 1979; DunkIn & Blddle, 1974;
Hoge & Luce, 1979), psychology (Barker, 1968; Bronfenbrenner,
1979), and behavioral analysls (Bljou, 1978; Foster & Cone, 1980;
Patterson, 1979; Rogers-Warren & Warren, 1977; Wahler & Graves,
1983). Yet, there have been relatively few empirical studles of
eco~behavioral events (l.e., environment-behavior Interactlons)
that have app | led experimental design to eco-behavioral
hypotheses of learning and even fewer have addressed the cul tural
and IInguistically different population. These studies require
direct assessment of ecological events, student behavior, and the
conjunction and sequence of these events over time.

Dunkin and Biddle (1974), Borich (1977), Brophy (1979),
and Foster and Cone (1980)» have ail presented the case for the
study of the effects of Instructional Interventions sbove and
beyond wel | =control 1 ed contextual conditlions of past experimental
studles, In order to better understand how classrooms and
Instructional procedures contribute to achievement and
soclal Ization. These researchers emphasize the need for
examination of Instructional practices within the framework of
behav lor change siudles. Only then, It seems, wil| It be
possible to design classrooms that maximize academic achlevement
gains over time.

Eco-behavioral Research. With the advent of recent
Improvements In observational systems and design methodology,
ressarchers are beginning to establish clear relationships
between classroom ecological variables (e.g.,» teacher behavlors,
commands or Instructions, materials used, tasks, etc.), and
student outcomes (e.g., Improved academic achlevement scores).
For example, Trueba, Guthrle, and Au (1981) c¢.monstrated that the
dramatic progress shown by students In programs that recognize
thelr Iinguistic and cultural differences Is not the result of
changes In materials or curriculums but stems from complex and
subtle changes In the teacher-student relationship, In the
organlzation of Instructional tasks, and In the role students
play as primary agents of thelr |earning.

Rosenshine's review (Rosenshine, 1977) disclosed some
of the Instructlional processes found to be positively and
significantly related to student school achlevement. These were:

1. Observed time spent directly on Instruction as opposed
to non-academic activities (Stallings, & Kaskowltz, 1974).

2, Student attention or on-task behavior as opposed to
disruptive off-task behavior (Brophy, Evertson, 1974; Stal | Ings,
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& Kaskowltz, 1974).

3. Frequency of direct factual single answer questions
Eosed by teachers Instead of complex dlvergent questions (Brophy
Evertson, 1974; Soar, 1973; Stal | Ings & Kaskowitz, 1974),

4. Student involvement In large group Instruction rather
than unsupervised Independent study (Soar, 1973; Stall ings &
Kaskowitz, 1974).

Simllar research focusing on students' learning
Interactions during classroom Instruction and thelr effect on
academic achlevement have been conducted by Hal I, Delquadrl,
Greenwood> and Thurston (1982). Thelr work has been directed at
comparing Instructional arrangements (|.e., process or contextual
variables) In Inner—city classrooms with those In suburban
schools serving minority students and the students' responses
assoc lated with these particular Instructional arrangements.
They have developed a comprehensive classroom observation system,
the Code for Instructional Structure and Student Academ!c
Response (CISSAR) to sample sequential |y the ecology of
Instruction; that Is, activities (the subject of Instruction);
curriculum task type; structure (grouping); teacher position with
respect to target student, and teacher behavlior; and the
student's behevior (Stanley & Greenwood, 1981).

Among the!r findings based on an eco~behavioral perspective,
were the fol lowling:

1. Inner-city minority group students emitted significantly
less active academic responding than suburban students even when
1Q and socloeconomic status were statistical ly control led
(Greenwood, Stanley, Delquadri, & Hall, 1981).

2. While 74% of the day In Inner=clty classrooms was
devoted to academic subjects, only 25% of the day was spent In
active academic responding (l.e., writing, talking, reading,
asking or answer questions, or reciting). The majority of the
classroom day (45%) was devoted to passive attention (Hall,
Delquadri, Greenwood» & Thurston, 1982).

3. Instructional arrangements were different In Inner-city
and suburban schools. In Inner~city schools, teachers were more
I lkely to assign seatwork and al low students to work
Independent|y (Greewood, Delquadri, & Hall, 1982; Stanley, &
Greenwood, 1981).

4. Specific Instructional arrangements were found to be
most related to academic responding (e.g.» generally those coded
as Including papar-penci| or reader tasks); others were found to
be least related (usual |y those that Included teacher-student
discussion (Greenwood, Delquadrl, Stanley, Terry, & Hall, 1982).

5. Academic responding wes significantly correlated to
reading and mathematics achlevement. Of all response categories
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on the CISSAR code,» academic behavior was most related to student
achlevement (Greenwood, Delquadri, & Hall, 1982),

6. Effects of Intervention changes In Instructional
contexts, and student responding, co-vary with achlevement gains
(Delquadri, Greenwood, Stretton, & Hal |, 1983; Greenwood,
Delquadri, & Hall, 1984; Greenwood, Ulinwiddle, et ai., In press).

These researchers have demonstrated that an eco-behavioral
Interaction approach (l.e., process-outcome approach) can tesse
out the ways !nstructional varlables affect students' academic
behavior and achlevement, Independent|y of soclceconemic level or
minority group status. Thls eco-behavioral research paradigm Is
providing some practical answers regarding which classroom
Instructional variables critical to promote more effective
teaching Interventions for al |l chlldren, and espocial ly for the
culturally and Iinguistical |y different learner.

Eftective Instructional Models

The bl lingual=bicultural Intervention efficacy | Iterature
that currently exist Is mostly characterized by studles focusing
upon child outcome data (e.g.» changes In 1Q, achlevement gains)
as Indlcators of program success. There Is a pauclty of
I I1terature on effective alternative Instructional strateglies that
can be used with minority students at risk for academic fallure
(process data). Unfortunately when thinking of mul+i=cultural
education, the difficulties assoclated with non- or |Imited=-

Engl Ish spesker tend to surface or many of the varlables on which
we have traditional Iy blamed the under achlievement of minor ity
students such as race, workling mothers, SES, and sing | e-parent
fami | les tend to be put forth as explanations. The problems that
minority culture children face In schools are by no means simple
(PhI111ps, 1983; Spindler, 1982). The complexity of these
problems demands & closer 1ook, a more molecular analysis of
contributing factors In the child's school environment to
academic achlievement. This approech, however, has seldom been
used In the evaluation of Instructional program for cuiturally
and |inguistical ly different |earners (Maheady, Towne, Algozzine,
Mercer, & Ysseldyke, 1983).

The Instructional strategles and techniques that have proven
a greater Impact on student achlevement outcome Include: Direct
Instruction; Classwide Peer Tutoring; Precision Teaching; and
Personal ized System of Instruction.

Direct Instruction. The most powerful demonstration to
dete that 'nstructional practices lead to powerful gains In
students' academic outcomes, Including those of cultursl ly and
IInguistical ly different popul ations, was made by Direct
Instruction (DI) In the Fol low Through program evaluations and In
recent fol |ow-up studles (Beckers 1977, 1978; Becker,» & Gersten,
1982; Stal|Ings, 1975, 1977). The features of the DI programs
Included scripted and fleld tested |essons for teachers
(Instructional qual Ity control), task analysis and programming of
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Instruction, unit mastery, error correction, practice and group
responding, signals for student response» smal | group Instruction
with emphasis on oral communication, and use of positive
reinforcement. .

The evaluation of DI Included elght +housand |ow=-income
students from 20 communities across the United States. The
sample Included rural and Inner-clty Blackss rural Whites,
Spanish Americans In New Mexico,» Mexican Americans In Texas,
American Indlans In South Dakota and North Carol Ina, and other
students from a variety of ethnical ly mixed communities. The
students recelved DI for three years. Results for the DI group
Indicated that these chlldren at risk for low academic
echlevement (low Income, disadvantaged and cul tural |y~
I Inguistical Iy diverse children), who scored at the 18th
percentl|e In reading at grade 1, were found to be at the 63rd
percentile on the third grade reading achievement posttest. In
grade equivalents, these students were more than one year above
the national norms. Simllar results were found for DI In
mathemetics (from 19th percentile to 54th percentile). A recent
fol low=up study of thls population by Becker and Gersten (1982),
at the flfth and sixth grades where they are recelving
traditional Instruction, Indicated that these sizable benefits
from the ear|ler Interventions were maintaining. On reading
achlevement, these students were st11| above the 50th percentile
relative to test norms. Major findings from the Independent
Fol low Through programs evaluations, have been that a specific
educational procedure (DI), was demonstrated to (a) contribute as
much or more to the varlance In student's academic achievement,
as did thelr entering 1Q scores and (b) that DI resulted In more
time devoted to Instruction (StallIngs, 1975, 1977). Rosenshine
(1977, 1979), and Rosenshine and Berliner (1978), explained these
results as a8 function ofs (a) regular exposure to Instruction,
and (b) Increased student engagement with the academic task or
academic learning time. Becker (1977, 1978), Englemann, Grazin,
and Severson (1979), and Gersten, Carnine, and White (1984) also
offered the specifics of the DI methods as the most Important
factors accounting for the Fol low Through students' achievement
gains (e.g.» progammed |essons, signals to respond, etc.).

Duran (1980) studied the effects of DI In the teaching 117
first grade bilingual Hispanic children to read. The students
came from two rural schools In the Southwest near the Mexican
border. Both schools employed bilIngual educational programs.
The experimental manipulation consisted of teaching reading for
one hour per day for eight consecutive weeks In each school,
using elther the DI method of b!|ingual education developed by
the author, or the regular bil Ingual method already In effect In
the schools. The author concluded that: (a) Instruction based
on the principles of DI can Improve beginning bl | Ingual
chlldren's achlevement significantly more than that of regular
bilIngual Instruction, and (b) that curriculum materlals can be
developed to teach reading to disadvantaged Hispanic chlldren
based upon DI. Results of this Investigation provide further
support to previous DI studies In which DI clearly takes
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advantageous use of Instruction time and frequent practice
opportunity to effect academic achievement gains.

