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THIS REPORT DESCRIBES THE INITIAL VALIDATION OF
PERFORMANCE TESTS OF TEACHER EFFECTIVENESS - -USING PUPIL GAINS
AS THE CRITERION Of EFFECTIVENESSAND THE STEPS TAKEN IN
RECOGNITION OF THE PROPRIETY OF SUCH MEASURES ONLY IF ALL
TEACHERS ARE TEACHING FOR THE SAME OBJECTIVES. AS A FIRST
STEP, IT WAS HYPOTHESIZED THAT A VALID FERFORViNCE TEST OF
TEACHER EFFECTIVENESS SHOULD DISCRIMINATE BETW..EN TWO EXTREME
GROUPS-(1) NONTEACHERS AND (2) SUPERIOR EXPERIENCED
TEACHERS - BEFORE IT COULD BE ',MED FOR ASSESSING TEACHERS WHO

DIFFER IN SPECIFIED WAYS-(E.G., THOSE WHO ARE AND ARE NOT
INTENSIVELY TRAINED TO BRING ABOUT BEHAVIOR CHANGE IN
STUDENTS). SCORES ON STUDENT ACHIEVEMENT MEASURES ON TWO
INDUSTRIAL EDUCATION TOPICS WERE ASSESSED FOR RELIABILITY AND
INTERCORRELATED WITH MEASURES OF GRADE POINT AVERAGE,
INTEREST IN THE SUBJECT MATTER, AND WITH WONDERLIC PERSONNEL
TEST SCORES. THE OBJECTIVE HERE WAS TO DETECT VARIABLES THAT
COULD POTENTIALLY BE USED TO CONTROL FOR STUDENT DIFFERENCES
IN SUCH FACTORS AS "SET," INTELLIGENCE, ETC., IN ASSESSING
TEACHER EFFECTIVENESS. KUDEi- RICHARDSON RELIABILITY
COEFFICIENTS OF .44 AND .78 WERE FOUND FOR THE ACHIEVEMENT
TESTS. TEST SCORES CORRELATED .68 WITH GRADE POINT AVERAGE. A
"PERPLEXING" FINDING WAS HIGHER TEST SCORES AMONG THOSE
EXPRESSING LESS INTEREST IN THE INSTRUCTIONAL TOPIC. PRETEST
SCORES WERE MORE HIGHLY CORRELATED WITH POSTTEST SCORES THAN
WERE WONDERLIC SCORES. (PAPER PRESENTED AT THE 1966 AMER.
EDUC. RES. ASSN. MEETING, CHICAGO, FEBRUARY 17 -19, 1966).
(AF)



1:

OR 4 IV
Pgper Presented at the 1966 American Educational Research Association Meeting

Chicao*, Illinois, Pebruary 17-19, 1966

A PERFORMAN.M TEST OF TEACHIM ri.nrik.--niagEss*#

W. james ti'ophan and Eva L. Bakez
University of California, Los Angeles

Pro.colem: One of the more en-during and distressing problems 3 r educa-
es t ±on has been our ine.bility to develop satisfactory laeausres of teacher

effectiveness. Although, the m!ourit of attailtion which this problem has
received during the past sixty year is considerable, few really promis-
in12 advances have occurred. (.4eneraliy, three classes of criterion mea-
sures Lave been employed in previous empirical studies: ratings, obser-
vations, and pupil gain. Most researchers in the field agree that the
ultimate criterion of teacher c petencci is pupil growth, and usually
ratings arid observe.tiont3 of the teachers behavior have been used as in-
dications of the .instractorvs probable influence on pupils. _

e prime difficulty in using pupil change---ass a measure of teaching
proficiency is a wnsequence of the fact that different tevtlers oftm
seems to accomplish different objectives. Turner and Fa' tle have built a
comoellina argwent that since teachers objectives vary from situation
to situatian it is impossible to use measures of teaching effectiveness
which do' not take account of such variability and thus inappropriate to
compare teachers on the basis of their students' growth toward dissimilar
goals. These researchers2 have attempted.to.resolve this dilemma by using
as an index of teaching skill the teachervakil.ity to solve paper artd
pencil problems which represent elected teaching tasks. in their approach,
the teacher is required to perform several different types of tasks, such
as determining the order of materials according ,to their difficulty level
for pupils.

The rationale for the research described in this paper is s4....1.-Ailar to
that of turner and Fattu, except that an acts al perfc.xmance test of teach
eris ability to produce pupil adhievement is used instead of a paper
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and pencil predictive test. The problem of different objectives is hope-
fully allayed by giving teachers identical goels to adhieve. The assump-
tion is that a teacher wbo is a gaccessful goal achiever with given ob-
jectives wins other faeiors remaining equals more probably oe saccessful
in achieving his own instructional objeetives.

