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This paper focuses on.three topics withiﬁ the domain of regression-
based analyses of multilevel data from quasi-experiments and field stﬁdies
in educatibn;l research and evaluation. The paper begins with a discussion
of the general question of choice of unit of analysis or what may be the
more appropriate question of choice of‘analytical model. After discussing
this issue and providing eﬁpirical illustrations of the importance of knowing
tﬁe question of interest, two additional topics will be considered: the use
of within-group slopes as indices in between-group analyses and the estimation
of within-group dependency and its role in analyses of multilevel data. These
latter topics reflect important substantive concerns in school-based non-
experimental investigations.

AOverall, we bélieve that the major technical complication in the amalysis
of multilevel data from quasi-experiments and field studies is the ihébility
of educational researchers to develop adequate theories about educational
processes within groups (classrooms and schools) and to develop adequate
methodology for analyzing the educational effects of such processes. The

material presented here reflects an attempt to systematize the investigation

of two important indices of within-group processes.

Choice of Units of Analysis and/or

Choice of Analytical Model

Efforts to identif? the effects of educafion (e.g., Coleman, Campﬁell,
Hobson, McPartland, Mood, Weinfeld and York, 1966) on pupii performance
have suffered from the complications caused by the multilevel character of
educational data.‘ Schools are aggregates of their teachers, classrcoms and

pupils, and classrooms are aggregates of the persons and processes within



them. This being the case, the effects of education can exist both between
and within the units at each level of the educational Syétem. Yet the
majority of studies of educational effects have restricted attention to
either overall between-student, between-class, or befween—schbol analyses.

Cronbach (1976) argued that the majority of studies of educational
effects carried out thus far conceal more than the? reveal, and that 'the
established methods have generated false conclusioés in many studies" (p. }).
His concern is foreshadowed in the educational literature by-the exchange
among Wiley, Bloom, and Glaser as recorded iﬁ Wittrock and Wiley (1970),
and by Haney's (1974) review of the units of analysis problems encountered
in the evaluation of Project Follow Through.

Research on the differences between multiple regression models at
différent levels of aggregation (Burstein, 1975 , 1978; Hannan and Burstein,
1974; Hannan and Young, 1976a; Feige and Watts, 1972)and on the analyses of
échool éffects at different 1evels (Burstein, Fischer, and ﬁiller, 1978;
Burstein and Smith, 1977; Comber and Keeves, 1973; Hannan, Freeman, and
Meyer, 1976; Keesling and ﬁiley, 19?45 inéicates that (a) there are sub-
stantial differences in the magnitudes of regression coefficients across
levels for specific models; (b)vdifferent variables enter the models at
different levels; and {(c) aggregation generally inflates the estimated
effects of pupil background and decreases the likelihood of identifying
teacher and classroom characteristics that are effective. The reéults‘cited
above are not very comforting for the reseércber who wisheg to draﬁ con~
clusions about educational processes at one level but is constrained to

analysis at a different level.



When faced with the analysis of multilevel data, most researchers have
tried to make a choise among alternative units of analysis on the basis of
theory or statistical considerations. Unfortunately, those who resort to
theory either reject plausible alternative models (Brophy, 1975; Bloom, 1970;
Stebbins, St. Pierre, Proper, Anderson and Cerva, 1977; Wiley, 1970) or find
themselves unable to choose (Cline, Ames, Anderson, Bale, Ferb, Joshi, Kane,
Larson, Park, Proper, Stebbins, Stern, 1974; Haney, 1974)., Picking the
appropriate unit on the basis of statistical considerations can also leave
the choice unresolved due to competing alternatives (Burstein and Smith,

1977; Glendening, 1976; Haney, 1974).

Haney (1974) has elaborated the range of alternative considerations in
the contextof the evaluation of Project Follow Through. He cites four general
types: the purpose of the evaluation (questions to be addressed), the evaluation
design (nature of treatments, independence of units and treatment effects,
appropriate size), statistical considerations (reliability of measures, degrees
of freedom, analysis techniques), and practical considerations (missing data,
policy research, multiple year comparisons, economy). Haney was unable to
choose among untis because the purpose of the evaluation dictated the child
as the unit but the unit of treatment was the classroom; moreover, the multiyear
character of Follow Through made classrooms impractical as units of analysis.
And, since there was no random assignment at any level and the comparison
children were not equivalent to treatment children, these considerations
offered no relief.

