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THIS REFPORT DESCRIBES THE INITIAL VALIDATION OF
FERFORMANCE TESTS OF TEACHER EFFECTIVENESS--USING PUFIL GAINS
AS THE CRITERION OF EFFECTIVENESS-~AND THE STEFPS TAKEN IN
RECOGNITION OF THE PROFRIETY OF SUCH MEASURES ONLY IF ALL
TEACHERS ARE TEACHING FOR THE SAME OBJECTIVES. AS A FIRST
STEF, 1T WAS HYPOTHESIZED THAT A VALID FERFORK:NCE TEST OF
TEACHER EFFECTIVENESS SHOULD DISCRIMINATE BETWLEN TWO EXTREME
GROUPS-(1) NONTEACHERS AND (2) SUFERIOR EXFERIENCED
TEACHERS-BEFORE IT COULD BE YSED FOR ASSESSING TEACHERS WHO
BIFFER IN SPECIFIED WAYS-{E.G., THOSE WHO ARE AND ARE NOT
INTENSIVELY TRAINED TO BRING ABOUT BEHAVIOR CHANGE IN
STUPDENTS) . SCORES ON STUDENT ACHIEVEMENT MEASURES ON TWO
INDUSTRIAL ECUCATION 70FICS WERE ASSESSED FOR RELIABILITY AND
INTERCORRELATED WITH MEASURES OF GRADE FOINT AVERAGE,
INTEREST IN THE SUBJECT MATTER, AND WITH WONDERLIC FERSONNEL
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.s IN ASSESSING
TEACHER EFFECTIVENESS. KUREF.-RICHARDSON RELIABILITY
COEFFICIENTS OF .44 AND .78 WERE FOUND FOR THE ACHIEVEMENT
TESTS. TEST SCORES CORRELATED .68 WITH GRADE FOINT AVERAGE. A
"PERPLEXING" FINDING WAS HIGHER TEST SCORES AMONG THOSE
EXPRESSING LESS INTEREST IN THE INSTRUCTIONAL TOPIC. FRETEST
SCORES WERE MORE HIGHLY CORRELATED WITH FOSTTEST SCORES THAN
WERE WONDERLIC SCORES. (PAFER PRESENTED AT THE 1966 AMER.
EDUC. RES5. ASSN., MEETING, CHICAGO, FERRUARY 17-19; 1966).
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A PERFCEMAMCE FRST OF THEACHING RRFLCTIVENESGH# L

W. Jazes Pophan and Bva L. Hakex
University of California, los Angelies

Probiem: Oue of the neve endvring and distressing probiems im educas
tion bzs bDeem our irability ¢o develop satisfactoxy zeauwsxes of t2acher
effectiveness. Although the amount of atteatice which this preblem has
received during the past sixzty years is comsiderable, fer zezlily promis-
ing adwances Lave ofTirzed. Generally, thres classes of criterion nea-
sureg h:ave been employed in previous empirical studies: ratings, cbsere
vations, and pupii gain. Most researchers in the ficid asgree that the
ultimate ckiterion of teacker competende is pupil qs:me"h, and usvally
ratings and observations of the teachex's behavior have Leen used as it
diecaticns of the instzuctor’s probable influence on pupils
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The prine difficulty in using pupil c&aﬁg&~a~3 a weaswre of teaching
proficiency is a conseguence of the fact that differvent tegchors often
seck to accompiish diffevent cbiectives. Turmer and Fastu™ bhave built a
compelling argument that since teachers® objeciives vazxy from sitvation
to situation, it s impossible to use neasuzes of teaching effectivencss
which do mot take account of such varishility, and thus inappropriate to
compare teachers on the basis of thoir stugenis® growth toward dissimilar
goals., These reseamncrs?‘ have attempied to resslve this dilemma by using
as an index of teaching skiil the teacher’s sbility te solve paper and
pencil pzoblws which represent seiected ceachiag" tasks., Im thaixr approach,
the teacher is required to perform several different types of taska, such
as detemining the order of materials according to their difficulty ievel
for pupiis.

