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EXECUTIVE SUMMARY
DESCRIPTION br iaz STvﬁY

o The gurgose of thls project was to review the research
literature and conduct a- plannlng study addressing the guestion:
Is type of teacher training related to student performance?
These aspects of teacher training were considered in the
11terature revxewr,,level of. degree (e.g.; bachelors: or masters!,

sfatﬁs- If the réVLew indicated a lack of definitive information

in these areas, a design for future research was also to be

included.

] @he—9351e—methodoi”' of thls pro;ect was to survey o
professional literature in education and social sciences that :
described research on the relatlonshlp between teachers' formal
education and their competence in professional practice. 1In all,
over 200 articles; books; dissertations; and research reports-

related to this topic were: located and reviewed. More than 135
of these resources were selected for citation in _the report. .

by conference attendance and consultation with promlnent

educational researchers and policy-makers. The organi-
zation of the resulting literature review is shown in Chart 1.

A}

CHART 1

I. fntroductron and hxstory of major types of teacher

training programs in the Y. S.
II. Are teachers with master's degrees more effective?
III. Does professional education make a difference?
1. éomparisons of liberal arts and education
Qréduéteé

5; Effects of coursework in academlc subject areas

IV. Does teachers' demonstrated knowledge of a subject
affect their performance?

V. Does teacher certiflcatlon make a difference?

vVI. Methodological issues

VII. A proposed study
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GENERAL FEATURES e? STUDIES REVIEWED

There was great varlatlon in method and desxgn among the

wide range of studies reviewed, but several patterns occurred

across a number of studies.  One common approach was_to_obtain
student achievement test scores and to determine which teacher,

school, and student characterlstlcs found ln schooi records could

analysls. -Another approach was to ask school przng;pa;s or
superintendents to identify outstanding and unsatisfactory .
teachers and then identify characteristics that dlstlngulshed
between these two groups. - -

A few researchers ldentlfled groups a priori on the
characterlstlc of interest {e.g., certification status) and then
systematically collected follow-up data on teacher performance in
the classroom or their students' achievement. The number of
teachers studied ranged from as few as 18 to as many as 1200.
Typically fewer than 100 teachers were included in any single

study:
MAJOR CONCBUSIONS OF THE LITERATURE REVIEW
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by their supervisors and have hlgher ieveis of student
achievement. Based on the fairly stringent statistical

criteria used_to declare that a finding is significant; oniy

1 out of 20 _studies is expected tc show a positive .

relationship due to_chance._Chart_2 shows that 8 out of 15

studies showed a significant positive relationship between

level of. educatlonai degree _and- teachers' ciassroom,, B}

studies_ that were. strongest in_terms of research. quaitty all

showed positive relationships between level of teacher
education and teaching effectiveness.

o 7 Chél’t 2

Results of Studies of Level of Educatlon
a 57
w E Supporting Master’s degrees
8 ZZZ2 Supporting Bachelor’s degrees
= o} (T No ditference
E
S
z 5|
@
g o _
2.l lwal _

I~
:u
)Y

™




PO
Al

o
o

Graduates of colleges of education are more highly rated by
eir supervisors than graduates from liberal arts or other

pon-education majors.  Principals' ratings of education and

liberal arts majors were compared in 3 studies, and in each

study the education majors received higher ratings than the
liberal arts majors.

ssional

_h visors and have
higher student test scores than teachers with fewer Credits

eéducation obtain higher r

in professional education. Chart 3 shows that 5 out of 7

studies demonstrated a positive relationship between the
amount: of professional coursework and teacher effectiveness
criteria: _This suggests that when teachers receive -
instruction in how to teach a subject, it has a positive

1mpact on their teaching effectiveness.

There is weaker-evidence that the numbsr of credit hours
taken by teachers in academic subjects is reflected in their
students' achievement. Only 5 of 16 studies showed a
positive relationship between the number of credits teachers

earn in academic fields and their teaching effectivencss.
The majority of studies failed to support the hypothesis
that increasing teachers' subject-area pPreparation will

improve their students' performance.

. TT_ . LI fCiié:rté. == - o .
_Results of Studies of Credits Eammed in
Teaching Methods and Afeé’déiﬁié Subjects

Léégﬁ;g;ﬁ —_— — -
POSITIVE EFFECTS

- Methods courses .
1 Subject-area courses
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Teachers thh ht"her

on tests in _the subjccts Ccts that they teach tend to have higher
student achievement. especially among high- achieving

students_and on_tests. of _higher-order thinking skills: . The

relationship between teachers' scores on subject area tests

and their students' achievement was investigated in 14

studies. In 9 of thcse studies, there was evidence cf a

positive relationship. The relationship between teachers'

GPA and their teaching effectiveness was examined in 5

studies, and each time a small but significant positive
relationship was reported.

Ihe—Natienal—zeaehex—zxam%nat&en—%s nee—aggggdmprééicter;cﬁ
either teacher performance or- student achievement. Of 14 -
studies that examined the relationship petween teachers' NTE
scores and teacher effectivetness, only 5 showed any evidence
of a relationship.

Teachk=2rs' grade-p
predictor of teacher performance than teachers' scores on a
single test. _Fourteen studies were examined that used
subject matter tests as the criterion of teacher o
effectiveness. 0Of these studies, 9 showed evidence of a
relationship between teacher knowledge and teacher S
effectiveness:. In contrast, each of the 5 studies using.
teachers' GPA as the criterion of teacher knowledge showed

evxdence of a significant relationship:

oint average tends to be a more stable

Teachers meet:tn re i;ar state ceri:xfxcatlon reqnlrements

certification and teacher. effectzyeness. Fourteen of the 19

studies favored teachers holding regular certlflcatlon, only

2 _studies favored uncertified teachers, and in 4 of the 19

studies, no differences were found between certified and

uncertified teachers. Certified teachers also remain in

teaching as a career longer than uncertified teachers.

Chan:4
Results of Certification Studles -
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MAJOR WEAKNESSES OF PREVIOUS RESEARCH

Much of the research conducted togdate has been rraught with

methodoIogical weaknesses.  The prevalence of these weaknesses

among_the studies reviewed.. l1imits the confidence that can be
piécéa ln these findings when drawing melxcations for policy or

on effects of_ teacher preparation stem from three sources: (1)

researchers used conveniently available data rather than .

collecting data in the form needed; (2) receatly developed .

statistical procedures needed for appropriate data analyses were
not widely available, when many of these studies were conducted;
and (3) the scope of the study and sample were restricted because
of lnadequate resources. Some common problems have been

J Samgling bias occurred in selectlcn of teachers or
lnadequate numbers of teachers or schools were sampled

to permit detection of effects at the classroom level:

J Teachereeducatronaiedataewere notecollectedforfregorted
in sufficient_detail -to permit inferences that could

guide future policies on teacher education.

J Control for prior level of student achievement was
1nadeggate.

J Inadeggate experimental or statistica centrols for the

effects of intervening variables (e.g.,; student nt SES,

school characteristics, and teachers' level of

motivation or sense of efiicacy) that exert major

influence on student achievement were incorporated into
the studies.

J Studies have been limited in scope, focusing only on one
outcome measure or one grade level. Student attitudes
have seldom been cons1dered.

Student 'erfarmance thhxn a sx gle study;has been

scores is questxonaﬁie.

often served as *he outcome variable rather than
objective measures of student outcomes.

J Erlnclpal rat;nq_ (whlch are. hlghly sub;ectlve) have

or school average as the,unrt of analxs1s, Thé most
appropriate level of analysis, howeVer, is the class.

average when inferences are to be drawn about effects of

teacher characteristics.




