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ABSTRACT

Measurement and statistical problems in the analysis of
multilevel data should be approached through an identifica-
tion of the appropriate set of substantive research
questions at and within various levels and the specification
of appropriate models for analyzing multilevel data. Simply
selecting a unit of analysis and a level of analysis does
not adequately address such problems as contextual or group
effects, the selection of an aggregate statistic to
represent group effects, and adoption of a statistical
procedure that will consider effects at all pertinent
levels. A further concern is that different multilevel
approaches in analysis can change the order of importance of
constructs and alter the total variation accounted for.

Measurement and statistical issues
Sirotnik & Burstein
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Picture this abbreviated and hypothetical research
scenaric: There are 2 school districts with 8 schoocls (4
elementary and 4 secondary) in each district that are
available in order to study the following research question:

What is the relationship between teacher Jjob
satisfaction, on the one hand, and the work climate in
schools, the years of teaching experience of staff members,
and school size, on the other?

The constructs are operationalized in a short teacher survey
questionnaire containing agree-disagree-type (Likert scaled)
items pertalnlng to their job satisfaction and their
perceptlons of various aspects of the organizational climate
in their schools. Teachers are also asked to supply several
pieces of demographic information including the number of
years they have been teaching. The number of FTE faculty
for each school is also recorded as a measure of school
size,.

After data are collected, psychometric analyses of the
responses to the teacher satisfaction and organizational
climate items are conducted. Since the fifteen work
satisfaction items were conceptualized a priori as a single
dimension and had prior empirical support, only an internal
consistency check is done. Coefficient alpha and item-total
scale correlations are computed for the 650 teachers in the
study. The alpha reliability estimate is .82 and the
correlations are all non-zero and positive, indicating a
reasonably reliable (internally consistent) scale of teacher
job satisfaction.

The organizational work climate items were intended to
tap several dimensions (cooperation, autonomy, conflict
resolution, motivation, communication, decision-making,
trust, and so forth) and were newly written (or adapted) for
this purpose. Thus, the responses of all teachers to the
total pool of 100 climate items are factor analyzed, the
resultant factors interpreted, and climate scales
constructed in llght of both the prior concepts and the
emplrlcal associations among the items. Three dimensions
emerge in this analysis: "principal leadership" (e.g., the
principal as an effective problem-sclver, motivator,
decision-maker, communicator, and so forth); "work
facilitation" (e.g., the elimination of red tape, excessive
rules, and availability of needed resources); and "staff



cohesiveness" (e.g., staff support, warmth, consideration,
trust, and the like). Teacher scores on these dimensions
are derived by summing their responses to the items on the
1-5 point agree-disagree scale. The resulting alpha re
liabilities computed for the 650 teachers for each scale are
all in the eighties.

To explore the research question, the following
statistical analyses are carried out. Each teacher has six
data points: a "job satisfaction" score, three
"organizational work climate" scores, the number of years
they have been teaching, and a school size score. First,
simple descriptive univariate (means, standard deviations,
frequency distributions) and bivariate (zero-order Pearson
correlations) analyses are conducted to check distributional
requirements and to get a feel for the directions and the
magnitudes of relationships among the variables. To more
adequately assess the research question in light of its
multivariate nature, a regression analysis is conducted with
job satisfaction as the "criterion" variable (the "Y") and
the remaining five variables as "predictors" (the "Xs").
Overall, the relationship between these variables and job
satisfaction is moderate (multiple R = .65), accounting for
just over 40% of the variation in job satisfaction. School
size is found to be the most powerful pred
ictor of job satisfaction, followed by work facilitation,
staff cohesiveness, and principal leadership; years of
teaching experience appears to have little predictive value.
These results are basically supported by the bivariate
correlations of the criterion with the predictor variables.

The Dilemmas

Now, what is wrong with this little hypothetical
scenarioc? There are many conceptual, design, and analytical
aspects of it that can be seen as problematic. Examples are
the following: the conceptual basis for selecting only the
few constructs involved and their definitions, the use of a
paper and pencil survey instrument rather than more in-depth
methods (e.g., observation and interview), and the use of
rather simple analysis procedures instead of, say,
structural equation modeling and the more sophisticated
interpretations that can follow.