Classwide Peer Jutoring., A second Instructional
procedure that enhances active responding and achlevement gain In

minority group, Inner=city students Is Classwide Peer Tutoring
(Delquadri, Whorton, El | lott, Greenwood, & Hall, 1981; Greenwood,
Delquadri, & Hall, (1982). De!quadri, Whorton, et al., (1981)
devised a classwide peer tutoring program whereby entire
classrooms are divided Intc tutoring dyads. The tutoring pairs
al ternate tutor and tutee roles for 10 minutes each on a dally
basis. Tutors are required to: (a) monitor ongoing tutee
responses, (b) Identify and correct errors, and (c) give points
for correct performance. The teacher monitors the classwide
process, answers tutees questions, and awards points to tutors
for correct tutoring. Additional features of the classwide peer
tutoring program Include: (a) week!y competing teams, (b) public
posting of game point charts, (c) mode!ling error correction
procedure, and (d) teacher assessment of Indlvidual student
progress on a weekly basis (Greenwood, Delquadri, & Hall, 1984).

The classwide peer tutoring program, In contrast to
traditional forms of tutoring Is a system that al lows al |
students In a classroom the opportunity for sustalned practice on
@ task for 10 minutes each day. Procedures have been reported
for oral reading (Delquadr! et al., 1981), spelling (Delquadri et
2l.» 1983), and sight words (Heron, Heward, & Cooke, In press).
Delquadri, Whorton El | lott, Greenwood, (1983) conducted a study
Involving a total of 65 students attending Inner-city schools.
fifty-two percent of the students belonged to minority groups and
el | attended grades three through six. Four teachers and twenty
parents also participated In the study. The students were
essigned randomly to four groups based Initially upon
standardized reading test scores. The experimental school group
recelved the classwide peer tutoring procedure for oral reading.
The experimental home group recelived treatment at home, as their
parents or an older feml|y member was tesught to use a home
tutoring procedure (Whorton et al., 1982). The control and
average peer groups recelved only the regular Instructional
program at school and no home Instruction. Following three
months of school and home Interventions In the two experimental
groups, results Indicated that both home and schoo! tutoring
groups achlieved statistical ly lower error rates during their
passage reading to the teacher. The two experimental groups also
read with significantly fewer errors than did either the average
peer or control groups, dramatically Increasing their reading
fluency. Delquadri, Greenwood et al., (1983) assessed the
effects of classwide peer tutoring on the week |y spel | Ing test
scores In a third grade classroom consisting of six learning
disabled (LD) children and 18 average peers. The participating
school was located In an Inner-clity, low Income, minority
nelghborhood. Three of the chlldren were at or above the
national average for spel!ing achievement on the Metropol Itan
Achlevement Test. The remainder were below national norms with
six (LD) displaing a beginning first grade level of achlevement.
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Results of this study demonstrated that the c|ass-wlde peer
tutoring technique drematical |y improved spel | Ing performance,
particularly by the lower functioning chlldren (from 9.0 errors
at baseline to only 2.5 during tutoring). These |ower error
rates were equal to the levels being achieved by the average
peers during baseline. The Individual data for the "low
achievers" showed a dramatic increese in perfect scores (100%) on
Friday spel|ing tests when compared to basel ine condition (from a
range of 8.0 -11.0 errors to .5 -~ 3,5 during first phase of
tutorings up to 6.0 = 15.0 during second basel ines to a range of
0 = 3,0 during the last tutoring phase)., The average peers also
benefited from the spelling tutoring game (from 3.0 errors per
week before to .5 errors during tutoring).

In summary, these researchers demonstrated that, academic
responding can be contextual |y control |ed, that the arrangement
of this control via Instructional design (e.g.» classwide or home
tutoring) are of prime Importance to the educational gains of the
chlldren, and that Increased opportunity to respond is one causal
component of academic achievement.

Personalized System of \nstruction, Personal ized System
of Instruction (Keller, 1968) Is a procedure for engineering
personal ized Instruction In the classroom. I+ Is an alternative
instructional procedure that can be effectiveiy implemented
across a broad range of academic skills, Instructional materials,
and settings. It has most commonly been used at the level of
unlversity teaching but has also been used with students at |ower
grade levels (Kirigin, Braukman, Atwater, & Wolf, 1982). Kel ler
(1968, pp. 83) summarized features which distingulshed PS| from
conventional teaching procedures as fol lows:

1. Self-pace feature (Born & Herbert, 1971; Fawcett &
Fletcher, 1977),

2. Unlt - perfection requirements for advance on the
material (Bitgood & Seagrave, 1975; Born & Herbert, 1971; Fawcett
& Fletcher, 1977).

3. Stress upon the written word Iin teacher/student
commnun ications (Semb, 1974; Wil |iams & Lawrence, 1975).

4. Use of lectures and demonstrations as vehicles of
motivation (Kel ler, 1968).

5. The use of proctors (a student chosen to serve as
teaching staff), which permits repeated testing, Iimmediate
scoring» tutoring, and a marked enhancement c¢f the personal -
social aspect of the educational process (Bostow & Blumenfeid,
1972; Kirigins et al., 1982).

Keller stresses as especial ly important, in a course taught
by such methods, that any differences In socials economics
Cultural, and ethnic backgrounds are completely subordinated to a
friendly intel lectual relationsh!p between two human baings
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(student-proctor) through the period of the course. Studles
comparing PS| to traditional |ecture methods of instruction have
demonstrated increased grade point averages and test performance
with PSi (Hess,» 1977; McMichael & Corey, 1969; Schimpfhauser &
Richardson, 1977; Sheppard & MacDermot, 1970).

Precision Precision Teaching (Becks, 1979,
White & Liberty, 1976),» Is a set of measurement procedures to
assist and gulde educational decision makers In making better
Instructional decislons. Unl ike the previously dlscussed
educational procedures, Precision Teaching (PT) Is not a method
of Instruction In the sense that It does not specify
Instructional procedures. However, It Is a means for powerfu| ly
assessing the progress children make attalning Instructional
goals via what ever Instructional methods are used.

Precislion Teaching equips the classroom teacher with: (a)
precise, dlrect, and dally measures describing student academic
performance, (b) dally accuracy and error rates, (c) formative
educational decision from charted dats; and (d) a bank of
practice sheets designed to assess student performance upon
standard clessroom curriculum objective.. In conclusions
&l though PT Is not a complete teaching method per se, It shares
many of the characteristics of the effective Instructional
procedures previously discussed I, this section. First, the need
for direct measurement of student academic performance. Second,
high performance standards (accuracy and spelling). Third, the
need for frequent, intense student practice sessions. A fine
example of PT appl ication and outcome data Is the chapter by
Lovitt, 1976, .

In summary, the successof the four Instructiona| strategies
prevlouslr dliscussed rests on the molecular analysis and
°

manlpulation of contributing factors In the students' school
environment to academic achlevement (l.e.» eco-behavioral
analyses).

Discusslon

This article has revliewed the environmental basis for
the school learning of culturally snd Iingulstical iy different
children. Much of the traditional |lterature In this area has
been devoted to the use of Indirect and molar messures of the
environment (e.g.» socloeconomic status, ethnlc-culture
background, etc.). Moreover, these studies often treat these
measures as unlitary and homogeneous, when In fact the events that
transpire In one's !ife that Impact school learning (one's
history) are neither unitary or homogenecus In nature.

Most promising, is the Identification and empirical
val ldatlon of classroom teaching variables (ecolcglcal variables
or process variables) by a varlety of Iinvestigators as Important
causal factors affecting the academic performance of students.
As evident In the | Iterature, achlevement can be negatively
effected when: (a) the opportunity to learn and time on-task Is
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low, and (b) when the structure of the instructional program Is
not oriented toward monitoring, controi|ling, and coordinating the
amounts of active academic responding for culturally and

I inguistical |y different |earners.

Some recent research has Improved the measures used for
evaluating home and school environments., The use of direct
assessments of the environment In Interviews, ratings, and
observations Is offering a new look at both the qual ity and
frequency of Interactions students have in relationship to their
academic development. As long as we continue to treat
Instructional procedures as a singular entity and disregard the
comp | ex array of contextual variables that control the occurrence
and topography of learning behaviors in natural environments
(i.e.» home and school)s we will continue to merely “expose"
students to the curriculum and al | students will fall to |earn.
Hence the need not only for an eco-behavioral method of analysing
the Interactions that occur in homes and classrooms for
culturally and I inguistically dlfferent |earners, but also for a
method for recording its pragmatic consequences, Its actual
effects on the |earner.

In conclusion, the eco-behavioral approech to research
(process-product) equips the education of the culturally and
linguistical ly different |earner with new dimensions and
methodological alternatives as means of guiding educational
reform. |t can provide a fine-grain analysis of what is going on
in the |ives of the culturaliy different [earner and how these
experiences affect academic achlievement. Thus, program outcome
can be evaluated in terms of the Instructional procedure
received. Because the findings of eco-behavioral are concrete
(e.g.» CISSAR data previously described), not abstract, they can
motivate educators and communities to act In ways that make a
difference.

It appears that potential Iy effective alternatives to
current educational practices are avallable for consideration and
development as researchers assist school districts move toward
the improvement of the programs. Culturally and |inguistically
different learners wili succeed only to the extent that the
Instructional technology implemented with students remains the
fundamental factor in education services.
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CHAPTER V

ECO-BEHAVIORAL ASSESSMENT: A METHODOLOGY FOR EXPAND ING
THE EVALUATION OF EARLY INTERVENTION PROGRAMS

JUDITH J. CARTA

Abstract

The effectiveness of early Intervention programs has been an
area of controversy since the early 1960's. Unfortunately, many
in the academic community and the general pubiic remain
unconvinced that spending government funds for the education of
young handicapped children is an affective use of public
resources. Research on this effectiveness issue has been |imited
to the measurement of singular outcomes (e.g.» changes in the
behav lor and/or adjustment of the handicepped students or parents
that have been the targets of intervention). This paper proposes
a methodological expansion in evaluation research, an eco-
behavioral approach, that has been used recent!y in teacher
ef fectiveness studles within elementary grade classrooms. The
paper dlscusses the Inp|ications of adding the eco-behavioral
epproach to the evaluation of preschool programs for the
handicapped. It argues that this methodology will allow both (a)
determination of early intervention ef fectiveness and (b)
specification of factors that are responsible for this
effectiveness.

lntreduction

For almost twenty years, the effectiveness of early
intervention programs has been the subject of public and academic
debate. Does educational Intervention in the |ives of young
chlldren with special learning problems produce Important and
lasting gains? From the Inception of programs for disadvantaged
preschoclers In the early 1960's, to the more recent
estab ! Ishment of educational services for preschoolers with
handicapping condltions, researchers have sought empirical
answers to this question.

