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Sources of Invalidity in Measuring Classroom Behavior
Gary D. Borich

The University of Texas at Auscin

This paper is a review of the mechodological problems uncovered by
relacively recent efforcs in che ¥.S. co study the nature of ceacher
effectiveness and to evaluaté the performance of individual teachers. The
former concépt;*teacher effectiveness—~derives from almost cwo decades of
research, conducted in this country and élsewhére, to identify the behavioral
correlates of "more effective" and "less effective' teachers. The lacter
concept~=teacher evaluacion~~stems from comparatively recent efforcts to design
and implement schemes for appraising individual teachers, a practice stimulated
primarily by an increasing number of state and iocal mandates requiring yearly,
systematic evaluation of elementary and secondary-school teachers.

The organizational framework of this review is gketched below to

idencify for che reader che bounding points of the discussion.
A. TFour Generic Methodological Problems

I. Range of Measurements
2. Instrumencation

3. Frameworks

4, Psychometrics

B. Characteriscics of a Measurement Framework

i. Proceas~Product Stages
2. Levels of Inference
3. Objectives of thée Instruction

C. Stages of Measurement

I. ?Preoperational Stage Measurements
a., Personalicy
b. Accicude
c. Experience
d, Aptitude/Achievement

2. Immediate Process Stage Measurements
a. Sign Systems

b. Counting Systems
c. Racing Systenms 3




3. Intermediaté Process Stage Measurements

a, Likert Scales

b. Semantic Differentials
c. Guttman Scales

d. Checklists

- 4, Product Stage Measurements _

a, Influences Other Than the Teacher
b. Unreliability of the Raw Gain Score
c. The-Teacher's Desire to Teach. t6 the Test

D, Some Guidelines for Improving the Measurement Process
1. Criterion-Réferenced Testing vs. Norm-Referenced Testing
2. Relationship between Process and Product
3. Relationship between Performance Measured and Objectives Planned
4, Relationship between. Objectives Planned and Objectives Taught

5. Time bectween Product Measurements
6. Raw vs. Adjusted Gain : -

In reviewing empirical studies of teacher effectiveness for the Evaluation
of Teaching Profect, funded by the National Institute of Education and conducted

at the Research and Development Center for Teacher Education, The University of

-Texas,~I.-found..the..research generally characterized. hy four_problems, which T

believe are largely responsible for both the dearth of convincing relationships
identified between teacher behavior and pupil achievemenpi'and the failure of
researchers to build credible quantitative systems by which individual teacher
performance can be reliably and validly measured. These four problems are

listed below:

1. a narrow range of measurements frequently employed
in individual studies of teacher behavior;

2. 1inconsistent use of specific instruments across
studies measuring the same or similar hypotheses;

3. lack of a generic framework or guide from which to
gelect behaviors to be measured in:the classroom; and

4, wuse of instruments with inadéquate psychometric
characteristics to measure these classroom behaviors.

1

Footnotes appear at the conclusion of this paper.




Problem 1l: Range of Heasurgmegt

This first problem came to my attention £rom an examination of literally
hundreds of empirical studies investigating relationships bétween teacher
behaviors and pupil outcomes (Borich, 1977; Borich & Madden, 1977; Kash,
Borich, & Fenton, 1977). During this review an inordinate number of research
studies were noted which measured only a single criterion behavior. While it
was apparent that a single criterion provided. investigators with a parsimonious
research design and & "clean" interpretation of resulés, the larée-number of
nonsignificant findings produced by studies of this kind suggesced that such
simplistic mechodology represented too narrow and theoretically -vacuous an
approach to measuring classroom behavior. A number of studies defined teacher
behavior, treatments, or instructional programs so broadly chat the reader was

led to expect wide ranging effects upon pupils. Yect in many of chese studies

only one treatment Or teacher effect was actually measured. Even when multiple

critefia were ﬁ;ed, they were often—hppliéahto only one area of behavior (€.g8.,
classroom interaction variables) or to closely related areas (e.g., self-,
pupil, an& supervisor evaluations of the teacher), Rarely did researchers
employ instruments that captured a range of both pupil and teacher affective
and coguitive behaviors. Surprisingly, concurrent measurement of teacher
process and pupil product variables was infrequently incotporated into résearch
designs, and few investigators focused on causal sequences of behavior which
might have accounted for the effects of classroom instruction. This limited
scope might have been avoided had researchers utilized a multivariate approach
to the study of classroom behavior. Most of the research encountered in my
review dealt wich only a single "slice™ of che classroom behavior shown in
Figure 1. Relatively few studies invescigaced the sequence of 2lassroom
behaviors, taking into account the interacctive éffe;ts of context, classroom,

school, pupil and teacher variables.




Insert Figure 1 about here

Problem 2: Inconsistent Instrument Use

A second problem which emerged £from the literature was the inconsistent
use of any one instrument across studies purported to be conceptually similar.
In a number of areas, there were as many instruments as there were studies,.
since no two investigations employed instruments which possessed the same
reliability or validity and measured variables operatlionally defined in the
same way, regardless of the supposed simflarity between the constructs asse;sed.
It was apparent that researchers preferred to develop their own instruments,
rather than tc use or adapt those already constructed for the same or similar
purposes. This emphasis on new instrument development seems to have reduced
the opportunity for researchers to improve upon existing measures, to replicate

an_instrument's reliability and validity, and to use the same operations to

measure the same constructs.

Replication of research findings 1s more likely to occur under some
conditions than others. Valid replicated results are most likely to be
obtained when the same instrumentation 1s used across studies which test the
same hypotheses. Less congruence between findings is expécted when different
instruments purporting to measure the same variables are used within the same
study; and even less agreement is anticipated when such instruments are used
in different studies. Although findings replicated across studies using
different instruments are encouraging, the most systematic approach to
replicatlon involves use of the same instrument (and, therefore, the same
operationally defined constructs) in different studies. Given that "no
significant differences” are generally the norm in classroom research,2 ée

can place most confidence in those *no difference” findings which are
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replicated across studies. using the same instrument, somewhat less confidence

in those obtained with different irnstruments in the same study, and least

confidence in those produced by different studies using different instruments.

P;dblem 3: Lgck of a xéssuremenc-Frsmework

A third problem apparent in the literature was the absence of an overall
framework or model to -guide researchers in selecting teacher and pupil behaviors
to be measured. Few researchers Provided rationale for thé kinds of teacher
behavior they assessed, and even fewer showed interest in (or knowledge of)
the causal sequences of behavior possibly prerequisite to the single variable
they did measure. Although promising process—product relationships (Rosenshine,
1871) sometimes encouraged researchers to collect both teacher and pupil data
within the same study, other variables (e.g., context, ethnographic, presage,

and affective) were frequently ignored. Researchers seemed averse to studying

those-behavioyxs-which.were prerequisite._to.teacher process variables, (e.g.,
formative experiences of the teacher), or which were likely to confound the
measurement of student achievement, (e.g., formative experiences of chg}f
pupil). Figure 2 presents an example of the general type of ecdectic framework
from which investigators must work in order to assure that classroom, school,
context, teacher, and pupil variables, as well as the relationships among

ch;se variables, are included in the research design. This model will be

fully described later in this discussion.

Insert Figure 2 about here
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Problem 4: Psychometric Standards

My review of the litérature also revealed the gross psychometric inadequacy
of most tests and measures ﬁsed in these research studies. fhe literally :
hundreds of instruments employed in the field of teacher effectiveness. research ‘
had been subject to little critical assessment, and in the rare cases when such
assessment had been conducted and reported in a journal article or test manual,
researchers seemed to be unaware -of or indifferent to it. In addition, when
psychometric evaluations were avallable, the instruments were generally judged
according to absolute, rather than relative standards. Few Sources currently
exist whereby one can judge the reliability and validity of an instrument in
relation to the reliability and validity of other instruments with similar
objectives. It was not uncommon, therefore, for researchers to choose an
instrument with relatively low validity and reliability without realizing that

a more reliable and valid instrument was available -and suitable for measuring

the same construct. Revision and further development of an existing instrument
would in many cases have been more appropriate and productive than coﬁstruction
of still another instrument cf equal, or more questionable, reliability and
validity. The inadequate psychometric properties characterizing many of the
instruments in the studies reviewed, and the apparent availability of other
more appropriate measures, suggests that no syQtematic approach was used in
selecting these instruments.

