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Cognitive Attainment of Learners of Student Teachers: A
Criterion for Attainment Accountable reacher Preparation Programs

Jort J. Denton

Sherrill A. Norris

Abstract:

This investigation was.conducted to determine whether lear6er coritIve-

ittainment.data:have potential for decisfon-making regarding.thecollipetence.

of a1,1 prospectiVe teachers compieting a.SecOndary:teachet education program.

Five Conceptual models 'were develqi)ed for detenmining the effectivenest of

student teachers in bringing about learn4 er cognitive"attainment. Structural

regression equations for theSe modelsmere developed to. analyie the.data
6

...-7--...collected for 2540 secondary schdol learnerS and,21 Student
1

teachers', Comparisons

of. the 'varioUS regression:equations yielded results indicating the professional:

'characteristics Aif the student teather namely, academic major 6nd:overall grade:

point ratio, significantly (F=67.69, df2,2536) accounts-for variation among-

learner coghitive attainment scores',

Further analyseS'of these .data revealed that education majors produced

Substantially higher cognitive attainment'scores among theirelearners tham

did non-education majors. Other analyset indicate.-that time-referenced:variables

(F.23.52,.df:2,2534) and SuperVisoeratings of the,blanning and instructional

effectiveness of Student teahe.ts (F=48..83, df:2.,2532)'also'accOunt for some

of ,9e wariability,of learner cognitive attainment.values. Ai might be expecteoL

pOsitive relatigns Were fouhd betwatn longer periods:of time Aevoted to

instruction and greater learner cognitive'atta4pment. Supercfisor ratings of

candidates were found to have a mOdest positive,relation with pore svccessful

learners. ,This finding suggesits that supervisor ratings, commonly used as the

primary evaluation tool in student teaching, need to be used in combination .

with other evaluation instruments to diktermine the competence of teaching

candidates, One addftional analysis.addressed classroom behavior styles of

individual'student teachers (F=32,46, df:21,2511j. This finding accounted

for substantial vplance..in lea'rner cognitive Attainment in thit 'invesiigation-

and has substanttal significance for an intensive field experience if'a teaching'

candidate's-competence is based on- fearner cognitive attainment rather than

demohstraiion of "teaching-process" skills.



The press for accountability in educational settings is no longer

reserved for learners in public schools. Experienced teachers and teaching

candidates applying for a pbsition with the Dallas Independent School

District now must pass aproficiency test tefore being seriotsly considered

as a-viable candidate for a teaching position in -that district.. Accioding'

tc? Mitchell (,l978), in a recent issue of Atlantic Monthly, this practice was

initiated because of the dismal performance records of many newly minted

teachers withtrecently acquired teaching certificates in hand. One

wonders how and iihy this phenomenwi ha's ,occurred, and what type of evaluation

would allow ill-equipped,individuals to attain teaching certificates.

Perhaps the experience of Dallas is unique, II it does serve to emphavae the

growjng concern publie schocil personnel officqrs and parents have regarding

the capabilities of teaching candidates and the tluality of teacher

peeparation programs responsible 'for preparing these individuals.

The concern about teacher preparation program quality has long been,an

issue of great impqrtance. Some time back a multi-stage evaluation

system,was established tovonitor the development and implementation of a

competency_based teacher education program,(Denton, 1971). Onf stage of this

evaluation system focuses on.the student teaching.experience where

efforts'have been guided by the common-sense notion that "successful

teachers bring about learning in their charges." While this generalization

A.s straightforward antis easy fo interpret, implementation of a.plan to.

obtain performance data'0n lear4rs is anothen matter. Thus, thfs.investigatfon

was conceivedeand conducted to determine whether learner cognftive attainment

data 'have potential for deCision-filaking retirding Vie competence of all

Prospective teachers completing 0 .teacherpreparAion probram.



THEORETICALCONSJDE,RATIONS

A p fOr Using learner cognitive attainment as a measure of

teaching success.dates hack to tge scientific management era in American

schools from 1910 to 1930 (Callahan, 1962). Apparently, this interest

continued for some time given the investigations Rostker (1945),-Rolfe

(1945) and LaDuke (1945). These investigatorsicollected alltiple teacher

and.learner variables while examining teaching ability based on.learner

achievemen. Interestingly, these investigators employed rather elabbrate

statistical _procedures, i.e., multiple regression, to explain the effects of

teacher variables on learner achievement.

More recen'tly, Wittrock (1962) studied the impact of learner achievement

_

p gains on student teachers by telling the candidates their grades in student

teaching depended on_the performance of their learners. When pupil achievement

of thele teaching candidates were compared with pupil achievement of,a similar-

Opup of student teachers who served4ts controlS for this investigatiton,. the

learners of the experimental studAtiteachers were found to have attained higher

scores on standardized tests in social studies and English. Unfortunately,
I

the pupils of some of the experimental student teachers expressed more

dissatisfact,t with their student teachers than did pupils of.the Control

student teachers.

During the past decade or*, so, assessment issues in teacher eduCation have

receiv substantial attention, due in pet to attempts to plan, develop, and

implene petency -based teacher education (CBTE) programs. Two major 4

positions emanating from CBTE regarding assessment of teacher ccopetency are: (1)

procedures on ihe one hand which.assess the process and practice of teachlinv

candidates and (2) assessment techniques which encourage the cpllection of learner
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attainment inlormation (Consequence criteria) on the other (Weber, 1974).

Many teacher educators favor the use of pr_9g.es1 criteria for assessing

the competence of a student teacher. An example of Oich would be the

candidate's facility with creating a favorable learning set in a microteaching

lesson, followed by a simjlar:skill performance in an actual cfass situaVon.

c This multiple step process often is repeated for other presentation skills,,

such as,useof higher order questions, prompttng and prqviding-appropriate

'feedback, until the usual litany of teaching skills in. a C87 program have

been practiced and demonstrated by the aspiring teaching cphdidate.

Proponents of the process approach cite measurement problems, and

economic considerations associated with obtaining learner achieviment gains

from standardized.tests as major4deterrents in using consequence criteria for

assessing preservice teacher competence (Glass, 1974; Soar,1973). Medley (1978)

cites a number of alternative strategies.for ssessing teaching candidates,
4

e.g., teaching tests, behavior samples, tea hing exercises, classroom inter-

action simulations, projected problem exercises, which with the exception of

,the teaching tests are categorized among-the' process criteria approaches for

candidate assessment. Interestingly this eMphasis on prbcess criteria tends

to dominate the Obfessional literatyre concerned with assessing the competence

of preservice teachers-+Kay, 1978; Pottinger, 1978; Tikunoff & Ward, 1978).

Thus, teacher educators who have labored with the issues of assessing teaching

competence in terms of consequence criteria (learner attainment) have

encountered resistance because this approach it is said, places the fate of

the teaching candidate in the hands of their learners. Proponents of-

consequence cr.iteria on the other hand indicate that process criteria alone

simply do not yield adequate ev4dence that candidates have the necessary

teaching competencies to succeed 'in the clASsroom (Brinkerhoff, 1978;

Denton & Norris, 1979),



Further, tAkRer educators espousing the latter position find support

for competence based on achievement from the vigorous research activity on

teachee effectiveness. In this area of interest, effectiveness is frequently

defined in terms of the classroon teather's ability to produce higher than

predicted learner gains on standardized tests. This criterion for teacher

effectiveness is commonly cited in,,investigations (Brophy & Evertson,1976;.

Stallings & Kaskowitz, 1974; Good & Grouws, 1977) and reviews of research on

the topic (Dunkin & Biddle; 1974; Good, 1979;--Rosenshine, 1976; Rosenshine &

Furst, 1971). Thus, teacher edUcators embracing the notion of inclu.ding

4N
learner attainment data in decisions regarding the competence of pre-service

teachers have a sound body of empirical Avidence-to-support their position

regarding learner achievement data and decisions regarding teaching competence.