J The effects of correlated variables such as teacher
ability, experience,; teacher level of education, and
teachers': salary frequently were confounded and the -
method of statistical analysis emploved did not permit
separate estimation of the effects of these variables.

J Pééeié&s lnput-output studies of e&ucationai effects

included too many variables in- tegresston analysis. Sueh
a shotgun approach cannot significantly improve our

understanding of how teacher education influences
teachers' classroom effectiveness.

cOncluSLQn

This resea*ch shoui& take advantage of current state-of -the-art

methodology for addressing this question.
THE PROP§SE§ STUDY
In light of this review, the future studies of the impact of
teacher education on student achievement should conhsider:

1. Teacher gersonal eharacterlstles (1.e., Social class,
race; and verbal ability);

2. Teacher job-related characteristics (i.e., experience in
teaching, and sense of efficacy);

3. School characteristics (i.e., principal's level of
education and institutional leadership, per-pupll ,
expenditure on insturctional materials, size, teacher
turnover):

4, class ascribed characteristics (i.e., race,
sociceconomic status):;

eiasseschooimreiated,Characterlstlcs (1.e., prxor
achievement).

Euzthe:mcreethese vezlableS—sheuld—be cen51dered w;thxn the ,
framework of -a sound_theoretical model which provides a coherent
approach to data collection and analysis. This model should
brevide fer methéds of - tééting both- the. dlrect end lﬁdlréCt

U
el

eontrolllng for_ effects of other variabies in the model: Until

recently statistical procedures for accomplishing this were not

generally available to_educational researchers. Figure 1.

presents a diagram that illustrates how teacher demogiraphic

characteristics, teacher education characteristics, school
factors, and student characteristics combine to influence student
achlevement,, Such a diagram is the first step to devélopment of
a model of that can be used to assess the impact of teacher
education on student achievement.

vii iij




Research uestlons to be Addressed -
_____Several variations on the. mode:'l; shown in Figure 1 ceuid be
tested _to find which seems to offer _the best fit to actual

teacher/student data:. In addition to testing the overall fit of

the data to the model, a series of questions following the paths

depicted by the _arrows in_Figure 1 _would _be answered. For

example, one series of questions would be:

ro what extent does teacher soc:.ai; class. d::rectly iﬁfidéﬁéé

the level of education attained by the teacher?

wt}gt ,ls the dlrect effect of teachers' level of education on

teachers' sense of efficacy?
'wﬁé.twis tf;e;diieét effect of teachers' sense of efficacy on
student achievement?
what are the direct and indirect effects of teachers' level
of education on student achievement?
Additional sets of guestions would be answered for éach possible
path shown by the arrows that connect the variables in the model.

F lgure 1

STRUCTURAL MGBEI.: OF TEACHER PﬁEPARATION VARIABLES
INFLUENCING CLASSROOM OUTCOMES

Teacher Personal Charactensncs
1. Soc:Lal Class

3 Veroal Ability

L

Prepatgpgq y§né;bles — \Characteristics
1. Type of institution 1. Experience -
2. Level of Education - -_ 2 Suf?seof Efficacy
. Credit Hours in Prctessional / .

. Teacher Job~Reiated  Student-Teacher Ratio

3
~ Education __ —: —
4, (Ezgzd‘;;t:onurs in Academic c:asg QQ?C76MéS
5. %ve;lchPA Education GPA; Mathematics
a)
Achlevement

e S Class School Relat Reading Achievement
School Charactenst:cs — - C:lgsectensacs elated

1. Principgl - 1. Prior Achievernent
a. Levelof Fdncatmn R
b. Instructional Eff!ctwéness

Admmstratorﬂ'ﬁcher Ratlo Colace Aerrboeed
. Per Pupil Expenditure gn c’ﬁ"‘:‘f ﬁ-‘f[@ed
Instructional Matémls aracte
Size . 1. Race
. Teacher Turnover 2. SES
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Instruments and Methods of Data Collection . = ..

.- As part of thefggesentestud%Ame4ﬁqgsmedetheeﬁeas;bll;tyeof
collecting accurate and. timely information on:-teacher education
and student achievement variables from data currently available
through the State Department of Education. Data available from

the Teacher Certification Office received particulér scrutiny.

reglgggigg the_ state to 1dent1fy pragmatic procedures useful for

collecting- student achievement and teacher educational data at
the district level:.__This information was taken into account in

formulating the proposal.

Ercm the~fé&5£blilt¥ studg, we determxned that the
Comprehensive Test of Basic Skills (CTBS) is. the most w1dely
Used standardized achievement test in the school districts in
Florida. Student achievement test data can be collected from the
county district office in the form of individual student test
scores or the average test score for a given classroom. We also
learned _that the detailed information needed on teacher
educational background cannot be obtained from existing data

files of the Department of Education.. Accurate, complete teachef

educational background data can best be obtained from teachers

directly. Furthermore, there is considerable variance in
educational preparation of Florida's elementary teachers, but not
in certification status of elementary teachers in Florida (Scott
& Damico, 1985), so it is most reasonable to concentrate on
differences in the type and amount of teachers' educational
preparatién.

weuld be employed:

1. A-standardized achievement test w1th subsccres 1gwm§th

and reading, such as the cOmprehenSLVe Test of Basic
Skllls, presently administered in 32 Florida counties;

2. Aiteacher cuestlonnalre contalnlng ltems relevant to the
teacher's demographic and educational background;

3. A standardized measure of teachers' sense of efficaey.
(or motivation) such as that_developed by Gibson & Dembo

(1984). Scores on this instrument are a function of _

teachers' confidence in their own ability to teach and
students' abilities to learn and are related to teacher
and student behavior and student achievement (Ashton &
webb, 1988).

4, A _school questionnaire to be completed by the principal
containing items on the_school-level variables and
classroom-level variables.

Ail items on these questlonnalres would be pllot tested fcr

clarity of meaning and ease of response in at least two schools
before being used in the field study. Teacher and school
questlonnalres would be distributed and collected by the réseéarch
team on site in the schools.

Motk | |
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L Aggrogxlmately 200 teachers at second and flfth grades -are
needed for the lnvestlgatlon. The 200 teachers at each grade
level would be selected using a stratified sampling procedure so

that approximately_one-third should be from rural school __ _

districts, one-third from small metropolitan, and one-third from

large metropolitan communities: A multistage sampling plan would

be followed to select districts.

The minimum sample size was determlned on the basis of
several factors including a) the minimum effect size to be
detected which would be 1udged important from a practical polnt
of view; b} the number -of - independent wvariables under
investigation; ¢ the desired power level and d) the criteérion
for statistical sxgnxfxcance.

of an. early elementary and a late elementary -grade level is

recommended. The rationale for the choice is that (1) elementary

grade level instruction is based -on intact classrooms, (2) o
prevxous research has focused at these levels of 1nstruct1on, (3)

generalizability of the results, - (4) -the inclusion-of an early
elementary grade reduced the confounding of multiple teacher
effects, and (5) the inclusion of the upper elementary grade will

increase the variability in achievement test scores across

classrooms.

Data Analysrs
The data analyses would lnclude calculatlons to descrlbe the

continuous - varlables and proportlon of response frequencxes for
categorlcal varlables.