It is important to note that researchers, for whatever reasons, rarely
reported adequate psychometric data concerning the structural integricy of
their instruments. They provided lictle information about replicability,
constancy, uniformity, and stability of the measures they used, even when an

instrument had not previously appeared in the research literature. Replicability

refers to the extent to which a pattern or configuration of the behavior being

10
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measured recurs in essentially che sare form in random samples on differenc
occasions. Constancy 18 the degree to which a pattern af con;iguration appears
in essentially che same form at different score ranges (e.g., Do pupils scoring
low on an anxiety instrument demonstrate the sameé configuracion of icems as
pupils scoring high on the instrument?). Uniformity refers to invariance in

or similarity of the pattern across selected groups with varying characteristics
(e.g.,.configurat;onal similarity across race, sex, SES, age, etc.). And,
stabilicy involves consistency of che pactern across two or more administrations
of che instrument t0 the same subjects. The structural incegrity of an
instrument 18 determined by all four of the above characteristics, and the
extent to which an instrument has structural integricty in turn determines the
reliabilicty of che construct crea;ed to explain observed regularicies in che

behavior of teachers and pupils,

An even greater number of studies failed to provide informacion about

instruments used. Convergent validity is a confirmation of traits (or
variables or categories) by independent measuring methods that requires
significant correlacion between two methods measuring che same craic.
Discriminanc validicy is a requirement chat the correlation between different
measures measuring the same traic exceed (a) the correlations obtained
between that trait and any other trait not having method in common and (b)
the correlations between different traics which happen to employ the same
method. By determining intercorrelations among constructs in a mulcitraic—
mulcimechod macrix, one can identify categories which pass specified cescts

' of convergent and discriminant validicy. I will return co chis concept later,
hopefully to persuade che reader that any instrument which can not display

both convergent and discriminant validicy does not deserve our accention.

11




Characteristics of a Measurement Framework

In order to develop a framework to guide the selection and construction
of instruments to bc used in conducting research on-ciassroom,behavio;, Borich and
Madden (1977) reviewed all relevant teacher behavior research and evaluaéibns
published during the period from 1954 through 1974. Using Ryans' 1950's
study of teacher characteristics (Ryans, 1560) and the publication of the Second

Handbook of Research on Teaching (Travers, 1973) as approximate bounding points,

they consulted significant journal articles, books, and monographs in

order to define parameters for measuring classroom behavior. From thig review
of the literature, three general dimensions were selected for the purpose of
categorizing classroom behavior and the instruments used to measure it.

These dimensions were: (1) stage of behavior on a process-product continuum;

(2) level of inference required in measuring behavior, and (3) objectives of

the instruction.

Process=Product—-Stages— oo -~

The inclusion of instruments covering a variety of process-product infor-
mation stemmed from (1) the author's conviction that researchers should
explicitly state in advance the specific behaviors they are attempting to predict
or observe; and (2) the fact that research findings produced over the past two
decadeshave repeatedly revealed greater variance between than within process-
product stages for both teacher and pupil behaviors.

The process-product continuum suggested for studying classroom behavior con-~
tained four stages: (1) a preoperational stage characterized by the collection of
antecedent, covariable, and predictor information such as personality, attitude,
cognitive style, achievement, experience and aptitude data on pupils and
teachers; (2) an immediate process stage during which the ongoing, interactive
behaviorsaof both the teacher and the learner are assessed, usually through

systematié cbsexvgtién coding schemes and classroom climate inventories using

either a sign, rating or counting metric; (3) an intermediate process stage

12




involving self-, peer, supervisor, and pupil ratings of the teacher; and
(4) a product stage characterized by the measurement of affective and cognitive
pupil behaviors across content, subject, and grade level.

Level of Inference

The second dimension used to guide the study of classroom b?haﬁioreélével
of infersnce~-has received increasing attention as a result of evidence which
has shown that relationships between teacher behaviors and pupil outcomes
differ depending upon whethexr teacher behavior 1% measured in a2 high- or low-
inference fashion. High-inference behaviors. are .general .characteristics. of
the teacher’s performance, such as "enthusiasm,”" "organization” and "clarity,"
which are measured by overall ratings or observations. Low—infergﬁce behaviors,
on the other hand, are discrete and easily observable units of activity, such
.as "teacher asks question,” "student gives correct answer™ or 'teacher reinforces
student."‘ These behaviors are measured in terms of their presence or absence
and are so clearly def;ﬁed prior to coding that little inference is required
of the observer in deciding whether or not the particular behavior occurred.

Contrary to initial expectation, high-inference measures of téacher
behavior have often 124 to the strongest and most stable findings in the
regearch literature. Such findings and related conclusions -have recently
stimulated interest in and examination of high-inference measures, while at
the same time encouraging revision of low-inference techniques, which offer
the advantage of greater definition and specification of the teacher’s

performance vis-a-vis a specific pupil outcome.

Objectives

The third dimension--objectives of the instruction~~seemed particularly
important to a measurement framework since outcome can be evaluated only in
light of intent. While most previous gtudies and reviews (Rosenshine, 1971)

have dealt almost exclusively with the cognitive achievement of pupils,

a
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affective outcomes are also important and are sufficiently distinct from
cognitive outcomes—-even for the same teacher variable--to warrant separate
treatment. Reviews by Kahn and Weiss (1973) and Loree (1971) remind us -that
relationships berween teacher behaviors .and pupil outcomes cannot be expected
to be the same for cognitive and affective criteria. Teaching behaviors that
have a consistent positive effect in the cognitive domain may have no effebt,
or even a negative effect in the affective domain (or vice versa). Most
researchers and evaluators. recognize this, but many fail to adabt their
instrumentation to the full range of outcomé behavior that zoyld be measured.
The reader will note that the framework which emerges ffom‘the Juxtaposition
of these three dimensions is that which was 1llustrated in Figure 2, This
framework will now serve as the basis for a discussion of sources of invalidity

in the measurement ¢of classroom behavior.

Stages of Measurement in the Study of Classroom Behavior

If the measurement of classroom behavior is viewed as a longitudinal
process, with data collected at various points in time, four distinct and
consecutive measurement stages are apparent: preoperational; immediate;
intermediate; and product. These are the four process-product stages
previously mentioned. 1In the following discussion, I have focused on
problems which reduce the validity of measurement within each of these
stages, including specific assessment and scoring techniques, which are,

themselves, sources of invalidity.

The Preoperational Stage of Measurement

During the first stage of measurement, personality, attitude, experience,
achievement and aptitude variables are measured to provide a composite

plcture of the teacher at the beginning of the research or appraisal period.

ERIC 14
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Though preoperational measuréments do not involve the assessment of actual
teaching behavior, the information they provide ;ften aids in understanding
and interpreting performance data collected at subsequent gstages of the
measurement process. Moreover, 1f teacher experience, aptitudes, attitudes,
and personality characteristics consistently relate to pupil performance, then
teachers may be differentially assigned to teaching positions in accordance
with these data. Or, these data may be used In grouping teachers for experimental
purposes. Therefore, depending on the nature of the inquiry (i.e., evaluative
or experimental), preoperational information c¢an serve as either the foundation
for an empirical process of teacher selection and plécement or a method of
controlling sources of systematic variance that may (covariable) or may not
{independent variable) be outside the purview of the study being conducted.
Table 1 lists some of the variables most commonly researched in the
preoperational stage. The discussion which follows briefly summarizes some
of the more ostensible problems pertaining to the measurements of each type

of preoperational variable.