Perhaps an approach which integrates lear-ner cognitive attainment data

with systematic classroom observations is. the optimal assessmentstrategy

for the preparation of ,teachers. McNeil and Popham (1973 pp. 233-234) have

derived such a strategy which involves contract plans based on learner

cognitive gain. With little Cw no modification, this contract plarr can serve

as a strategy for assessing a student teacher's-competence. This approach is

based on the,notion that the objectives of the curricUlar'plan must bp agreed

oi before'teacher competency can be assesged. Supervisors and the teaching

candidate must agree on the roftiateness of stated performance objectives

for the learners. Further, agreement is reached beforeinstruction begins

regarding what evidence will be used to determine whether the teaching has

resulted in learner attainment of the performance objectives. Data are

subsequently collected to,determine whether learners have achieved the

stated objectives as ,well as whether_ unintended outcomed have emerged.

The evaluation plan need not exclude the use of observational systems in the

assessment of, instruction, rather this plan recomMends their use as means for



establishing de5'criptive records of the teach* act.

One signifier advantage of the coniTact plan for assessing teacher

competence ts that it allows student teachers in condunction with their

supervisors to establish outcOmes and standards that are most appropriate

for their learners. Prior learning, tynamics of the classroom, and classroom
-

environment can be taken into account in

(

stablishing the instructional plan

on whiFh the student teacher is to be hel accountable (McNeil & Popham, 1973).

To this end the following research ques s were posed.

1. Should teacher preparation program decisions regarding the qualifications
of a teaching candidate be influenced by the degree to which acalemic.

-haracterisitics of student teacheys relate to learner cognitive attainment
on a single instructional unit whdn the influence of prior cognitive
attainment of those learners,is removed?

,Should student teaching guidelines provided by the.teacher education
program, be affected if the period of instruction provided by .teaching
candidate ipflUences learner cognitive attainment on a single unit when
the effects of prior cognitive .attainment of learners and academic
characteristics 'of student.teachers are

I.
removed?

3 *Should teacher prepara ion. prograM decitions regarding .the competence of
a teaching candidate:be inflRenced by the degree to .which university
supervisor ratings .of [the student teacher's planning.and.instrUctional
effectiveness relate to learner cognitive'attainment on a singleunit
when the effectt of Wor learner cognitive attainment, charact&istics.of.
student teachert and instructional time are removed?

4

Should teacher preparptton decisions regarding 'program quality be
influenced if the behavior of individual student teachers affect
learner cognitive attainment on.a single instructional unit when the
effects of prior learner attainment, student teacher academic

. characteristics, supervisor ratings, and time on instruction are remoVed.

ORGNIZATION OF INVESTIGATION

Program Description

This investigation Was conducted under the ausp4ces of an educational

curriculum and instruct* department at a Land Grant University. The teacher

,reparation program wh'ieh participated in the investigation is a competency

based peogram for secon8ary level teachers fashioned around a diagnostic
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prescriptive model of instruction (Armstrong, Denton Savage, 1978). This'

model conceptualizeS'teaching as a series of events requiring five distinct

sets of instructional skills, that is: Specifying Performance Objectives,

,Diagnosing Learners, Selecting Instructional Strategies, Interacting with

do.

Learners, and Evaluating the fffqctiveness of Instruction.

Specifying Performance Objectives - The decisions inherent in this element

of the instructional model are instrumental in determining whether the entire

instructional process"can be successful in producing student learning. Restate4,

this idea becomes performance objectives determine tte direction and focus of

instruction. When performance objectives are selected and sequenced according

to a logical plan, teacher's are in a position of leadership aild can justify

their program to responsible critics
4 0,

Diagnosing Learners Teachers need'information regarding a learner's

readiness to begin a proposed new instructional sequence. Bypassing this'step

in'an effort to save instructional time is false economy, Since the restilt

may well be frustrated bored and unmotivated learners'. When adequate

diagnostic information.is available, instructional plans can be developed that

meet the i;formational and emotional needs of the learners.

,Selecting Instructional Strategies - In sele ting instructional strategies

teachers should structure activities th onsistent with the identified

performance objectives, the entry-levels ef the lear'ners, and the events of

instruction espoused by Gagne' (1970). In a sense, sqlecting instruct/tonal

strategies is analogous to generating directional resear'ch hypotheses. A

"Strategy is'created' from a wide range of Possible apiAaches which, in the

-teacher's mind, will likely bring about learner attainment.Of the performance

objectives. The appropriateness of this strategy is "testae' during the

implementation and evaluation phases of instruction.
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Interacting with Learners - This component represents the "doing" phase

of the-instructional model. The elegdnce of the instructional gplah becomes

unimportant if the timing and continuity ofthe classroom activities-are -'

interrupted creating disorder and predictable management problems. Thus,

learning how to interaet with learners is, perhaps, the most difficult set

of skills for new teachers to attain. Mastering these skills requires.

4.

considerable practice in actuaLclassroom settings, and serves to justify

the emphasis en student teaching experiencesin teactler preparation programs.
A

Evaluating the Effectiveness of Instruction - This component serves to

gather evidence during and after the teaching of an instructional plan to

determine whether the plan "worked." Evaluation should prompt a review of

each component in the instructiDnal model. Representative questions to

illustrate this review. include: Were the performance objectives appropriate?.

Were the pretests redlly diagnostic tools? Did the instructional strategies

incorporate the events of instruction? Was classroom management sufficienr%

to maintal* a fayorable learhing environment? Were the evaluation tools valid

for assessing learner growth and program effectiveness?

, This model provides a framewo5k that encourages the development of

individual teaching styles. Individualized styles are encouraged because

evaluation of instruction is based on"learner attainment of performance

objectives. Given this operating principle, teachers in preparation are free

to choose procedures from 'their own repertoires.that they believe will
qv

result in high ievels of learner performance. Further teachir responsibility

is well served by this model. This responsibility come not because of the
t

teaching candidate's adherence to a set of ideal role behaviors," but rather

in adapting instructional practice,.as necessary, to h-elp learners achieve

perfomance objectives`that have been selected. .



A full's ester-full day Student teaching program withAwelve semester

hours beituawarded for successful completion of the course is the

culminating experience in this preparation program. During this experience,

eaCh student teacher is required to develop and implement twt instructional

units each of approximately two weeks diiration. The instructional units
a

are to include: pe7formance objectives, a diagnostic pretestc.to determine

whether prerequisite knowledges and skills are present, instructional strategies

addressed to each performance objective, and criterion-referenced instrumts.

These units must fae deemed acceptable and appropriate by both,the classroom

'supervising teacher and theuniversity supervisor prior to implementation.

Evaluation of student teachers in this program includes supervisor

ratings based on in-class observations and instructfonal materials produced

by the student teacher. Generally,six supervisor ratings are completed
4

during a semester. These ratings are recorded'on an Evaluation Profile

instrument. It may be of significance thAt the final evaluation for each

student teacher recorded on this instrument represents a consensus rating

resulting Trom a three-way conferpnce between the student teacher, classroom

supervisor and university supervisor. In addition, a Cdrriculum Context

Checklist for rating the components of eachinstructional unit is

completed by the'university supervisor. Two of these forms are, completed

during the course of the field:experience.

Student teachers are also requested to contribute to the formative

evaluation process by completing weekly reflection sheets throughout the

semester. Further, summative procedures are conducted by student teachers
Or,

atthe conclusion of each unit, wtvere summaries o( learner performances

,Are recOrded on Summary Evaluation of Unit forms. These self,evaluation

experiences are consistent with the final component of the diagnostic-



prescriptive model of instructien.