Apparently, thinking of multilevel analyses simply as problems in the
choice of a unit of analysis is inadequate. Phenomena of importance occur
at all levels and need to be described and subjected to inference-making.,
(Burstein and Linn, 1976; Crombach, 1976). Once again, Haney's arguments

are succinct and to the point:



Investigators ought to have a stroné bias for studying
- various properties of the educational system at the level

at which they occur; . . .variation in attributes of
interest ought to be studied at those ievels {or between

those units) at which it does (or is expected tao) ocecur. . .
If the hypotheses are explicitly stated in terms of
mathematical models, the impact of shifting levels of
analysis from one unit of analysis to another will be much
more easily aséessed than if they are not (1974, pp. 96-97).

These arguments c¢ited by Haney serve as justification for the research we

describe throughout this paper.

Decomposition into Between-Group and Within-Group Effects

A variéty of competing.poihts can be‘cited as traditiogal justification_
" for the choice of either pupils or groups (classrooms, schools, etc.) as
the appropriate unit of analysis in studies of educational effects. Gen-
erally arguments cited are compelling and virtually irreconcilable if a
choice of either pupil or group as the only unit is required. The multilevel
character of educational data Warranfs analytical strategies tailored to the
identification of educational effects at and within each level of the edu-
cational system. Moreover, the complexity of the choice depends on the
type of study being conducted as well as the types of outcomes and processes
under investigatien.

Even in the simplest case, once the egistence of specific group
membership is acknowledged (e.g., instruction from a specific teacher),
any measure that varies over pupils éan be decomposed into its betﬁeén—

group and within-group components. For example, if we consider the posttest



or outcome performance, Yij’ of pupil j in class i (j = 1;7..,

n persons per class; i = 1,..., k ciasses; for simplicity;we assume equal-
size c;assesj and the performance leve; Xij’ of the pupil prier to entering
the c¢lass (i.e., the pretest or some measure of entering ability), then

the relation of Xij to Y. L can be decomposed into between-class and within-

13

class components (Burstein, Linn, and Capell, 1978; Crombach, 1976):

Y., -¥ =B(&X, -X) Predicted Between—-Class
ij .« b i. .
+ §i - Bb(ii -X ) Adjusted Between—(Class
+8 (X.. - X, ) Pooled Within-Class Slope
w' oij i. .
+ (Bi - BW)(Xij - Xi.) Specific Within-Class
-+ Eij _ Specific Residual Associated

with Person ij

In the above equation, B, is the between~class slope from the

b

regression of ?i on Xi s Bw is the pboled within-class slope from the

regression of (Y., - Y. ) on (X,. - X. ) across all classrooms, and the
ij i. ij 1,7 me—— =

Bi are the specific within-class slopes from the regression of Yij on

Xij within.the i classrooms.
The possible substantive interpretations of specific components and

sets of components are important here. (See particularly descriptions

of alternative analytical models and the section on slopes as indices).

The key elements are the between-class slope, the adjusted between-class

effect, the pooled within-class slope, and the specific within-class slopes.
Often, Equation (1) can be modified so that we have a global.measure,

Ti’ of classes (e.g., class membership, teacher quality, or treatment-group)

rather than the aggregation of individual scores represented by Ri .



In what follows we shall refer to the effects.associated with either

X, or Ti as class effects without loss of generality.

One useful treatment of the multilevel amalysis was provided by
Crombach (1976); A succinct statement of Cronbach's justification for
his proposed analysis is that the usual overall between-student analysis
comﬁines two kinds of relationships--those operating between collectives
(reflected in Bb and adjusted class effects) and téose operating among
persons within collectives (reflected in Sw and Bi)——info a composite that
is rarely of substantive interest (Crombach, 1976, pp. 10.3ff.). Crombach

reminds us that Bt, the overall between-student coefficient from the re-

gression of Y, L on X, ,,
1] 1]

@ Yy -Y =6 Xy =X 0

. has been shown by Duncan, Cuzzort, and Duncan (1961, p. 60) to be a
composite of Bb and Bw:
= n? a2
(3) B, =nB + (1-nde,
where n§ is the intraclass correlatiod or correlation ratio of X. Crombach
(1976; Cronbach and Webb, 1975) goes on to recommend that between-group

effects and individuals-within-group effects should be examined separately.