Insert Table 1 about here

Personality variables. Unfortunately, only a few personality constructs

have been developed to describe characteristics specifically related to
teaching and learning. Consequently, the application of most personality
measures to the assessment of teacher performance may be inappropriate. Since
personality measures are often designed for and validated in clinical settings,
some of the constructs they measure may be irrelevant to the classroom. The
more useful "personality' variables may actually represent teachers’ concerns
about or preferences for specific teaching tasks rather than what are commonly

thought of as personality characteristics (See Fuller, 1969; Christensen, 1960;




achlévement motivation
introversion-extroversion
abstractness—concreteness
directness-indirectness
locus of control
anxiety -- 1, general

2. teaching

attitude toward teaching

attitude toward authority

vocational interest

attitude toward self
(self cornicept)

attitude toward: subject
taught

experlence in grade level taught
workshops attended

graduate courses taken
degrees held
professional papers written

~

Table 1. Summary of variables commouly researched in ihe preoperational stage.
Personality ‘ Attitude Experience Aptitude/Achievement
permissiveness motivation to teach years of teaching experience National Teacher exam
dogmatism attitude toward children experience in aubject taught Graduate Record Exam
authotitariagism

Scholastic Aptitude Te.t
1, wverbal
2, quantitative

1 special ability testa, e.g.,

reasoning ability, logical
abilicy , verbal fluency

' Grade Polnt Average

l, overall

2, in major aubject
profesalonal recomméndations
atudent evaluationa of teachim

effectivenesa

.student teaching evaluations




12-

Doyal & Forsyth, 1973; DeBlassie, 1971; Duffey & Martin, 1973; Marjoribanks,
1970; Soar, Soar, & Ragosta, 1973; Weiss, Sales, & Bode, 1970; Yonge &

Sassenrath, 1968.)

_ Atqitude vartabies.. Attitude assessments may be global (e.g., attitude
towarq?ghe school and the educational system), or specific (e.g., attitude
toward a particular cask, text or curriculum). In either case, attitude
instruments often suffer from inadequate predictive validity. Relationships
between teacher attitude and performance in the classroom are commonly low
and nonsignificant. Therefore, in the absence of clear-cut validity data,
attitude measurement In the preoperational stage usually rests on the
assumption that the attitudes assessed are intervening or -enabling constructs,
i.e., are prerequisite to certain affective and cognitive behaviors. Thus,
as causative agents, responsible fur engendering pupil change, these constructs
are more remote and less credible than performance variables, which offer more
immediate links cto pupil achievement. Motivation to teach and attitude toward
children are among the most important attitude variables measured in the
preoperational stage. (See Horn & Morrison, 1965; Krasno, 1972; ﬁeale, Gill

& Tismer, 1970; McCallon, 1966.)

Experience variables. Although-two decades of research have shown

-experience variables to be almost worthless in predicting -teaching performance,

»
it 1s possible that these variables have in the past been measured too grosaly

to yield significant findings. The standard biographical data form, on

which years of teaching and extent and type of training are recorded, defines
the teacher's experience so broadly that it cannot be used to identify teachers
who will be more or less effective In relation to specific performance criteria.
For exampie, a teacher's experience yith the type of curriculum or the kind

of pupils he will be ‘xpected to teach may be far more relevant to his

per formance than the number of years he has taught or the graduate credits he

17
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has earned. Yet, the latter rather than the formér typically appear on the
standard biographical information form, often leaving specific data related to
the teaching context untapped. {(See Dumas, 1969; McCallon, 1966; Rutherford
& Weaver, 1974,)

Achievement and aptitude variables. %ike experience variables, most

achievement and aptitude data have been of little value in predicting teacher
performance. The prior achieveément of the teacher, in terms of, say, college
grades, has rarely shown any direct relationship to teaching performance..
This may be accounted for by the relatively low vari;bility-which characterizes
the prior achievement {(e.g., course grades, GPA) of teachers. Standards sé:
by training institutions -generally insure that all teachers meet a minimum
level of knowledge-related achievement, which is usually high enough to skew
the distribution of this variable. Considerably greater success has been
found in relating specific cognitive styles {e.g., verbal fluency, reasoning
and logical abilicty) to- teaching effectiveness. €See Alschuler, 1969;

Dacey & Madaus, 1971; Knoell, 1953; Treffinger, Feldhusen, & Thomas, 1970;
McDonald et al., 1975.)

The Immediate Process Stage of Measurement

The second phase of the measurement process is the immediate, or
observation, stage. In this stage, the teacher’s actual classroom behaviar
is ;ecorded. He 13 observed as he applies procedures, strategies, and
techniques in the course of teaching, and these observations are recorded
on presumably reliable instruments, containing explicitly stated behavioral
categories. These categories focus the observer's attention on either low-
inference (i.e., discrete and specific) or high~inference (i.e., general and
cumulative) behaviors. There are three characteristics which distinguish
various observation instruments: {a) the recording procedure; {(b) the item

content; and {(c) the coding format. Each of these is discussed briefly below.

18
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Tools for observing ongoing classroom events may employ either of two
recording procedures--sign or category. A sign systéﬁ records an event only
once regardless of how often it occurs within a specified time period. The
behavior is given a code which indicates -only its presence or absence within
a particular block of time. A category syatem, on ‘the other hand, records a
given teacher behavior each time it appears and hence providea a frequepcy
count for the occurrence of specific behaviors, rather than a mere indication
of their presence or absence. A frequency count may also be obtained using
a modified sign system, called a rating inatrument, which eatimates -the
degree to which a particular behavior occurs. For example, instead of simply
noting the presence or absence of a behavior, a rating instrument may auggeat
the frequency at which the behavior occurs on, say, a 1-5 scale, -with "5"
indicating a high frequency of occurrence and "1" a low frequency of occurrence.

Observation systems can be further differentiated on the baaia of item
content. Generally, observation instruments, whether they be -of the category,
sign, or rating variety, focus on either high- or low-inference -behaviors.
Those which ask an observer to judge, for example, the présence, absence or
degree of a teacher's warmth, effectiveness, clarity, or enthusiasm require
high inference because the item content does not specify discrete behaviors
which must occur in order for a teacher to be conqidered warm, effective,
clear, or enthusiastic. Item content which 1is cumulative in nature, like
that on many rating scales, forces the observer to make high-inference
judgments about the behavior being observed. Obaervation instruments which
name gspecific behaviors to be recorded, such as "téachertasks question" or
"teacher uses example," require little inference on-gggyprerver's part. It
should be noted that not all observation systems are eifher high- or low-

inference. Some combine the two types of item content, while othera may require

an intermediate level of inference from the observer.

19




1 Periods _ ' _
sT|ITJIIL[ IV V] VI Teacher Practices
1V IV 1. T occupies center of attentionm.
: V4 . T wakes p center of attention, v T
: : 3. T mukes some thing as a thing center of p's attention_
: 4, T uakes doing something center of p's attention.
4 5. T has p spend time waiting, watching, listening.
_6. T has p participate actively. ” ]
7. T remains aloof or detached fronp 8. activities. . __|
8., T joins or participates in p's activities.
9. T discourages or prevents p from expressing self free...x,
v 10. T encourages p to express self freelx. _
Figure 3, Sign system. (From the Teacher Practices Obsefvation Record, in The

Experim_enta_l. Hind in Education, by B. B. Brown, New York: Harper & Row,

1968,

a*
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Teacher Pupil

accepEs feélingé

praise&

accepts ideas

asks questions

Teacher

. lectures
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H responds
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o} initiates
-
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silence

Figure 4., Category system for recording sequential pairs of events, (From
Flanders' Interaction Analysis System, in Teacher Influence,

Pupil Attitudes, and Achievement by N. A. Flanders, Final Report
of Cooperative Research Project, No. 397, U. S, Office of Education,
University of Minnesota, 1960.)
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1. Amount of Criticism: High-low

High Moderate Low
1 2 3 4 5

2. Criticism: Personal=General

Personal Mixed General
1 2 3 4 5

3. Criticism: Kind-Harsh

Kind Neutral Harsh
1 2 3 4 5
4. Warmth: Warm-Cold
Warin Neutral Cold
1 2 7 3 4 5
5. Enthusiasm: Enthusiastic-Apathetic
Enthusiastic Neutral Apathetic
1 2 3 4 5

Figure 3. Rating system.
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On task | Off task | On.task [Off tisk
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Figure 6. Multiple coding system.
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A third distinction among observation instruments concerns differences
in coding format. T7Two coding formats are available: single and multiple..
A single coding format records a behavior on one -dimension. Multiple -coding,
on the other,hand, divides a general behavior into two or more discrete
subcategories which further define it. ‘Each subcode deals with a different
aspect of the initial behavior oﬁserved; For example, a gingle commént might
be coded in three ways, according to (a) the identity of the gpeaker (i.e.,
teacher or pupil), (b) whether the speaker is on or off task, and (c) whether
the speaker 1s making a statement or asking a question. Other multiple coding
formits might include observation and recording of the teacher's pedagogical
behaviors and the pupils' responses as they occur sequentially. Thesé sequential
records show patterns -of classroom interaction, which on a single coding format
would appear as a number of separate, unrelated behaviors. Figures 3-6
illustrate differences in recording procedures, item content, and coding

format among observation systems.