Only one type of data was collected for this investigation which

ordinarily is not collected during student teaching, that being crtterion

referended learner attainment data. In this investil4ation, student teachers ...

retained the unit test responses of-learners'afiter providing feedback to the'

learners regarding their performante. These data` were subse4uent1y used to

develop a criterion-referenced summary on each learner. Thii summary is a

record of each learner regarding his/her individual performance witli respect

to each performarite objective included in the unit. "In addition, pretest and

posttest scores were"recorded for each )earner on.the summary. The objeartive

attainment data expressed as the percentage of objectiyes attain:0 in unit two

for each learner has served As the dependeht variable in th investigatign .

ampl e 7

Information from 21 secondary level studen,t teachers and-2540 learners
4

'tau* by,the Audent.teachers comprised the sample for the daia base of

this investigation. These student teachers were sUloervised by one university

supervisor, over the course of three semesters,i.e. Spring-1.978 - 2 student

teachers, Fall 1978 - 13 student teacher, Spring 1979 - 6 student teachers.

The iotal number of secondary level student teachers numbe ed.184, durtng

this period (Spring 78 - 68:iFa1l 78 - 64, Spring 79 52). The primary

reason for selecting only the sttident teachers assigned to one universityy
supervisor was to reduce error variance among supervisory ratifigi. The

university supervisor has served in this role for three years and has-

established good relationships with cTassroom superVisors and building

administrators in the studentteachingsiies represented in this project.
t

Moreover, the supervisor is Well versed on the diagnostic-prescriptive model

of instruction on which the preparation program is based and ha"s held the

studentsteachers accountable for impleme9ting the tenets of this model in

12
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in their teaching.

. .
._..

,Sevehtein: classroom ;Upervi4rs from 1-Schobl.builainp'ser the odel. . .. . a

teachers" for the itudeni teachAr's elou-r supervi,sorS in till§ broup,wo ed
vi. .

with a student teacher for two of the thrie sethesterstiie data. -wei-e colleoted:,:
. -

while the remaining 13 classroom supervisor5 serve'd in this capacity.for

bne semqteY%-. In order to qualify as a c1astr9om sypervisors,.thise'tedthers

mei the following criteria: held a valid teachipg certificati in 104e-field
.

in whiofi they wereteaching, had Completed 2 full years of public school

teaciling experience - one of whichwas in the 1oCal district,agrèed Io serve

. /
a a classroom supervising teacher for both semesters, andagredd to attend

0

t
the inservice meetings sponsored by the Brazos Valley Cooperative Teacher

.

Educaiion Center and other meetings sOonsored by the editcational curriculum

and instruction department at the university

Ln order to enroll in student-teaching each teaChing cndj.te in this

sample had met-the following criteria:

1. Attained senior standing wittiwat least 30.46mester
hours. completed at the university inclUding at least
six semester ham in approved professiona) courses.

1.0 Attained a minimum .grade point ratio (GPR).of 2.25
based on the grade report fonj published by the

7registrar's office.

Completed at least 75% of tfie coursework reou*red
for the two 24 hour teachin fields with t 'minimum
gpR of 2.25;
, '

Admitted to the teacher education program at,least
, one semester prior to student teaching, The components
for this criterion include a statepent of -personal
commitment, winimum Oracle point ratio (2.25), three
letters of recommendations, successful, completiqn
of Englist proficiency examination,'and *early field

experience course (*required for EDCIliejorsl.

Completed ten hours of professional education
coursework (EPSY 301-3hrs., EDC1 323-3hrs, EDCI 401-7.
4 hrs.).

OC-2
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Alttioilh- the precedthg criteria, ly to all secondary level student
...,

teachers-,_;.the a4ademic major does vary among teaching Candidates. .Education
% .1 p ..%

.;

majOrs Are required tecomPlete a-1134 semester-
%

Nue sequdncf of professional.
,

educatib,n7ji4iminating :wig the. 'semester hoar Studehe ttachi ngw, experience.. : .Oqnyersely, nonLeducation.majors..seeking teaaie certification are required to.

complete 'a 22 semester hour prog..W.C3M'which also includes the 1.2 semester hour

Student teathing exp-erience. lDiifernces in professitnal education
a

cqursework .between
a

to education course (1 sem hrq, an earlrfield experience cdurse- (2

a logic ,of teaching course" (3 'Sem .hrs), an adolescent psychology -course

these types of student teachers include, an -ode tati.on

hrsr,

(3 sem hrs), and on educational technology course (3 sem,hrs): Generally,

educatiorf majors complete the total sequen-ce, of coursework over an eight
.

semester perlod, ompared wittra three semester 'period for non-education

majorS7 seeking teacher certification.

t--The learners in this sample were assigned to the Classes of 17

clas'sroom "superit'isors during the three emeSter period these data were

clected. These learners attended' one-of the' fol lowing

districts, namely:

B . . 1(A.D.A. = 841`2)'
C . . = 1303)
C.S.. 2898.),ttt

fr
Instrumentation

Ai variety of scales .anct. Fritr1on-r4efeenced instruments mentioned in

five rural scilool

(A.D.A. 592)
9371

.,.the preceding section were used i obtOning meaiures of the_ various

independent variables and the dependent variable fn'this invesligation, The

following briefly describes these instruments. An gvaluation Profilt was

employed to obtain the independent variable, instructi.onal effectivehess of

1 4



the student teacher as perdeiv.ed by

12.

e universitrsupervisor. This

. instrument-is c?mOleted oq a biweek4y basls by the untversity supervisor.

# ,
-The scale consists of twenty-eight.cikert type.items divided into two

categorieS, i.e., inStructional competencies (21 items), and personai,and
. _

professional compet4 encies (7 items). Supervisory ratin9_s for the itens

.under the heading, instructional cOmpetencieari summed toNether to
.ek

provide tiii.vaiues for-the inStrUctione effectivenessvariable. Each 'item

on .thezscale As'referenced .to a.performance objective in the 'student teaching

program. Further; the instructional skills addressed on this instrument

are compatible with the skills and knowledges stressed.in the diagnostic-
. .

prescriptive model of intruction, on-which this program is based. The

supervisbr has the 'choice of marking one of five categories ranging from

excellent = 1 .tp :inadequate = 5. If the skilI is not observed or pot

applicable to the classroionitituation the supervisor has the option of

marking.WA. The alpha coefficient, a=.94 determined for this instrument

suggests a Oigh degree of ipternal consistency among resPonses to the .

various items.

A second rating scale, the Curriculum Context Checklist, is used to

provide' university supervisor rafings of the curricular units devetopedi-_

r.
by the student teacher. 'Valuss from this scale provide data ftr the variable,

planning'effectiveness of the stud'ent teacher. This instrument contains a

5 choice scale identical to the scale of-the evaluation profiles. Individual

items of this,instrument identify components of the_curriculumunit. erg,.

'genet4a1 goals, focusing* generalizations, concept list diagnostic component.

Values.for the planning effectiveneSs variable are determined by sjmmilig

.together thecoolponent ratings registered for each item on.this checklist.

Teaching candidates coribute to-0e qata base by completing two
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instruments which serve forma,tive,evaluation fUnctions for the candidate

And provide time ordered data for programatic-research. One of thete'inst uments,

the )tieekly Reflection Sheet.request the student teacher to estimate the percent

of tiie s/he ,has spent during the preceding week observing,'planning, assist4ng team

teachi4, and/or issuming full responsibflity. In addition the candidates assess

theirmoralea,gd provide a loritten rationale for the rating. Theie instruments

are submitted to the uni ersity supervisor'at the end of each week throughout

the semester.