.-~

would be used to (1) determine whether there is_ adequate fit,,,

between the data and the model(s) and (2) test the significance

of coefficients which quantify the relationship between the
outcome variables (e.g., student achievement) and other. varlables
in the model. -The strength of this procedure lies in its-abilit
*’,;matés of the direct and indirect - -

ievement and. téachér preparation while

varxahles in the model . Another strength of the study is that it

— A B e T EE T o = PR,

would be_replicated at two grade levels and in two subject areas

(math and reading).

Seeond—Phaseeof Research -

In the event that promising relatlonshlps are revealed B
we recommend that a second phase of research explore the. causal
nature of the relatronshxps through-experimental research. _For

example, a_limited number of randomly selected master's degree

teachers could be compared with bachelor's degree teachers as

8
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hey instruct. thelr students in slmllar school settlngs on-oneé-or
more common unit(s) of material prepared or selected specifically

for this study. . The design should permit_in-depth observations

of teacher and student behavior_as well as_student achievement.

and student attitudes.  Assessment of achievement would include

both lower and higher order cognitive skills. Further, we

recommend that the stability of the effects be examined across
grade level and subaect matter.

Tlme and Cost Est;mates S

_The totaI time required to. conduct a oroject such as that
described, would be approximately 18 months. PDuring the first

12-month period it would be reasonable to accomplish-the major

tasks of organizational start-up, questionnaire development,

pilot-testing, drawing the sample, securing cooperation of

participating districts and schools, collecting the teacher data,

and obtaining student test-score data. The next 6 months would

be devoted to data analysls and preparation of the final report.

- The estimated cost fo; suggortlng the act1VLtleS—of—the

first 12 months would be approximatel 85.000. The cost for
suggortlng the major activities of the last 6 months of the.
i8-month project would be an additional $25,000:. -Thus the: total

cost of the l8-month project would be approximately $110,000. -

These cost estimates. are. based on the. assumptlon that the work be

conducted at one of the state universities or by an organization

that would not charge for indirect costs.
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CHAPTER 1

INTRODUCTION

The purpose of thls paper is to address the global questlon-

components of thls broad questlon that have direct lmpllcatlon
for educatlonal practlce and policy declslons.

1; Is there any - ev1dence that teachers thh master's degrees
are more effective than teéachers with baccalaureate degrees?

2. Is there any ev1dence that formal traxnxng in pedagogy
(i.e., methods of teaching commoniy offered in colleges. of

education) produces more effective teachers than a liberal
arts education?

AL Are graduates of colleges of educatlon more effectlve
teachers than graduates of liberal arts colleges°

B. Is there a relatlonshlp between number of college

credits earned in professional education courses and
teacher effectiveness?

c. Is there a relationshxp _between number of college

credits earned In the subject area and teacher

effectiveness in teaching that subject?

3. Is there any ev1dence that teacher knowledge in a subject

(as measured by test scores or academic grade-point average)
is related to teacher effectiveress?

4L Is there anY ev1dence that certified teachers are more

effective than teachers who_are not certified in their

respective fields of instruction?

Because of the importance of the guéstions, however, our purposes

18




were to (a) review those empirical studies that have bearind on

these issues: (b) critically evaluate these studies so that their
esults might be lnterpreted with approprlate caution: (c)
summarize flndlngs across multlple studies to obtaln a clearer

pxcture of recurrent results that can be lnterpreted w1th some

confr&ence; and (d) 1dent1fy needs fo* additional research in

this area.

DeflnlngeEfiectlve Teachlng

[ A-X X XX%

bne reason that teaching has so many critics is simply that

lt is the one professzon w1th whlch almost everyone has some

familiarity. From klndergarten through the twelfth grade a

éyﬁiééi citizen in our socrety has the opportunity to observe
from 20-30 members of this Eéaééééiéﬁ in ééil? ﬁféééiéé 6 hours

dally for 180 days per year. Thus ffaﬁ 5éf§aﬁai éiéériéaéé

1m§réssion of éfféétive téaéﬁéng; conseguéntiY; theré are no

laymen or within the 5fafé§§iaa itself. 1In a recent review of
llterature on teacher evaluatlon, Darllng Hammond WLse, and
Pease (1983) dlfferentlated between teacher competence, teacher

performance, and teacher effectiveness as follows.

i,,Teacher ccmpetence refers to the knowledge and skills a

teacher possesses;

ieacher gerﬁormanee refers to actual teacher behav1ors in
the classroom (i.e., what the teacher does on the job);

3. Teacher effectlveness refers to the effects of teacher

This distinction between aaﬁﬁétéhaé; performance, and

effectiveness .cemed a useful one to make in the present review.
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while it is natural to regard teacher éfféétivénéss, in terms of
student achievement, as the ultlmate crlterlon in evaluatlon of

teacher preparatlon programs, a number of authors and researchers

have polnted out the d1ff1cult1es in attempting to establish such

a rexationshlp; In rev1ewing studies of the effects of teacher
préparation, it is iﬁportant to recoéniie that sohe researchers
have elected to study the effects of teachers' academic

oreparatlon on competence, whlle others have choséen performance,

and Stlll others, effectiveness (as defined by student

achlevement test performance) as their outcome variable. To

drstrnctrons would 1nv1te confus1on and mlslnterpretatlon of
their findinés; In this review, we have focused prlmarlly on
studles in Whlch student achlevement was used as the ultimate

criterion of teacher effectlveness, in cases where more rmmedrate

or rntermediate criteria were used (i.e.; teacher knowledge or

classroom oehavxor), thrs has been carefully noted.

Hlstory of Teacher Ereparatlon—ln—the—uas—

Before tackllng questlons about the comparatlve

effectlveness of various types of teacher preparatlon, rt is

proféssional educational programs developed Cubberly (1919)
noted that prior to the mld-nlneteenth century the major

quallflcatlon for a teacher was "soundness in falth " No other

qualities were considered as important, although some modicum of

literacy presumably was expected. Class (1931) supplied the

following picture of the development of teacher preparation




programs beglnnlng in the early 18005. he flrst school

established expressly for the purpose of prov1d1ng profess;onai

tralnlng for teachers beyond rudlmentary eiementary scnool
education was opened in Concord; Vermont in 1823 5§ the Reverend
Samuel Hall. This institution, called an academy, offered
educatlon on a par w1th that offered by secondary schools of that

era. The typlcal academy currlculum included offerlngs in areas

such as English, mathematics, history, navigation, Eﬁéaiagy;

sciences, political economics; and the art of teaching: Samuel
Hall's course on the art of teaching was based on his monograph
entitled "Lectures on School Keeping" (whlch was wldely used in

ltS tlme) and upon demonstratlon of teachlng methods usrng a

class of chlldren maintained at the academy for that purpose. By

1830 Hall's academy had moved to Andover Massachusetts and had

been copled by lnstltutlons in a number of communities,
partlcularly in New England. In most lnstances, an academy

offered a three year program beyond elementary school.

in Boston in 1821:. The public high school curriculum was gquite
simiiar to that of the academies described above Wlth the
exceptlon that Latln and GreeP were malnstays of thls currlculum

whlle courses on the art of teaching were generaily 1ack1ng

academy was regarded as more than suff1c1ent preparatlon for the
educatlon of teachert in many communltles, at the hlgh school
level these teachers were bareiy more llterate than thelr own

students.
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Recognizing this, in 1825, Thomas Gallaudet proposed the
need for an institution of post-secondary education for the

training of classroom instructors just as theére were institutions

dedicated to the professxonal preparation of students of

dlvrnrty, law; and medicine at that time. Horace Man:; Secretary

of the Board of Educatlon in Massachusetts, was a convert to thlS
viewpoint and under his leadership thrée institutions for the
prepalatlon of teachers were founded in Massachusetts, beglnnlng

in 1830. These teacher- educatlon institutions were known as

ééééraﬁhi, bh§§i616§§, natural séiehcés, and principles of
"ethics and morallty" as well as courses in theor? and history of
educatlon, methods of lnstructlon, school law, and school

organization; By l865 most normal school programs requi.ed two

Yeafs for coﬁﬁlétion. A substantial focus of the subject matter

courses conslsted of review of baslc materlals whlch the students
would be expected to teach and an opportunlty to complete
exercises in teachlng in the experlmental or model schools which
were malntained by the normal school to prov1de prospective
reachers with some c opportunltles for observation and classroom
experience.