Although many of the eurliest studies reported no effect of
early childhood programs (Cicirel | i, 1969; Bronfenbrenner, 1975),
the most recent and convincing research studies indicate that
early intervention programs are successful In producing lasting
gains in the development of disadvantaged and hand icapped
children (Lazar & Darlington, 1979, Schweinhart & Weikart, 1981;
Stock et al., 1976).

This Chepter Is based upon an early draft of Carta, J. Jo» &
Greenwood, C. R. (in press). Eco~behavioral assessment: A
methodology for expsnding the evaluation of early intervention

programs. Toplcs 1n Early Childhood Special Education.

:
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Parameters of the Current Efficacy ! lterature

The early Intervention efficacy |Iterature that currently
exlsts focuses almost exclusively upon child outcome data.
Review of the |lterature Indicates that a varlety of outcome
measures have been employed as Indicators of the effectlveness of
early Intervention programs. As Indicated in Table 4, by far the
most common outcome varliable used In this research has been
criterlon-referenced tests. Crliterlon-referenced measures are
useful for evaluating preschools because they serve two purposes:
they polint to galns made by participants on tests of preschool
skl|lls, and they assist program managers Ident|fy skil |
def Iclencles and speclfying behavioral goals for Intervention
(Bricker & Dow, 1980).

Table 4
On Early intervention
Number of Studles Percent of Studles
Outcome Measures Employing Meeasure Emp loying Measure
Number of Skills Acquired as 21 70
Measured by Criter lon-
Referenced Tests
improvement on Norm 9 30
Referenced Tests
Measures of Transitlons 9 30
Into Subsequent School
Environments
Soclial Competancy Measures 8 27
Chlldren's Attitudes and 4 13
Values
Changes In Parents! 4 13

Behav lors and Attitudes

Total 55 183

Qutcome Measures Employsd In Past Efflcacy Research
I
|
1
1

A second class of outcome variables is Improvement or change
In deve lopmental quotients derived from norm-referenced '
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Instruments of Intel|ligence. An indlvlidual's quotient measured
at two points In time Is often compared to the rate of change
expected In the non~handicapped population as indicated by test
norms. These types of measures are useful because they allow
comparison of mlid to moderately handlcapped progr.m narticipants
"agalinst a set of developmental expectations generated from the
performance of a substantial number of normal chlldren" (Kopps
1979, p. 35).

A third class focuses upon participants' successful
transitlons to school environments subsequent to preschool. A
varlety of these Indicators have been used to measure program
graduates' success In adapting to the elementary school setting.
The most prominent among these Include whether or not the program
graduate was placed In a regular education classrooms whether or
not the child was academical |y retained, and whether or not the
chlid required speclal services (Karnes, Schwedel, Lewls, Ratts,
& Esry, 1981; Lazar, Darllngton, Murray, Royce, & Snipper, 1982;
Schweinhart & Welkart, 1981). Programs using such measures
provide evaluation data that parents, administrators,
pol Icymakers, and the sclentiflic community can al ! understand.
More Important, however, they Indicate whether or not a program
has met one of Its foremost goals: +to enhance Its participants!
probabl ity of success In the compulsory education system
(Takanishl & Feshback, 1982).

A fourth class of outcome measures Is Improvement In
children's soclal competence or behavioral adjustment. These
measures vary In both content and Instrumentation. They rarge,
for example, from ratings by teachers und parenrvs of chlldren's
problem behaviors (Straln, 1981); to direct observation of soclal
and nonsoclal behaviors towards adults and peers (Greenwoods
Todds» Hopss & Walkers 1982); to self-reports of dellnquent
behavior In long term fol low-up studlies (Schwelnhart & Welkart,
1981). These meesures have more relevance to soclal adaptation
than do norm-referenced measures such as 1Q tests (Zigler &

Bal la, 1982).

A fifth class Is motivational, emotional, and sel f~concept
measures. A number of authors have argued the Importance of
Including attitude varliables because these variab |es may mod | fy
the effects of a child's educational environment In elther a
positive or negative direction (Bel!l, 1968; Sameroff, 1975). The
advantage of Including measures of attitude and values when
evaluating early Intervention programs Is that they sample an
Important domain and may relate to other outcome measures.

The sixth class of outcome measures Is assessments of
parents' behavior and attitudes as a result of early
Intervention. Parent measures provide an Important Indication of
whether training activities directed at them have been
successful. Additlonally, changes are sometimes noted In
parental behavlors when parents were not themselves targets of
the Intervention procedures (Gray, 1977).
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Ihe Problem with Current Evaluation Research

Evident in the |iterature reviewed were six general classes
of outcome measures which have been used to evaluate the
effectivensss of early Intervention programs. While these
measures have been useful in documenting that important changes
have occurred in the | fves of children who have been Involved in
early intervention programs, they have srovided |ittie
information regarding why those changes have occurred. Thls Is
because the entire focus of assessment in these early
Intervention studies has been upon child-centered outcomes, .the
dependent variables. Little,» if any, attention has been paid to
the independent variable, the preschool treatment that has been
provided. Past evaluation studies have treated preschocl
interventions as unitary variables that were either "on" or
"off", There has been | ittle specification and |ittle assessment
of the many components that differentiate one program from
another such as: the behaviors engaged in by the teacher: the
objectives taught, and the manner in which objectives were
imp iemented as insiruction. Past evaluation studles have treated
early Interventions as singular entities and have disregarded the
comp lex array of dynamic varlables that determinc program
outcomes on a day-by-day and even moment-by-moment basis.

The knowledge that a program has brought about
Increases in participants' skills or improvement in 1Q scores or
successful transitions for Its graduates into the elementary
grades, may Indicate that the program was successful. However,
this design provides no information about the specific components
that made the program successful. The science of early
Intervention service delivery can only move forward when
successful programs can be repiicated, and those programs can
only be repl icated when the independent variables have been
clearly del ineated, assessed, and experimental |y examined
(Sidman, 1960; Strain & Kerr,» 1981). A new set of control led
efficacy studies must be undertaken to examine the speciflic
programmatic factors responsible for the positive outcomes
resulting from early intervention.

Eorerunners of the Eco-Behavioral Approach

An eco-behavioral approach to program evaluation Is a means
of assessing program variables through systematic observaticn and
measuring the moment-to-moment effects of an array of variables
upon student behavior. The momentary interactions between
immediate program variables as ecological stimulf and stucdent
behaviors are the units of analysis for predicting or otherwise
investigating program outcomes (e.g.» developmental galn or long-
term achievement). Thus, this approach differs dramatically from
other wel I~known interactional approaches, nameiy aptitude
treatment interaction or ATI (Cronbach & Snow» 1977), in which
Interactlon refers to a two-way factoral interaction effect upon
outcome variables as a result of divergent levels of aptitudes
(e.g.» learning modal ities) and instructional treatments.
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The basls of an eco-behavioral approach to program
evaluation derives from environmental determinism and can be
traced to three dlfferent flelds: behavioral ecology, (Barker &
Wright, 1968; Bronfenbrenner, 1979); applied behavior analysis
(Bl Jous Peterson & Ault, 1968; Patterson, 1982; Rogers-Warren &
Warren, 1977; Wahler & Fox, 1981); and process-product research
In education (Brophy, 1979; Dunkin & Biddle, 1974).

Behaviora) scology. Behavioral ecology (Barker & Wright,
1968) calls for the recording of events in the |ife of an
individual In terms of behavioral settings; descriptions of the
environment on par with descriptions of the subject's behavior.
These behavior settings and thelr standing patterns of behavior
are termed synomorphic relationships and thelr identification and
description |s the goal of ecological research. The ecology
observed In a particular study may be def ined quite broadly, as
in the analysis of setting variables and thelr impact on
chlldren's learning and play behaviors (Gump, 1969). On the
other hand» only specific aspects of the environment may be
studied, such as group size (Barker & Gump, 1965), density
(McGrew» 1970), and spatial organization (Prescott, 1981). In
any event, the focus Is upon the study of stimulus elements that
provide the occasion for persons to behave. These events are
often described through verbatim accounts, narrative records, and
other less than quantitative methods.

Analysls, The fleld of applled behavior
analysis Is founded upon the operant mode! of behavior, or the

interaction of a setting event, discriminative stimuius,
response, and reinforcing consequent stimulus. Assessment In
app | led behavior analysis emphasizes recording behavioral and
environmental events in observeble, quantifisble terms (Bl jou,
1968, p. 175). Measures describing these events are coded into
quantifiable units of behavior such as frequencies or durations
and these ar: then combined across observation periods, analyzed,
and Interpreted. Descriptive studies in applied behavior
analysis that have focused upon natural istic observations of
Interactions between setting events, discriminative stimull,
behaviors, and consequences have been used to determine the
stimulus control of deviant behavior (Karpowitz & Johnscn, 1981;
Patterson, 1982). Simllarly, Wahler and his co! leagues (Wahler &
Graves, 1983) have examined the setting events for family
Interactions as a way of predicting successful or unsuccessful
family behavior therapy.

Brocess-Product Studles of Teaching Effectiveness. A third
perspective that has Influenced the eco-behavioral approach to
program evaluation has been process-product studies of teacher
effectiveness (Brophy, 1979). Process measurement, the assessment
of teacher behaviors, student behaviors, and other classroom
stimull (e.g.» grouping, physical structure, curriculum» etc.)
has been successful ly used to explain acedemic products (outcome
gains) of students resuiting from Instruction. Process measures
are typical ly gathered through systematic observations of teacher
and student behaviors (F|&anders, 1970; Medley & Mitzels 1963).
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In facts Brophy (1979) refers to process=-product studles (teacher
behav ior-academic products) and process-process~prcduct studles
(teacher behav lor-student behavior-academic products) in which
what teachers and students do In +he classroom Is quantitatively

described and examined In terms of academic galns In contro! |ed
studies.