In its most parsimonious form, Crompach would examine the following:

(4) Between Groups: Y, = Y..‘=BytT;-Bb(Xi. - X..)

where the b?T is the effect of teachers on mean outcomes after controlling

for between—class differences in inputs.

(5) Pooled Within-Groups: Yij - Y, = Bw(xij - Xi.)



Thus; Crombach's primary concerns are with the adjusted collective
effects of instruction as reflected by the adjusted class mean outcomes
and with the overall redistributive properties of classroom instruction

as reflected by the pooled within-class regression, Bw'

Empirical Results from Multilevels of IEA Data

For ihe time being, we focus on the two estimators of most interest
toICronbach, between-group regression coefficients and the corresponding
pooled within-group coefficients. Recent empirical analyses of data from
the IEA Six Subject Survey (Burstein, Fischer, and Miller, 1978) dramatically
demonstrate the distinct differences in interpretation when one mOVeé from'

a between-school to a within—échool analysis. This study_investigaﬁed the
factors influencing educational achievement in twenty—bne countries, con-—
gidering six subject areas (Science, Reading Comprehension, Liﬁerature,
Civics Education, English as a Foreign Language, and French as a Foreign
Language) at three age levels (basically, 10 year-olds, 14 year-olds, and
students in their preteritary yeaf). Over 700 student, teacher, and school
characteristics wefe measured. |

In an investigation of educational effects models for 14 year-olds from
thg U.S. and Sweden in the IEA:science achievement study ( Table 1) we
found that the effects of family backgroupd on science achievement were
substantial, as usual, in the between-schools analysis of U.S. data-but
much smaller in Sweden. In fact, for 14 year-olds, RZTotal was larger. than
R;etween—schools in Sweden, which would be atypical for analysis of U.S. data.

In contrast, the effects of family background in the poéled—withinQ'
school analyses for the U.S. were substantially smaller and were essen-

tially the same as the effects found in the within-school analysis



for Sweden. One possible substantive explanation for these findings is
that the two types of analyses reflect, on one hand, distinctions between
the countries in the political order governing the distribution of pupil
backgrounds and school resources (i.e., the predominance of local control
and community determination of school resources in the U.S. vs. national
control and a policy of uniformity of resources for Sweden) and, on the
other, similarity between countries in the operation of the social order
within schools (i.e., interpersonal allocations of rewards within an
institution).

There are further substantive quesions that the above example might
address, but the methodological point is clear: different types of analysis
of multilevel data address different questions and typically research on

schooling asks gquestions at multiple levels.,

Within-Group Slopes as Indices

in Between-Group Analyses

Once it is determined that the questions of interest and/or statistical
considerations warrant analyses of aggrepgated data, the types of
between-group effects one expects to find remain to be specified. In
particular, when one's purpose is to determine factors affecting pupil
performance, it is possible that analyses of between-group (class, school,
etc.) means can hide important differences iIn the within-group distribution
of pupil outcomes and educational inputs,

Several aspects of current scho-ling practices lead us to expect
that within-school and within-class distributions of pupil performance

vary., First, schools (classes) do differ in the distribution of educatiomal



performance. Moreover, schools with thersame‘mean outcome often exhibit
different distributions of performance within school. An analysis of
means alone could not be expected to account for such distributional dif-
ferences.

Second, a variety of educational theories about the effects of specific
schboling practices on within-group behavior argue for an examination of
distributional.properties other than group means. -Obviously, at least the
varigbility of performance is 6f inferest in studies comparing individualized,
competency-based, or open educational instructional programs with more
traditional instructional practiceg. Also, research on the interaction
between teaching style and learning style would lead one to expect vari—:
ability of outcomes for pupils with similar entering characteristics and
. preferences taught by teachers with differing instructional Styles.

Finally, the ideé'of using distributioﬁal characteristics in addition
to the mean as criterion measures has been shown previocusly to merit con-
sideration (Lohnes, 1972; Klitgaard, 1975; Brown and Saks, 1975). Lohnes
(1972) foumnd that standard deviations and skewness indices_added to the
explanatory power of means in his analyses of data from the Cooperative
Reading Project. Klitgaard (1975) and Brown and Saks (1975) found that
school and school district standard deviatioﬁs exhibited more significant
relations with school characteristics than did schoel and school district
means.