Ingert Figures 3, 4, 5, and 6 about here

Observation coding systems provide a method for recording the teaching
behaviors (i.e., strategies, procedures, and technigues) that are ostensibly
uged to produce pupil growth. The observation of teaching leads to the
identification of two general types of behaviors: those which are considered
desirable as an end in themselves and those which are ronsidered desirable
because they promote pupil growth. Those considered desirablé in and of
themsélves are generally high-inference behaviors, and their inclusion in an
observation system is easily justified siqce they reflect inherently "'good"

practices, such as "teacher shows warmth toward children," or "teacher uses

student ideas." Because these behaviors are clearly desirable, they need not
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always relate to pupil achievement to be employed in sn observation inatriument.
The case for including low-inference item content in -an observation instrument,
however, 1ia less cbviocus. Since it 1a not immediately apparent that ;owv
inference items such as "teacher uses blackboard” or "teacher prqSep pipil for
correct reaponse” repreaent desirable behaviors, theae items must be empirically
linked to pupil performance.

The juatification .of item content, however, ia only one of seversl
methodological problems involved in the use of observation coding ayatems.
Othera -concern the relisbility and validity of these “ayatems.”

It ia important to note four diatinct threats to the accuracy of any
obaervation syatem. Theae are: (1) consiatency of observations among those
judging the behavior; (2) atability of the behavior measured acroas pupila,.
content, and time; (3) convergence of the behavior being observed with similar
meaaures of teaching behavior; and (4) divergence of the behavior being observed
from disaimilar measures of teacher behavior. Since 8 reliable index of
teacher behavier is not neceasaarily a valid index, but & valid index must
alwaya be reliable, I will diacusa the contribution of the concept of
reliability to the obaervation of clasaroem behavior before turning to the
more encompasaing topic of validity.

In this context reliability réfera to the conalatency or agreement
between two independently derived obaervationa, recorded on chg’aame coding
inatrument. It can be meaaured in seversl waya. For example, the reliability
of a coding aystem can be determined by correlating obaervationa recorded by
different ratera using the same inatrument and obaerving a teacher for the
same period of time. This procedure yielda an eatimate of interrater reliability,
which 18 an index of conasiastency among raters. The interrater reliability of
moat observation ayatems ia adequate, or can be made adequate, given aufficilent

resourceas and time in which to train cbaervera in uaing the instrument. Of
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greater concern, however, is -test-retest reliability, which is a méasure of
the stability of teacher behavior as recorded by a given observation instrument
across changes in time, content, -or pupils. This type of reliability is
determined by -correlating the results of two observations. of the game teacher,
recorded at different -times by the same observer. Reliability across time:
refers to the stability of teacher behavior or the qapac1t§ of an observation
instrument to record the stable components of teacher behavior at different
times, whether these times are separated by a week, a month, or a year.
Similarly, reliability across content concerns the stability of teacher
behavior or the capacity of an observation instrument to record chis stabiiity.
regardless of the subject matter being taught to a particular group of pupils.
And, reliability across pupils refers to the stability of teacher bghavior
from one class of pupils to another, with content held constant. Teacher
behaviorists have been relatively unsuccessful in establishing the stability
of teacher effects on pupils over long periods of time and across different
content, though they have achieved some consistency over brief instructional
units and across different pupils (Rosenshine, 1970; Shavelson & Dempsey, 1975). o
The results of these studies suggest that teacher behavior may not be stable across
long periods of time and content, or that our assessment systems fail -to record the .
kind of teacher behavior which remains constant across these dimensions.

This instability may be explained in two ways. The most pessimistic
stance assumes -that teacher hehavior of almost any type is basically unstable.
That is, teachers do not perform consistently from day to day or from class
to class. While this pessimistic explanation may eventually prove correct,
at the moment 1t lacks convipcing support for reasons I shall describe below.

An alternative explanzstion, which appears somewhat more tenable on the
face of research evidence, 1s that our measures of teacher behavior are

inadequate and, therefore, do not allow us to record the consistency which
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may, in fact, characterize teacher behavior. This'explanation containg two
corollary asgéumptions:! (1) at least Some of our instruments: for measuring
teacher behavior are not tapping those specific behaviors which are Telatively
stable across subject matter and time; and (2) the constructs currently used
as indices of teacher proceSs are measured so poorly by existing instruments
that stable teacher behaviors are almost impossible to record. Thesé two
assumptions are related to the concepts.of validity and reliability, respectively

Validity may be defined as the extent to which an instrument measures the
teacher or pupil behaviors it purports to measure. While the validity of -an
index of teacher behavior can only be improved through a reconceptualization
of the construct being measured (a considerable investment in time and effqrt);
reliability can be improved either by increasing the numbér of occasions .on
which the behavior is rated or observed or by increasing the number of
individuals doing the rating or observation--or both.4 The feliability
estimates obtained for a particular behavior, of couise, may not apply when
the instrument is used in other cdntexts or when different content and
different pupils are involved.

A lack of wvalidity, as noted above, is more compleX than 2 lack of
reliability. The former leaves little alternative but to reconceptualize
the operational definition of the behavior of interest and thus to create a
new instrument to measure it. |

Let us first review the well documented but often overlooked relationship
between reliability and validity. 1 present the reader with the following
exercise fully realizing ‘that if teacher behaviofists seriously considered

this relationship in selecting and constructing process stage instruments,

a good portion of these instruments would be deemed unsound.
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Reliability can be defined -as:

or, the proportion of -error (32) variance to total test variance (sz),
- e t

subtracted from unity. Analogously, validity can be defined as:

val =

or, the proportion of common factor variance (szo) to total test variance
(si). The total variance of any test can be divided into three compenents:

common factor variance, specific variance, and error variance, as shown in

the equation below:

In order to speak in terms of proportions of total variance, we can dividé

each member of the equation by the total variance:

5.
And, to move our definition of walidity (—%99 to the left-hand side of the

s
equation, ‘we can transpose terms: ¢
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S0 that now validity can be defined as that part of the total variance of a
measure that 18 not specific variance and not error varfance. Note the
portion of the formula for validity that is the same as the formula for

reliability:

2
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s2

t

n n
T .
I
n ]
L
.l.
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T NN

Reliability is equal to the two right-hand terms of the formula and, thus,
we arrive at the basis for the well-known principle that any validity coefficient

for a measure must always be equal to or less than its reliability.

Suppose, for example, that the proportion of a test’s error variance to

total variance was .35, i.e., that the test was only moderately reliable.

2
S
1f —3— = .35, its reliability will equal 1 ~ .35 or .65
8
t ¥
then val = 1 ~ .35 or .65 ~ *%B
8
t

or val < .65,
Thus, validity is that proportion of the total variance which is left -over
after the test's error and specific variance have been subtracted from the

total variance.

What practical implications do these formuli have for the validity of

instruments which purport to measure classroom behavior? They imply, simply,
that an instrument's validity will be less than its reliability.s In most

cages for which adequate data exist, validity coefficients have been found to
be as much as 25 to 50% less than reliability estimates (Borich & Madden, 1977).
For example, subscale reliabilities for one-~third of the instruments studied

by Borich and Madden (1977) were in the moderate range (.50 - .70), while ,.{

validity coefficients for a random selection of these instruments fell between

.25 and 52.5 It should be noted that these instruments are popular assessment
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.the construct intended; (b) if the instrument fails to measure the construct

21

tools, familiar to many researchers an'éommenly-used in large-scale research
projects.