But these are not the points of our admittedly
oversimplified example. What else is wrong? The 650
teachers have been treated as though they are independent of
their naturally occurring contexts. To say it another way,
an assumption implicit in the analyses is that the
conceptually relevant organizational levels at which data
have actually been collected - district, grade level
(elementary or secondary), and school - are somehow
inconsequential both for the measurement issues in scale
development and for the statistical analyses that follow.




Taking seriously the possibility of profound effects
due to aspects of these organizational (group) levels opens
up a virtual Pandora’s box of measurement and statistical
dilemmas. These dilemmas eventually manifest themselves in
choices regarding appropriate units and levels of analysis.
For example, consider the data generated by teachers’
responses to the job satisfaction items. One possible way
is to analyze the individual teacher responses without
taking into account groupinag or level (see next section)
variables such as school or district. This analysis can be
referred to as a total or overall analysis, 2 and it is
the one most often used and least often, if ever, relevant.

Another way of analyzing the data is to treat the
individual teacher responses within each group (e.g.,
school) separately--a within group analysis. Moreover, one
could average these analyses together for a single,
hopefully representative, pooled within group analysis.

Another choice would be to use the teacher data in each
group to calculate group level or aggregate statistics--for
example, school means on teacher job satisfaction scores.
These group means could then be used as units in what could
be called a between groups analysis. Much useful
information also occurs naturally as a group-level variable
without aggregation--for example, the variable "school size"
measured as the number of FTE faculty.

With these several distinctions in mind, it is now-
possible to be more specific about the measurement and
statistical issues in this multilevel research context. For
example:

* Are there contextual (or group) effects due to the
different districts, schools, and grade levels
that should be accounted for in the analyses?

* If yes, is this matter conceptually based or
simply an empirical choice due to the likelihood
of sizeable variance components

associated with those grouping effects?

* In either case, what unit(s) should be used in the
psychometric analyses (internal consistency and
factor analyses) of the various instruments (work
climate and job satisfaction): individual
teachers across groups (e.g., schools or

‘districts); individual teachers within groups; or
the groups themselves (a "between" analysis) using
aggregate measures (e.g., means) based on the
individual data within the groups?



* Since different choices can lead to different
results, how does one resolve, for example, a
highly internally consistent job satisfaction
scale using a between schools analysis with a
rather small coefficient when analyzing the data
from individuals within schools? Moreover, what
does one make of findings within schools that
suggest that, for some schools, teachers’
responses to job satisfaction items are very
consistent (highly correlated) whereas for other
scheools, the items are very heterogeneous (and
uncorrelated}? In this case, would a pooled
within-school analysis make any sense, and if not,
how do we proceed with operationalizing the
construct of teacher job satisfaction?

* Is the mean always the appropriate aggregate
statistic to represent group level effects?
Alternatively, are not other parameters of
univariate distributions (e.g., variance,
skewness) and bevariate distributions (e.q.,
regression slopes, standard errors of estimate)
useful to investigate in multilevel analyses?

* Assuming measurement and aggregation issues are
reasonably resolved and the multilevel nature of
the problem truly acknowledged, how does one
proceed statistically: separate between-group and
within-group analysis or some kind of combined
regression or structural modelling approach?
Moveover, how are statistical dependencies between
individual teacher responses within naturally
occurring groups (e.g., schools) handled?

There is no intent to overwhelm the reader with these
questions, but the fact of the matter is that issues about
choosing units and levels of analysis are present whether
one likes it or not. Moreover, these issues are of interest
in research on educational administration for reasons
amplified in recent articles by Miskel and Sandlin and by
Knapp that appeared in the Educational Administration
Quarterly 3. Analytical "resolutions" of units issues are
not usually straightforward nor are the typically pro
posed resclutions as satisfactory as they are convenient.
Nevertheless, there are some measurement and statistical
problems that one ought to be aware of, and it is these that
will be discussed. First, however, it is necessary to
briefly define the terminology that will be used in these
discussions.

TERMINOLOGY

The uses of the terms total (overall), within, pooled
within, and between groups analyses have already been noted,




but distinctions between units, groups, levels, and contexts
have not yet been clarified. Since a number of researchers
and methodologists are now aware of and writing about "unit
of analysis" and "multilevel" issues, the terms are not
always used in the same ways. Here it is only possible to
clarify the way these terms will be used for the purposes of
this discussion and to note that these usages are largely
compatible with previous distinctions. 4

It is useful to distinguish between units of
observation (UOs) and units of analysis (UAs). 5 The UOs
are the smallest entitites on which data are directly
collected. In the example at the outset, the UOs are
teachers for variables like job satisfaction and perceptions
of the work climate and schools for the variable of size in
terms of faculty FTE. But the units of observation are not
always the units of analysis. The UAs are those entities or
objects whose behavior one is trying to understand or
describe; they are the explanatory focus of an
investigation. For example, if one were interested in
analyzing the variation in teacher perceptions of their work
climate within each school, then the U0Os and UAs would
actually be one and the same (teachers). But if the
differences between school climates are of interest, and one
conceptualizes schools as having these climate properties
operationalized, say, by the mean of their teacher
perceptions, then schools become the UAs, not individual
teachers.