The second instrument, SumMary uation of Unit, is completed by the teaching

candidate imediately after completing 'the instruction associated with each unit.
-se

This form requires an estimate of the achievement level and socioeconomic level

of the learners in addition to the actual number of clas's periods required to

each the unit. Perhaps the most significant information collected amongall data
,

,

i recorded OA this form by the student teacher; this data being achievemept_

information (learner attainment of individual unit objectives, pretest scores, and

unit-posttest scores). ,Criterion-referenced tests developed by the student-teacher

are used to provide these learner attainment data. These instruments, unique for

each unit and each staent teacher, represent a. strength yet potiptial limitation-

in the design of this investigation'. As a strength the student teacher, with

guidance from classroom and university supervisors, develops tests related directly ,

twthe outcomes established for the performance objectives in each unit. Prior

lekrning,extenuating tlassroom situations, and the abilities of the learners are

taken into account in establishing both the objectives and the corresponding

'criterion tests. Under these,conditions the cognitive attairiment measure indeed

should sample the behavior called for by the performance objectives of the unit.
A

A potential limitation of candidatd-developed criterion-referenced tests

s:

stems primarily from the lack, of information on,the reliability and validity of
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the respectilie instruments. Conventional reliability procedures appropriate for*
f

norm-referenced tests are not determined on the various criterion-referenced
.

, tests because the Tunction of these tests (to.determine an examineet level of
,

functioning with respect to a stated criterion) is not consistent with the

function of norm-referenced.tests (determine an individual's performante with
,x f

respect to. the performance of others ein ths §roup) (Millman, 1474). Thus, p
..

7

although we are concerned, we.are not unduly alarmed by the absence 6f these

values. Vili4ity of criterion-referenced instruments on the other hand, can be

Assessed by determining the.logical relation of the performance objectives and

the individual test items; Fortunately, this validiy check was conducted.by the

classroom and unvertity supervisors on each candidae's test before the inttrument

was administered to the learners.
.10

While.the preCeding remarks are reasonable, we do realize measurement concerns

regarding the equivalence of the 21 criterion-referenced tests Piave not been

addressed, Certainly no claim can be made that all of these instruments were

designed to measure attainment of identical content; however, it was possible 6
,

. determine whether the levels of cognitive functioning .(knowledge and,application).

'addressed in the tests werenearly uniform. Table 1 (Appendix) presents a summary.
.

......----k

.of characteristics for unit two tests developed by the student teachers. In .

nearly all instances, a preponderance of objective type test items designed to

measure the knowledge 14vel of functioning oCcurred. Application level test items

occurred on five examinationt, btit invariably, these Oestions represented only

a small portion of items on the examination. This finding isn t too surprising,

since lower level objecttves are more reliably, measured by objective type test

items. -Furthere the candidates in this investigation tended to require extensive

products, such as, term Papersand comprehensive laboratory reports when higher

order cognitive objectives were included in the units.



- STATISTICAL DESIGN

Conceptual Regression Models

During the past decade,'substantial 4nterest has centered on the

development of conceptual models 'for doCumentinethe educational procevss.

15

.Typicall,i,.these models have been construCted:to explain an indIvidual l

educational achievemenit ,in terms of the following factärs: indlv dual 'and

family characteristic§s:peer group influences, genetic enduent1 school

_resources, and study.attitudes (Barro, 1970, -Hanushek, 1472; Magoon, 1979).

One difficulty encountered with the eaily conceptual models for ex-

plaining educational achievement was the selection of an appropriate

statistical model. Milltiple regressiontechniques, which were relied on for

imilar model building in agriculture and economics, 'often yielded incon-

sistent estimates when applied to eroirical data frail the schools. One

reason for these unstable estimates is the hIgh interrelationships among
.

educational process variables, whith, is kriovin as the multicol linearity

pnablem in statistical 'analysis. X solution to this problem is to combine

The var abfes wkich are highly interrelated. This approach combined with a

system of=equations can lead to. fairly accurate parameter estimates among the

, independent variables (Cooley and Lohnes, 1976; MU.rnane, 1975).

These 'procedures were employed to develop a sygtem pf five' linear

A

structural equations to address the research questions' for this investigation.

Each structural equation takes the form of a regression modei to illustrate

the estimation requirements for the variables being considered. These

l*odelt and 'a correspondihg legend are gresented in. Figure l

4

1 8
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model Y xbY E(l)
1 1

model x b1/1 + [62P1 b3P2] + E(2)

muliel 3: x blY1'+ Lb2P1 b3P2] + [b4T1 03,5T21 E(3)

model 4 V2 * b1Y1 + + b2P23 + [bA11 +b5T2] * De/ + b SO+ E14)
7 .

model 5: Yi x blYT J. 1,1012P1 b3P23 *D04 1'.1- + b5T121 [130.1 + b + iCiP-E(5)

E
( )

x C'earner cognitive attainment oh the second unit developed and taught by
,a student teacher. (Percentage of obiedtives attained in unit 2)

x Learner cognitive attainment on the initial unit developed,and taught
by a student teachir, (Percentage of objectives attained in unit 1)

= Leait squares weights associald with the initial seven variables.

x The errorof-prediction vector for model

= Overall grade point,ratio for university coursework completed by.
student teacher.

= Undergraduate major; of student teacher. One if the student teacher
was an education major, zero otherwise.

TI 4= Prior solo teaching time of student teacher. -

T
2 x Opportunity to learn time provided by student tiacher.

iS
1

= University supervisor quality.ratings of second instructional unit
prepared by student Lteacher.

c

= University supervisor quality ratings regarding instructional
effectiveness of.student teacher during the teaching of the second,unit%

1 if the learner was assigned tO student teacher. iero ott)eiWise.

:least squares Weight Associaied.with each CI

Figure 1

1

Five Regression Models for Assessing Fa4oes which Influence Cogn tive
Attainment of Learners

2p,
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In model 1, ilearner cognitive attainment on a second unit developed
. ,

and implemented by a student teacher depends.on the litarner's prior

cognitive attainment (performance on the initial untt taught by the'

student. teacher). Inherent-in this regressicq model is the- asibmption
1

ihat the effect ot ,an ingtructional unit is independent of the student

teacheei academic background, her/his pllanning and instructional skilli,

and the time allowed for instruction. , Justification for tne inclusion

of model 1 in the system'of equitions developed for this investigation,

is strongly stated by Bloom (1976, p BB), whet)he affirms that cognitive

entry behivior- can account for ak. much as 50% of the varianc on related

cognitive chievement measures over subsequent learning tas

Model presents .learner cognitive .attainment on.a second instructional

unit taught by a student teacher as a function of the learner's prior

ognitive attainment and the Student teacherli_acadenlic background.

Underlying this model ig the assumption that the effect of a sloecific

instructional uniCis influenced by the professional preparltiol5r he

collegiate grade point r tio d academic major, of the student teacher.

The colilegiate grade point ratio is paged on a four point grading scale

and computed from all coursework completed bY the teaching candidate.

The academic major of the teachir6 candidate . is a categorical variable

with two classifications namely; education major, non-education Major.

Justification for the presenCie'ot;these variables in model 2 is baed
44,w,

4
..,,,, .. ,

.

on assumed positive relat cons among earned grades , qUanti ty of coursewOrk

and knowledge of the student teacher. Knewiledge of the teacher and the

subject being taught have been, shown to influence the achievement of

learners (Coleman, 1975; Denton & McNamara, ih press).

20



Model .3 presents learner cognitive attaiment -as a function of
k.

the aforementioned variables.(prior attainthent.of. learner, student

teacher background) iiik,two,measures. of-time (prior solo' teaching time
,

,

.of . the student teacher and opportt;nity io learn time).* The*assumption "
i

underlying Model 3 is that the effect of instruction 'in un.it two,

depends in part on prior instructional time ip d the tIme. allotted f6r

instruction in the second'unit as well as the student teacher s

professional background and the cognitive entry behavior of learners.