Ihe Analysis of Eco-Behavioral Processes

Eco-behavioral processes can be described in two basic ways.
First, observations of specific variables can be statical ly
scored, that Is, the frequency of each coded event can be totaled
and expressed In terms of the grand total of all coded eventss as
an unconditional proportion or percentage score. These
proportions act as molar descriptions or session estimates of the
relative rates of occurrence of each coded classroom event.
Alternatively, classroom observation systems can be dynamical |y
scored, that Is, events that occur contiguously (those that co-
occur In the same time Interval or those that fol low each other
In subsequent !ntervals) can be combined to form conditional
proportion scores. Summaries of these Jointly occurring events
can thon be combined to form molecular descriptions, the
conditional relationship between ecological and behavioral
events. These classroom processes achleve added significance
when they are related to product messures (gains In academic
achlevement),

Several studles have been conducted In regular c!assroom
settings to determine the molar classroom processes that are
related to student achievemen:. A review of process-product
research by Rosenshine (1977) polnted to the fol lowing processes
as significantly and positively related to school achlevement
gains:

1. Observed time spent directly on Instruction as opposed
to non-academic activities (Stal |ings & Kaskowlitz, 1974).

2. Frequency of direct factual single answer questions by
teachers Instead of complex divergent questions (Brophy &
Evertson, 1974; Soar, 1973; Stal |ings & Kaskowitz, 1974).

3. Student attention or on-task behavior as opposed to
disruptive off-task behavior (Brophy & Evertson, 1974; Stal liIngs,
& Kaskowitz, 1974).

4. Student Invol vement In |arge group Instruction rather
than unsupervised Independent study (Soar, 1973; Stal | Ings &
Kaskowitz, 1974),

ACase In" at

In our own work, we Investigate molar and molecular
processes using a sequential classroom observation systems the
Code for Instructional Structure and Student Academic Response
(CISSAR). The CISSAR (Hall, Delquadr!, Greenwoods & Thurston,
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1982; Stanley & Greenwood, 1981) focuses upon a single student
for an entire school day and al lows observers to record five
majJor categories of ecological variables: activity, task,
teaching structure, teacher position, and teacher activity.
Observers also record three categories of student response
variables (l.e., academic responding, task i:anagement, and
competing, Insppropriate behav ior).

Data derived from the CISSAR code have been used for three
major purposes:

1. To provide molar descriptions of contrasting educational
settings and Instructional approaches.

2. To provide molecular descriptions of co-occurring
classsroom events and related student responses.

3. To conduct prccess~product analyses of academic
achlevement gain.

Molar CISSAR Results. Most of the molar descriptions using
the CISSAR have been used to contrast Inner-clty and suburban
schools. For example, fourth-grade teachers In Inner-clty
schools were found to use different Instructional tasks than
teachers In suburban schools. In Inner-clty schools, fourth=
grade teachers were more | lkely to use media (overhead
projJectors, flims, etc.). In suburban schools, teachers were
more | lkely to assign seatwork and al low students to work
Independently (Greenwood, Delquadri, & Hall, 1984). When the
behaviors of students In these groups were compared, Inner-city
students were found to emit significantly less active academlic
responding than suburban students, even when IQ and soc loeconomic
status were statistical ly control led (Greenwood et al., 1981).
These differentlal findings are molar desc.'iptions of classroom
ecology and student behavior that are helpful In meking global
comparisons between programs.

Molecular CISSAR Results. Molecular descriptions of
classrooms have revealed the diversity of ecological stimulus
arrangements students experience within single lessons and the
variablilty In speciflic acedemic behav lors temporal |y assoclated
with each particular arrangement (Greenwood, Delquadri, Stanley,
Terry, & Hall, In press). Analysls of the most frequentl|y
occurring ecological arrangements resulted In the !dent!fication
of errangements that accelerated or decelerated student's
ecademic responding over a baserate, the molar average proportion
of academic responding for an entire observational sesslion. For
example, the baserate probabll Ity for academic responding during
spel | ing was .33 for the Inner-city sample. The probabl| ity of
academic responding Increased to .62 when the fol lowing
accelerator arrangement of varliables occurred: Task:
Paper/Pencil, Structure: Entlre Group, Teacher Location: At Desk,
Teacher Response: Mot Teachlng. In contrast, the probabll Ity of
academic responding decreased to .04 when the fol lowing

arrangement occurred: Task: Teacher/Student Dlscusslon,
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Structure: Entlre Group, Teacher Location: ln Front, Teacher
Response: Iaachlng.

=) CISSAR Results. Process-producy analyses
using the CISSAR have been used to find the best predictors of
student achlevement among the student response variables.
Greenwood et al., (1984) reported that a composite of seven
student behavior variables, termed academic responding, was most
predictive of achlievement (.42). The individual behaviors of
writing and silent reading were also significantly correlated to
student achievement. Attentive behavior defined as locking at
the teacher, the lesson, or a peer answering a question was not a
significant correlate of achievement.

In a second |Ine of research, functional analyses of
Instructional Interventions have shown that Important changes In
eco-behavioral processes co-vary with galas in student
achlevement (Greenwood, et al., 1984; Greenwood, Dinwliddie, et
al.» In press). These changes Included: Increased use of
paper/penci| and reduction In teacher-student discussion,
location of the teacher among and to the side of students, rather
than In front or at desk, Increesed teaching behavior, etc.
Thus. It has been demonstrated that an eco-behavioral approach
can define the ways classroom variables effect student behaviors
and subseqently, student achlevement. However, the question
remains: "Can this methodology work In evaluating early
Intervention programs?”

A Prototype Eco-Behavioral Approach for Evaluating Early
Antervention Programs

The real need at present Is the development of an eco-
behavioral code that captures Important Instructional
Interactions that occur 'n classrooms for handicapped
preschoolers. This Instrument must be complex enough to assess
both the diversity and sequence of ecologlical variables, teacher
behaviors, and student responses In the preschool c|assroom. A
samp le prototype observational code being developed by the
authors eppears In Table 5. An expanded version of this
Instrument wil | be used to assess

eco-behavioral processes for a single student observed during
Individual sesslons or spanning an entire preschool day.
Students' observation records wil | then be summarized to provide
the fol lowing descriptions of classrooms:

1. HMolar descriptions of preschool programs derived by
computing the percentage occurrence of each variable on the code.
These descriptions wil| be statements about the classroom
ecology, such as the percentage of the preschool day spent In
specific activities, and In what types of structure, grouping,
and composition of handicapped/nonhandicapped students In which
activities occurred. Simllar descriptions can be made about the
proportion of the day that the teacher engaged In varlous
behaviors and | lkewise the types of behaviors the students
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Preschool Observation System for Measuring Eco-Behav loral
lntaractions

Ecological
Categories Description Code Examp | es
Designated The subject of Instruc- Free piay, Pre-
Activity tion academics, Language,
F!ne motor
Structure The amount of struc- Teacher-directed,
ture provided Teacher-gu ided,
Chlid-guided
Materials Objects which the Manipulatives, Art
student engages or materials, Large
attends to motor equipment
Location Physical placement On fioor, At tables,
of the observed On equipment, In
student chairs
Groupling Slze of group In Smal | group, Large
same activity as group, Whole c!l ass
observed student
Composition MIx of handicapped Al hendicapped,

and non=hand Icapped

MIxed, Al!l non-

students In handicepped
Instructional group

Teacher Behav ior

Categories Description Code Examp | es

Teacher Primary adult Teacher, Alde,

Definition interacting with Student teacher.
observed student Ancil lary staff

Teacher Teachor behavior Yerba! iInstruction,

' Behavior relative to Physical assisting,

observed student Approval, Disapproval

Teucher Directlon of Target child only,

Focus teacher's behavior Target child and

entire group, Other
than target child
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Table 5 Continues (pg. 2)

Student Behavior

Categories Description Code Examp |l es
Appropriate Spacific active on- Fine motor, Gross
Engaged task responses motor, Pre-academics
Appropriate Prerequisite or Waiting, Looking for
Non-Engaged enab | Ing responses materials,
Transition
Inappropriate Behaviors which Disruptive,
compete with Insppropriate pleay,
spproprlate, Of f-task

interaction Yerbal or non-verbal Yerbal interation
engagement of a peer with peer, Verbal
or adult Interaction with adult

2. Molecular descriptions of programs derived by computing
the conditional probabl|Ities of varlous combinations of
variabies on the code. These descriptions wil| make possible the
fol lowing types of statements: "Given a speciflic type of
actlivity or materials, In what types of behavior was the student
most | lkely engaged?", "Glven a specific c|assroom structure or
Instructional grouping, In what types of behavior Is the teacher
most | Ikely to be engaged?", and "Given a specific teacher

behavior. In what type of behavior Is the student most |ikely to

\
\
|
engaged behavliors
be engagead?™.

3. Process-product analyses wil| be conducted by correlating
speciflc eco-behavioral processes with outcome measures such as
galn scores on develcpmental tests or measures of successful
transitions to post-preschool environments.

These three types of descriptions can be used In several ways
to evaluate early Intervention programs, First, they can form
the basis for defining the program variab|es scross different
types of preschools In a quantiflable menner. For examp |l o,
programs embodying different phllosophies (e.g. behavlioral,
Plagetian, or Montessori) can be qual [tatively and empirical ly
described and contrasted across varlab|es | ke the activities and
meterials provided, and the behavlors engaged in by teachers and
students. In a similar fashion, programs that refiect different
service del Ivery modeis, such as malnstream programs versus self-

contained, or half-day versus full-day programs, can be
contrasted.

Second» molar and molecular descriptions can be used tco
examine the fidel ity of program repl ications, |f an original
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program mode! can be quantifiably described across a variety of
dimensions, such as the content that Is taught, the materiais
used etc., then those quantifled dimensions can become & tempiate
against which replications can be compared.