It is also useful to distinguish between global 6 and
aggredated properties of group level units. For example,
school size in terms of faculty FTE is a glocbal property of
the school since it cannot be meaningfully disaggregated
(broken down) into properties of smaller UOs (e.g.,
teachers). School climate as defined above, however, is an
aggregate property of the school since it is derived from
individual teacher data. Although theoretically clear,
these distinctions between global and aggregate properties
are not always so in practice. The instructional resources
of a school might be operationalized in part as a global
variable equal to that part of the district’s budget
allocated to the school. However, if this chunk of the
school budget can be mostly connected to the instructional
programs of individual teachers, then it is in large part an
aggregate property of the school. And the very same
information may represent distinctly different instructional
resource constructs when treated as a schoocl level datum or
as teacher level data.

This leads to the last set of highly interrelated
terms: group, level, and context. Group refers to a
collection of UOs. Groups can occur by experimental
manipulation (as in treatment and control conditions) or by
naturally occurring classifications such as those of school,



sex, grade, district, and so forth. The level of analysis
is a function of the UA selected; generally it is possible
to have either group level or UO-level analyses. In the
above illustration, for example, there can be individual
teacher level and/or school or district level analyses.

When analyses are done at more than one level--that is, more
than one UA is involved--these are termed multilevel
analyses. 7 In view of the complex ways in which schooling
is organized and held accountable, it is uniikely that a
single unilevel analysis will shed much light on phenomena
studied in educational organizational and administrative
research.

Finally, constructs that exist at the group level, and
that can vary across groups, can therefore affect
differentially the members in each group. In this sense,
groups can define different contexts and can, thus, produce
contextual effects. Either global or aggregated properties
of groups can represent contextual effects. In the example,
school size is a contextual variable, but individual teacher
perceptions of job satisfaction within a given school are
not. However, if some parameter of the distribution of
these perceptions (e.g., median or range) were treated as a
measure of the school, this measure would represent a
contextual variable. Thus, in multilevel designs, both
individual and contextual effects can be investigated in the
same analysis.

Having clarified this terminology, it is now possible
to summarize the basic measurement and statistical issues
inherent in the above list of dilemmas.

MEASUREMENT ISSUES

The most salient measurement issues in multilevel
research on schooling arise through efforts to
operationalize the constructs of interest from the actual
data collected on the UOs. Conceptually, one must determine
and justify one’s choice of the intrinsic property which a
given measure acutely represents (fundamentally, a gquestion
of construct-indicator match--see below). In addition,
where data are to be aggregated to form an indicator at a
higher level, the gquestion of the appropriate metric or
index (e.g., a mean versus a proportion above some cut
point) to represent the group-level property must be
considered. Finally, when different observable measures are
to be combined into a scale, the problem of selecting the
appropriate levels for psychometric analyses employed in
scale construction arises. In the remainder of this
section, each of these measurement issues will be discussed.



Construct-Indicator Match

Suppose the following agree-disagree-type items were
designed to measure the school climate construct of "trust,"
and the teachers in each of the 16 schools in the above
example responded to each of the items:

(1) I am generally a trusting type of person.

(2) I trust the staff members at this school.

(3) We trust one another at this school.

(4) You trust one another at this school.

(5) staff members trust one another at this school.

what characteristic is being measured by each of these
items? Can there be more than one? Certainly teachers are
responding to each item, but are these responses measuring
something about the teacher, something about the school, or
both? Suppose item means for each school are computed. Do
these means represent measures of an intrinsic property of
the school with averaging over teachers being incidental and
merely a convenient operational device for getting at this
property? Or, do these means represent the central tendency
of distributions of measures of a property of teachers? Can
these means represent both kinds of measures?