Both of these time refirenced vdriables were determined in the

-same manneii, 'that is, the number df instructional periods devoted to

the unit were multiplied by the length of the instructional periods

.expressed:in minutes. The value for prior-solo-teaching-time was

determined for the first unit developed and implemented by the student

teacher while the opportunity-to-learn variable was determined with

. values from the second unit ,taUgiit by t.he tiudent.teacher., These

time-based variables were included in this model because of the theoretical

considerations of tinv in the oft-cited model of school laming by
if

John Carroll. (1963). Further, recent Viterature on teachr effectiveness

indicates time on-task ofboth teacher and learner, is correlated with

v classroom achievement (Good 1979; Medley '1977; Stallings,,1977).

In model 4, learnercdgnitive attainment depends on the planning and

instructional skills of the student teacher-as perceived by the

university supervisor as -well as all of the independent variables
q

included in model 3. The assumption behind model 4 is that the effect

of ,instruction in unit two depends on the .planning and instruCtional

skills of the stucientteacher in addition to prior instructional

time, op*portunity to learn time and the student teacher's professiotal

background. Supervisor ratings were included in this model because

21
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v a

of the general acceptance of ttItype of evaluative procedure in

assessing the comp@tence of stu ent teachers, (Sennie, 1972Henry

.Beasley 1974. I supervisor ratings do accurately reflec the teachtng

candidate's planning'and instrucifonal- skills, th hese variables

should account for. some of the variance in learner cognitive attainment.
aaa,

As-noted earlier, planning_ effectivenesi of the student teacher was
I

.4etermined by swirling together the unit 2 component ai rigs on the

curriculum.context checklist. Similarlythe instruCtional skills

variable was obtained by summing the final supervisor ratings across,
all 21 items.dealing with..instructional competencies on the Evaluation

--
Profile instr:umenc."

model 5 combines all of the predictors presented model

4 with the influent on learner variability accounted for by the

classroom-behavior of individual student teachers. -This model,permits

tNe deteriination of whethr individual teaching candidates' instructi-onal

behavior have a differ t effect on learner attainment when prior

learner attainment, instructional time, professional characteristics

-of the candidates and supervisory ratings of iitStrpctionaband planning

:effectiveness are held constant. -Operitionally, model 5 clusters the

variables under consider:at-ion in model 4 iato 21 grouds, then analyzes
t. , . P

\

tiaeir relationshjp to One another. The grouping process is accomplished

,By creating an array of classificatory variables(dummy variables) each
I

of which represents :a student teacher end the learners assigned to her/him.

Precedence for exaMining ttie influence of individual teachers on

cognitive attainment .exitts in the literature on program evaluation

.(Denton & McNamara, in press) and educational policy, research (Murnane, 1975).
41'

6
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The,-unit of analysis selected forgach of these regression models
,

was the learner rather then the student teacher. -This decision was

made to. permit maximum variation of theldependent variab to be ( taken

-4(

into account by the various models dkreloped for this iRvestigat 6..

Further, regression mode115 (figure 1) simply would 'not have been ,

possible had the data bein organized with the student teacher as the

unit of-Analysis Sincle the.focus of the inve'stigation'is the process
k

assessing th;'competrence of a student teacher, not assessing the

student teachers,per se, the arguments given for teachers as.the unit

of analysis in:teacher effectiveness research dib not automatically
0

apply to this investigation

Statistical Analysis

These five regresion models Were analyzed apd tests of significance

.%

were Orformpd to statlttically address each of the rese4rch questions.
. ...0l , .. .

The expresOons used for these tests are presented in figure 2. These
1

expressions. permit us to examine the contribution of a subset of

variables (14) to the explained variation inlearner cognitive attainment

While ho)ding constant the contrihition of variables.previously

introduced into the regression equation. This process is illustrated

in,the following descriptions of the various tests for the four'iAesearch

queStions of this investigation.

Research question 1 which addresses the academic characteristics of

student teachers, is tested by comparing regressionmodels 1 and 2. If

the observations are consistent with our expectations, the coefficient

of determination or explanatory power (R2) of model 2 should be larger than

the coefficient of determination (R ).for modl 1. The increased explanatorY

power of model 2 then attributed to the professional background of the
f

.

student teacherafter the influence 'of prior cognitive attainment of learners
/

has been takep fnto account.

2 3
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Q1:

601er4lized Expresston

ER!' - 1111/M

'2
/ N 11+1

2
1 R / 25315

2

Q2: F = R - R /2
3 2

2 '
1 R

3
/2534

Q3: F= - R2 /2.
3

R2 /2532
.

42
R4 /21

- R2 /2511
5

Qi = research questions 1 - 4.

2
11;4.5 coefficient of determination for model (i )=variance accounted
" for by model (i ± 1).

N = Wilber of :learners in model (i + 1)=(2540 learners in. alf models).

= total nUmber of independent variables in.model (i +1) = (3 to 28):
y

numbir of additional independent variables in model (i + 1) which
.were not included in.model (i) = (2 or 211.

4

Genenalized Equation a
Expression F ratios

Figure 2'

Corresponding Significance Test
for Research Questions 1 -"it;

T0 test-research questioq12, which emphasizes instructional time,

a comparison of models 2 and 3 is made. If th observations are consistent

with our expectation then model 3 should provide a significant increase

in explanatory power o0er that of model 2. 'These two models differ due

to the contribution of time based variables in explaining the variance

amonglearner cognitive attainment values. The F-test for this comparison

determines whether the variance in learner cognitive attainment accounted

for by the time referenced variables is significant whenthe influence of

,

PS



prior learner-attainment and characteristics of the student teacher

areftheld constant.

22

The process is repeated to test research quest1p0, whiCh focuses
4

on the planning and instructional effectiveness of the student tea,cher.

To test this question,a comparison of models 3 and 4 is made. Again,

if the observations are .Consistent with our expectations regarding this

4

research question, then the explanatory power-of model 4 should exceed

the explanatory power of model 3 due to the'planning,and instructional

effectiveness of the student teacher. Stated anotherway a significant

/ F-value for this comparison will indicate that teaching skills pf the

Lstudent teacherdo influence learner cognitive attainment, even when

the influence of learner prior attainment professional characteristtcs
s

of the student teacher and instructional time are taken into account.

Similarly, the final,research question (question 4) is tested by

comparing models 4 and 5. If classroom behaviors of indtvidual student

teacters influenCe cognitive attainment among their learners in a

distinctive fashion,then the explanatorypower of model 5 should be

significantly:1 greater than the explanatory power of model 4. A

significiant F-value resulting from thi-slcomparison will indicate that

classroom behaviors-of individual student teachers do influence-learner

cognitive attainment when learners of each student teacKer are cluitered

and compared while holding constant the influence 6f the variables

considered in model 4.

FINI;INGS

The analysis associated 'with research question l yielded a F ya ue

(F 67.69, df:212536) which is statistically significant(p

result indicates the profess.ienal charact&istics of the.student teacher

which were included in this analysis explains approximately 4%,(Athe
%
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varlince in learner cognitive attiinment which is not explained by

prior attainment on.a preceding un'ft of instruction. The character stics
4-y .

considei=ed in these procedures were whether the candidate WS an'

educatjon major an0 the overall grade point ratio ciT the candidate.'

The college major variable was determined "to correlate modestly
. t

with cognitive attainment (roi = .p), while the overall grade paint

ratio of the cindidate'was found to correlate 9nly slightly with the

criterion vari'able(r = .13). rurther examination of the data revealed

that learners of education:majors attained higher average cognitive
o-

attainment values . 69.0) than learners of non-education majors

Al
(i 58 9). These values were somewhat surprising because cognitive

attainment meansassociated witii unit one for the two,groups

learners were nearly equivalent, 67.6 and 67 3 for learners of education

,aajors.and non-majors, respectively. Moreover-, grade point ratios

all college coursework-completed by the taching candidates were

found to differ only slightly between education-oajors (GpR =3.00)

and nan-majors (GPR =. 2.89). Other factors which potentially influenced

the difference in learner cognitive attainment between these groups
Ac

of studeht teachers will be.-presented subsequently.