It is with this in mind that a series of performance tests of instruc-
tor competence are beina developed at 1.I.C.L.A. wider peovisions of two

contTAietA, Twc3 (IC tha 2re 4%1 to 4ritirt vecat;,,eel edtl-

cation and one is in the social sciences. These tests consist of (1) a
set of operatioaal instructional objectives stated in terms of specific
pupil behaviors, (2) a collection of possible learning activities which
the teacher may wish to employ, and (3) pre- and post- tests, not seen or
administered by the teacher, which adnere closely to the operational ob
jectives. The objectives and possible activities are given to the teacher
one week in advance of instructice, and he is told to prepare plans for
three weeks of teaching. By stipulating identical objectives to be achieved
and tested but permitting teacher divergence in accomplishing these ends,
a metho4 of evaluating teacher performance without impileging on individual
pedagocAcel style is provided. Teachers are co paring on the basis of
their pupils* achievement rather than others more idiosyncratic criteria.

Etelated Research. A review of teacher effectiveaess research since
the turn of the century finds a considerable number of studies, but none
which might be classified as "breakthrough." Along witD the periodic
reviews of the fields such as those by Morsh and Wilder-' and, more recently,
Barr's and Ryans 's we have witnessed a number of theoretical and empirical
reports by individuals such as M. Cogans N.Flanders, N. Gage, D. Medley)
B. Smiths R. Wilk, W. Edson, and J. Withall', to mention but a few.

There is, fortunately, an increasing tnedericy on the part of researchers
to do away with such simplistic notions as the effective teacher and to
replace these conceptions with a view that the teachees instructional
proficiency is the function of the particular setting in which the instruc-
tion takes places including the particular students, ;be social and physi-
cal environftent, and the instructional noals.
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The present line of research is an outgrowth of the writerse studies
of the influence of certain aspects of teacher education programs of the
classroom insteuctional behavior of student teachers. In these projects,
the problem of dissimilar instructional goals presented formidable mea-
surement obstacles. The decision to develop performance tests of teaching
proficiency was reached pertly a.A A 7C)elll 1. of these t414*--7012-i V es.

ple.lastives. At the end of two yesrs it .is planned to test a specific
validation hypothesis with each of the three performance tests, The hypos
thesis is that there tilill be significant differences in pupil gains achieved
by (I) non-teachers and (2) copereinced teachers in a limited instrutional
situation provided by the performance tests of teaching proficiency. Al-
though this hypothesis relates to the validity of the performance tests,
the prior question of their reliability will also be treated. The predicted
outcome of the primary hypothesis test is that the everienced teachers
will produce better student gains than the none-teachers. At present only
two of these tests have been developed to the point where they have beenfield tested. This paper will describe the preliminary results with these
two instruments.

It should be pointed out that this two year project represents only
an initial effort to validate the performance tests. If the tests with-
stand this evaluation* more sensitive attempts to assess their validity
must be undertaken. The vhlidation of a teacher effectiveness measurementdevice its particularly difficult, of course, because of the lack of de-
fensible criterion measures against which to evaluate teacher performance
on the device. Thus, as a first step in the evaluation of these new in-
straments we will attempt to show that at least the tests discriminate
between two extreme groups: (1) non .teachers and (2) experienced teachers
previously judged superior by their supervisors with respect to promoting
pupil achievement.

The writers are well aware of the notorious deficiencies in adminis-
trator ratings of teacher competence. Yet* for this first assessment of
the performance tests* validity it sews reasonable that a group of teach-
ers who have been judged excellent by administrators and supervisors
should certainly be able to out-perform a group of non-teachers. Thisassumption* of course, is central to the rationale of the study.

If the perfoomance tests withstand this initial trial, it can then
be seen if they discriminate between other groups such as (I) teachers
whose past records indicate great ability to produce pupil achievement
(as reflected by student performance data) and (2) teachers whose records
indicate the opposite. The tests should also discriminate between samples
of (1) ekt->eri6nced teachers and (2) experienced teachers who have received
special, intensive training in how to bring about student behavior change
with respect to specifiel objectives. These studies, however* depend on
the perto.fatance tests,1 first passing the validity hurdle rep,esen14.-ed by
the presently planned investigation. .

p--9:4-ait....e. of the Tests.: At this voint initial versions of two tests
have been developed in the fields of electronics _end auto-mechanics. A
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difficult early decision :regarding these two tests involved the selection
of topics for the unit. Ideally, it was judged that t9p.cs should be fl)
sufficiently important so that teachers would be wining to include titiem
in their curricula, and (2) sufficiently unique so that great student
familiarity with the topic would not Ise common. It was also hoped ;that
topics could be selected which could be inserted rather freely at various
points during the academic year.