At first glance, the differences between these queries
may appear subtle and perhaps even unimportant, but their
resolution is the unit-of-analysis "problem" in the
psychometric phase of a study. Understanding, both
conceptually and empirically, what is being measured at the
item level is the only way of unraveling these dilemmas.

It is easy to think of items as measuring something
about individual teachers since the whole idea and use of
measurement in the behavioral sciences has come about from
this perspective. It is not so easy to think of items as
measures of something systemic, i.e., endemic to the school
itself (a glcbal property). Understanding the multitude of
variables (e.g., sex, beliefs, length of employment,
internal-external perscnality type, and so on) and their
interactions that account for the variation in teacher
wtrust" scores is clearly an interesting and worthy task.

So also is understanding why some schools seem to have more
potential for "teacher trust” than others. This implies a
conceptual guality or attribute about the school (or rather
the ambiance or climate of the school)} called "trust." This
attribute is obviously intangible and only exists because
humans are operating in some kind of interactive process,
which is precisely why we have to ask the humans about it to
get at it.

What, then, is the best estimate of "teacher trust" for
the school? The mean, being an overall level effect and
cancelling out the various and sundry main effects and




interaction effects of other variables, would seem to be one
choice for this purpose. It is extremely important,
however, that the nature of this measure be understood as an
estimate of the magnitude of an attribute of the school not
as the magnitude of an attribute of the teachers in the
school. The measure as it is now conceived as a mean, does
not exist in different quantities for different people;
rather, it exists in one quantity indicating the magnitude
of a single property of the group. When one chooses to
assess this property indirectly through the perceptions of
the people in the group, one must be willing to assume that
a constant indicant of this property somehow exists in each
person as operationalized by the overall level effect, i.e.,
the mean. The teachers are merely a vehicle for gettlng the
measure and to ascribe the school average as a measure of
how any teacher perceives the schocl would be clearly
fallacious given this line of reasonhing.

But can one operationalize both individual and group
properties in the same item? Perhaps only by fiat,
hopefully based upon supportable conceptual and empirical
rationales. There is sinply no logical reason to suppose
that the "something" being measured at the group level is
the same thing that is being measured at the individual
level. 8

What, then, are some if the item characteristics that
might serve to distinguish between group-focused and person-
focused measurement? Consider again the five items on
trust. The first "I-form" item is the typical personality-
type item and clearly has no group referent. The remaining
four items have group referents, but they vary in degree of
potential group effect with the "I-form" item most person-
oriented, the "they-form" item most group-oriented, and the
"ye-form" item somewhere in between. In the organlzational
climate literature, this grammatical sequence (lst person
singular to 3rd person plural) might be thought of as
operationalizing the confounded continuums of psychological-
to-organizational climate and effective-to-descriptive
measures.

In some ways, however, researchers in the area of
organizational climate have unwittingly camouflaged the
measurement issue by creating the dichotomy between
raffective™ and "descriptive" items using what are
essentially perceptual data. 9 On the "affective-
descriptive"” continuum, an "I-form" item like number 2 is
somewhere near the "effective" end point, and a "they-form"
item like number 5 is somewhere in the middle. Items which
are nearer the "descriptive" end point might be something
like these: "Most of the staff in this school are over the
age of 21," or "The curriculum structure of this school is
departmentallzed." Obviously, such data as these can be
gathered by observation, document review, and simple

10




demographic survey. But as soon as the constructs are such
that one has to question the humans in the organization,
sizable between and within school variance components are
opened up. It is difficult if not impossible to write items
reflecting constructs such as "trust," "influence." "role
definition," "morale," and so forth that could be placed
near the descriptive end of the continuum. This is the
dilemma faced by organizational climate researchers who
demand high degrees of consensus on items which are every
bit as "effective" as they are "descriptive." 10

Alternative Indices of Group Level Constructs

A related measurement concern is the choice of the
aggregate measure (metric and/or index) to operationalize a
group-level construct. Selecting the group mean should not
be based soclely on its ease of computation or its relatively
nice statistical behavior. Certainly, the central tendency
in a distribution of, for example, teacher perceptions of a
school attribute can be useful as noted above. But for
different constructs, such as consensus or cohesiveness of
staff attitudes, a measure of variability would be more
important. O©Or, if asymmetry in perceptions is important,
then a measure of skewness of the percent of teachers above
a certain cutoff score might be more relevant. 11 Moreover,
in looking at multivariate relationships in multilevel
designs, particularly when one variable is conceived as an
outcome dependent upon the others, within group regression
coefficients can be used as the measure of the group-level
property of interest. 12 To be sure, using statistics
(other than the mean) can present some rather sticky
analytical issues. Nevertheless, if averages do not fit the
constructs being measured, then there is no point pretending
that they do.