Thirds the molar and molecular descriptions can provide a
means of documenting specific changes In programs. Some exampies
of programmatic shifts that could be monitored are: changes
fncurred by the [nstitution of a new curriculum; changes brought
by a shift in the classroom population, such as the Integration
of non-handicapped peers Into a progrem; or changes brought about
when a teacher decides to systematical |y alter some behav lor,
such as the rate of "approvai® statements. I|f data are gathered
on students in the progream both before and after changes are made
In the classroom, molar and molecular descriptions derived from
observational records can be analyzed in time-series fashion to
document shifts In the specific independen* variable being
manipulated (e.g. activity, composition of group, teaching
behavior). At the same time, changes In student behavior that
co-occur with the program variable alterations can be monitored.

Fourths, the molar descriptions of student behaviors can be
used in process—-product analyses to determine the specific
c lassroom behaviors that are most related to developmental gain.
This type of evaluation wii| al low early intervention programs to
determine the skilis that are most predictive of deve lopmental
gain. This type of Information will help program developers in
choosing the behaviors (e.g. pre-academics, free play, |anguage)
that will be the focus of the program.

Fifth, the molecular descriptions of eco~behavioral
Interactions can tren be used to make precision dlagnoses of
Instruction, that Is, a determination of the specific combination
of ecological and teacher variables that are most related to the
classroom skills and that are critical to the enhancement of
developmental outcomes. These Instructional variables can then
be the variables targeted for improvement.

Summary

What has been described Is a powerful methodological
Improvement for use in the next generation of efficacy studles.
UniTke many approaches in which the child Is the center of
assessment (e.g.» aptitude-treatment=interaction and much of
appl led behavior analysis), the eco-behavioral approach wil |
expand the focus of assessment to account for both the
Independent and dependent variables to explain student outcomes.
Obviously, the suggestions for using this methodology that are
discussed above are only a starting point for many new and
different epplications. Indeed> a truly exciting feature of this
methodology Is that measurement of the independent variable
8l lows us to ask a whole new set of questions. These questions
have never been asked at the level of quantitative analys!s about
early Intervention program processes and outcomes.
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Very simply, an eco-behavioral approach to the educational
evaluation of preschool programs will allow definition of
Interactions between programs and behavior in a precise empirical
fashion. Program ogutcomes may be examined and Interpreted In
terms of the Indices of treatment received. This will
dramatical iy Improve our ability to design, deliver, and support
early Intervention programs.



69

References

Bal"kﬁl": R! G!' & Gump! Ps V. (1965)3 mmwl mh hd
Stanford, CA: Stanford Unversity Press.

Barker, R. G.» & Wright, P. E. (1968). Ecologlical psychology:

Concepts and methods for studying the environment of human
bhebavior. Stanford, CA: Stanford Unlversitv Press.

Bell, R. (1968). A reinterpretation of the direction of effects

In studles of sociallzation. Psychologlcal Revlew, 15,
81-95.

Bl Jous S. We» Petterson, R. F.» & Aults M. H, (1968). A method
to Integrate descriptive and experimental fleld studles at
the level of data and empirical concept. Journal of Applied
Behavlor Analysis, 1, 175-191.

Brickers D.,» & Dow» M. (1980). Eariy education with the young
severe|y handicapped child. .ournal of the Asscciation for
the Severelv Handlcapped, 3, 130-142

Bronfenbrenner, U. (1975). |s early iIntervention effective?
Facts and principles of early Intervention: A summary. In

A. M, Clarke, & A. D. B. Clarke (Eds.)s Early experlances:
Myth and evidence. New York, NY: The Free Press.

Bronfenbranner, U. (1979). Contexts of child rearing: Problems
and prospects. American Psychologlst, 34, 844-850.

Brophy, J. E. (1979). Teacher behavior and Its effects.
dournal of Educational Psychology, 71, 733-750.

Brophy, J. E.» & Evertson, C. M, (1977). Teacher behavior and
student learning In second and third grade. (pp. 79-95).

In 6. D. Borich (Ed.)» Ihe appralsal of teaching: Concepts
and process. Reading, MA: Addison-Wes| ey.

Cicirel 11, V. (1969). Iha Impact of Head Start: An evaluation
of the effects of Head Start on children's cognitive and
affective deveicpment, Springfield, VA: 1. S. Department
of Commerce Clearinghouse,» PB 184-328.

Cronbach, L. J.» & Snow» R. E. (1977). Aptitudes and
lnstructional methods. New Yorks NY: Irvington.

Dunkin, M., & Biddle» B. (1974). Ihe study of teaching.
New York, NY: Holt, Rinehart, & Winston.

Flanderss N. (1970). Analyzing teaching hebavlor. Reading, MA:
Addison-Wes | ey, 1970.

Gray, S. W. (1377). Home-based programs for mothers of young
children. In P. Mittler (Ed.), Research 1o

practice
mental retardation: Care and intervention (Vol. 1).




70

Baltimores MD: University Park Press.

Greenwood, C. R., Delquadri, J., & Hail, R, V. (1984).
Opportunity to respond and student academic performance. In
W. L. Heward, L. E. Herons J. Trap-Porter, & D. S. HI ||

(Eds.)» Eocus on Behavior Analysis In Education.
Columbus, OH: Charles Merrll !,

Greenwood, C. R., Delquadri, J., Stanley, S., Sasso, G.,
Whorton, D., & Schulte, D. (1981). Al locating opportunity
to learn as a basis for academic remediation: A developing
model for teaching. Monograph in Behavioral
Summer, 22-23.

Greenwood, C. R., Delquadri, J., Stanley, S., Terry, B., & Hal |,
R. V. (in press). Asssssment of eco~behavioral interaction

In school settings, Behavior

Greenwood, C.R» Dinwiddies G.» Terry, B., Wade, L., Stanley, S.,
Thibadeau, S.,» & Delquadri, J. (1984). Teacher- versus
peer-mediated Instruction: An eco-behavioral analysis of
achievement outcomes. Journal of Applled Behavior Analysis,
12, 521-538.

Greenwoods C. R., Todds N. M., Hopss H., & Walker, H. M. (1982).
Behavlor change targets in the assessment and treatment of

soclal ly withdrawn children. Behavioral Assessment, 4,
273-297-

Gumps P. V. (1969). Intra-setting anaiysis: The third grade
classroom as a special but Instructive case. In E. Willems

& H. Rausch (Eds.), Naturalistic ylewpolnts ln
research, New York, NY: Holt, Rinehart,

& Winston.

Hall, R. V.» Delquadri, J., Greenwood, C, R., & Thurston, L.
(1982). The importance of opportunity to respond In
children's academic success. In D. Edgar, N. Haring, J.
Jenkins, & C. Plous (Eds.)» Serving young hand!capped
children: lssues and research, Baltimore, MD: University
Park Press.

Karness M. B., Schwedels» A. M., Lewis, G, F., Rattss D. A., &
Esry, D. R (1981). Impact of early programming for the

gand;cg%ped. Jdournal of the Division for Early Childhood,
s 62=79.

Karpowitz, D. H., & Johnsons S. M, (1981). Stimulus control

In child-family Interaction. Behavioral Assessment, 3,
161-172,

Kopp, C. B, (1979). Mildly to moderately handicapped Infants,
What should Influence your spproach to measurement? in T.
Black (Ed.)» Perspectives opn measurement: A collectlon of
readings for educators of young handicapped children, TADS




n

Serles Paper #1., Chapel Hill, NC: Technlcal Asslstance
Development System, Frank Porter Graham Child Development Center.

Lazar, [., & Darlington, R, (1979). Summary report:

Lasting
effects after praeschool. DHEW Publication No. (OHDS) 79-
30179. Washington, DC: Government Printing Offlce.

Lozar, |., Darlington, R., Murray, H., Royce, J., & Snipper, A,
(1982). Lasting effects of early education: A report from

the consortium for longitudinal studles. Mopnographs of the
Soclaty for Research in Child Development, 47, 2-3.

McGrew» P. L. (1970). Social and spatial density effects on
spacing behavior in preschool children. Journal of Child

and Psychiatry, 2, 197-205.

Medley, D. M., & Mitzel, H. E. (1963). Measuring classrozm
behavior by systematic observation. In N. L. Gage 'Ed.),

Handbook of research on teaching. Chicago, IL: Ranc
McNal ly.

Patterson, G. R. (1982). Coerclve famlly process. Eugene, OR:
Castal la Press.

Prescott, E. (1981). Relations between physical setting and

adult/child behavior In day care. Advances In Eacly
Education and Day Care. 2, 129-158,

Rogers-Warren, A., & Warren, S. F. (1977).

Ecologlcal
perspectives In behavior analysis. Baltimore, MD:
University Park Press.

Rosenshine, B. (1977). Review of teaching variables and
student achievement (pp.114-120). In G, D. Borich (Ed.)» IThe

appralsal of teaching: Concepts and process. Reading, MA:
Addison-Wesley.

Semeroff, A. J. (1975). Early Influences on development:

Fact or fancy? Merrll|-Paimer Quarterly, 21,
267-2940

Schweinhart, L. J., & Welkart, D. P. (1980). Young chlldren
grow up: The effects of the Perry Preschool Program on

youths through age 15. Monographs of the High/Scope
Research Foundation, Z.

Schweinhart, L. J., & Welkart, D. P. (1981). Effects of the
Perry Preschool Program through age 15. .Journal of the
Division for Early Childhood, 4, 29-39.

Sidman, M. (1960). Iactics of sclentiflc research.
New York, NY: Basic Books.

Soar, R. (1973). Eol low=through classroom procers measurement
and pupll growth (1970-1971): Final report. Galnsville, FL:

78




72

Col lege of Education, University of Florida.

Staliingss J.» & Kaskowitz, D. (1974). Eollow-through
1972-1973. Menlo Park, CA: Stanford
Research Institute.

Staniey, S. 0., & Greenwood, C. R. (1981). CISSAR: Code for

Instructiopal structyre and student academic response:

's Manual. Kansas City, KS: Juniper Gardens
Children's Project, Bureau of Chiid Research, University
of Kansas.

Stocks J. R., Wnek, L., Newborg, J., Schenck, E.,» Gabe!, J.s
Spurgeon, M., & Ray, H. (1976). Evaluation of handlcapped
children's early educatiop program (HCEEP): Final report.
(Contract No. OEC-0-74-0402). Columbus, OH: Battel le Center
for Improved Educetion.