Thg rationale for the xeseaxch described in this paper is zsimilar to
that ¢f Turner and Fattu, except that an actual nerformance test of teache
ex’s ability %o produce pupil achievement is used instead of a raper

¥The researcn reported norein was performed pursuant o a contract with
the U,S, Departmant of Health, Education and Welfave.

#The research repoa:ted hereir was supporied by the Cooperative Research
program of the U,5.C,B., U.S, Depariment of Health, Bdvcation and Welfare.

IRichard f.. Turner and Nichclas A. Fattu, “Skill in Teachzng, a4 Reappraisal
of the Conceptis and Sirategies in Teacher Bffcctiveness Research,® Falletin
of the Schoui of Bduecatlion, Indiana Univexrsity, Biceninston, Vol, 35, 5, No. 3 3,
May, 1960.

dRichard L. Turmer, wTagk Performance and Yeaching Skill in the Intermediate
Grades, " The Journal o Teacher h:luua"z.ion, Vol. i4, No. 3, Sspiember, 1963,
“‘pc 299"3070 , -

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE :
PERSON OR ORGANSZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS

STATFD DO NOT NECESSARILY REPEESENT OFFICIAL OFFICE OF FDUCATIOR
. POSiHON OR POLCY. |

WA e e . e -

r—
¥

- o o .a - - - -~




fme week Iin advance of instructicn, and he is
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£. s OF o4 fiezd of wvocational gdu-
cation and ope is in the social sciences. These tests consist of {1} a

set of operationzl instructional obiectlves siated in terms of spemific

pupil behaviors, (2} a collecticsn of possible learning activities which

the teacher may wish tv employ. and (3] pre- and posit~ tests, uot soen oF
acﬁnms tered by the teacher, which Ad%'ae?’@ clase&sr to the eperationsl 0%-
jectives. The objectives and possible aetivities are given to the teacher
iold €0 prepare plans for
three waeks of teaching. By stipulating identical objectives to be achieved
and tested but permmitting teacher divergence in accomplishing these eands,
a method of evaluating teacher performonce without impinging on iadivigual
Teachers are comparing on the baslis of
their pupils’ achievement rather tham other, more idicsyncraiic sriteria,

Related Reseazch., 4 veview of teacher effectiveness vesearxchk siacs
the turn of the century finds a comsiderable number of studies, but none
Along with the periodic
revicws of the field, such as those by Morsh and Wildex® and, morxe xecentiy,

Barr? and Ryeuns®, we have witnessed a mumber of thesretical and epirical

reports by indlviduals such as M. Cogan, N. 6"‘1&336;@“. K, Gage, D, Me@“i@,

W, Bdson, and J, Witkall®, o mention but a few.

There is, fortunately, an increasing tnedency om the part of researxchers
to do away with such simplistic notions as the effective teacher and to
replace these concgptions with 2 view that the teacher’s imstructional

roficiency is the function of the particular seiting in which the iastruce-
tion takes piace, including the particular students, :he social and physie
ticnal aozls
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room Bohavior of Teachers, edited by Harry F. Silbeman Tor the Vol. id,
No. 3, Septesber, 1963, issae of The Journal of Teacher Bducation.
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The present iline of rvesearch is an ocutgrowih of the writers® studies
of ine influence of certainm aspecis of teacher education prodrams of the
classroom imstavcticnal behavior of student teachers. In these projests,
the problem of dissimilar instrustional goals presented formidable mea-
surement obsiacles. The decision ¢o develop performance tests of teaching
proficiency was reached partly as 2 reeult of these Gisfien

Ubjectives. ? the end ef two years Lt.is plamned to test a specific
validation hypothesis with each of the thred performance iests. The hypow
thesis is that there will be significant Qifferences in pupil gains achieved
by (1) non-teachers and (2) expereinced teachers in a iimited inmstrutional
situation provided by the performance tests of teaching proficiency. Al~
though this hypothesis zelates to the validity of the performance tests,
the prior question of their reliablility wiill alsc be treated. The predicted
cuicone of the primary hypothesis test is that the ewperienced teachers
will produce better student gains than the non-teachers. At present oply
two of these tests have been developed to the point where they have been

field tested. This paper wiil describe the prelimirary resulis with these
two instrunents.