Though they sought answers to different questions and used different
methodologies, Lohnes, Brown and Saks, and ¥litgaard apparéntly share our
belief that educational outcomes are multifaceted and incompletely measured .

by single group averages. There alsc seems to be consensus that educational

theory can be developed which will link pupil entering characteristics and



and characteristics of the educative process to distributional prop-
erties of educational outcomes. |

We (Burstein and Linn, 1976; Burstein, Linn and Capell,, 1978) have
elaborated a theory for the use of within-group slopes of outcomes on inputs
asacriterionin educational effects studies. Wiley (1970) may have been
the first to suggest this strategy. .

Our justification for considering within-group slopes as outcomes
derives much of its impetus from research on aptitude-treatment interactions
(Snow, 1976) and from evidence of slope differences among colleges (Rock,
Baird, and Linn, 1970). 1In its simplest form, we expect that different
cqmbinations of teachers and instructional practices will result in varying
distributions of eduéational outcomes for pupils ﬁith éimilar entering
chafacteristics. For example, if might be hypothesized that there afe
teachers who are equally effective in obtaining mean performance, but yield
varying slopes bec%use some teachers use compensatory instructional practices
which emphasize the improved performance of lower-ability students while
others allow each child teo learn at his/her own rate. (Weiwould expect
a flatter slope in the former case than in the latter.)

Burstein andlLinn (1976; Burstein, Linn and Capell, 1978) compared
alternative analytical models for identifying educational effects for
sets of hypothetical classrooms with heterogeneous slopes. The key
findings were that, for the conditions studied, heterogeneous within-class
slopes were shown to make important differences in identified effects, ones
which were not swamped by sampling variability in the estimation of slopes,

and certain analytical strategies exhibited good properties even in the

presence of heterogenelty.
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Although within-group slopes are conceptually appealing indices of
educational effects, three points warrant further examination., First,
it must be determined that slopes are sufficiently stable. Second, it
must be demonstrated that slopes are potentially distinct from other
group indices (e.g., pre and posttest means and standard deviations) in
realistic situations. Finally, there have to be realistic cases in
which slopes are related to school and class characteristics after
controlling for other background measures and other indices of group

outcomes, We have already begun to investigate these points (see below).

Stability of Slopes

The sampling variability of within~group slopes is substantially
greater than that of the mean., For small samples, e.g., the size of a
clagsroom, the sampling error of a slope is so large that it is question-
able whether real differences in slopes may reasonably be distinguished
from the noise; moreover, any outlier can dominate the slope. If the
real differences in slopes are as large as those generated in Burstein
and Linn (1976), then it is important to take them into account. Whether
the differences in real classrooms are of similar magnitude is somewhat
problematic at this stage, however.

Since students within a classroom are not a random sample, but
possibly are better thought of as fixed once the classroom is chosen, it is
not clear how best to investigate the relative magnitude of signal and
noise in the differences among within-classroom slopes. Linn and Burstein
(1977) found little support for the notion that slopes varied systematically

when a posttest in reading was regressed on a pretest in reading (Figure 1)

11



and only limited support for the notion based on a similar set of
regressions for math using small samples of classrooms from the ETS BTES
study (McDonald and Elias, 1976). But these analyses were based on
traditional confidence intervals which treated each class as if the students
in it were a random sample from a population. As already noted, the random
sampling model is questionable in this situation.

While randem sampling of students may not provide the best model,
there is a2 need to allow for disturbances in the observed slope due to
idiosyneratic occurrences at the time of measurement. Just as an
individual's observed score is distinguished from an underlying true score
in classical test theory, there is a need to distinguish between the
observed measure for the group (in this case the slope) and an underlying
"true" slope,.

Several approaches can be used to investigate the relative size of
signal and noise in the within-group slope estimates., Considence
intervals can be computed for the within=group slopes for selected sets
as was done by Linn and Burstein (1977) for BTES data. The Jacknife
procedure (Mosteller, and Tukey, 1977) can also be used to estimate slopes

and confidence.