With these criteria in eind, the topic. selected for the elect :tonics
unit was the "General Principles of Electronics Troubleshootino," and the
topic selected for auto- mechanics was "Carburetion." Although developmeut
of the social science test has lust commenced, the topic tentatively
selected is "Research Methods in the Social Sciences."

Developmental work on the two units occurred in the following pattern:
first, tppicsjseeting the above criteria which might be covered-in two
or three weeks were selected. These were then submitted to several subject
matter specialists who served as consultants during the project. From
these tentative topics, two were selected and a series of instructional
objectives were prepared which were also screened by consultants. A pre-
liminary set of these objectives was agreed on and test its based dir-
ectly on the objectives were developed. In addition, possible learning
activities and reference materials were assedbled. In some instances
these learning activities were designed to be particularly pertinent to
the given objectives. In other cases, the activities were planned to be
"flashy" but not germane to the objectives. tt was thought that less
experienced insturctors might be attracted to the "flashy," irrelevant
activities, but that the sophisticated teacher would tend to use the per-
tinent abtivities. These matetials were revised several times prior to
initial 'trial. It is, of course, possible that the teacher might choose
to develop his own activities and not use any of t'se materials provided
in the unit.

The early for of the post-tests were Given to several teachers for
administration to claeses of students currently taking electronics or auto
mechanises courses. Such data underwent item analysis procedures which
resulted in the Improvement of many test items.

When rem*, for the first field trial both the carburetion and elee-.
tronics unit consisted solely of objectives measurable by paper and'pen-
cil tests. The instructional time alloted to each was ten hours. Currently,
the carbruretion materials

.{with 49 objectives) consists of 22 pages while
the electronics unit ( with 23 objectives) consists of 41 pages. Both units
were considered incomplete, for it is planned during the next year to add
objectives demanding performance on actual carburetors and electronic cir-
cuit boards which will require-the instructional period to be lengthened
from 10 to 15 hours.

For each unit a pre- and post- test were prepared. The posttest for
electronics consists of 32 multiple choice its and the post-test for
carhuretion consists of 97' multiple choice items. Both of these tests
were drawn specifically from the objectives. Items for the pre-tests were
randomly selected from the post-test item in order to provide measures
which cauld be completed in approximately 20 minutes. The pre-test for
electronics contained 17 items while the carberetion pre-test had 20 items.
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Initial 112221. Both performnce tests were given their first test
ring January and February, 1966. The electronics teet was tried out in

eight electronics classes at Los Angeles Trade Tethaical CoIlege.7 The
carburetion performance test was tried out in two classes, one at the
junior college level at Los Angeles Trade Technical College; and one at
Fullerton Union High Schoo1.8 Thirty-six students took part in the car
buretion tryout and 108 students in the electronics tryaut.

Each instructor was given a copy of the unit objectives and the re-
source materials approximately one week prior to the time he was to teach
the unit. Each was instructed to attempt to accomplish the objectives
stated in the unit, but to use any instructional techniques he wished. For
purposed of this trial, participating instructors were also asked to make
suggestions regarding ways in which the materials could be improved.

Arrangements were made with each teacher so that a 'amber of the
research staff addnistered (1) a twenty minute pre-test during the first
day of the ten hours devoted to the unit and (2) a firty minute post-test
at its conclusion. In addition, a questionnaire was administered- to the
students at the close of the unit. A questionnaire was also given to the
teacher at that time soliciting his suggestions regarding the unit. finally,
in two of the electronics classes and one carburetion class the Wanderlic
Personnel Test, a 12 minute test of "problem solving ability" was adminis-
tered to the students at the time of the pre-test-. In all; 25 different
variables were repreeented by the two questionnaires and the WIOnderlfc.
The trials were completed between the dates of January 17 and February 10,
1966.

Two different types of analysis were tttonducted on the pre-
lin3.nary data. The first was to compute item analyses and coefficients of
internal consistency (Kuder Richardson Formula 20) on the pre- and post-
tests. The second was to compete intercorrelations among the several mea-
sures. Ker; interest in the latter analysis focused on the possibility of
detecting variables which could be used, in part, to control for differ-
ences among the pupils due to such factors as "set" toward the unites ma-
terial, intelligence, etc. Further, of course, the responses of the in-
structor were carefully considered. The overall purpose of the initial
analysis was essentially heuristic. We were attempting to find possible
variables to be considered in subsequent trials of the materials.

It was fully expected that a great number of deficiencies would exist
in the first experimental versions of both the peoformance tests. Proce.
dural deficiencies regarding such details as tests administration, rela-
tions witth instructors, etc., were also anticipated.

MININIMINIIIIONI11.12W101.1111106.1111.

7Appreciation is expressed to the administration and staff of Los Angeles
Trade Technical College for their participation in this investigation.