4.

The statistical comparison for research-question 2 produced comparable

results. The result of this comparis6n (F = 23.52, df:2,2584; p .01)'

indicates'the explanatory power (1.4.percent of the variance) of the,

time-referenced variables, prior solo teaching time, opportunity to learn

'time prOvided by the student teacher in the second unit, togeiher account

for; slight but statistically significant differences in learner

cognitive attainment on the second unit. Examiqing these data from the

2 6

zcki`
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perspective of the quantity of time, allotted far instruietion by

teaching candidates who were education majors and thase,whO were

non ors revealed: theaverimgeprior:s.olo teaching t me for

edutation-majors was 621 4 minutes and 657.0 minutes for non-majors;

and the opportunity-to-learn-iime,averages ciere 547.1 minutesand
9 .

407.9 minutes for majors ang,nolk-majors respectively. While the valdes

for prior.solo teaching time are comparable, the 4atudfor the

Ainstructional time devoted to unit two were moie dispareite. These

findings are,consistent with teacher-effectiveness resiearch, since

learners of education-maSors who attained higher cognittve values

were provided'with a greater amount of direct instruction.

The third analysis was addressed to research question 3, where the

_coefficients of determination for models 4 and 3 were compared. The'

sulting F value for thiscomparison (F = 48.83, df:212532, pt<.01)

indixates the explanatory power (2.8%-of the variance)-of the university

subervisor's ratings is statistically significant. This finding

indicates the4perceptions of theimiverstty supervisor regarding the

planning and instructional competence of the student teacher,do predic

to.somedegree, learner cognitive attainmen't when prior cognitive

attainment,,professional characteristics of the studentteacher, and

measures of instructional time are held constant. The zero order

correlations for the planning and instructional effectiveness ratings.

'4with learner cognitive attainment are .08 and-A6 respectively.

Further, ipstructiOnal and .planning effectiveness averages_fp6M-'.

supervisor ratings were 'determined to be 27 and 2.fot-e4ucation

majfrs, and 29 and 27 NrAan-majors. Due to instrument scaiing,

higher or better ratings were designated wjth lower nuilerical values,

thus 27 represents a slightly higher rating of instructional effectiveness

27 a



than does.the'value 29. However, thde Omilar mean values betieen
,t

the majors and non-mdjors combined with the\low zerd order correlations

(.08 and-.05),rand the iiminutive explanataiy power value.42,8%)

raise validity questions about the practice of using supervisor

ratings as 'the sole measure for awarding the grade in student teaching.

Analysis of datkassociated with research'question 4 provided yet

another significant.f*atistical finding (F at 32.46, df:21,2511, tk.01).

In contrast tothe fteteding results however, the vari'ance on learner

cognitive aqainment accounted for by the variables under review,40,4:

behavior of'individual student teacher, was substantial (1'5.5%). "

Descriptive summaries on each variabsle in model 5 were not determined,

yet it is clear from,the inferential values that substantial'

differences among these variables .do occur across different student 4
0 7

teacher§.

summary of the inferential tests for the research questions are

presinted in t ble 2. Ad8itional statistical summaries fa' each

model are preAnted in tables3 -7 (Appendix).
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Table 2

Summary. of Analyses For Research Qyestions 1-4

TeSt Legend

44

1

2540

3

2

Research QuestionS
)

2 3

2540 ?54.0

5 7

2 2

4

2540

28

21

2'
R 'froM model 1 .191

R2.froM model 2 .232 .232

2
R from model 3 .246

R2 from model 4

R from model 5,

R
2

R
2

.041 .014

F Statistic *F(2,2536) *F(2,2534)

67.69 23.52

.246

.274

.028

*F(2 2532)k *F.(21,2511)

48.83 32.46

.274

.429

-.155

a<.01

I.
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DISCUS ION

While there are a variety of means and ends far determjning

the competence of a student teicher, the criterion variable used in

this investigation, cognitive attainment of learners, places special

emphasis on the results of the teaching candidate's teaching skills.

To mal-teacher educators, this approach places the fate of teaching

candidates in the hands of their learners,who may not be motivated

or possess the prerequisite cognitive skills to succeed. ConverSely,

the contract plan described by MCNeil and Popham (1973) which was
0

tncorporated'into the design of this investigation enables the.teacher

to atcount for the entry levels and dispositions of the learners in

the develOment of 0 "learning contract." This'point and counter-

point represent only one aspect of the'multifacited process of assessing

a student teacher's`competence. )0ile this professional issue

regarding how to assess a'teaching candidate's competence is far froi
4 .

being a closed concern, this investigation has assumedlearner cognitive

Attainment to be the basis for assessing teaching.candidate cbmpetence._

Given this assumption, ip have examined learner cognitive,attainment

in terms.of variables commonly assessed either before or during the

student teaching experiencet_
0

Research question 1 addressed the effect of academic characteristics

of student teachers onlearner cognitive attainment in a single instructional

unit. The results of this investigation indicate the teaching

candidate s academic major and overall grade point r;atio do relate

the pefformance of learners. Although these characteristics were
; .

treated together in theanalysisoit is interesting that academic

.
characteristics of teaching candidates do explain some variation in

learner cognitive performance. in a single instructional unit when prior

I

,;
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learner performance is held constant. This finding is consistent with

research reported by denton and McNamara (tnpress) which indicates

professional eharacteristics of a teacber, i.e., classrooe experience,

workshop participation, knowledge of content,"do explain sufficient

variation in learn& ognitive attainment to be statistically significant.

Collectively, these findings provide a modest ;empirical justification

for teachereducation admission requirements which specify grade point

reouirem9,nts, since the relation between learner cognitive attainment and

teaching candidate grade point ratio Was positive. .That is, the -higher the

student tdaciher s collegiate GPR, the higher tbe cognitivq attainment

of learners in a single instructional unit. However, one must remember

this characteristic,was linked with the major of the teaching candidate

to produce the explanatory power reported for academic characteristids

of the candidate.

The influence on learner cognitive attainment regarding whether the
4

teaching candidate was an education major or in certification seeking

student (non-education major) was also addressed in research question'one.

The difference in performance of learners associated vith the major of

'the student teacher reported in this investigation has not been reportedl

in the professional literature. Since, the characteristics were linked

in the analysi,s, these observations are offered as areas for further

research, but the observed relation in this vinvestigation was that learners

of education majors attained higher cognitive attainment vaThes on a

single instructional unit than their peers who were instructed by

student teachers who were non-education Sajors. -Perhaps this finding was

an artifact of the sample and cannot be replicated, but since each

group contained more than 1000 learners these findings may well

he stable. If this observation can be replicated and observed

3 1



under more stritgent conditions, perhaps justifitation will result

for greater emphasis on educational theoifty and practice in teacher

preparation Programs.

The block of-time referenced variables addressed in research

question 2, prior solorteaching time and opportunity-to-learn time,

accounts for a 11 but sufficient amort of variance regarding

learner cognitig,e attainment to be statistically significant. This

result -correspo'nds to the current literature on teacber_effectiveness

29

which underscores the importance of time-on-task on learner-achievement-
.

(Good, 1979 Medley, 1977; Stallings, 1977) As noted in the findings,

the greater the instructional,tim# devoted to the unit the great.er

the cognitive attainment of learners. While not specifically addressed

in the literature, Prior solo teaehing time was included in this block

of variables since the amount of previous instructionil time in student

teaching should affect the competence of the student teacher. This

conjecture has merit if foe no Other reason than for the candidate

gaih'ing confidence and establishing a routine for.managing the classroom

4ring instruction. Further', data for these time based variables

were obtained readi4 and easily from the student teacher's instructional,

plans and confirmed in the Summary Evaluatibn of Unit forms completed by

the student.teacher. /-,

While the explanatory power of these variables is small, it is

interesting that such global measures of instructional time account for

enough variance in learner cognitive attainment to be statistically
3

significant._ Since these time measures did contribute to the explanatory

power of the model, it is plawsible that other time-based measures.such

as, student teacherplanning time, student teachertime-on-instruction,

and weeks of student teaching-may be fruitful extenSions of this research.