It should be poianted ont that this two year project represents onliy
ant initial effort to validate the perforaance tests. If the tests withe
stand this evaluation, nore semsitive atteapts to assess their validlty
rust be undertaken, The validation of a teacher effectivencss measuresent
device is particularly difficult, of course, because of the lack of de-
fensible criterion wmeasures against which %o cvaluate teacher performance
on the device. Thus, as a first step in the evaluation of these new in-
struments we will attempt to show that at least the tests discriminate
between two extreme groups: (1) nom-teachers and {2) experienced teachere
pxeviously judged superior by their supervisors wiik respect to prouwoting
pupil achieverment. '

The writers are well aware of the notorious deficiencies ir adeinis-
trator zatings of teacher competence. Yet, for this first assessment of
the perfornance tests® validity it sesms reasoncble that a group of teach-~
ers who have been judged excellent by administrators and supervisoers
should certainly be able tc ocut-perfors a group of non-teachers. - This
assumption, of course, is central to the rationale of the study.

iIf the perfomance tosts withstand this initial trial, it can then
be seen if they discriminate between other groups such as (1) teachers
whose past records indicate great ability to produce pupil achievement
(as reflected by student perfomance data) and (2} teachers whose records
indicate thé opposite. The tests should also discriminate between samples
of (1) experiénced teachers and {2) experienced teachers who have received
sj-ecial, intensive training in how to bring about student belavior change
with respect tc specified objectives. These studies, however, depend on
the perfs«mance tesis’ first passing the valldity hurdle xep.esentsd by
the presently planned investigation,

Description of the Tests. At this point initial versions of wo tests
have been developed in the fields of electronics and auivemechanics, A
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difficult eaxly decisiom regarding these iwd tests ianvolved the selection

ef topics for the wnic. Ideally, it was judged that t9pies chould be {1}
ufficiently importani so that teachers waulﬁ be wzi‘izng to include t¥em

in their curricula, and (2) sufficientiy unique so that great s%uden’c

Tanlliazity with the topilc would nct he common. It was alsc hoped fhat

topilcs could be selested whick could be inserted rather fieely at va‘r:f.m,q

points during the academic yesar,

With these criteria in mind, the topic selected for the electronics
unit was the "General Principles of Blectyopics Troubl eshooting," and the
topic selected for auto-mechaniss was 'Carburetion.™ Although developaent
of the social science test has just commenced, the topic tentatively
selected s "Resecarch Methods in the Scclal Sc enees.

Develcpmental work on the two units cccuxzed in the fcliewz.ng pattesm:

Fizse, ¢opics meeting the above eriteria which might be covered in two
or three weeks were selected. Thase were them submitted to several subject
matter specialists who sexved as consultamts during the project. From
these tentative topics, two wore selected and a series of instwc:tlena’i
ocbjectives were prepared which were alsc scresned hy consuliants. A4 pre-
lirinary set of these objectives was agreed on and test items based dir~

ctly on the cbiectives were developed. In addition, posss.ble iearning
activztzes and reference materials were assecubled. Ir some instances
these learrning activities were designed t¢ be particularly pertinent to
the given objectives. 1In other cases, the activitlies were planned to be
"flashy" but not gemane to the objectives. It was thought that less
experienced insturctors might be atiracted tv the "flashy."” irrelovant
actzvzties, but that the eephisticated teacher wonld temd to use the per-
tinent activiiies. Tussz mate¥ials were revised several times prior to
initial trial., It is, of course, possible that the teacher might choose
to develcp his own activities and rot use any of the materials provided
in the mu.t. :

The carly forms of the post-tests were givenm to several teachers for
adpinistration to cla:ses of students currently taking electronics or auto
recharing courses. Such data underwent iter analysis procedurxes which
resulted in the improvement of maay test it@s.