The -use of instruments with moderate to poor validity may account, in
part, for gome of the null findings whiéh have occurred in teacher effectiveness
studies. The following reasoning can be brought to bear on the problem:

(a) if the validity of an instrument is low, the instrument fails to measure

for which a research hypothesis is posed, the power to detect a significant
finding related to that hypothesis must necessarily be weak; (c¢) null findings
can then be attributed to constructs other than that which was defined at
the beginning of the study. The effect is not unlike entering into a research
study knowing that the chance of missing a significant finding (if one, in
‘fact, exists) 1s equal to or greater than, say, .5. Who among us would
gamble his precious resources so foolishly? It may not be coincidental that
teacher effectiveness studies, no matter how well executed, commonly find
"no significant differences.” This is why, at least for the moment, I prefer
to reject the pessimistic explanation that teacher behavior is basically
unstable and to focus upon the means by which the validity of our instruments
can be improved.

The premises underlying convergent and discriminant validity are:
(1) the correlation between the same behavior measured by the same method
kreliabiliCy) should be higher than (2) the correlation between the same
behavior measured by two different methods--which, in turn, should be higher
than (3) the correlation between two different behaviors measured by the
same method--which, in turn, should be higher than (4) the correlation between
two different behaviors measured by two different methods. A simple method-
by~behavior design for determining the convergent and discriminant validity

of two separate teacher behaviors, each measured by different instruments,

iz as follows.

30 o




22

Methods
A B.
‘T. behaviors T. behaviors
Accepts Questions Values Delves
1 2 1 z : .
A 1 (.86)
2 23 {(.70)
1 63 ' .58 -
B -.01 .27 (. 84)

For illustrative purposes, let -us assume that (1) A and B are two differént
classroom observation systems purporting to meqaufe the same teacher behaviors.
and that (2) the operational definition of teacher accepts, on instrument A,
is gimilar to that of teacher values on instrument B. Likewise, the behaviors
questiong and delves are similarly defined across the two instruments. By
referring to the premises which underly convergent and discriminant validity,
we can determine that relatively good convergent and discriminant velidity is
indicated for the behavior accegtg,-but poor convergent and discriminant
validity is indicated for the behavior questions. Whether the behavior
questions or the behavior ggl!gg is invalid or whether, in fact, both fail

to measure the construct they purport to measure cannot be known. ‘yowever,
given the evidence -above, it would be foolhardy to use either instrument for
measuring the desired behavior.

—  While the above paradigm is rarely emplo;ed by teacher behaviorists,

it provides an example -of the type of reconceptualization which should be
undertaken when the instability of teacher behavior is due to the invalidity
of the instrument, rather than the unreliability of the measure. If lack of
validity gtems solely from a failure to consistently measure the behavior,

we need only find the optimal number of occasions and observers needed to

increase reliability to an acceptable level and thereby increase oﬁr validity.
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I1f, however, reliability is not at issue, then we nust redefine and remeasure

the behavior.

The Intermediate Process Stage of Measurement

The next stage of measurement is the intermediate stage, in which the
teacher’s cumulative behavior is rated on predetermined scales. These ratings-
differ in two ways from the coding of classroom behavior which occurs. during
the previous stage. First, intermediate measurements are made gj;g;, not in-
conjunction with, classroom observation. Second,. these ratings are cumulative
in nature, summarizing the frequency and quality of many behaviors in a single
judgment. At the intermediate stage, for example, the evaluator may rate a
teacher’s attitude toward teaching, his knowledge of uhit-or grade=-level
content, his attitude toward particular tasks and lessons, or his use of
classroom management techniques. Such ratings are used primarily to fill the
gap between observations of specific classroom events and various indices of
pupil growth recorded on norm-referenced or criterion-referenced tests.
Intermediate measures are thus, on the one hand, an attempt to summarize the
numerous, discrete events in the classroom and, on the other hand, an attempt
to provide a global description of the teacher behavigrs responsible for
pupil growth. These summative ratings can be recorded on a variety of scales,
using a number of techniques. While all of the methods available for rating
teacher performance are too numerous to mention here, several of the more
popular varieties and the measurement problems they pose are noted below.

Summated ratings (Likert Scales), The Likert scaling technique requires

a large number of items which describe teacher behaviors, each ylelding a

high score for a favorable rating on a behavior -and a lower score for a less
favorable rating. The rater reacts to items on a 5-point response continuum,
which reflects either the quality of a behavior or the frequency at which it

was perceived to occur. The Likert procedure customarily yields scales with
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moderate to high reliability. Validity, however, can vsry, depending upon
the following considerstions. No attempt is made in the construction of a

Likert scale to insure equal distsnces between -units (e.g., bétween "very

often” and "fairly often” or between "slways relevsnt" and “mostly relevant").

Therefore, increments of change may have different meaning on different
portions of the scale. This may encourage raters to make judgments more

frequently at one -end of the Scale than the other. For example, raters

-often view judgments recorded on the -bottom half of a scsle as so detrimental

to the teacher that they are reluctant to use that end regardless of their
"true" observations. Furthermore, the unidimensionality of the scale, i.e.,
the extent to which it measures s single, distinct behavior, must be inferté&
from high correlations between item and total Scores. The lack of such
correlations makes the construct multifaceted and factorially complex, precluding
any simple and direct interpretstion of the behavior. Likert scores are
interpreted sccording to s distribution of ssmple acores, and an individual
teacher’s score has meaning only in relation to the scores of other teachers.
This may complicate interpretation since, ultimately, teachers should be
judged sccording to their schievement of specific, well defineq competencies,
and not on the basis of their standing relative to-others who also may have
failed to achieve the desired behavior.

Semantic Differential acales. The Semantic Differential is another
method usfﬁ to cumulstively record the quality or frequency of teacher behaviors.
It requires the rater to judge the tescher’s performance on a series‘of 7-point
bipolar scalea. The rster checks the appropriate space, indicating both the
direction snd intensity of hig judgment. Since the Semantic Differential snd
Likert techniques sre similar, the cautions noted above also apply here: the
Semantic Differential does not necessarily exhibit equal intervals between

scale points; the unidimensionality of the concept being measured may vary
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from one scale to another (particularly when bipolar responses are not-ggggg
opposites); and scores are intérpreted relative to. the rated performance of
others. In practice, differences between Likert and Semantic Differential
scales are minor and are generally related to the use of 5- or 7-point response
formats. The similarity of these procedures is often reflected by high or
moderate correlations between the two when they are used to .measure -the éame

behavior.

Scalogram analysis (the Guttman Scale). Another method of recording
summative ju&gmen:s-of teacher performance is the Guttman Scalé. This
method is based upon the idea that behaviors can be ‘arranged hierarchically
so that a teacher who possesses a particilar behavior may be assumed to poaseas
all other behaviors having a2 lower rank. When -such an arrangement ig_f&und )
to be valid, the behaviors are said to be scalable. In developing a Guttman
Scale, items are formulated and arranged in a hierarchicglvordgr. These
items are then administered to .a group of teachers, whose response patterns
are analyzed to determine whether or not the items are scalable. If items
require only agreement or disagreement, i.e., an indication of the presence
or absence of a behavior, there are 2" response patterns that might occur.

If items are scalable, however, -only n + 1 of these patterns can be obtained.
The relative nonoccurrence of deviant patterns allows -the computation of
what 1is called a coefficient of reproducibility (R). R is equal to the
proportion of responses that can be correctly reﬁroduced from the knowledge
of a teacher's scoré. The extent to which such inferences can be made
depends upon the level of the coefficient of reproducibility. This value
represents a measure of the unidimensionality of the scale .and iz an index
of the scale's validity. Like the Likert and Somantic Differential scales,
the Guttman Scale makes no attempt to insure equal units between items.

However, unlike the Likert and Semantic Differential, the Guttman Scale need
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not be Interpreted relative to the ratings of other teachers, since its items
represent specific behaviors, theé presence or absence of which can form the
basis of an absolute as well as a relative judgment. This should be a

desired characteristic of any instrument used to evaluate the performance of

individual teachers.