Straln, P. S. (1981). Conceptual and methodologlical Issues in
efficacy research with behavioral |y disordered children.

dournal of the Divislion for Early Chlidhood, 4, 110~124,

Strain, P. S,, & Kerr, M. M. (1981). Mainstreaming of
children In schools. New Yorks, NY: Academic Press.

Tekanlishi» R., & Feshbacks N. N. (1982). Early chi|dhood
speclal education programs, evaluation, and soclal

p(()l Icles. Iopics In Early Childhood Speclial Education,
1(4), 1-9,

Wahler, R. G.» § Graves, M. G. (1983). Setting events in soclal
networks: Ally or enemy In chlld behavior therapy? Behaylor

Iherapy, 14, 19-36.

Zigler, E., & Balla, D. (1982). Selecting outcome varisbles In
evaluations of early chlldhood special education programs.

Topics In Early Chlidhood Special Education, 1(4), 11-22.




73

CHAPTER VI
ECOBEHAVIORAL ANALYSIS WITHIN THE FIELD OF BEHAVIOR ANALYSIS
GARY B. VERNA

Abstract

In 1976 a conference held at the University of Kansas
brought together a group of ecological and behavioral
psychologists to discuss issues related to the work Iin each
discipline, concerns from across disclplInes, and areas of
substantial agreement. The purpose of thls paper |s to examine
some of concerns ralsed by ecological psychologists with the
fleld of applled behavior analysis. The Intent of this
discussion Is to determine areas of potential development within
applled behavior analysis that may ba necessary and profitabie In
the development of an eco-hehavioral science.

lntroduction

In the mid 1970's a concept was coined and added to the
currency of behavior analyslis, l.e.» ecobehavioral analysls,
which |lke the Susan B. Anthony dol | ar appears to be sti|l |
seeking Its place in everyday commerce. At that time Interest
In» as wel| as concern overs the prospects of an ecobehavioral
approach to behavior analysis seemed high. The term had been
spurred by arguments from ecologlcal psychologists that behavior
Is a part of a delicate system of Interdependencies such that If
e single behavior were changed there would | lkely fol low other,
unanticipated changes.

The height of the discussion between ecologists and behavior
analysts was reached at a conference held specifical |y to sddress
ecological concerns with behavioral analysis at the University of
Kansas in 1976. The proceedings from that conference were
rabl Ished in a volumne edited by Rogers=Warren and Warren (1977)
and Included papers presented by ecologists and behavior
analysts. Of particular concern to ecologists at that conference
was whether the science of behavior analysis was capable of
accounting for, let alone was sensitive to» the broader
ecological network within which behavior was embedded. That
concern |Is the focus of the present paper.

Most of us have forgotten the Susan B. Anthony dol lar. it
was Irregular In shape and, therefore, awkward or uncomfortable
to have in one!'s possession. We were often, while thumbing
through a hand full of change,» at a loss as to what it

This paper was presented by the author in 1984 at the Tenth
Annual Mesting of the Assoclation for Behavlor Analysis, Nashvll le.
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represented. To make matters worses the coln did not appear 1o
have an appropriate place In the natural community of currency
exhange. Others were often intolerant of recelving it as legal
tender. It did not fit Into devices for which other coins had
already been used with proven success. Indeed, the coln was
Inconvienent to have around. Accordinglys, it might be safely
suggested regarding the Susan B. Anthony dol lar that, prior to
its Issues there was not a natural community poised for Its
entry. |s the same true cf eco-behavior analysis?

The argument that | would |ike to make is that both
ecologists and behavior analysts would benefit from a continuing
dialogue over ecological=-behavior relationshipss provided each
science articulated eco-behaviora! concerns from within Its own
framework. However, this dialogue awaits the commitment to
eco-behavior analysis by the |arger community of behavior
analysts. | shall argue also that, an eco-behaviora! approach
indeed has a place in the larger community of behavior analysis.
And, although important work toward this end has already begun
(Baer, 1982; Baer & Wolf, 1970; Greenwood, Delquadri & Hall,
1984; Larson & Morriss 1983, Wahler et al., 1977, 1978, 1981),
considerable work Is yet to be done in order to provide for its
entry into this larger community of psyckologists. In
particular, a number of concerns both within and without behavior
analysis need to be addressed before either or both of the above
goals can be reached.

Concerns Are Jo Be Addessed

Outside the field of behavior analysiss a number of
questions have been raised regarding whether as a system It can
adec .ately represent ecological=behavior phenomena. Within
behavior analysis one factor in particular stands out. The
development of an eco-behavioral approach makes considerable
demands on a science of behavior. First, as Wahler and his
col leagues (Wahler, Breland, Thomas, & Leske» 1977; Wahler & Fox»s
1981) have pointed out, an eco~behavior approach raises
considerable question regarding the relative emphasis to be glven
specific factors within the traditional three-term contingency

ant adigm (SD
operant paradiom B-R-sr+), as wel| as raises question

concerning which parameters of the stimulus-response elements are
functional. In addition, to address eco-behavioral relationshigs
requires considerable empirical effort in the form of data

col lection, analysis, and reliabilf.y in order to identify valid
relationships between the behavior of the organism and the
broader social &nd physical environmert within which the behavior
Is immersed. Both of these activities may have considerab!e
negative stimulus function, that is, negative reinforcing
consequences, for the behavior analyst. In compensation for this
ef fort, however, there are factors which operate in favor of an
ecobehavior approach. For example, the issue of side effects, as
discussed by Wil lems (1973a, 1973b)» and the related behavioral
concern with response classes, have yet to receive the systematic
attention they deserve. Next, within behavior analysis there
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attention they deserve. Next, within behavior analysis there
remains the need of developling more effective means for

general [zatlion and malntenance of behavior---|1ttle progress
toward this goal seems to have taken place since Stokes and Baer
(1977) published thelr, now classic paper addressing the prob!em.
However, one very p-omising approach which they discuss focuses
on the poised natural community of reinforcement (Baer & Wolf,
1970), with already practice., effective schedules of
reinforcement In operatio: waiting only for the correct
behavior(s) to be emitted. In other words, they suggest that the
behaviorist take advantage of the broader ecology of soclal
stimull In order to meintain and general |ze behavioral
treatments.

Future Investigators may wel | profit from approaches, such
as the natural community of relinforcement, which are more
sensitive to the molar environment, that Is, the broader natural
community and which seek a more systematic eccounting of this
environment's role Iin shaping and maintaining behavior. i+ !:
precisely this consideration which separates the eco-bshavior
approach from the traditional behavior analytic approach.
Specifical ly, an accounting of the natural community and its
functions does not easily fol low from the current body of
research In behavior anlysis. Demonstrations of how the
principles of behavior are used to manage behavior in a tralning
setting/or situation do not tel | us how beravior Is managed in
the natural situation. Nelther, as the evidence on
genera| |zation and maintenance suggest, does It tell us how to
gain entry Into the natural community of reinforcement In order
to support new behaviors, nor how to poise the naturai commun Ity
to receive new behavior when appropriate contingencles are not
already present. It can be argued with some success that
develiopment of a technology of behavior over these past fifteen
or so years has provided us witnh considerable evidence of the
efficacy of Its principles In what might bes to colr a term: "the
built environment®~-=specifical |y the training setting or
situation. |+ has also provided us with evidence of successful
mod|flcation of behaviors that meke less demand on the natural
community, elther for cuing or support of behavior. However, It
has provided |less systematic research regarding how these same
principles operate in the natural community.

We benef it much from 2 closer examination of the ecologlst's
concerns with behavior analysis, since they represent Important
setting events for what may develop to be an eco~behavior
approach within behavior analysis. The most Important of these
concerns were preserted at the Kansas convention; accordingly,
comments here will be |imited to the arguments presented by
ecologlsts at that conventlon.

Specific lssues

Although ecologists (Gump, 1977; Wil lems, 1977) focused on
somewhat different Issues, a single and clear message was
provided behavior analysts. The message was that behavior
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analysis was In trouble, whether It was In relation to dealing
with slde-effects or hand!ing larger segments of environmental-
behavior Interactions (e.g.» whole classrooms, schoolss
hospltals). For examplies Willems (1973) pointed out that
behavior analyslis had not adequate!y accounted for the ecolcglical
impact of its Interventions to modify specific target behaviors
in the Individual. In attempts to change specific target
behaviors, they argued» there are often unplanned-for
consequences of direct intervention in the natural enviromment.
According to Wil lems, behaviorist thinking about these these
unplanned treatment effectss as either incidential or as the
result of poorly controlled manipulation, denies the functional
rcle played by the larger environmental context. Gump (1977)
also pointed out that behavior analysis has chosen to deal with
only a narrow and unique portion of the environmental context In
which the person and his/her behavior are embedded. Gump's
concern was not so much one of whether the behavior analyst
recognized that the larger environmental context existed~--he
believed that they do, but whether the recognition of the larger
context will become a legimate concern of behavior analytic
science.

Similar concerns also have been voiced from within the flield
of behavior analysis. Wahler and his col leagues (Wahler, et al.,
1977, Wahler & Fox, 1981) argued that the problem with behavior
analysis Is Its narrow scopes that Is, its predilecticn toward
the measurement of only 2 few responses and their dyadic
settings.

Ecologlsts had other concerns besides what they considered
the narrow or molecular temporal-spatial context within which
behavior analysis operated. Gump con-inued his argument by
suggesting that the field of behavior analysis may |ack
sufficlent sclentific resources for extrgpolation to *he larger
ecological situation. Willems sharpened this argument. He
pointed out that xnowledge about the principles that characterize
and govern the systems into which the analyst must Intrude to
al leviate human suffering Is necessary. This position raises a
host of matatheoretical as wel| as theoretical and methodological
problems. In elaborating his point he stated» "When operant
technology is applied with a particular behavioral outcome In
mind and the result Is outright fal'ure,» marginal success, or
some vexing behavloral drift over time, It Is easy to assert that
no larger, system-wide problem or no theoret!cal problem has
arisen..l submit that there is a theoretical Issue here that has
to do with assumptions and predictions not borne out and with the
overal ! adequacy of the operant view of behavior to deal with
behav!or-environment phenomena.