32
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Similarly, values for the planning and instructional* competence of

the student teachers the block of variables for research question 3,

were readily obtained from the final evaluations of the university

'supervisor. Since the practice of evaluating the studentIeacheron

the basis of supervisor ratings is so common, it is comforting to find

these ratings do account for enough variance regarding the cognitive

attainment of learners to be statistically significant. On the other

hands'an explanatory power of 2.8% of the variance fails to inspire a
e

greai deal of confidence in univerfity supervisor ratings as a sole

criterion/m.1 awakling a grade or certifying the teaching ,Ilpetence

of a stwdent teacher. Perhaps amphasis on observation datalwhich

provides frequencief of instructipnal procedures coupled with supervisory

ratinis, would enhance the explanatory power.of these ratings.' Further,

perceptional data frau learners of student teachers on the, instructional
%

competence of the stwdent teacher might be combined with supervisor
4

ratings to enhance.the explanatory power of these values. In any event,

the practice of using university supervisor ratings as the only'

criteria for "grading" the student teacher is not supported by the

results of this.investigation.

The final research question addressed the.effept,of teaching

behaviors of,the teaching candidate on learner cognitive attainment

in a single instructional unit. The finding Was that a substantial

portion of variation (15.5%) among learner cognitive attainment values
, --ir

can be explained by examining theTperformance Of learners taught bY

a partiplar student teacher This-finding is compatible with values

reported by Denton & McNamara (in press) and Multne (1975) when
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pupil achievement data sets were partitioned by classroom assignment

then compared. It is not unrea.sonable or unlikely to expect that

instructional behavior patterns*of indivtdual student teachers jn this

Testigation were different. further, it is possible these varying

'instructional behaviors among teaching cafdidates would result in

cognitive attainment fluctuations across groups of learners. The

analysis related to this question confirms these conjectures.

If we return to the assessment issues addressed at the beginning

of this paper, the findings to question 4 can be interpreted differently.
i;

On theonehand, if t4tteaching candidate hassuccessfully demonstrated

mastery of the necessary and essential.instructional skills identified

for a preparation program; the obsenved varation of cognitive attainment

among learners across different student teachers could be dismissed

t

as an artifact of the abilities and backgrounds of the learners. The

observed variation regarding learner attainment would be eipected
4

because the learners represent many different backgrounds and cognitive

abiliiies. The fact that prior,cognitive attainment was taken into

account in.this investigatign would not explain variatipn due to other

unspecified characteristics of the learners. Given this 'approach to

preservice teacher assessment there woilld be no need to explain the

variation in learner performance as a function of the teaching "

candidate s instructional skills since characteristics of the learners

pvershadow the influenCe of the teacher's.instructional behavior.

ConverselY if the alternate position to preservice teacher

.assessment is.takent namely,.that learner, cogniltive attainment is the

A
criterion variable for determining a student teacher's competen6e, then

the finding for research question 4 indicatet the preparation program

had unequal effects on different ;eaching candidates.' There are many.

3
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,conjectures about the source of this variation:_for examplevother

academic characteristics of student teachers besides overall grade

32

potnt ratio and academic major of tfie candidate may:directly, influence

this variation in instructional behaviors of teaching candidates.

Howeverrsit also possible that components of the secondary teacher

preparation program are not adequately preparing the candidites to

carry out-the classroom responsibilities of a teacher. Assuming this

latter explanatiorvhas merit the use of learner-attainment data for

preservice teacher assessment then serves dual functions. This approach

provides direct evidence concerning the teaching candidate's ability to

bring abo4 demonstrated growth of secondary learners1 while providing

summative evalution data for the preparation program.

In closing, the results.of this investigation underscore the

importance of ofillectingmultiplesources of data on each teaching

candidate. Certainly ler variables not addressed in this investigation

(Classroom observation summaries, learner pereeptions.of the student

teacher's competence, classroom supervisor ratings,unitpretest scores)

and transformations of the variables considered in thiS investigation

may increase the explanatory power of a regression-model on learner

cognitive attainment and should be considered in future/researches.

Further, this investigation has demonstrated that it is feasible

to imoliament a McNeil-Popham type of contract platrin an,ongoing

student teaching program In -essence the McNeil-Popham plan becomes

a management system for implementing a student teachingprogram which

collgcts cognitive attainment data from learners of student teachers'.

This folin has-g-reat potential not only for preparing teachers who are

"accountable" for producing learner growth but for evaluating and

improving existing teacher prepartion programs as well



References

'AR -

33

Armstrong, D. G., Dentonc J. J. & Savage, T. V. Instructional skills
handbodk. Englewood Cliffs Educational Technology Publications,
1978, Ch. 2.

Barro S. M. An approach to developing accountability measures for the
public schools'. Phi Delta Kappan, 1970, 52, 196-205.

Bennie, W. A. Supervising -clinical experiences -in the classroom.
New York: Harper t. Row Publishers, T97.2.7

Bloom, B. 9. Human characteristics and schoo1,learnin2.
New Yo7kr*Graw-Hill BookCri.,1976.

Brinkerhoff, R. 0. Competency assessment: a perspective,and an approach.
Journal of Teacher Education 1978

9
29 21-24.

Broptv J. & Evertson C. I. in from teaching a developmental perspective.
Boston: Allyn aii BaT76,.

Carroll, J. A. Mddel of sahool learning. Teacher's College, Record, 1963.
64 723-733.

Callahan R. R. Education and the cult of effjciency. ChicagO: The
University of Chicago 15Fisi;79-62-. .

Coleman,

.Coole.y,

Denton,

Denton,

J. Methods and results in the IEA studies of effects of school on
learning. lityjA of Eductiona1 Research, 14975, 5_5_, 355-386.

Lohnes, P. R. Evaluation research in education. New Yorkt
Halsted Press, 1976.

J. J. An.evaluation model for coMpetency based teacher preparation
programs. Texas Tech Journal it Education, 1957, 4, 61-70.

J. J. & Norris, S. A. Regression models and learner cognitive
attainment: means and ends for assessing a,student teacher's
competence. College Station, Texas: Texas-A&M University, 1979.
(ERIC Document...Reproduction Service No. ED 164 .497)

Denton, J. J. & McNamara, J. F. Conceptual Models for deterMining the
influence of classroom teachers on learner coghitive attainment.
Journal of .Experimental Education in press* . .

Dunkin M. Biddlel_13. The study of. teaching. New lulu Bolt,. _Rinehart,
and Winston, l9747

,

Glass, G. V. Teacher effectiveness. In H. S. Wal ber g (Ed.),Evaluating
educational performance. Btrkeley: McCutchan Publishing Co.,
1974, 11-.32.

Good, T. Teacher effectiveness in the e ementary school,. Journal of Teacher
Education* 1979, 30, 52-64.



34

Good T. & Grpuws,. D. Teaching effects: a process-product study in
fOurth grade mathematics classrooms. Journal. of Teacher Educationt
1977, 28, 49-54.

Hanushek, E. A. Education an race. Lexington Mass.: D. C. Heath and .0
1972.

Henry, M.A. AJBeasley, WYW., Supervising student teachers the professional
way. Terre Haute, Ind.: Sycamore Press, 1972.

Kay, R. M. Assessi.ng preservice teachers' competence. Journal of Teacher
Education, 1978, 29, 7-8.

LaDuke, C. V. The measurement of teaching ability, study number thr
Journal of Experimental Education, 1945, 14, 74-100.