When ready for the first field tnal both the carburetion and elec~ .
tronics unit consisted solely of objectives measurable by paper and' pen-

4N

cil tests. The instructional time alloted to cach was ten hours. Qurrently,

the carbuxaetion matexials (with 49 objeeﬁvns) consists of 22 pages while

the electronics unit { with 22 objectives) consists of 41 pages. Both units

wezxe considored incomplete, for it is planned during the next year to add
cbjectives denanding pexi’omance on actuai carburetors and electronic cire
cuit boards which will require the instrustional period to be lengthennd
from 10 to 15 hours,

For zach unit a pre- and post- test were prepared. The post-test for
electreonics consists  of 52 multiple choice items and the post-test for
carburetion consists of 97 multiple choice items. Both of these tests

were drawn specifically from the ob;)ectwes., Items for the pre-tests were
randonly selected fron the post-~test items in oxder iv provide wreasures

which eduld be zompleted in appmxlmate;y 20 ainutes. The pre-test for
electronics coplained 17 items while the carburetiom pre-test had 20 items.
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Initial Tzyout., Both performemes tests were given their first test
during January and February, 1966, The zlectronics tost was tried out in
elght elecironics cimsses at Los Augelies Trade Techmical Coilege.7 ‘“he
carburetion perfexrsance test was tried out im two classes, one at the
junior college level at Les Angeles Trade Techuical College, and ome at
Pallerton Unioe High Scheol,® Thirtvesix studenis tock part im the car
buretion tryout and 108 students in the elgctronics tryout.

Bach imstructor was given a cony of the unit objectives and the re~
source materials approwinately one week prior ¢o the time he was to teach
the unit. Bach was instructed {o attempt to accomplish the cbjectives
stated in the unit, but to vse any instructional {echriques he wished. Forx
purpesed of this ¢trial, participating instructors were alsc asked to make
suggestions regarding ways in which the materials could be improved.

Arrangemncnts were made with cach feacher gv that 2 member of the
regearch staff administered (1) a twenty minute pre-test during the first
day of the ten houzrs devoted to the unrit aad {2} a firty minvte posi~test
at its conclusion. In addition, a questiomnaire was adninistered to ithe
students at the clese of the unit. A questiomnmaire was alsc given to the
teacher at that tinme soliciting his suggesiions rvegarding the unit, Rizmally,
ir two of the electronics classes and one carburetion class the Wonderlie
Personnel Test, 2 12 minuvte test of "problem solving abiiity" was adminise
tered to the students at the time of the pre-test, Im all, 25 different
variables were represeated by the twe questionmaires and the Wondexlie. ‘
The trials were cowpicted between the dates of Jamvary 17 aad February 10,
1966.

Analysis. Two different types of amalysis were conducted on the pre- .
liminary data. The first was to compuie iter analyses and coefficients of
internal consistency (Kuder Richardson Formula 20} on the pre- and post~
tests. The second was to comptite intercoxrelations among the several mea-
sures. Ko interest in the latier analysis focused on the possibility of
detecting variables which could be used, in part, ¢o control for differ-
ences among the pupilis due to such factors as "szt" toward the vnit's ma~
terial, intelligence, e¢tc. Farther, of course, the responses of the in-
structor were carefully considared. The overall purpose of the indtial
analysis was essentially heeristic. ¥We wore attempting to find possible
variables to be considered in subseguent trials of the materials.

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

TAppreciation £s expressed to the administration and staff of Los Angeles
Trade Techniczal College for thelr participation in this investigation.

S8appreciation is also espressed to the adninistration aud staf? of
Fullexton Uniern High School for their pariicipation im this investigation,
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Recults. The perfozmanc
'.’9‘.

e of students on the pre- and post-tests is
summerized in Table ¥ten analysis &.:.aa.-.i:s revealed a congiderable
number of Items, particulariy in the cliectronics tests, which were I
need of revision. The KB ooefficients were markedly higher for the
carbuzetion tests thap fo% the electronics tests.