It Is clear that behavior analysls was being attacked on at
least two general levels. We would error greatly, however, If we
did nnt separate our response to these different concerns. Each
level of concern calls for a difterent type of response as wel |
as has different Implicatlons for the prospects of an eco~behavior
approach. At the first or descriptive level of concerns
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ecologists were arguing for research that: (a) admitted the
possibllity of complex Interdepe.dencies between behavior and the
broader social ecology and that (1)) added procedures that al |owed

thelr detection and measurement when they occur. The first of
these concerns requires | ittle effort on the part of behavlor

analysls to satisfy. A number of activities can be cited which
are val Id examples of the behavior analyst!'s interest in the
broader ecological context. This can be documented as far back
as 1948 when Skinner published his novel Walden Il. This utoplan
community not only extol led the virtue of contingency managemer t,
but also gave considerable space to environmental management. As
Gump points out in his analysis of Walden |!, 100 behavioral
settings were mentioned and over thirty of these were descrlbed
In some detall by Skinner. Through one of the characters,
Frazer, we are told that smal! communities are preferred to
larger ones. From the standpoint of contingency management,

smal | communities would al low more opportunities for contuct and,
presumably more opportunity for better arrangements of
reinforcement contingencies. Another excel lent example of the
behavior analyst's concern with the broader ecological context Is
Beer and Wol f's (1973) discussion of how the natural community
could be used to maintain behavior after treatment. They pointed
out that for some problems the behavior modifier may discover
that there exists already an effective communlty of peers
sociaily skilled behavior modiflers, practiced, effective, and
waiting only for an Introduction of the subject. Baer and Wolf
did not present a functional ana‘ysis of how the natural
community was polsed or operated to maintain the behavior of an
Individual Introducted Into It; Instead they drew attention to
an analogy~--what we theoretical behaviorists call a model. It
Is worth our time to consider this mode! as I+ leads natural ly to
the methodological concerns volced by the ecologists. The mode!
was one of a mouse trap---a rather grim analogy.

Never the less, the essence of a trap in behavioral terms,
according to Baer and Wolf, Is that oniy a relatively simple
response Is necessary to enter the trap, yet once entered the
trap cannot be resisted In creating general behavloral change.
For thoe mouse, the entry response Is merely to smel | the cheese.
Once it enters, the trap accomp! Ishes massive behavior change.
Also the mogification has thorough general ity: the chenge In
behavior will be uniform across al| environments, it wil| extend
to al | of the mouse's behavior, and i+ will last Indefinitely
into the future. Finally, the trap affords a great amount of
behavioral change by a relatively s|ight amount of Intervention
by the analyst. For those of us who are experienced mouse
trapperss It doesn't take much effort to recail that there iIs
more operating In a mouse trap than simple contingency management
of the mouse's behavior. That Is, there Is certainly more
operating here than providing an appropriate discriminative
stimulus (bait) and powerful consequence. There Is consideraie
environmental management as well. For example, It is no minor
trick getting the trap poised to carry off Its task. Traps have
Idlosyncracies which not only differ one trap to the next but
which make It necessary to learn what those idiosyncracies are in
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order to set theme There¢ has been many & time when a trap was
sets operatad appropriately, but where the mouse escaped.
Sometimes we use too large a trap for the size mouse we seek to
catch or one which requires greater force on the part of the
mouse to set off the trap than It Is capable of emitting.
Finailys It Is possible that some mice do not |lke the smel | of
cheese,

The point of these *wo examples Is simples yet 11 lustrative
of behavior analysts axisting commitment to the ecologlists
concerns with the descriptively mclar environment. First, both
examples Indicate a concern with contingency arrangements within
the broader ecological context. Both emphasize three Important
elements of any ecélogy from the standpnint of contingency
management: (a) setting availability, (b) response opportunity
ands (c) the network of naturally cccuring reinforcers. Nexts
both provide for the recognition that more is involved in the
successful operation of a community or trap than simply the
provision of discriminative stimull and reinforcing consequences.
Human ecologies, |ike mouse traps, are not arbitrary settings. The
settings In which people behave have an evolutionary history just
as the humans who inhabit them. That is, their features, have
function. It may be that thelr most important function Is to
occasion reinforcing consequences instrumental to the shaping and
maintenance of appropriate behavior, as wel | as occasion the
extinction of inappropriate behavior. Yet, we know very |ittle
sbout ecologies for natural communities. Behavior analysts know
very |ittle about how the natural community performs its
runctions. We simply have not been collecting the type of data
which documents these functions of the natural cormunity. What
we need at the descriptively molar [evel is the same commitment
to systematic, functional anaiysis that has characterized
behavior analysis at the molecular level. It Is this facts mory
than anything else that has drawn the attention of ecologists +~
behavior analysis. We now consider some additional points.

First, there has been considerable confusion regarding the
relationship between particular methodological procedures, (l.e.s
natural Istic/descriptive versus experimental/manipulative
approaches, and the pursuit of molar phencmena, Specifically, It
has been argued by behaviorists thats because ecologlists use
naturallstic methodology, molar phencmena can only be studled
descriptively. Bijous Aults and Peterson (1968) form within the
fleld of behavior analysis, and Wil lems and Rusch (1969) from
within the field of ecological psychology, have simiiariy
addressed thils point indicating there is no Isomorphic
relatlonship between the phencmena of Interest and a particular
research methodology (Bandura, 1981). Both groups have gone on
to suggest that with respecr to methodology» a pluralistic
approach would be advantageous within thelr respective flelds.

The second type of concern raised by ecologlists regards
questions about behavior analysis as a sclence. Does It have
the resources To deal effectively with molar phenomena? There
are three possible Interpretations one can give to this concern,
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Let me separate two of thems The sclientific basis of radical
behaviorism, as with methodological behavlorism: Is what might be
termed "theoretical behavlorism® Accordingly, we need to ask If

the ecologists concern with behavior analysis Is a concern with
the behavioral or theoretical aspectc of behaviorism (Spikers 1973).

Behaviorism names a commitment to two major points. Flirst,
as original |y proposed by Watson (1913), the primative, undef Ined
terms of the psychological |anguage need not differ yrom those of
the physical and blological sciences. Spiker (1973) referred to
this as the definitional tenet, and by Kendler and Spence as the
I operational tenet, of behaviorism. Seconds given this basic

tenets the task of psychologists Is to find process |aws about
behavicr. Admittedly, radical and methodological behavlorists
differ as to how to organize laws Into theories as wel! as when
theory construction ought to begin; nevertheless, they are agreed
on the two points Just mentioned.

An examination of ecological |iterature suggests that it Is
not the behavioral features but rather the theoretical aspects of
behaviorism with which they are concerned. For example, In
pointing out some basic similarities between behavioral ecology
and behavior analysiss Willems (19732) stutes that In general the
ecologists and the behavior analysts place a great deal of
emphasis upon empirical data. Both tend to focus upon what
organisms do, defined quite physical istically, In relation o the
environmant and tend to deewmphasize the use of hypothetical
constructs to represent what the organism feeis and thinks.
Similarly, with respect to representi..q behavior-environment
Interactions, both seek lawful relationships.

Despite these similaritiess wo ought not lose sight of the
differences betwsen these behavior sciences which need to be
recognised and dealt with. For example, the focus of ecologlcal
psychology has been primarily centered around finding out what
goes on In the natural community. Accordinglys, Its methodology
has consisted of quantitative and systematic observation of
natural ly occurring phenomena with as |ittle Intrusiveness on the
part of the Iinvestigator as possible. In contrast, behavior
analysis has focused on indentifying social ly significant
concerns with behaving organisms and Intervening to correct
problems identifled In the natural community. Emplirically,
behavior analysis focuses on what was done (the social problem)s
how It was done (intervention) and what was the outcome (sccial
val idity),

Ecological psychology on the other hand, takes a rather wide
span or molar approach to studying behavior In terms of spatial-
temporal dimensions. It Is also Interested In the long term
effects of the Interactions between broad environmental setting
variebles and the behaving organism. Also, It Is primarily
Interested In ralsing questions such as, what s the pattern of
Interdependencies between organism-behavior-environment and what
are the far reaching Implications of changing either the
responses of the organism or the setting In which the organism Is
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Immersed?

Behavlor analysis, however, might be sald to be more
interested In behavioral Incldents, specifical iy defined as
dlscrete responses. Accordingly, Its focus |s more narrow or
molecular, both spatlally and temporal ly, dealing witiiln the
moment to moment framework of speciflic, discrete responses and
the Iimmediate stImulus or setting events surrounding them. In
behavior analysis the environment Is arranged carefully so as to
optimize the use of discriminative cues,» which elther occur
natural ly or are produced by the Investigator or his
confederates. Through the process of operant strengthening in
which responses are relnforced> discriminative stimul i come to
control the emisslon of responses. Thus, Independent variables
are manlpulated directly.

The advantage of this highly control led operative procedure
has been that behavior anaiysts can then make strong Inferences
regarding causal relatlonships. The unocbtrus!ve, non-
manlpulative approach of the ecologists nelther al lows for this
level of control nor this level of Inference. Instead,
ecologlsts jook for nature-given comparisons (e.g.» blg versus
smal | school differences). Rlval hypotheses are tested or
examined by Internal checks of the natural ocurring phenomena
belng tested.