Relations of Slopes to Other Group-Level Indices

If slopes are to provide a useful addition to the array of outcomes,
they must be distinct from other indices, Linn and Burstein (1977) have
investigated this property of slopes. For three separate data sets (BTES data
on classrooms collected by ETS (McDonald and Elias, 1976); Michigan Assessment
Data on schools reported in Marco (1974); and IEA data on schools (See Table 2);

they found that though pretest and posttest means correlated with each other

12



in the range of .53-.8, the correlation of within-group slépe with either
méans or standard deviations(or; for that matter, with skewness and kur-
tosis indices and sample size) are much lower and, except for the.pretest
standard deviations (which are spuriously related to-slopes), are rarely.
-significant. | | |
The reéults cited suggest that slopes are sufficiently distinct from

means and standard deviations to warrant further consideration.

Relation of Slopes to School and Class Characteristies

The final 1ine in an inveétigation of the potential utility of
within—groﬁp slopgs involves their.relationships to measures of school
and classroom processes. Preliminary results of an anglysis'of science
ach;evement data on U.S. l4-year-olds in the IEA étudy (Burstein; 1978)
provided'tantalizing evidence of the possible payﬁff from this'activity._
Burstein found that the within-school slopes of sciénce achievement oﬁ
a verbal ability measure (assessed concurrently) were significantly and
positively related to school mean reéponses of pupils on indices of ex-
posure to science instruction and of the degree to which pupils reported
instructional practices which emphasized exploration——discévery methods
of instruction. (See Table 3). These significan£ results occurred despite

-controls for pretest and posttest means and standard de;iations and pupil
home background measures.

The results described above fit in well with recent research on
infofmal/0pen/individually—guided/unstructured'instructioal(see particularly
Rosenshine (1978) and Stebﬁins and others (1977)). Instruction which
emphaéizes student self-direction {selection) of learning goals and methods

tends to exacerbate pre-existing differences in puﬁil skills. Higher-ability
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students tend tﬁ make more appropriate choices and achieve at a faster
rate than lower—-ability students. N

The steepér within;group slopes with greater opportunities for
exposure to instructicon and with greater emph;sis onrindividual explqra;ion

cited above atre consistent with expectations from other research and suggest

the need for similar investigations with other data sets.

Estimating Within-Group Dependency

in Multilevel Analysis

" The Problem of-Dependency among Observations within Units

The problem of dependence among observations within groupé is endemic
to research on hierarchically nested school data, and can be especially
critical when intact classrooms are investigated. Cronbach and Webb
(Cronbach, 19763 Cronbach and Webb, 1975; Webb, 1977) have argued that
when intact groups are assigned to instrﬁctionalVtreatments, the students
in those treatments cannot be considered independent units and therefore,.
thé‘;ypical-analyses based on all individuals pooled across groups can be
justifiably criticized #s inappropriate.

The crucial problem in ignoring group membership is that educational
treatménts are not administered independently ﬁo individuals (Wiley, 1970)5
Individuals within the élassroom have shared experiences. This non-in-
dependence of individuals within the group can be expressed by an intra-
-plass correlation structure. The consequences of ignoring‘this intraclass
structure (i.e., treating individuals as.independent by ignoring group

meﬁbership) are serious (Walsh, 1947; Weibull, 1953).
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Recent work by Giendening (1976) provides a thorough discussion of
the problem in the experimental design frame of reference. (The work of
- Glass and Stanley (1970}, and Peckham, Giass and Bopkins (1969) is also
summarized by Glendening 1976.) Glendening simuléted the effects
of violating the agsumption of independence within the context of a balanced
two-level hierarchically-nested design, with subjects (S) nested within
Eléssrooms (C) and classrooms nested within treatments (T). She opgr—
ationally defined indépendence as that condition wherein the expec;ed mean
square between classrooms, EMS(C:T), equalé that within classrooms, EMS(S:CT}.
She found that a model with the pupil as the unit or a conditional model where
preliminary test of independence is followed by a choice of unit of analysis
for testing treatment effects, yielded spuriously small error terms and there-
fore,“too liberal testé of treatment effects. Glendening concluded-fhat the
researcher must choose a priori bétween the class (dependence)lor student
(Independence).as the unit, but acknowledged the complications of obtaining
lprior knowledgé about-independence of respeonse. |