YTable %
Riactroniss and Carburetion Pra« apd Post-Zests Reswvit

2o e

Biecizonics Carburetion
Fre-Test Fosi~Test Pro-Tect Post~-Test
Number of Fupils 138 98 36 33
Number of Iteme 17 52 20 o7
Hean .08 23,68 1G.43 51,084
Standaxd Deviation 2.7% 9.57 3.483 17.86
KRpynr - 535 &b .78 «78

Of the 25 wvariszbles constiiuting the pupil and teacher guestionnaixes
and the Wondexrlic test, interast centered on these which migat be of value
in adjusting for initial differemces amony pupiis and/or teacherxs. Howe
ever, some of the questionnaire itens were not constructed for this pur~
poese. For imstance, teachers were asked to list the aumber of instrue-
tional hours they actually used duxing the unit., While one might be
interested in the possible corxelation betwean instructional tine in-
vested and pupil achievement, there is no nzed to control for such
ingtructional variablies. On the other band, if related to post-test

scores, pupil entry behavior wariables, such as grade point average, as /

well as teacher variables, such as sttitude toward the unit's sbjectives,
pight permit statistical covariamce adjustments in analyzing data.

In the case of carbuxeiion, the varisbles which were most strongly
related to post-test performance were the following {all positive xela-
tionships): {1) pupils’ overall grade pcint average, r=.68; (2} pupils’
estinate of the pro»tes‘e*s Adffienity, i.e.; the students who thought it
ecaslier tending to scoxe higher on the post-test, r=.60; {3) pupils®
axpressed interest in the general field of auto Aechanics. i.0., the
students responding with less interest tending to score higher on the
post-test, z=.59; {4} puplis' expressad irnterest in carixretion prior
to beginning the uni¢, fi.e2.. lover interest associated with high post-
test pexrformance, z=,57; and {5) pre-tegt sveres, r=.56. The correla-
tion between Wanderlie socres and post~tast scorss for cnly one class
ox 20 pupils was .26.

For electronics, the variableg most highly related to post-test
performance were: (1) puplls’ estimate of the pre~testss difficulty,
i.e., stundents who theught it easiexr tending to score higher om the
post-test; ¥=.36; {2) pupils?! overall grade poilet average, r=.49




{3) pupiis’ expressed interest in the general £ield of glecivonies,
i.2., students vegpending with less intevest tending to score higher on
the post-test, ¥=.47; and {4} pupils’ expressed interest in electizonics
troubleoshooting prisw to beginning the unit, 1.9., ilegser interest
associated wich higher test perfoymance, r=.3%. Negligible eorraelations
edisted between post-test scores and pre-test perfovmance {vr = .03} as
well as Wonderiic performance {r = .03},

The chief suggestions fzom participating inmstructors concerhned
the nddition and deletica of certain objectives for the uniis. A num-
ber of criticisms were made of the technizal teminology employed in the
objectives and reference materials. HMany instructers thought that the
topics could not be adequately treated in tern imsiruciional hours. Many
minor deficiencies im the quality of the reference materials were also
noted. :

Discussion. This first trial of the two perfoxpance tests yeilded the
anticipated resul®s, namely, a host of defects in the procedures and
naterials employed. The iniernal consistency coefficients for the elec~
tronics pre- and posivtests were pazticularly low amd will warrant face
tor analytic treathent to see if (1) we are indeed measuriag two ox
more reiativeiy distinct dlmensions or, as is moxe likely, {2} the

test has too many poor iiems.

The strength of the relaticnships between ths posi-test measures
and some of the pupil varizbles which might be used for control pux-
poses was rather encouraging. Several of the velatn.onships were rataer
perplexing, however, incinding ¢he tendency for those expressing less
in.orest in the general field and specific unit toric to score higher
on the post~-test, Comzorn sense might suggest that the opposite would
be true. The Wonderlic Persormel Test, apart from its case of adnin-
istratioa, seemed to offer liitie promise iu this study as a predicter
of post-test perfomance. In the case of carburetioa, the pre-test
score appeared to be a mwch more effectiwve pradicter. Hopefully,
further analysis of these data and subsequent field txiale will reweal
a number of measures which can be vged to reduce vaxiation areng
different classes wf pupils. '

Bven thougph <hls initial set of data must be scrutinized with amuch
mnore care, it is apparent even wow that a great deal more work must be
expunded in improving the materials and measures involved in these
performance tests of teaching eifectiveness.