Checklists. When a behavior cannot be easily rated on a continuum-of

‘values, a simple indication of its presence or absence is used. If the

researcher 18 unable to make fine gradations in judging the quality or frequency
of behavior, a simple yes-no, observed-uncbserved, or present-absent format

is used. Since checklists record only the presence or absence of behaviors,
they assume that thé rater has had ample opportunity to observe these
behaviors. However, many times this assumption is unwarranted. When

checklist data indicate -the absence ¢of a particular behavior, it should be
determined whether this reflects a true absence or simply a lack of opportunity
to observe the behavior. The latter situation may occur when the teacher’s
objectives are unrelated to or incompatible with the particular behavior in
question or when the rater has visited the classrodom too infrequently to

have had an opportunity to observe the behavior. In order for the rater to
distinguish tﬁe absence of an event from inopportunity to observe it,
checklists should provide three response alternatives: (&) no opportunity

to observe the event; (b) presence of the event; and (c) absence of the event.
The rater would choose the first alternative whenever a behavior on the
checklist was both uncbserved and unlikely to have been observed, considering
classroom conditions which existed at the time. The "true" absence of a

behavior would then be recorded using the third altermative.
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The Product Stage of Measurement

Although each stage of the measurement process- involves problems,
a system that assesses behavior at four 8tages--preoperational, immediate,
intermediate, and product-—provides: a -composite picture of teacher performance
in which the errors of measurement may be counter-balanced and limited.
The product stage, considered by -some researchers the most important stage

of measurement, 18, therefore, best viewed as a component within & larger

network of teacher and pupil behavior. Product-stage assessments confirm

observations and ratings made at earlier stages while at the same time -provide
their -own unique contribution to the measurement process.

The product stage of measurement involves the recording of changes in
pupil achievement, both affective and cognitive, over a prespecified period
of instruction. This period may be as brief as the span of a single lesson
or as long as a semester or a school year. The teacher's pupils are assessed
at Time 1, the beginning of a unit of instruction, and at Time 2, the end of
the unit. The difference between pre— and posttest puplil achievement is
attributed to the performance of the teacher. Pupil tests. which are -employed
to measure teacher proficiency in this manner may be either standardized
{(1.e., norm;referenced) or criterion-referenced.

The major problems in the product stage of measurement are:

(1) peCermining and controlling the extent to which pupil performance is

affected by influences other than the teacher. Some studies have indicated

that parental expectations, the pupil's prior achievement, the sociceconomic
status of cthe family, and the general intellectual gquality of the pupil's
home life may have greater influence on the pupil's peasured achievement than

does the teacher. If this 1s true, to what extent can we Infer teacher

effectiveness from pupil performance?
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between -the gugtls’ pre~ and posttest achievement. This score is unréliable

for two reasons. First, in~calculac1ng the raw gain score, the uhreiiability

-question the use of pupil gain (of -any kind) as a measure of teacher

(2) The unreliability of the "raw gain scofg,"=which_1§_£hg difference

inherent 1In the pretest is added to that in -the posttest, making the
resulting raw gain or difference 8core less reliable than either the pre~ or
posttest score alone. Second, research has indicated that teacher effects
upon pupil achievVement may not be consistent over long periods of time and
across subject-matter. Thus, if a teacher’s influence on pupil performance

is inconsistent from one subject, or one time, to another; one can legitimately

effectiveness.

(3) The teacher's understandable desire to teach to the test when he

knows that pupil achievement is to be an index of his effectiveness. Teachers

may consciously or subconsciously plan classroom instruction which focuses

upon content which they suspect will be measured by specific test items.

For example, teachers may guess that pupil achievement tests will contain
material which is easily measured, rather than higher-order learning which
requires more complex pupil performance and testing procedures. Hence, they

may proceed to teach the more straightforward, easily measured content. This

is unfortunate since higher~order learning, reflecting more complex iAstructional
objectives, may be more impoxtant than other criteria in distinguishing more
effective from less effective teachers. Fupil growth in these areas,

however, may be imperceptible during any given period of instruction.
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Some Guidelines fof Improving the Measurement Process-

While many guidelines can be offered for improving the measurement of
classroom behavior, $1X which address particularly distressing problems are
presented here. These guidelinés.apply primarily to the measurement of pﬁpil
change, an area plagued by the most critical problems.

Guideliqe'l: Idiographic Rather Than Nomothetic Tests of Pupil

Performance Should Be Used

An idiographic test produces a score which describes the individual's
performance in relation to the test, while a nomothetic measure ylelds a

score which describes the subject's performance in relation to that of other

examinees who serve as a norm group. Idlographic tests are commonly referred

to as "criterion-referenced" measures since they relate test performance to
a predetermined standard or criterion rather than to the performance of others.
The term "norm-referenced” applies to tests which compare -an individual's
performance to that of others who -have taken the .Same test.

The suitability of criterion-referenced and norm-referenced measures as
indices of teacher effectiveness becomes apparent when the objectives of
each are compared. Idiographic, or criterion-referenced, tests attempt to
determine whether or not the examinee has attained a particular skill, or
mastered 2 given content area. The items on such tests deal with situations,

problems, or tasks, mastery of which 1s essential to proficiency in the skill

‘being measured. If the pupil can correctly answer a sufficient number of

these items, he has achieved proficiency in the particular skill--regardless
of how his classmates have performed on the test.

The purpose of norm-referenced tests, however, 1% to discriminate among
pupils, to reveal differences in performance, rather than mastery of a skill
or subject area. This objective demands the inclusion of a variety of items,

some of which must be relatively obscure or difficult, in order to differentiate
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awong pupils. Accordingly, norm referenced tests must contain items which
cover not only the msin ideas or skilis taught, but alsc the fiaer points,

knowledge of which may not be esgential to proficiency in the: #ubject area

_-or skill -under consideration.

A good criterion-reférenced test should produce less variability in
pupil performance within each administration than betwgen_pre- and post-
adainistrations. An ideal criterion-referenced measure would actually register
zero varlability among pupile on both the pre~ and posttests but a maximum
amount of variability between the two -administrations. In other worda, all
the pupils would answer all the items incorrectly on the pretest and correctly
on the poattest. The truly effective teacher snould be able to reduce
variability in achievement among pupils by obtaining approximately 100Z
mastery of the specified objectives for each pupil taught., A criterion-
referenced test can show how well the teacher has achieved this goa8l by
indicating the number of pupils who have mastered the material taught. A
norm-referenced test, on the other hand, by presenting content more global
and extensive than that which can be taught during a brief
measurement period, intentionally prevents all pupils from obtaining 100%
maatery and thereby increases rather than reduces variability in pupil
performance.

It ahould be obvious that criterion-referenc;d teats measure the
outrcomes of specific teaching processes better than norm-referenced tests.
The latter, in fact, may measure behaviors beyond what 18 taught by or
even of intereat to a particular teacher.

Guideline 2: Both_Process and Product Behaviors Should Be Measured .

Proceas behaviors refer to teacher performance while product behaviors

involve pupil change. Classroom assessment should include both process and

product measures azs indices of teacher effectiveness. While quesations raised
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about the stabiiity of teacher effects on pupil achieveméent have caused some
researchers to advocate use of one or the other, both process and -product
measures are essential to valid meadsurement, since we cannot assume that
stable teacher behavior always produces stable pupii outcomes or ‘that .stable
pupil outcomes are always attributable to stable teacher behaviors.

The strongest evidence supporting the use of product m2asures comes from
Rosenshine (1970), Brophy (19?3),'apd Shavelson and Dempsey (1975). Rosenshine,
examining nine studies of classroom behavior (both long- and short-term),
found. that teacher effects upon pupil achievemént were hédérately consistent
when instructors were teaching the same material to different students——a
circumstance which approximates the real, day-to~day teaching environment.
However, when instructors were teaching different matgrial to the same students,
or different material to different students, pupil outcome was less consistert,
suggesting that these latter situations are the least desirable contexts in

¥

which to measure teacher effects.

These findings are confirmed by Shavelson and Dempsey (1975) who,
examining all available long- and short-term studies of teacher stability
published since the Rosenshine review, also conclude that teachers teaching
the same material to different students are moderately consistent. |

The strongest support for this view, however, is provided by Brophy
(1973), who reports QCabiliCV data from the Texas Teacher Effectiveness Study.
After collecting pupils' scores over a 4~year period on a given subtest of
the Metropolitan Achievement Test, Brophy judged the mean scores of each
teacher's pupils for a liﬁear pattern. Overall, 28% of these judgments
indicated linear constancy, 13% linear improvement, 11X linear decline, and
497 non-linearity; thus, about half of the assigned judgments indicated some
form of consistency in the ways various teachers engender pupil achievement.