While Glendening and Porter foecused on the implications on intraclass
cofrelation for the analysis of experimental data, Webb (1977) was con-
cerned with the antecedents of such intraclass rélations in researchron
group process. Wébb compared learﬁing in interacting groups and.leafning
singly, éttempting to explain differences.as a function of the character-
isties of the individual, the group, and the group.process. The group
- process reéults provided a key to understanding why some students learne&
best in interacting groups, whereas others did best learniﬁg singly. In
genefal, group members who actively participated in discussions did'better
than thQSe who did not actively participate, and di& at least as well as

after individual learning, Whether a pupil actively participated was

15



related to the pupil's ability ranking within the group and the range

and level of ability in the group. Knowing the abilities of the students
in a group, one could predict fairly well wh- interacted with whom and,
consequently, who did best,

The results of this highly structured study suggest that knowledge
of group processes in a particular class is crucial for understanding the
degree to which students are workinb together--and therefore crucial for
estimating degree of dependence in the class. Studying group process may
be the only way to get at this dependence. Unless students in a class
are receiving completely individualized instruction, rarely will it be
tenable to base analyses on the assumption of an intraclass correlation
of zero. Unless all students are receiving exactly the same instruction
and interact with fellow students in the same manner and amounts of time,
an intraclass correlation of one is unreasonable. Examination of lower-level
processes will help locate the intraclass correlaticon on the continuum
between 0 and 1.

Webb suggests that the above procedures may be generalized to real
teacher-taught classrooms, considering interactions between teacher and
students, interactions among students and characteristics of students
(abilities, personality variables) and teachers. In the long run, one
hopes to be able to predict student performance from a combination of
these variables,

Clearly, research on most educational phenomena will involve dependent
observations. Moreover, dependence cannot be viewed as an all-or none
phenomenon-~it is a matter of degree. It depends on what is being

measured (the outcome) and the 'treatments" or "causes' under study.
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It is also a function of the compositjion of the units and the nature of
the.grouping mechanism és Webb (1977) has demonstrated. Therefére tests
for independence and adjustments for intraclass éorrelations are more
appealing than automatic aggregation to the classroom level.

Anélytical methods are needed which will account for the degree of
dependency and maké adjustments, where appropriate, to the estimated éffects
'and associated estimates of precision. Moreover, estimatqrs of dependency
may be useful as indicators of classroom process. That is, it may be
possible to relate these estimated relationéhips to characteristics of

students, teachers, and instructional context.

Concluding Remarks

The topics discussed‘in this paper are a subset of a broader range of
’ issués and problems which requife'more attention over the next few years,
Tablé 4 lists a variety of types of studies and types of outcomes for-which
nmultilevel analysis iséues must be resolved; It is unclear whﬁt form the
final products of the investigation of the analysis of multilevel data will
take, but it is possible to iﬁagine the following scenario. As a preamble,
"we point to a tfend developing in educational evaluation for the conduct‘of
what Glass (1976) has termed "meta-analyses™ (see also Light and Smith, 197§).
Persons conducting meta-analyses seek to accuﬁulate knowledge about the
impact and characteristics of'a particular educational innovation by ag-
gregating findings across numerous investigations of the phenomena.

Thefe would seem to be a natural parallel to meta-amalysis which is
relevant to the examination of alternative ﬁethodological approaches for
the analysis of multilevei data. There are two key obstécles to the

development of appropriate methodologies in this context. First, the
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avéilablg methodological approaches vary greatly in the degree to which
they -are theory-based as 0pposed to ég_ggg; Second,‘all currently avail-
able empirical data sets suffer from a V;riety of inadequacies which,
taken singly, limit their utility for comparing alternative methodological
approaches. |

He believe that it is important to identify approaches which are
ﬁrac;icélly viable as well as theoretically1soﬁnd and which are usable
with actual as ﬁeli as hypothetical data. Therefore, we propose that in
addition to ﬁhe studies of the variation in analytical ?roperties acrosé
approaches with hypothetical data, the alternative approacﬁes shoﬁld.be
applied.to a wide variety ana sizeable number of actual data sets, each
with a potentiélly differing set of inadequacies. 1In this way we hope o
- learn more abouﬁ both the methods (e.g., which are more generally uéable;
thch behave similarly for specific kinds of data sets) énd the influence
of data limitations on methods (e;g., thé exclusion of what types of in-