Magoon A. J. Sensitive fieid observation of teaching performance.
Journal of Teacher Education, 1979, 30, 13-16.

McNeil, J. D. & P9pham, W.-J. The assessment of teacher competence.
R.. M. W. Travers (Ed.), Second handbook of research on teachin
Chicago: Rand McNally Coflege Publishing Co., 1973, 21 44.

Medley, D. M. Alternative assessment strategies. Journal of Teacher
EducatioN 1978, 29, 38-42.

Medley, D. M. Teach& competence and teacher effectiveness: A review of
.0 process-product research. Washingt6-157=AMirican Association.
4IF of Colleges for Teacher Education, 1977.

b

M llman, J. Criterion-referenced measurement. In W. 4. Popham (Ed.),
Evalation in education: currdnt appliOtions. Berkele :
McCutchan Publishing Co., 1974, 311-397.

Mitchell, R. Testing the teachers the Dallas experiment.
Atlantic Monthly, December 1978, 242, 66-70.

Murnane, R. J. The impact of school resources om the learnirrg of inner
city cfdren. Cambridge, Mass.: Ballinger Pub ishing Co., 1975.

Pottinger, P. S. 'Designing instruments.. Journal of Teacher Education,
1978, 29, 28

Rosenshine, B. Recent research on teaching behaviors and student achievement.
Journal of Teacher Educatibn, 197627, 61-64.

Rosenshine, B. Furst, N. Research on teacher performance criteria. In B. D.
Smith (Ed.), Research in Teacher Education a Synposium: Inglewood
Cliffs: Preni7fce-Hall, 1971.

a

Rolfe, J. F. _The measurement of teaching ability, study number two.,
Journal of Experimental EdUcation, 1945, 144 52-74.

Rostker, L. E. The measurement of teaching'ability,. study numbe one.
Journal of Experimental:Education 194514., 6-51.



Stallings

35

Accountability: assessment problems and possibilities. Journal
of Teacher Education,. 1973, gi, 206-212. ,

J. 16w instructional processes
0. Borich (Ed.1 The appraisal

proces Reading Mass.: Addliin

Stal 1 in J. & Kaskowitz, D. Follow throu
evaluation, 1972-1973. U.

bEt-0-852.48u-4633(100), 1974.

Tikunoff, W. J. & Ward, B. A.,.
of Teacher Education,

74f
weber, w..41t...55,,Using pupil data

Houston (Ed.), Exh'hri
McCutchan

relate to child outcomes. In

of tglic.111112) Mg.ts alLd
Wes1ey,-1977 9 1 04 -1 1 .

h classroom observations
ce of Education, Contract

a

Insuring reliability and validity. Journa1
19789 22, 279-299.

to assess teacher competencies. In' W. R.,

n competency based education. Berkeley:
o., 1074, 279:7007

'WittrOck M. C. Set applied'to itudent teaching. Jour:nal of Educational
Psycholbgy, 19620- N, 175-180

4



4,

36

A

APPENDIX

3 9



3i

Table 1

Summary of Characteristics of Unit Two Tests
Developed and InIplemented by Student Teachers

4'

Student Teacher -----Ner-umb &ober of
addressed oh test items
test'

ognitive level
addressed by test items

11 25

2 7 . 6o

. , 3
54

.
100

4 2 25

5 4 44

6 2 26

40

8 15 31

9
,

5
29'

lp 7 q
11 5 33

12 6 28.

)3 7
, 52

14 5 40

15 8 27

16 5' 28

_17 3 23.

18 8 73

19 5 '24

20 1
.

11

21 21

knowledge

knowledge

knowledge

(1)knowledgel (1)- application*

knowledge

knowledge

knowledge

know/edge

knowledge

knowledge

knowledge

(5)knowl.edge/ (1) application*,

knoWledge

knowledge

knowledge

(3)know1edge/ (2) applica ion*

knowledge

knowledge

(2)knowledge/ (3) application*

. knoWledge

(1)knowledge/ (1) application*

* Number in parentheses represents the nwrber of objectives of each type
represented on the test.

4 0



Ledger

Variable Ledger for tables 3 -

Learner cognitive attainment on the initial unit taught
by the student teacher

s 16erall grade point ratio of student teacher

* Undergraduate m,ajor of studenAeacher
,

Prior solo teaching ttne- of student teacher

s Oppor,ity to letrn time by student-teacher

20 Planning effectiveness of-student teacherSI

Si s Instructional eVectiveness of student teach

hNN., e

ti Studept teacper identification

r,



Table $ .

Statisitical &ornery of. Regression Equation ,for MbOIM 1.

Multiple R
R.

Std, Error

Ahaiysi.s of Variance
19 Regression

27.80 2538 772

MS

-.46.3021 599.1

Vartiable.. BETA STD ERRW,

vl

intercept 3 .42

.48 .44 *.02 599.1

Table 4

Statistical $ummary of Regression Equat on for Model, 2

.
.Multiple R 48

2

Std. Error 27.08
A

Variable

Analysis of Variance
Regivssion

Residual

-DF MS F

256,3
_

3

2..536

188012 ,

, 733

_BETA ,STO ERROR B

1

p
1

r

.intei4cept 43 68

.49 ..44
-6.70 .08

13 '1.1 .21

02. 599.7
1.59 .17-.7

1 13 (133.8

r 4.4



T4ble

Statistical &Koury of Regression Equation for Model 3

Multiple R. :50 Analysis of Va iance OF MS F
2
R .25 Regression. B 119092 . 165.0'

Std. Error 26.87 Residual 2534* 721-

Variable B :BETA , $TD ERROR B F.

4

Y1

.P
1

2

Tl

2

Intercept

.52

-9.62

14:48

.02

.00,

38.19

.47

-.12

.23

1.65 33.9

1..16 155.9

.00 36.7

.00

Table 6

Statistical Semmary of Regression Equal on for Mode1.4

Multiple 4
.112

.52

*..27

Analysis of Variance OF MS F.

Regression .7 9489,1: 136.5

-Std Error 26.37 Residual,. 2532 695.1

-Variable BETA STD ERROR B.

si

2
'Intercept 21.96

.52

-8.22

17.19

.02

.00

.01

.34-

.48

,.27

.09

.05

.02

.18 .03

640.05

24.50

216.95

27:57

7.83

1.59

97.60

43.



; Statistical Sumary of Regression Equation for Model 5
1,4

Multiple R .66 Analysis Qf Variance_

R2 ,43
Std. Error 23.48

Variable

T
2

SI

s
2

Cl

C2

C3
C4

C5

C6

Ci
'Ca

cg

cl6
C11

c12

-C13
C14

C15
-C

16

C-47

C18

c19
C20

C21

Intercept

4.

.60

36.55

43.44

.07

.00

.50

.44

1.-

S..

-.30

19.17

84.5e

43.77
-68.51

4115.54

2.93

.57

78442

17.36

10.04

94.90

43.93

-84.97

86.38

36.59-

-54.81,

6.68

39.96

-163 76

V-

OF

2a

2511

37151

551

BETA sTD/ERROR

.54 02 899.2

.44 8.56 18.2

.6a 3.81 129.3

.44 ;02 9.3
.00 .00 0.0
.77 .12 .16.3

-.48 .26 13.0
-.00 ,8.84 0.0

06 4%72 14.2

.12 .7.09 7.3

.45 8.54 98.1

33 4.64 120.9
-.07. 0.5

.35 25.86

.81. 8..,18 40.4
..02 3.32 0.8
;00 .3.56 0.0

_6.16 161.9

.12 2.79 .38.6

.07 3.15 10.2

..41, . 1474 41.4
4.53 63.1

.25 22.37 14.4

.29, 16.36 27.9
.23 5.39 46.1

.18 ,16.09
4.25 2.5

.27 77.3