11
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Psychometric Decisions in Scale Construction

Now, how should one go about constructing a scale based
on the item responses from teachers (the individual level in
our example)? Ordinarily, the correlation (or covariance)
matrix for the items is computed and one or more internal
consistency-type analyses performed (e.g., coefficient
alphas, factor, or cluster analysis), or perhaps, the data
might be fit into one or another latent trait-type model.

In any case, what are the UAs? Obviously, the authors would
advocate (a) a clear, conceptual understanding of the
multilevel nature of the problem and (b) resisting the
temptation of a total analysis of the item intercorrelations
computed across individual teachers irrespective of school,
elementary and secondary distinctions, and perhaps, even
district affiliation. What are left, then, are the
substantive interpretations of within and between
approaches.

An example of the within approach is as follows: The
teachers’ item responses within a particular school are
correlated and factor analyzed, and scales are developed in
the usual fashion. This process is then repeated for each
of the 15 remaining schools resulting in 16 psychometric
"case studies." The "good news" would be that these case
studies are sufficiently similar so as to warrant
statistically averaging (pooling) these within school
results into a single analysis for the purpose of scale
construction. The "bad news" would be finding sufficient
dissimilarities in the multivariate structure of the item
interrelationships--that is, some items "hang together"
forming a useful climate dimension (e.g., "trust") at one
school but are nearly uncorrelated at another. In this
case, the researcher has at least two options: (1) treat
the "problem" as a substantive finding or result or (2)
rethink the conceptual basis for what it was he/she was
trying to measure.

The between approach proceeds guite differently.
Suppose that a case can be made for using the mean of
teachers’ responses to any item as a measure of an aggregate
property of a particular school. For the school work
climate items, then, the school can be given 100 "scores,"
the 100 item means based on teacher responses. This process
is then repeated for each school. Then, using schools as
replications (i.e., as UAs), the items can be intercor-
related and scaled as above. There is no statistical reason
to expect the results to be at all similar to those from the
within analysis. As Robinson demonstrated years ago,
between, within, and total correlations can be quite
different in both magnitude and direction (sign). 13
Indeed, researchers who have pursued analyses of these types
have found sizable and interpretable differences. 14




In these examples, only bilevel analyses, individuals -
within schools, and schools themselves have been dealt with.
But it is quite likely that climate constructs would change
depending upon whether elementary or secondary schools were
being considered. In effect, the above analyses would all
have to be recomputed separately for elementary and
secondary schools and then pooled only if empirically
warranted. (The authors will not even bother to suggest
possible district level effects, department-level
effects within secondary schools, and so forth. Clearly the

problem can grow in complexity and it cannot be wished
away.)

This discussion has also been restricted to measurement
issues involving the scaling of items. The same basic
principle, however-that the same observable variable can
measure different constructs at different levels of
aggregation-occurs for measures such as age, SES, years of
teaching experience, and so forth. As a change of pace,
consider the example of socioeconomic background measures on
students typically used in the school effects research. At
the student level within schools, these measures may convey
the "parental investments" in the child’s learning. Once
aggregated to the school level, however, they may reflect
the community context (e.g., wealth, urbanism, and the like)
which can condition resource allocations to schools. 15

STATISTICAL ISSUES

The discussion thus far has been developing the idea
that in research on schooling, a multilevel perspective
regarding the collection, analyses, interpretation, and
reporting of data is essential. 16 Consistent with this
perspective is the necessity of employing statistical
methods that examine data from the different levels of the
school system and their interconnections in an effort to
disentangle effects from a variety of sources and levels.

Thus, once a multilevel perspective is adopted, a
salient concern is how to conduct an analysis that considers
effects at all pertinent levels., Multilevel analyses, i.e.,
separate analyses at two or more levels or a combined
analysis containing explanatory variables at two or more
levels, are typically necessary. As in the case of
psychometric analyses, statistical analyses conducted during
the study phase at between and within levels can show very
different results and interpretation. 17 Aside from
substantive considerations, then, the central technical
issue focuses on the development of strategies that can
combine the features of statistical analyses at more than
one level.