'rformation makes different approaches impractical or unattractive).
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Table 2. Correlations among descriptive statistics from IEA
data for the United States (N = 107).
MATH
R Y X S S N Mean
v X : ;
B 10 .14 .59% .13 L29% .85
Y | -.02 .88% 2,09 -.26 27 0 177.74
X .09 .93% ~.12 -.34% .20 152.50
s,| .48 -8 -2 .78%  -.38% 18.31
5. —-04 12 .02 - ,65% 31 "18.41
N | -.35% .23 19 0 ~19 -.05
Mean .90 173.20 156.27 34.03 31.78
SQURCE: Burstein, 1978.
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Table 4. Classifications of types of studies and types of outcomes for
the investigation of educational effects. :

1. TYPE OF STUDY
A. MANIPULATION

1. EXPERIMENTAL/TRUE -— "Units" assigned to alternative treatments
or Treatment/Non~treatments; some form of

manipulation

a. Random Assignment of Pupils from Classrooms to Treatments ~-
Pupils randomly assigned to treatment conditions; treatment
outside of normal class routine; treatment non-group work

b. Random Assignment of Pupils from Classrooms to Groups ——
Pupils randomly assigned to treatment groups; treatment
‘outside normal class routlne

c. Random Assignment of Pupils to Classes —-- Pupils randomly
assigned to classes; classes randomly assigned to treatments

d. Random Assignment of Partial Classes to Treatments —-- Portions
of class randomly assigned to different treatment conditions.

e. Random Assignment of Intact Classes to Treatments —-- Students
assigned to classes on unknown non-random basis; intact classes
assigned to treatments

2. EXPERIMENTAL/ATI —- Conditions under I with additional ques tion
of interaction with entering characteristics

3. EXPERIMENTAL/LONGITUDINAL -- Repeated measurement {(mastery testing,
sequential analysis of behavior and interaction patterns, persis-
tence) in context of empirical studies

B. NON-MANIPULATION

1. NON-EXPERIMENTAL/CROSS-SECTIONAL -- Large-scale cross-sectional
survey of pupils, teachers/classrooms, schools, etc. for purpose
of establishing educational school/teacher effects model.

2, NON-EXPERIMENTAL/LONGITUbINAL -- Large~scale longitudinal survey
(e.g., income maintenance, voucher study, Follow Through Evaluation).

3. NON-EXPERIMENTAL/OUTLIER (RESIDUAL) ANALYSIS -— Develop indices
of effects of system over and beyond what can he anticipated hy

entering characteristics
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Table 4 Continued

4. NON-EXPERIMENTAL/CONTEXTUAL (COMPOSITIONAL) EFFECT —-— Examination
of whether the composition/frog-pond/normative climate of institution
has an effect.

- 1T, TYPE OF OUTICOME

A.

-SHORT TERM —- Duration of a lesson to, say, a year

1. Specific Cognitive Objective —- Single content domain/objective
in an instructional sequence

2. General Cognitive Objective —- Standardized achievement test
or total score over multiple objectives CRM

3. \Affectlve ObJectlve - Attltude toward self and subject matter,
eff1c1ency

4, Group Behavior -- Peer socialization, group cohesiveness, groﬁp
interaction

LONG TERM -- Duration of multlple years, retrospective academic

antecedents

1. General Cognltlve Outcome -- Standardized test or cumulative

grades (e.g., SAT as outcome prediction of future grades from
earlier test scores)

2. Educatlonal Attalnment ~— Level of educatlon

3. Occupational Attaimment -- Level of occupatlon (5001al strati-
fication theory)

4. Career Plans/Career Satisfactiom

5. General Mental Health
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Footnote

lAn earlier version of this paper was presented at the Institute for
Research on Teachlng,.Mlchlgan State University, East Lansing, Mlchlgan,
December 10, 1977. This paper presents work partially supported by the
National Institute of ﬁducation contract NIE G—78—Oll3 with the Center

for the Study of Evaluation, University of California, Los Angeles, and

by a grant from the Spencer Foundation to the Graduate School of Educatlon,
University of California, Los Angeles. The contents of the paper in no
way reflect official opinions of the organizations mentioned above and

they are not responsible for the interpretations made herein.
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