By the e*'l? twentieth century, normal schools were being
supplanted by teachers colleges as the major avenue %eé
preparation of public school teachers: The first teachers
college was opened in 1903 in Ypsilanti, Michigan soon followed

by establishment of a number of similar institutions particularly




éaﬁééﬁéésééé in che midwest and southern states. Teachers'

preparatlon for teachers in that they regulred graduatlon from
hlgh school for admlsslon (or demonstratlon of an equlvalent

level of competence) and offered a four-year course of study

leadIng to a baccalaureate degree. (pfééﬁaaéiy; studies in
various subject areas were at a more advanced level than those of
normal schools. ) It is important to note however, that
teachers‘ colleges of thls era also offered two-year and

three-year programs of study. Typlcally prospectlve elemenfafy

school teachers mlgﬁt opt for the two or three year program thh

the four-year course primarily pursued by intending secondary

school teachers. The rapid growth in acceptance and demand for

teachers' college programs can be seen from the follow1ng

statistics: In l9l9-l920 there were 46 teachers' colleges and

l37 normal schools in the U.S. By l927-28; the number of

normal schools had declined to §9.

In Florlda, the development of teafher educatlon programs

generally paralleled the natlonal scene. Keck (1985) has

chronicled hlstorlc events in Flortda teacher educatxon in
detail, and some of the hlghllghts of her presentation are
presented here. In 1851 the Florlda leglslature authorlzed

creation of two seminaries of learnlng to provxde formal tralnlng

to both male and female students deslrxng to become classroom

teachers. The East Florlda Semlnary was establlshed in Ocala one

year later. It later moved to GalnesVLlle in l861 West Florlda




Seminary was founded in Tallahassee, but not until five years
later. In 1861 the West Semlnary was conferred as a mllltary
and colleglate institution. The prov151on of educatlon for black
teachers followed in 1866 wlth the creation of an institution
later to become Edwin Waters ¢ College, at Jacksonville:

East Florida Seminary offered a typical three-year normal
school curriculum in the iséa-s and 1890's. In 1905, teacher

educatlon became a formal major offered at the Unlverslty of

inciuded in the Gollege of Arts and Sciences: In i9i2; the
responsxbxlxty for education of’téééﬁéfé shifted to the Teacher's
College and Normal School. The normal school program was
discontinued in 1928 and in i§§i the present-day C0llege of
Education was est 'bllshed under the leadershlp of Déan Jameés

Norman.

The teacher tralnlng program at Tallahassee followed a
similar pattern. In 1905, the School for Teachers offered one of
four main programs at the Florida State College for Women. The

flrst dlrector was L. W Buchholz. From 1912 1916,th1s program

transition tc a separate eoilege of Education in 1928:

One interesting aspect of Florida teacher training was that
in 1915 the legislature passed a law to support the educatlon of
teachers in publlc hlgh Sschools. Thls practice was dlscontlnued
in 1931; at the time that Colleges of ééﬁé;éiéa received

full-fledged status at the two major state universities.




In 1936, the state of california instigated a new national

trend by requlrlng all teachers in publlc schools to have four

years of academlc preparatlon beyond high school. New York, New

as an accepted 1nst1tut1on for the preparatron of teachers.
Within tne last 50 years, the baccalaureate dééréé has
emerged as the generally-accepted minimum educatlonal

quallflcatlon for entry into teachlng. Teachers colleges have

broader currrcula offerlngs. Moreover, increasing proporttons of
classroom téachers hold §raddaté déérees at the master's or even
doctoral level and district salary schedules typlcally award
add1t1onal pay for attainment of these hlgher levels of
education; Thus 1t seems quite appropriate for public
policy-makers to inquire how much students in public schools
benefit from the practice of teachers' pursuit of graduate
education: Equally approprlat are questions concerning the
amount (or balance) of tralnlng in subaect areas and
method-orlented pedagogical courses. Chapters 2 3; aﬁé 4 of
this monograph provide an overview of research literature
concerning these issues. The fifth chapter focuses on the impact
of teacher certification requirements in terms of student

educational benefits.




CHAPTER 2

ARE TEACHERS WITH MASTER'S DEGREES MORE EFFECTIVE?

é&f@risiﬁgiy few Studiéé have focuéed primariiy on the

and their students' classroom attainment: It is more common to
find that teacher's educational level has been included as one of
many teacher varlables in a study that focused on other gquestions
(e. g.; equallty of educatlonal opportunlty, Coleman et al.

1966); In some of these cases; however, when ievei of education
was found to be unrelated to teacher effectiveness; this aspect
of the study may not have been described adequately to allow
crltlcal evaluatlon or 1nterpretat1on of the reported finding.

In splte of thls, there remain a number of studles in whlch the

teaching effectiveness was examined and described in sufficient
detail to be eligible for inclusion in this review:

To syrnithesize findings from these separate studies it was
units of anaiysxs in coiiectlng and anaiyzxng their data: Some
have used individual students, some have used classrcom means,

ahd some have uééa school or distriét-leGel means. Knowing the

findings because u51ng a different unit of anaiysxs resuits in
addreeSIng a different research questlon and introduces the
obﬁortuhitY for different methodoloéioél problems to occur. Thus

studiés using different units of analysis have been con51dered
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separateiy in the review that follows. Each section includes a
description of the question asked when a specific unit of
analysls is chosen, lllustratlons of pollcy lmpllcatlon(s)
related to the questlon, an overview of the common methodological
problems whxch may affect 1nterpretat1on of Study findings and
summaries of the studies themselves:

Effects on Individual Student Performance

If the data are analyzed uslng individual student as the

unit of analysls, then the questlon is: I the achievement of aﬁ

w1th a master s degree than when instructed by a teacher with a

bachelor's degree? This question would seem to have enormous
practical significance for students, parents, teachers,
administrators, and policy makers. After all if it could be
demonstrated that on the average, student performance is greater

when students are enrolled in the classroom of a teacher w1th a
master's degree, every parent would want his or her child taught
by teachers with advanced degrees. Unfortunately, the

lnferentlal statlstlcal methods commonly available to test the

bachelor’ s and master s degree teachers requlre certaln
assumptlons that are almost 1nev1tably vxolated in the deslgn of

these comparlson studies. Speclflcally, it is the assumption of

scores) that is violated. Strictly speaking this assumption

could be met only if, for each teacher in the study, the



researcher could randomly select one and only one child from that
ééaéhéf'g class. Thus the sample would consist of chlldren who
were each taught by a different teacher. In aii the studies we
re6ieﬁe&; in which student was the unit of analysis, this
assumption was violated because the researchers included all of
the children in each teacher's classroom to achieve an adequate
sample size. While the approach tends to yield overly liberal