When considered in conjunction with the findings of Rosenshine and Shavelson
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and ﬁempaey.-these results suggest a fairly high degree of consistency
among teachers in genmerating pupil gains, at ledst in teaching the same

content to different groups of similar students=-circumstances which, as

T
-

pointed out, resemble the natural teaching situacion.

Why, then, in the face of such evidence, do some reséarchers discourage
the use of product indices, in favor of process measures of teaching
effectiveness? Glass. (1974), the major proponent of process measures, bases
his opposition to the use of pupil outcomeé on atétié;ical grounds. Examining
21 short-term studies, including chos?_re@ieﬁed'bi'ﬂoaenahine. Glass points
out that confidence intervals for onl& 4 out of 21 stability coefficients
failed to span- zero. Glass effectively demonstrates that even when teachers
are §houn to be relatively consistent over contént and pupils, the stability
coefficients themselves may not be accurate estimates of the consistency of
teacher performance-~~though product measures of teaching effectiveness often
asgume such consistency.

These findings lead Glass to argue against the use of either standardized
achievement tests or performance tests of teaching effectiveness (which compare
different teachers by requiring them to teach a specified topic to a randomly
formed group of pupils for one cluss period, after which the pupils are
teatea for mastery of the material taught). He suggests, instead, that
process evaluations of the teacher, made by trained observers or students,
are the most gtable indices of teacher effectiveness. Such evaluations, he
propoaes, should perhaps focus -on the 11 teacher variables identified by
Rosenshine (1971) as "promising." Glass qualifies his endorsement of these
variables, however, by specifying that no characteristic of teaching should
be incorporated into rating scales until research has established that it

can be reliably observed and that it significantly relates to desired pupil

outcomes.
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Shavelson and Dempsey, in a more recent, unpublished paper (1977) give
-qualified support to Glass' promotion of teacher process variables. Reviewing
teacher process behaviors, identified as important in their own right or
linked in previous studies to desirable pupil outcomes, Shavelson and Dempsey
conclude that the stability of geacher‘séhavior depends on teaching conditions,
or "facets’ (i.e., grade level, subject aatter, and type of students). While
the variables "teacher presentation," "positive and neutral feedback,"
"probing,” and "direct teacher -control” were relatively stable across facets,
‘the consistency of six sdditional variables was unclear. In other words,
some process variabley are stable and some unstable.

It appears, then that the stability of béth product and process behaviors
is open to question. While the findings of Rosenshine, Brophy, and Shavelson
and Dempsey (1975) suggest that pupil gain is moderately stable under certain
conditions, these findings must be interpreted cautiously in lﬁght of the
criticisms of Glass. In turn, Glass' endorsement of process behaviors as
the most stable Index of teacher effectiveness must be qualified by the more
recent (1977) findings of Shavelson and Dempsey.

Most of the studies reviewed by these authors have assumed that pupil
achievement is caused by teacher behavior; that is, if pupil gain was
inconsistent, it was assumed that teacher behavior was unstable. Of course,
it 1s possible for pupil performance to be unstable, r#gardless of teacher
behavior. Or it can be stable in spite of teacher behavior. It should be
clear, then, that we must first determine the stability of teacher process
variables in order':o make inferences about teacher behavior from pupil
achievement. Though we would like to believe that stable teacher behavior
leads to stable pupll achievement and that unstable teacher behavior leads
to unstable pupil achievement, research indicates that we cannot make such

assumptions. We must Instead study teacher behavior separately and then
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relate our findings to pupil achievement, thereby including both process and

product measures in our ASsessnent.

Guideline 3: Performance Measured Should Match Objectives Planned

Teacher snd pupil performance measures that are unrelated or-only

tangentially related to the teacher's goals and ohjectives are virtually

worthless for both experimental and evaluative purposes. Yet, it is not uncommon

to find behaviors and.skillé gsélected for investigation that ;re incongraant
with the objectives of the tedcher.

To ‘maximize the probability of congruence between the teacher's objectives
and the performance measured, a table of behavioral specifications can pe
developed. Such a table i8 developed according to the: following process:
first, the educational goals of teachers, administrators, and the community are
recorded; second, the teaching behaviors implied by these goals are determined
and appropriate measures of teaching process selected; and, third, affective
and cogunitive outcomes of pupils are logically derived from the identified
teaching behaviors. The educational goals of teachers and others are used to
select the teaching behaviors to be measured and, in turn, these teaching
behaviors are used as a basis for extracting desired pupil outcomes. A

comparison of pupil outcomes and instructional goals serves as a logical check

on the apprepriateness of the assessment tools and related outcome behaviors

used in the teacher research or appraisal stvdy. This process is showm in

Figure 7.

Insert Figure 7 sbout here

Guidel;ne 43 Objgcpives Planned Should Match Objectives Taught

Even when instructional objectives are congruent with. instrumentation,
factors outside the teacher's .control can disrupt planned instruction.

Teacher behavioriats must take into account such factors as extreme ability
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-differences among the pupils in a class, the teacher's familiarity with rew

materials, unexpected curriculum changes requested by department heads, -and
inteiruptiéna for nonacademic activities (sporting events, pep rallies, and
classroom visitors)}, -all of which may alter planned inatruction and thereby
deprive the teacher of opportunities to pérform the behaviors that are to

be observed.

-To determine whether plamned content was actually taught, the investigator
must develop a systematic method of monitoring the congruence between instructionil
activities and'effectivenessqcri;eria throughout the assessment period. During
the immediate stage of measurement, in particular, data can be collected to
determine if practical constraints have prevented adequate instruction in
relation to predetermined objectives. This may be accompliéhgd by: (1)
glving a list of objectives organized by various content areas to-teéchg;q,
who then check those which they feel have been- taught, and (2) giving a list
of content areas arranged according to concepts and principles to Eggllg, who
then check those areas for which they petceive instruction to havg been '
provided. If both t;acher and pupil checklists concur that pér;i;ular content
was not covered, research data collected relevant to that content should be eliminated
from the study or left uninterpreted. If a large proportion of students (but
not the teacher) agree that certain material was not covered, that material
may be ignored or interpreted cautiously. In this case, pupils’' perceptions
may help idéntify content areas which need greater emphasis, clarification,
or measurement.

Guideline 5: Short Measurement Periods Are Preferable to qug

Measurement Periods

Teacher effectiveness research suggests that the length of a measurement

period may be as short as a single lesson or as long as a full year of

instruction. While both extremes are Possible, a short measurement period,
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incorporating a series of interrelated lessons, commonly referred to as a
teaching unit, is preferable. A long measurement period may be appropriate,
however, when higher~order objectives (those requiring the pupil to analyze,
synthesize and evaluate content) are taught.

A factor favoring shorter measurement periods is the tendency of events
outside -of the classroom to intérfere with the teachér’s instructional plans..
When measurement covers a relatively brief sfan of time, factors such as the
pupil’s home life, the instructional experiences he encounters outside of
school (via the library, television, and his peer-groups), and the effect of
holidays and vacations, are less likely to influence his performance. A

longer measurement period, on the other hand, affords many more opportunities

for factors outside the classroom to affect pupil outcomes. A relatively brief

asgessment period, linked to a specific area of instruction, reduces the
chances that potent forces external to the classroom will interact with the

behaviors and skills being measured. 1

Shorter measurement periods, though, require multiple assessments

obtained at systematic intervals throughout the school year. Single assessments,

while minimizing the Influence of external factors on pupil performance,
increase the chances of measuring teacher behavior which 18 atypical. Though
assessments should cover a relatively brief period of time (the span of a
lesson or a unit), they should be conducted repeatedly, throughout the school
year. These can be planned randomly to obtain a general "picture” of

teacher behavior, or systematically to capture hehaviors or skills associated

with particular content areas and teaching objectives.

Guideline 6¢ Adjusted'Gain Rather Than Raw Gain Should Be Used

for the Analysis of Pupil Growth

The term raw gain refers to the difference between a pupil's pre- and

posttest score while the term adjusted gain refers to a considerably more
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complex gcore derived from several intermediate calculations. Although raw
gain scores are sometimes used to assess pupil change, adjusted gain is
preferable. Raw gain scores guffer from several critical deficiencies which
render them virtually uninterpretable.