8Appreciation is also expressed to the adlinistration and staff of
ftllerton Union High School for their participation in this investigation.



ReF,alts. The performance of students on the p. and post-tests is
suamarised in Table 1. Item analysis retialts revealed a considerable
namber of :Ltemss particularly in ''% 4a electronics tests; which were in
need of revision. The KR c,.)efficients were markedly highsc for the
carburetion tests than fo,c-the electronics tests.

Table 1
alectronics and Carburetion Pre- and Post-Tests Results

~:e3MMICOMM,INC Mal..0.1.17410.--YOKAGNOMWOW.3=. Jf2a.-1..MMLIlicaP0011=s.somIsaa/mettoXICOMINeleAlawp..MBKRIbealiof

gleeisonics
Fre-Test Post-Test

Carburetion
Ore-Test Post-Tes.

Number of Pupils 108 96 36 33

Number of !tees 17 52 20 07

Mean 9.6a 23.68 10.41 51.64

Standard Deviation 2.7/ 9.57 3048 /7.86

Ki120 .56 .44 .71 .78

aIVAIN141...1010.1.110 INC411.11q..111.11101I
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Of the 25 variables constituting the pupil and teacher questionnaires
and the Wonderlic test, interest centered can those which might be of value
in adjusting for initial differences among pupils and/or teachers. How-
ever, some of the questionnaire items were not constructed for this pur-
pose. For instance, teachers were asked to list the number of instruc-
tional hours they actually used during the unit. While one might be
interested in the possible correlation between instructional time in-
vested and pupil achievement, there is Do need to control for such
instructional variables. On the other bard, if related to post-test
scores, pupil entry behavior variables, such as grade point average, as
well as teacher variables, such as sttitude toward the unites objectives,
might permit statistical covariance adjustments in analyzing data.

In the case of carburation, the variables which were most strongly
related to post-test performance were the following (all positive rela-
tionships): (1) pupils, overall grade point average, r=.60, (2) pupils"
estimate of the pre-testes difficulty, Loa., the students who thought it
easier tending to score higher on the post-test, r=.60; (3) pupils'
evressed interest in the general field of auto mschanics i.e., the
students responding with less interest tending to score higher on the
post-testy z=.59; (4) pupils' dressed interest in cartaretion prior
to beginning the unit, iee.: lower interest associated with high post-
test performance, r=.57, and (5) pre-test scares, rtn.56. The correla-
zion between Winderlic scores and post-test scores for only one class
or 20 pupils was .26.

For electronics, the variables most highly related to post-test
performance were (I) pupils' estimate of the pre-test5s difficulty,
i.e.; students who thought it easier tending to score higher on the
post-test, r=.56; (2) pupils' overall grade point averages r=.49



(3) pupils' expressed interest in the general field of electronics,
i.e., students responding with less interest tending to score higher on
the poet-test, r= .47; and (4) pupils' expeessed interest in electeenics
troubledhooting prier to beginning the unit, i.e., lesser intermit
associated with highee test perfeemanee, ceerelet4e`els
existed between post-teet scores and pre-test perfornance (r = .05) as
well as yonderlic performance (r =

The chief suggestions from participating instructors concerned
the eddition and deletion of certain objectives for the %mite. A mem-
ber of criticisms were made of the technical t inolegy employed in the
objectives and reference materials» i4any instructors thought that the
topics could not be adequately treated in tee instructional hours. Many
minor deficiencies in the quality of the reference materials were also
noted.

Discussion. This first trial of the two performance tests yeilded the
anticipated resull.s, namely, a host of defects in the prccedures and
materials employed. The internal consistency coefficients for the elec-
tronics pre- and post-tests were particularly low and will warrant fac-
tor analytic trea.-ement to see if CO we are indeed meaSu.ri'ng two or
more relatively distinct dimensipes or, as is more likely, (2) the
test has too many poor.

The strength of the relationships between the post-test 'measures
and some of the pupil variables which might be used for control pur-
poses was rather encouraging. Several of the relatemships were rather
perplesdng, however, including the tendency for those expressing less
ineerest in the general field and epecific unit t;:epic to score higher
on the post-test. Common sense might suggest that the opposite would
be true. 'The Wonderlic Personnel Test, apart frog its ease of admin.
istration, seemed to offer little premise in this study as a predicter
of post-test performance. in the case of carburetion, the pre-test
score appeared to be a much more effective predicter. Hopefully*
further analysis of these data and subsequent :field trials will reveal
a number of measures which can be used to reduce variation among
different classes a pupils.

Even though this initial set of data must be scrutinized with !Ruch
more care, it is apparent even now that a great deal more work must be
expended in improving the Elk a t er Jai& and measures involved In these
performance tests of teaching effectiveness.