results, the extent of its effect on the outcome of any given

data anaiysrs can not be fully determined. é&ééﬁééﬁééé; éﬁé
problems of analysis and interpretation are aaagsaaaéa when
values for some student varizbles (e: g., SES or prlor level of
achlevement) are 1nd1v1dually entered in t ie analysls for each
studént, and teacher- or school levei varxables have common
values for groups of students w1th1n the sampie. Burstein
(1980), Cooley, Bond, and Mao (1981), and Goldstein (1985) are
éﬁaaé the many researchers who recently have pointed out

mlslnterpretatlons and problems that can arise from Such

poiicy-based studies of a classroom varxaﬁie to empioy an

aggregated unit of énal?sis; such as teacher or school/dxstrlct,
rather than the student. (Research of this type is reviewed in
the next sections. ) Thus we polnt out that all of the follow1ng
studies to be reviewed in this section suffer from thlS
methodological flaw: In general these studies are discussed
Béiaw ia ahfsaalasisal SEééf SE Ehéir ééeafféaéé;

of teacher preparatlon on the achlevement test performance of
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econdary school students. The sample consisted of students of
18 chemistry teachers and 10 thSlCS teachers. Using analysis of

covariance, Dav1s found that students had higher ad3usted test

than a bachelor s degree. However, students had higher adjusted

scores on a standardized thSics examination when teachers had a
bachelor's degree rather than a master's degree. A number of
weaknesses in the design of this study call into question the

Validity of the results. The small number of teachers in each

subject area is a partrcularly serious weakness. Another problem
is that teacher's length of service was not controlled and the
pOSSlbllltY of an interaction between ekperienée and advanced
degree was not considered. In phys1cs, for exampie, a young
teacher could have more current knowledge of the field than an
older teacher whose education is outdated even though the older
teacher is more likely to have ac&uired a master's deérée;
Finally, since Davis could use only cooperating teachers, an
unknown source of bias in sample selection may have influenced
the results.

A more extensive investrgation was conducted by Winkler

(1975). The actual purpose of Winkler's research was to assess
the effect of desegregation and student peer composition on
student achievement. The results of his study, however, had
'implications for school and teacher effects research. Winkler
first obtained estimates of student ability in terms of first

qrade reading achievement scores from student records. fhe

primary outcome of interest in this longitudinal study was

29




readlng achrevement score in the elghth grade. The school input

varlables included average teacher salary, student/teacher ratio
and the proportlon of teachers wh\ obtalned thelr undergraduate

degrees from prestlglous lnstltutlons. (Because the author noted

that teacher salary was hlghly correlated w1th holdlng an
advanced degree; we considered salary as a "proxy" for the

degree-variahle’) Separate regression analyses were conducted
with 388 black and 385 white secondary school students in a
s1ngle dlstrlct in Callfornia. A SLgnlflcant positive

relatronshxp was found between student readlng achlevement in the

ergﬁfh grédé and teacher salary. Graduatlon from prestlglous

Similar results were obtained for both the white and Biéck

sample. One llmltatlon of this study (for our purpose) was that

contrlbutlons could not be estrmated. Another lxmltatxon of thxs

study was that data on the teacher variables were based on the
"average of all teachers of verbal subjects in the grade, track
and school of the student" (p. 194) Thus teacher
characterlstlcs were based on aggregated school level 1nformation
and did not nécessaril§ reflect on the actual teachers to whom

particular students were eibosed;

second, it involved replication across two different student

30
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samples; third, it was among the first to show a significant

relatlonshlp between teacher cha*acterrstrcs and student
achievement data after controlling for student ability. A minor
criticism of this study might be that scores on the outcome
measiure were reported in terms of percentlle rank. The usé of

standard scores might have been a better cholce. Finaiiy, the

the effects of school variables on achievement in multiple
academic subjects rather than limiting his study to reading
alone.

By contrast, Murnane (1975) attempted to deveiop a

production function for student achievement in reading,

mathematics and spelirng. His §am§iés were selected from
oredomlnantly black 1nterc1ty elementary schools in a large
metropolltan area. In h1s analysls Murnane consldered seven

teacher vaVLables, four of which estimated the quantity and

quality of teacher tra1n1ng These included years of teachlng

experience, possessron of a master s degree, undergraduate maJor
(non-educatlon or educatlon), undergraduate grade poxnt average,
teacher gender, teacher race and teacher marltal status. These

data were collected on approxrmateiy 40 teachers from iS schoois.

Chiidren's standard test scores on the Metropoiltan Achlevement

Test battery in reading, sﬁélling and mathematics provided the
outﬁut variables for the investigation; Murnane obtalqed data on
two cohorts of chiidren. The f£irst cohort conslsted of 440 third
grade students and the second cohort 1nc1uded 442 students who

were studied longitudinally in grades two and thrée. In addition

31
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' %o achievement data on the outcomes of interest, initial
achievement data were available for the students from the
previous school year. In all, 18 independent variables were
entered into a slngle multlple regression analysis in Murnane S
attempt to predlct student achlevement. Typlcally when so many
lndependent var*abies are used in a sxngie predlctlen equatlon,
the results tend to be unstable from samﬁié to samﬁié; Murnane's
study was no exception. His findings were inconclusive with
respect to the effects of a teacher's master's degree on student
achlevement because of the lrconslstency across samples for the
magnltude, slgn; and statlstlcal slgnlflcance of the regression
ccefficients assecxated w1th the master's degree variable. He
also examined several interaction factors but none was
statistically significant.

From our perspectlve a falrly serious problem w1th Murnane s

study was that only a smail number ef teachers represented in

this studY seemed to have master's aéaéééé; At hest; in one
sample; 25% of the children had teachers with a master's degree;
"in another sample as few as 7% of the chiidren were taught by a
teacher with a master's degree. From our examination of the data

ﬁréséntéd; 7% of the 442 students would be approx1mately 31

seems possrbie to assume that oniy one teacher with a master s
&ééféé was fébfééénté& for this éémﬁlé; Another criticism of
thls study of prlmary grade children is that no censrderatron was

glven to the lmpact ef klndergarten and flrst grade teachers.

These teachers' qualifications may have had some long-term
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influence on the performance of Murnane's second and third grade

subjects, but there was no control for thls.

Murnane s most stable flndlng was a posltlve relatlonshlp

that students' achievement increased steadriy as teacher

experlence increased from 1 to 3 years, but achlevement decllned

sllghtly and stablllzed as teachers' level of experience extended

increases beyono the three-year mark. Because Murnane d1d not
study the same teachers over tlme, thls conclusion is

unwarranted An alternate lnterpretatlon of results from thlS

steadriy over the frrst three years, out that after three years,
;h ere may be substantlal attrltlon among the more effectlve
teachers, while more of the less effective teachers remain in the
ciassroom. (Thls pOSSlbllltY was noted by the researcher

himself ) Consxdering that Murnane's focus was on black

——-——— 5 — W — —

rntercrty schoois, rt would be not at ail surprrsrng 1f better,
more experienced teachers sought téaéhiné assignments in
less-demandlng school settlngs after three or four years. It is

also posslble that some highiy effective teachers were promoted

33
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growing disenchantment with the jobr th* salary, or worklng

cond:t:ons. in éﬁy case; thls study raises several 1ntr1gu1ng

questions with regard to graduate training for teachers: ?6&

example, if beglnnlng teachers had the benefIt of master s level
tralnlng at entry into thelr careers, could they produce levels

of student achievement similar to those of the third year

teachers who primarily held bachelors degr es? Or, if master's

or more years of
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selected 627 s1xth grade students from w1th1n the schools: For
each selected student compcslte achlevement grade equ’valent

scores were avallable from the thlrd and sixth grades. In thelr

not ﬁroGide data iﬁ théir réﬁort; the researchers claimed that
the additional education beyond a B.A. degree for teachers was
not related to student galns. Teacher characterlstlcs for which

the analy315 was reported 1nclude a "quality" rating of the

téacher's ﬁh&éf&fé&ﬁ&éé collegé; teacher exﬁefxence, and teacher
score on the National Teacher Exam. The researchers analyzed the
data with both the student as the unit of analy51s as well as the

data aggregated to the schoo1 level. The results dxffered
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slightly depending on the unit of analysis: With student data as

the unlt, a SLgnlflcant p051t1 tlonshlp was found between

achlevement galns and teacher scores on the Natronal Teacher

Exam. ﬁater, hoWeGer; when the aaea ﬁeré aa51§2éa using school

SLgniflcantly related to achlevement galns. leen the deSLgn of

the study, we believe the 1atter analysrs was more appropriate.