However, | lke methodological behavlorists, ecologists di ffer
from behav lor analysts In matters of theory constructlon. This
leads us to a consideration of theoretical behaviorism,» and to
the final two Interpretations of the ecologist's concerns. It Is
possible that, for ecologlists, molar phencmena cannot be
predicted, explained» and understood In terms of the molecular
principles of cenditloning; hence other, molar units and
varfables become necessary. That Is, when we turn from a focus on
specific, discrete responses operating In the wel | control led
context of Intervention to systems of responses and/or numbers of
indlviduals operating in multiple settings within the natural
community, contlngency management cecomes less feaslble and other
units and variables become Important to the prediction and
control of behavior. There |s one error of logic and one
prescription belng made here,

First, this argument confuses a preference for how to
explaln and/or write laws to represent +hese Interdependencies
with a preference to investigate molar versus molecular phenomena,
Calrns (1979) made the same polnt when he proposed that
soclal acts are embedued In a larger social matrix. This
has Impllcations for how one goes about understanding the nature
and determinatlion of socclal patterns. Thus, [+ seems possible to
agree on the phenomena of Interest general |y, without agreeing on
how to explaln or write laws to represent i+,

Mext Is the prescription. I+ may be that ecologists are not

argulng agalinst the use of a molecular language to represent
molar phenomena, at least not In principies but that It !s
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specifical ly the |anguege of contingency management that Is
Insufficient to account for molar phenomena, I+ Is difficult to
say when a particular language is no longer adequate to handle
the phenomena of interest. Probably, the best criteria would be
that It has falled when another theory/or |anguage was shown to
predict and explain everything that the old one dids» and In
addition» correctly predict new phenomena that the old Ianguage
did not. However, it Is questionable If such a new theory has
shown [tself to meet these criteria. On the other hand, the
ability of a new |anguage to predict should not be taken to
imply that Skinnerian conditioning principles are sufficient to
account for molar phencmena. That is, It might be that behavior
analysis would benefit, as Whaler and his col leagues have
suggested, from further conceptual and methodological expansion.

rhese researchers have suggested that there has been too
much emphasis on the response consequence side of the three-term
operant contingency and not enough attention pald to the
antecedent side of the contingency or relnforcement paradigm.
Wahler and his col leagues (Wahler & Fox, 1981) have presented
Interesting data suggesting that mother's extrafam!ly social
inte-actions may Infiuence her interaction patterns at home.
That Is, events temporal |y far removed from the ongoing moment to
moment Interactlons between a mother and her child may have
significance for the nature of that Interaction. Greenwood,
Deiquadri, and Hal | (1984) have also shown that the antecedent/or
setting events In the classroom predict academic performanc via
thelr effect on student's opportunity to respond. Similarly,
Epling and others (Epling, 1927 ) have pointed out that there may
be a problem In the pursuit of interventions based on a principle
that stipulates a relationship between behavior and its immedlate
consequence. However, evidence Is increasing which supports that
behavior Is not always maintalned as a result of contigulty
between the response and the reinforcer. In environments where
many sources of reinforcement are operating, behavior may be
acquired and maintained on the basls of correlation between rate
of response and rate of reinforcement. Behavior analysts,
faced with a behavlor problem have traditionally sought
immediately present events that can be altered to change specif ic
behaviors. In some cases environmental events that directly
follow behavior cannot be found. This last example not only
supports the argument that behavior analysis may need to
rethink the relative emphasis It currentiy gives to speclific
aspects of its paradigm, but ralses another point which Is
Important here.

Often times we are so used to looking In specific directions
for explanations that we miss opportunities to expand our sclence
In a direction that would yle!d more accurate predictions and
better explanations. <Spaclfically, it Is suggested that behavior
analysis may have been trapped from within partiy by its past
success as an emerging applied science. While It may have been
strategic for behavior analysis to developed in the direction It
has over the past fifteern or so years, it may be that Its
relative emphases have now become more problematic than strategic
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for its own expansion.

Irends Joward An Eco-Behavior Analysis?

There may be factors within behavior analysis that elther
mil Itate ag~inst an eco-behavioral approach cr at least are In pars
responsible for the siow rate of acceptance among the larger
community of behavior analysts. One thing stands out as we
examine the behavioral |lterature since Wil lems (1973a) publ Ished
his first atteck on behavior analysis. That Is» there appears to
have been |ittle In the way of a direct response on the part of
behavior analysts to the concerns he voiced. For example, Wahler
(1980) In his review of the Journal of Applied Behavior Analysis |
found that between the years 1967-1977 only three references were
Iisted under the discriptor "setting events." An examination of |
the same Journal for the period 1978-1979 showed that no
references to setting events had occured. The present author
reviewed five major Journals In the field of applled behavior
analysis from 1977 to the present. Less than twenty articles
from these Journals was devoted to what could be |abeled eco~
behavior analysis. Likewlse, no Indication of a trend in
Increased publ ications was evident. |t Is perhaps not simply
coincldental that during the past years there has been a
technical drift in articles published In the Journal of Applied
Eebavioral Analysls and Behavior Modificatlon. For example,
Hayes and his col leagues examined the publication of JABA from
1968-1977. They found that studies which were devoted to the
deve lopment and extension of behavioral principles in epplied
settings (systematic applications) were fast disappearing from
the pages of the Journal (35% Iin 1968-72 to 10% In 1977).
However, methodological and purely technical (how to do it)
articles have dramatical |y Increased over the same period of time.
Hayes et al., 1922 used their analysis of JABA to make two points.
First, they argued that basic or conceptually oriented research
was usuful to the applied behavior analyst. Next, there has been
a decrease over the years In this type of research. At some
point we need to ask when the technical drift experlence has been
sufficlent to begin calling It a conceptual shift, that Is, a
shift toward a new agenda or priority for the fleld as a whole.
It may be that time has come. | point ou. again the work that
has yet to he completed regarding our understending of response
relationsh!ps, as In the case of response classes and side
effectss ss well as the work to be completed regarding
generai {zation and maintenance of behavior. It Is possible that
the attitudes such a drift occasion In the minds of behavior
anal ysts would make It difficult for the eco-behavioral approach to
acquire the attention some of us expect It should receive. Added
to thiss the fact that eco-behavioral analysis may require
commitment to a number of considerations Including the fol lowing:
(a) relaxation of the definitional tenet, (b) relaxation of
experimental demonstration of functional relations at least for a
times (c) Introduction of correlational data, and (d)
considerable effort In data collection and analysis, and It may
be that an eco-behavioral approach to behavior analysis may be
relegated to the peculiar tews rather |lke colin collectors, who
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are attracted to odditles |lke the Susan B, Anthony dol |ar.

Research will determine the outcome and In that regard
workabl | ity not agreement wil | be the acid test of an eco-behav lor
approach.
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CHAPTER VI 1
CONCLUD ING REMARKS
CHARLES R. GREENWOOD AND CARMEN ARREAGA-MAYER

The purpose of thls monograph has been to serve as a forum
for papers developed by post-doctoral scholars concerning the
developing trends within an ezo~bahavioral approach to psychologys
special education, and applled behavior analysis. These papers
have demonstrated that only recently have researchers attempted
to develop and assess ecological factors (i.e., natural stimuill,
program variables, special education procedures) in a
quantitative fashion and In temporal relationship with student
behavior. The papers have pointed out that a quartitative
approach to ecological factors is necessary If one wishes to:

(8) define program events that children actually recelve in the
course of their dally activities in speclal education and (b)
relate these events In meaningful ways to outcome gains (e.g.s
academic achievement) that result over time. In the past we have
not had high fidel ity measurement of ecological factors within
our evaluation designs. Thus, we have problems mon Itoring the
qual ity of educational programs, quantifying their content, and
relating them to student progress.

The paper by Dorsey reviewed the |iterature relating to
academic learning time as a quantified and directly assessed
measure of educational process. The paper by Greenwood argued
that variation In students academic progress Is a function of
variation In student's opportunity to respond and described a
eco-behavioral day In the |ife of a student based upon data from
a direct observation code. The paper by Arreaga-Mayer examined
the | iterature concerning home and school eco~behaviora! data
that would explain the general |y fower school achievament gains
made by cultural iy and linguistically different students. She
reported only a few studies using high fidel ity eco~behavioral
measurement. Of those few studies attempting to assess eco-
behavioral varisbles, only low fidel ity techniques (e.g.s
Involving surveys and ratings), of questionable val Idity were
useds The paper by Carta examined simlilar issues within the
evaluation |iterature for early childhood special education. She
also concluded that quantitative assessment of program factors Is
currently lacking. She proposed an eco-behavioral observation
system for use in eariy child settings and evaluation research.
The last paper by Verna examined theoretical and empirical Issues
related to current ecological developments within the fleld of
appl led behavior analysis. The paper examined Issues such as
slde effects reported in applied behavior analyslis research.
Slde effects are considered to be a function of a broader
ecological field of variables which are not currently assessed In
appl led behavior analytic studies. The paper questions whether
there Is a mingling of ecological and behavioral psychology as
some people have suggested or whether the two discip!ines are
simply persuing eco-behavioral phenomena from 4 parallel
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perspective, each with Its own methoiodology and unlique polints of
view,.

In contrast to traditional assessment approaches, I+ has
been demonstrated that eco-behavioral interaction enab!es one to
(a) display the structure and pattern of momentary ecol cgy
variables, for example academic Instruct!on, and (b) behaviorai
relationships to this ecological structure. Eco-behavioral
asssessment s dynamic, focusing upon changing situational
factors and subject responses. As the Chapters in this volume
have suggested, this approach Is Increasingly evident in the
| Iterature, however It is just beginning to have an Impact on
work in applied settings. The reiative newness of +-'3 approach
Is due to the conceptual and metholodological Issues reviewed in
this volume, In addition to practical Issues.

Perhaps the greatest practical problems, are the increased
resources and costs associated with assessments of this type
compared to traditional forms of assessment. For observational
studies, |arge samples of data are required for individual
subjects In order to conduct extensive studies of eco-behavioral
interaction. These studles require computer assistance for
reccerding, storing, and analyzing the data. Moreover, the
statistical procedures fcr these data are relatively new and
Issues concerning serial correlation and violation of assumptions
of independence remaln to he solved. These costs may Inhibit
many applled researchers. In just the area of school-based
assessment, we can polnt to no examples of eco-behav lor
interaction being used (e.g.» for screening, plecements or
progress monlitoring, etc). However, with the seemingly endless
development of electronic technology and iIts lowerl ng costs, this
approach becomes Increasingly more feasible.

Programmatic studles based upon analysis of eco-behavioral
Interaction offer the abll ity to investigate many of the current
Issues and problems facing the fleld. These Include (a) setting
events and stimulus control, (b) the natural conditions
surrounding development of specific behavioral repertoires, (c)
maintenance and general ization of behaviora! repertoires, and (d)
interventions based upon precision Interpretations of
naturalistic events. Thus, an eco-behavioral Interaction
approach may prove to be an Instructive development in behavioral
and special educatlion research.