Multilevel Procedures

13




While earlier forays into estimating educational
effects at multiple levels concentrated on the estimation of
variance components or proportions of variation, 18
current emphasis is on the decomp051t10n of relationships
(covariances, correlations, and regression coefficients).
Certain methods are basically direct extensions of widely
used regression methods for handling multilevel data.
Cronbach, 19 on the one hand, decomposes the individual-
level regression relationships into between group and within
group components and recommends that between group and
pooled within-group regressions be separately estimated.
Burstein, Keesling, and Wiley, 20 on the other hand, are
concerned with the potential confounding of compositional
effects in the analysis of means when individuals are non-
randomly assigned to groups. They offer alterna-
tive analytical procedures that purportedly adjust estimates
of group effects for within-group composition. Whether
these adjustments are the proper ones is, however, the
subject of continuing debate. 21

A set of more elaborate multilevel procedures has
recently been proposed. 22 These methods are intended to
model multilevel processes and outcomes more conscientiously
and they involve more powerful estimation routines. Further
conceptual and empirical work on these methods is clearly
warranted as they have yet to be subjected to the kinds of
empirical tests that could identify their properties, much
less their range of utility.

Dependencies Among Observations

Finally, the issue of statistical dependencies among
UOs needs to be addressed. Again, this issue has not been
resolved definitively and its resolution depends, in part,
on the nature of the research design, i.e., experimental or
non-experimental. The requirement for independence of UOs
derives from the classical concept of experlmental units as
the smallest units (lowest level) which can receive
different treatments or different replications of the same
treatment. Experi-
mental canons caution that "experimental units should
respond independently of one another...(there should be) no
way in which the treatment applied to one unit can affect
the observation obtained from another unit." 23
Dependencies among units of the type described confound
treatment effects and complicate the estimation of the
within treatment error.

0bv1ously, both types of design concerns are likely to
arise in the typical non~experimental investigations that
characterize most of the research done on schooling,
particularly in administration and organlzatlonal develop~
ment. Although the consequences of dependencies among
obervations and contaminated treatments are certainly real,

14



their role in educational research and, thus, the means of
handling them are best understood by a specification of
their statistical and substantive manifestations. For
example, the statistical consequences of dependency have to
do primarily with complications in specifying the
correlation structure among disturbances (errors) which in
turn yield spuriously liberal tests of group effects in
many instances. 24 The most direct way to resolve this
problem is to devote more attention to specifying an
appropriate error structure (as in the multilevel estimation
methods noted in footnote 22) and adjusting one’s analysis
accordingly. -

The substantive manifestation is that dependencies
among observations within groups (classes, schools, and so
forth) are a function of the treatment or processes under
investigation as well as the manner in which groups are
formed and their composition. Thus within group dependency
itself is information about substantive educational
processes and should be examined accordingly. 25

CONCLUDING REMARKS

In summary, treating measurement and statistical
problems in the analysis of multilevel data as simply a
matter of selecting an appropriate unit and level of
analysis is much too narrow a conception of the issues that
are involved. Rather, the focus should be on the
identification of the appropriate set of substantive
research questions at and within various levels and the
specification of appropriate models for analyzing multi-
level data. In other words, to the extent possible, the
resolution of dilemmas such as the ones in the above
illustration cannot rest upon arbitrary decisions and must
be based on both conceptual arguments and empirical
consegquences.

Readers may be frustrated at this point, since serious
dilemmas were raised at the outset for which no definite
nanswers" have been provided. The authors share in this
frustration, since it is one likely outcome of taking
multilevel issues seriously in the psychometric and
statistical phases of research on schooling. It is not a
settling thought, returning to the initial example, to
realize that the principal leadership, staff cohesiveness,
and work facilitation climate dimensions might not have
existed if the psychometric analyses were conducted (as they
should have been) using between and within approaches.
Moreover, once climate constructs were identified
appropriately, it is further distressing that their order of
importance and the total variation accounted for in
predicting job satisfaction could have been quite different
depending on the multilevel approaches used in the
statistical analyses.

15
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The hope is that when significant numbers of
educational researchers recognize the multilevel nature of
the phenomena they typically encounter, they will be more
apt to brave the analytic terrain and confront the problems
that rightfully dominate the examination of interrelations
among units at and within various levels of the educational
system. As a consequence, progress towards the resolution
of still unanswered measurement and statistical concerns
will accelerate, as will, most importantly, progress

in the understanding of educational phenomena.
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