Thrs study Iilustrates how tenuous are findxngs when student 1s
selected as the unit of aaalygig.
Several methodologlcal weaknesses in Summer and Wolfe's

study include the use of galn scores (from thlrd to sxxth grade)

score as an lnput variable in the regressron), the use of
grade-equivalents (rather than scaled or standard scores); and
use of a composite achievement measure (for math and reading),
rather than conductlng separate analyses for mathematics and

reading;

in summary then, we round a totai of four large- -scale
studies, in which the relationship batween teachers' possession
of a master's deg ee nd student s achlevement was -nvestlgated
uslng student as the unit of analysxs. In one case; a posttive
relationshlp was reported for two separate saﬁples béé@ééﬁ
teacher salary and student achlevement (and teacher salary was

repor*ec to be hlghly relacea tc possession of che mas'ér s

degree); in a second case a posxtlve relatlonship was found for
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one sample and a negatrve relationship for another sample and in

the other t two, no slgnlflcant relationship was found. 1In eaci
study, however, a varlety of methodologlcal oroblems threatened
the credlblllty of the re5éarchers' concluslons. Furthe”more* as
noted at the outset of thls section we have reservations about

of teacker effects. Thus, to date; no study has been conducted

using student as the unit of analysis that allot 5 US to draw

definitive conclusions on this issue.

studles "s;;g:Teache {Ccla room) As the Unlr of Aﬁg;zéié

If the data are analyzed using classroom (or teacher) as the
unit of analysxs, then the question is: Does a class taught by a
teacher with a master 's degree typ cally have a hlqher m2an
achlevement test score than a class taught by a teacher thh a
bachelor s degree’ The pollcy 1mpllcatlons of this &uéééiéa éfé
not substantlally dlfferent from when student is used as the unit
of analyses, but results of the analysls are far more
interpretable. When the goal of a study is to examine the impact
of teachers’ level of educatloh on student performance, a strong
argument can be made for us1ng a research des1gn that permlts
collectlng the educatlonal degree Informatlon from a sample of
téachers and examintng the educatlonal achlevement of théir
students in a way that permlts dlrect llnklng between éaéh
ceacher s educatlonal status and the mean achxevement géffafﬁaaéé
of his/her class. ﬁnfortunatéiy, suéh studies have been reported

only rarely in the research literature. Our search revealed four
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studles which addressed the questlon of c comparatrve effectiveness
of bacheior's and master's level teachers and used individual
teacher (or classroomi as the unit of analysis.

oﬁe éariy stud? was conduCted b? iieyie (15555. fo éxamine

Beeoher Téaéhing Eﬁalﬁation Reéord. Kleyle foﬁﬁd no signifiéant
differences in teaching performance which ~ould be related
dlrectly to credlts earned beyond the bachelor's degree or grades

1n student teazhing.

between level of prepazatron and the teachlng effectrveness but
foéﬁsed on seaonaar§ sohool teachers; While on the Staff of the

Educatlon Calabria (i§éﬁ§ asked secondary school prlnclpals to

nominate effective teachers of academic subjects. over 1300

teachers were nominated and 770 agreed to part1c1pate. Five

hundred twenty were sent postcard inquiries regarding thelr

preparatlon and experlence- 271 usable respon es were obtalned

had a master's degree or lts equ1va1ent, and 67% had taken

courses beyond the master s degree. In comparrson, only 33% of

all the teachers in the state of New York had received a master [
degree at that time (érane, 1958) .

Caiabrla s flndlngs in support of master's degree teachers
are marred by several shortéoﬁings in method. First; the

criterion of teacher effectiveness was undefined. Principals



were asked to nominate effective teachers bu: were allowed to use
their own 1d1osyncrat1c criteria of effectlveness. Second, no

comparxson group ‘was tudled. Although there is a strlklng

difference between the percent of teachers in the "effectlve"

§fau5 hoidiﬁg master's degrees coﬁbafed to the number having
master's degrees in the total population of teachers, we cannot
know for certain that a group of "ineffective" teachers would
have necess llY d1ffered from the "effectlve" teachers in the
percent of teachers holdlng a master's degree. Flnally we note
that oniy 59% of the nominated teachers agreed to part1c1pate and

oniY 21% actuaiiy compieted the study questionnarre. This

self-seiectiuit§ aa§ have biased the final results.

In i973 however, eber (i973) examined the reiationship between

teachers' characterrstrcs and students achrevement galns on the
reading and mathematics subtests of the Métroﬁolitaﬁ Achievement
Test. The sample consisted of 58 teachers and their l 449

students from ll elementary schools in a mlddle class suburb of a

iarge mldwestern crty. Hsing muitlpie regres51on anaiysrs, ober

found a slgnIficant posltlve effect on student achievement due to
the interaction of the credits the teacher had earned beyond the
baclelors degree and years of teachlng. Speclflcally, as
experlence level of the teacher 1ncreased the stronger was the
positiVé effect of advanced trainiﬁg on their students’

performance. (Note that this was one of the possibilities
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suggested by the results of Murnane's study discussed in the

prev1ous section. )

A recent promislng study that could shed further llght on

this issue has been described by Peterson; Mlccerr; and Smlth

(1985). Their research effort centered around validation of the
Florida Performance Measurement System using a sample of 468
elementary teachers, 226 m1ddle school teachers and 528 hlgh
school teachers. In thexr publlcatlons, these authors notée that
data on teacher's degree were collascted and were found to be
unrelated to performance as measured by the FPMS; however, since
this instrument was designed primarily for first-year teachers,
it may not assess the t&pes of behavior on which ekperienced
teachers with or wlthout advanced degrées miéht be expected to

dlffer. Further work in progress descrihed b? D. Peterson

achlevement test data, but these results are not currently
available.

In summary, studles of the comparatlve effectlvenés of

analysis, have been relatively rare. In one early aaagafisaﬁ

u51ng an observatlonal rating scale Kleyle (1959) found no
significant differences between bachelor's and master's level
teachers. By contrSSt in a descriptive study Calabria (1960)
found that among the "most effective" teachers (nominated by
their §rihci§als) an ouérwhelming ﬁercentaée of these teachers
had completed master [ work (whlle in the populatlon of teachers

in that state as a whole only a small proportion had thelr
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masters deg es. In a more sophlstlcated study, Ober (1973) found

s1gn1f1cant1y increased w1th the comblnatlons of teacher

degree. No study was identified in which bachelor's dééréé
teachers demonstrated superior performance to master s degree

teachers. Thus when classroom has béen the unft of analy91s and

achievement test scores or princiﬁai's nominations, the balance
of empirical evidence tips modestly in favor of teachers with
master's degrees.