Two of these deficiencies are unreliability and susceptibility to
distortion by the regression effect. The regression effect refers to the
tendency of scores which deviate considerably from the mean to: approximate,
or lean toward, the mean on subsequent assessments. This phenomenon affects
the measurement of pupil change when a student's pretest score is subtracted
from his posttest score in order to obtain a l11:liffif:_ml_'u:ua--s_n:t:iré." Those
pupils scoring high on the pretest -tend to score lower on-thezposttést,_and
vice versa, ragardlegs of the average gain or loss registered for the entire
class. This regression effect is particularly distressing since it operates
unequally on pupils. That is, one pupil's posttest score may be affected by
his pretest score to a greater degree than another pupil's posttest score.
This differential effect of the pretest upon the posttest distorts any
meaning the raw gain score might have for determining pupil change.

To correct for this distortion, residual gain or a conceptually similar

6,7

technique, analysis of covariance, must be used. Residual gain is computed

by correlating the pre- and posttest scores of all pupils, predicting a

posttest score for each pupil on the basis of his pretest score, and subtracting
it from his actual pagttest score. This procedure creates a measure of gain
which is independent of the pupil’'s initial standing and, therefore, more ;

representative of the true change which has occurred during the measurement

period. Analysis of covariance, which statistically holds constant the effect
of the pretest scores, can be used to accomplish this same objective in a

more efficient manner by offering greater detection power, i.e., reducing the

probability of failing to reject a false null hypothesis (Type II error).8
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The raw gain acore, besides being subject to distortion caused by the
regreasion effect, is also motoriously unreliable. The 0se of two Scores
(pre~ and posttest) in calculating raw gain assumes that any difference
between the two 1s due to the effect of intervening inscructién. This
procedure also. assumes that any gain from pre- to posttest indicates pupil
improvement. As noted earlier, the researcher often overlooks the fact
that the gain score 18 derived from two measures which are less than
totally reliable. The raw gain score inherits unreliability from both ‘the
pre- and the posttest and is theréfore considerably legs relisble tham either
of the sources from which it is derived. TFor exampie, if the correlation
between pre~ and posttest is .70 and the reliability of each is .80
(coefficients which in practice are fairly common), then the reliability of

‘the gain score would be .33, Clearly, raw gain scores are not sufficiently

reliable to serve a8 indices of pupil change.
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‘Footnotes

1Some of my esteemed U.5. colleagues may differ with: me on this point.
While the issues raised by .our differences are perhaps too .complex to present
in their entirety here, geveral should be mentioned. The tendencies to (1)
report significant findings which fail to exceed the nuimber -expected by chance
and (2) ignore differences in the opérational definitions of purportedly
gimilar constructs serve as examples of the problems which have either reduced
the c¢redibility of “significant" findings or led to -the proliferation of
“null" findings. )

Rosenshine’s review (1971) illustrates these problems. Rosenshine
examined the findings of approximately 50 -different studies in which over
200 separate teacher behaviors were investigated. On the basis of evidence
from these studies, 11 behaviors were Selected as potentially promising in
relation to pupil performance. In interpreting the efficacy of these 11
behaviors, however, we must remember that they were derived, for the most
part, from correlational, not experimental, studies. Therefore, causation
cannot be inferred. Furthermore, these behaviors were derived from clusters
of heterogeneous research studies which actually showed mixed results; some
studies within a given cluster failed to confirm the_efficaéy of the variable
in question. Also, variables were often operatioﬂally‘defined differently
by different investigators. ' And finally, in gome studies the number of
significant findings failed to exceed that which could be expected by chance.

The problem of operational definitions is illustrated by the teacher
variable clarity, which, Rosenshine points out, has been defined in three
very different ways:

(1) whether 'the points the teacher madé yere clear and easy
to understand" (Soloman, Bezdek, & Rosenberg, 1963);

{2) whether "the teacher was able to explain concepts clearly...
had the facility with her material and enough background
to answer her children's questions intelligently” (Wallen,
1966) H . L
(3) whether the cognitive level of the teacher’s lesson appeared
to be "just right most of the time" (Chall & Feldman, 1966).

The problem of chance significance #s illustrated by a finding of my
own which, I suspect, is not uncommon. I recently had occasion to analyze
the extent to which process-product relationships in a large-scale teacher
effectiveness study replicated over two consecutive years, during which time
instrumentation and teacher sample remained constant. Of the 3,050
relationships my colleagues and I studied; only 24 were significant at
P < .10 in the same direction for both years! A much more favorable result,

since few replications of this type are conducted, teacher behaviorists may
never discover how unstable their findirn:zs -actually msy be.
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of course, would have been expected on the basis of chance alone. Unfortunately,




— - B,

4

'ZStudies by Stallings and Kaskowitz (1974) and by Brophy and Evertson
(1974) indicate the large number of variables customarily -studied: in field
research of this kind and the number of significant findings which are
obtained before replication.

3It is important to note that only one study (Shavelson & Dempsey, 1977)
has closely examined the stability of teacher behavior qua teachér behavior
as opposed to inferring the ctability of téacher behavior from its -pregumed
effect on pupils. I will return to this point lzter to demonstrate the fallacy
in this inference and the need for both types of stability studies.

kIc 1s entirely possible that for some indices of teacher behavior the
number -of occasions and raters needed to reach an acceptable level of
reliability would outstrip one’s rescurces. In this case, it muat be assumed
that the behavior of interest is what I prefer to call logically unstable as
-opposed to psychometrically unstable. Also; this 1is the point at which the
definition of reliability turns to one of generalizability, i.e., the
generalizability of the construct ueasured over different conditions and.
raters. Crombach et al. (1972) make an excellent case for designing studies
which can assess an instrument’s generalizability over different facets, or
experimental conditions (i.e., sources of variance), as opposed to simply
reporting the reliability of an insCrument in a single context as our classical
definitions of reliability (Lord & Novick, 1968) suggest:

5Only theoretically will it be the same, in which case we must assume no
specific variance. Practically speaking, this is a near-to-impossible event.

6Residual gain, umfortunately, is not an entirely satisfactory correction
for the regression effect. It requires adjustment, -depending on the extremeness
of posttest scores. A gain score 18 increased 1f the pretest score is high
and decreased 1f it 18 low. In other words, pupils who score high on the
pretest have points added to their posttests (because the regression effect has
artificially pushed -their posttest scores down, toward the méan), and pupils
who score low on the pretest have points subtracted from their posttest
{because the regression effect has artifically pushed 'their posttest scores
up, toward the mean). Since the amount of adjustment depends on the :position
of the pretest score in relation to the mean, it varies from pupil to pupil.
Unfortunately, the adjustment z2lsoc depends on the characteristiég of the
pupils being tested, and this information is generally unavailable.

7Hhile residual g3in gcores a2nd analysis of covariance are repeatedly
discussed in the literature (Rosenshine, 1971; Soar, 1973) as "parallel”
techniques, they, in fact, are not. These different computational procedures
are not mathematically equivalent and, therefore, can, in any given research
effort, lead to quite different results, introducing the distinct possibility
that the regearcher may reject the null hypothesis with one technique and fail
to reject it with the other. Generally, analysis of covariance 1is -the
preferred technique since its power to detect a significant finding, when one
is present, exceeds thatofthe residual gain procedure. Hence, I refer to
these teéchniques as conceptually similar because, though they are fallable
(Cronbach & Furby, 1970), they both offer methods: of dealing with pretest

performance. .
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SThé analysis of covariance procedure can be represented by the full

model, Y = 4 + blTB + bzPre + e, and the restricted model, Y = a + B3Pre + e,

where TB is the teacher behavior of interest, Pre is the pupils’ pretest
achievement,.and'Yis pupil posttest achievement. The multiple -correlation

coefficient for the full model (Rz) ninus the Rz for the restricted model describes
the relationship between. teacher behavior and pupil posttest achievement with
pretest held constant or, equivalently, R%ull - Rﬁes is the squared part
correlation hetween teacher behavior and pupil posttest performance, with

pretest partialed out, See Porter, A,, & Chibucqs, T. Selecting analysis
strategies. In G, D, Borich (Ed.), Evaluating educational programs and products.,
Englewood Cliffs, N.J.: Educational Technology Publications, 1974. ST
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