Stud1es Us1ng SChOOl/DlStrlCt As the Un1t of Analys1s

Studies 1n which school or school dastric served as the

‘i’é of analys:s allow the researcher to address the question-
Is the ﬁéfééntaéé of master's-ievel teachers émﬁléye& in the
district related to the a"eragf level of student achievement?

When pos1t1ve outcom S are btalned results of such stud1es

degree wxll necessarlly have a class w:th higher average
achievement than a teacher with a bachelor's degree. Although
this could be the case, it also could indicate that the master's
degree teachers may exert a po51t1ve 1nfluence on currlculum,
staff inservice programs, selectxon of qualified adminxstrators,
Earéﬁeai iﬁvaiveaéﬁe— or other variables which contrihute to
overall student achievement throughout the school or d1str1ct
un1t. In th1s case, the pollcy 1mpllcat1on would be that hirang

a high percentage of masters degree teachers is desirable for
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contributing to higher student performance, but that their
influence may be beneficial to students beyond their own
classrooms. Another important point is that in order for such
studies to yleld 1nterpretable results, an effort must have been
made to control for initial level of student achlevement
otherwise po51t1ve results could 51mply mean that districts with
more able student populations tend to hire and retain more highly
educated teachers.

Most 1nvest1gat1ons us1ng d1str1ct as the unit of analysis

have been of the type commonly characterrzed as "lnput output“

studies, schootl outputs typICaily include student achievement
variables; school inputs commonly include teacher quatity
indices, class-size, school services, a&erage district
expendlture per pupll etc., student 1nputs often include student

and family background varrables (Glasman & Binramlnov 1981)

two decades: In most cases, teacher's level of education was not
the central focus of the study; thus this review includes both
studles in whlch teacher s level of educatlon was dlrectly

(sffjngiy related to teacher's educatron) were consadered as
"oroxy varlables" for teacher educatlonal level
When data are aggregated to the school or dlstrlct level,

there is conslderabie reduction in varlatlon on the output

measure. In other words whlle there may be great dlfféfences in
test scores at the indiuidual student level Within a single

school or district, when the average test score for a school is
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variation among schools in a srngle district (or communxty).
Similarly, because §aiaf§ schedules and hiring policies are
usually determlned on a dlstr1ct-w1de basxs w1th1n a dlstrlct

school to school variation in the percentage of teachers w1th

master's degrees also may be relatlvely low Such restrlctlons

in vafiaﬁaé on either the 1nput or o&tp&t variable decrease the

chance of ééféééiﬁé a statist:cally sIgnIficant relatIonshIp. on
the other hand, studies in which data are aggregated to the
district level (so that the average test score for a district is
the dependent varlable) and wh1ch 1nclude a broad sample of

districts would be more likeiy to allow for suffieient variation

to occur on the varrabies of Interest. Thus in this section we
first review studies in which school (or district within a single
metropolitan area) served as the unit of a”alys1s Later we
present a review of studles in whlch school or dlstrlct was the
unit of analysis and a broad geographic selection of districts
was réprésénted.

A common problem w1th many of the followlng studres arises

from the use cf stepwlse reg ression analysls. In a w1dely used

the remarninq predlctors w1ll meet the criterion for entry Into

the model equatlon; It is erroneous; however, to conclude that
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the other predictors lack power to explain variance in the
criterion. Studies of teacher characteristics using teacher
salary, level of experience, and educational degree (which are

hlghly correlated) in a stepw;se regress10n are susceptible to

thls crltlclsm.

Studles W1th1n—AfS;ngle Dlstrrct. One éééiy.sta&y SY

Katzman (1971) focused on several school outcomes éé a %aﬁééisﬁ

of seven school characterlstlcs and one communlty varlable.

wOrklng w1th data obtalned £rom 57 elementary school dlstrlcts in

Bostoni, Katzman developed separate regxesslon models for

predlctlng achlevement in mathematrcs and reading. The readlng

outcome measure was recorded as the difference in median

achievement between students in the second and sixth grades while

mathematics was measured as the median achiévment level of fifth
grade students. Because the Independent varlables ware

correlated the researcher attempted to rdentify the best subsnt
of predlctors by us1ng stepwlse regre551on. For predictxon of

readlng performance, the subset of s19n1f1cant predlctors

classes w1th less than 35 classmates, and percent with fathers in

whlte collar occupatlons. Wlth mathematrcs as the outcome; the

subset of s1gn1f1cant predlctors lncluded the percentage of

students' w1th fathers ln white collar cccupatlons, percent of

1Although this study lnvolved multrple distrrcts{”thelr small

size and location in a single metropolitan area accounts for its
inclusion in this section.
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teachers having a master's degree, percent of teacher turncver
and age of the bulldlng. The last four véiiasiéé were
statrstlcally sxgnlflcant and the 1ast three were negatlveiy

reiated to achlevement.

The negatxve relatlonshlp between master s degree and

mathematlcs achlevement was an unexpected result whlch could not

be eXplalned by the researcher. There are; however; at least two
reas 'nable explanatlons for this flndlng One §6§§i51é
explanatlon arises from the analy51s used by the researcher: In
stepwxse regressxon, the 51gns and magnitudes of the coefflclents
of variables which are entered into a model are not simply a
functlon of the relatlonshlp between the predxctor and outcome
measure. Instead they are affected by the other predlctors which

have already been used in the model (Pedhazur, 1982). Aﬁééﬁéi

of the year who remain throughout the year), school contlnuatlon
(1 00 - dropout proportlon), the percentage of students taklng
the statewide standardized Latin examlnatlon, and the percentage
who pass the Latln examlnatLOn; He concluded that for fout of
the six output varlables, the percentage of teachers W1th

master's degrees had a posrtlve relatlonshlp Perhaps the
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school continuation, suggesting that teachers with master's
aééfééé wééé more skilled at motivating lower-achieving students

to remain in school than were bachelor s degree teaclers This

It ma? alsc hélp to explaln why no relatlonshrp was found between

féadiné achievement and teacher [ degree. If the master 3 degree
teachers were more successful at retalnlng potential dropouts in

the*r classrooms, these students are lxkely to lower the overall

mean test scores of those teachers' classes; thus maklng lt
appear that there were no dlfferences in the achlevenent levels
of students in bachelor S- level teacher and master s- level

ceacher classrocms. (The same explanation could account for the

negatlve relat:onshxp between teachers' educational level and

home ba*kground varlable was 1ncluded in the analyses. Katzman

reported that other available data were consxdered but were not

to the percent of fathers in whrte collar occupatrons. A second

problem w1th the study is that 1t was based on cross sectIonal
data obtalned at a 51ngle pOlnt in time. Thus there was no
control for st&dent initial abllltles and achlevements. Also the

achlevement between second and slxth grade students In the

district. Slnce dlfferent students were lnvolved in measurlng
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gain, the results must be 1nterpreted cautlously Finéii?; the

éhéTYsis was based on 57 dlstrlcts, a relatlvely small sample

size for the number of varlables lnvestlgated (Usually a ratio

of 10 cases per variable is recommended for obtalnlng stable

results)’ Taken together w1th the results of higher student

retentlon rates for master s degree teachers (Katzman, i968), the
heéative finding of the effect of teacher's master's déérees is

highly suspect.

Bﬁfﬁhead* foi; and Holland (1967) 1nvest1gated the

relatlonshlp between school rnputs and student outcomes,

repllcatlng thelr study for three dlfferent community types but,
unfortunately not always using the same variables: The

tesearchers had obtalned school level data from hlgh schools in

from small communltles (2 666-25 000 pooulation) who were

participating in PrOJect TALENT. In Chlcago the researchers

examlned mean llth grade IQ and reading scores obtalned from §§

high schools in the CltY. A school 1ndex was created by taklng

the ratio of the percéht of students in the sample scorlng in the

-9 stanines to the percent of students in the normative group

Ui

who scored in the 5-9 stanine:. Nine school input variables and
one famlly economic factor were considered. The teacher

characteristics lncluded as school 1nputs were median teacher

hlgher; The researchers determlned order of entry of the

predictor varlables into a stepw;se regresszon analysls. The

first variable entered in all models was median family income.
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In their initial stepwise regri:ssion analysis, the researchers
made no attempt to control for student ablllty-level at entry

Into high school; From thlS ana: ys1s, they found that the only

a”aiYsls the researchers statistically adjusted for entry level
ablllty by regresslng thelr llth grade IQ and reading scores on
the 9th grade Q scores and then analyzxng the reslduals. fn

this anaiysrs, no teacher characteristic was found to be related

to adjusted mean 11th-grade IQ score, but teacher experlence
level was a slgnlflcant predlctor of adjusted mean readlng

achievement score. A similar analysls was conducted using data

from 22 high schools in Atianta. In thls analysxs, however, the

5&té$ﬁe v&éiabié was ieth-grade median verbal achievement score

on the School and Coiiege Ablirty Test (Séﬁfj; The pred*ctor

variables used in Atlanta differed sllghtly from those used in
the éhicago anai?sis. Median teacher salary rather than
experlence or advanced degree was used on the basls of an

arbitrary decxsion by the researchers after finding the three

varlables hlghiy correiated w1th eac1 other. After adjustrng for

Sth-gradé median IQ scores of the schoois; median faéﬁlty §élaf§
was not found to be a statistically significant predictor of

verbai achlevement for tbls sample. Flnally, the resear chérs

high schoois §artici§ating in pfaiéae TALENT. For Ehis saﬁﬁlé
teacher experience was not a statlstlcally significant predlctor

of l2th grade mean reading score after taklng into consideration
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mean school Bth-gradé réa&ing aéhiéGement. Thus in the first

achievement. In the two sﬁﬁsé&ﬁéﬁf séﬁﬁiés teacher dégréé#lévél
was not considered but the "broii“ variables teacher salary and
experlence were unrelated to student achlevement.

A major contrlbutlon of the Burkhead et. al anéstigation

of school effects was their effort to examine 56&561 éaéiéﬁiéé

from several different geographxc locations: fhé mﬁltfﬁle site
lnvestlgatlon provxded some information as to the

generallzabllity of the relatlonshlps between school lnputs and
outcomes. The results of the lnvestlgatlons lndlcated that the

relationships between inputs and outputs w1th1n a sxngle district

may not be consistent across géééiééﬁié fééiaﬁé; Aﬁéﬁé the ﬁéjéf
lrmltatlons of the study were the small number of schools
lncluded in the lnvestlgatlons in Chlcago and Atlanta. A second
serious llmltatlon was the use of the stepw1se regreSSLon

brocedure where the order of enterlng the variables was specxfied
a ﬁfiori by the researcher without a stated rationale: when the
independent variables are interrelated, the order of entry is a
ma3or factor affectlng the 51gn1f1cance test of the varlable.

This poses a severe problem for those who are specifically

interested xn the effects of the percentage of teachers holdlng
master's degréés; Namely, because master's degree and salary are
hlgle correlated oncs the varlable of teacher salary has been

entéred into the prediction eguatron, the strength of the
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master's degree variable (as a predlctor) has been substantlally

weakened. From the perspectlve of explalnlng varlables in

student achlevement, Sane the master [ degree and experlence

variabiés are responsrbie for teachers' salaries, rather than the

other way around, it would be more sensible to enter these
variables aheadi of, or in lieu of, the salary variable.

Furthermore, the preferred alternatlve analysxs to stepwxse

regreSSLOn would have been muitipie regreSSLOn w1th dlrect

solutlon, since thls type of anaiysrs would aiiow the researcher

output varlable When the effects of all other predictors in the
model are held constant. Flnally, whlle the authors attempted to

examlne the "value added" by the school varlables after

controiixng for prev:ous achlevement the study WasS Cross

sectional which meant, for eiample, that data on reading
achievement in the 8th grade was obtained on a different sample
of students usxng a different test than the reading scores for

1eth grade students.

Studies Across Districts. Thus far, the results discussed

had indicated that school variables in general and teacher degree
level in partlcular have little effect on student achievement.

An argument can be made, however, that schools w1th1n a slngle

school effects: Many school variables (inciuding teacher
professional characteristics) are determined at the district

ievel; and whiié similar within a dlstrlct, may vary greatly

across dlstrlcts (Bidwell & Kasarda, i975)
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In the nineteen fifties and sixties three large-scale
studlls using school as the unit of analysis were reported.

Mollenkopf and Melv;lle (iéSé) studied the im?act of 27 school

achievement scores: Mean achrevement scores of 9th graders from
a samﬁle 5f 100 schools were analyzed in one §ﬁa§é of the study;
mean achievement scores of i2th graders from 106 schools were
anal?zed in a second. §tepmise regression analysis was used.
Percentage of téackers with 5 years or more of college tralnlng

was consrdered but was not 1dent1f1ed as one of the srgnrfrcant

predlctors of school achlevement. A second lafge-sééié stﬁd? of
about 3000 schools which received great national attention in the
sixties was the s tudy conducted by Coleman et al. (1966). The
lmpact of §3 home school; and teacher characterlstlcs on 10

different achrevement test scores was examrned. After

preilmlnary examlnatlon of correlatlons and regress;on equatlons,
a set of seven teacher varlables was selected by the researchers
for further analy51s These included: teachers' SES,

experlence degree level teacherS' score on a verbai ahlllt?
test, and teachers' racial drstrlbution; eaﬁéiaéféd as a ﬁiaék;
this set of variables accounted for only a small proportion of
variance (about 2%) in achievement test scores of white examinees
and about approx;mately 8% of the variance in achlevement scores

for southern black examrnees. Given the large number of

varlabies Inciuded ln the analyses and the h1gh degree of
féléiidﬁéhi@ aaaﬁg the teacher variables, it is Girtually

impossible to assess the individual explanatory power of

e
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teachers' degree level in this stud" Thus, neither the orlgrnal
Colemarn study nor any of the subsequent reanalyses of these data
by other rese archers (Jencks, 1972; Mayeske, 19737 1975- §mith—

1972) demonstrated a strong effect for teachers' degree level on

ééﬁééné pérférmanéé.

teacner degree level occur in a study by Perl (1973) who examlned
achievement of 3600 high school students sampled from the
natlonwide Proaect Talent sample. Thls large sample conslsted of

all students in a stratlfled random sample of 1000 hlgh schools.

The impact of seven measures of teacher gualify was considered;
uslng percentage of teachers wlth master's degr es, percentage
wlth Ph D. S; percentage of certafied teachers, average years of
experrence; percentage of time spent in area of specialrzatron,
and average salary. The output variables were two different
composite test scores. (The composites were derived from the two
ma3or largest prlnc1pal components of a factor analysls of a

battery of 22 separate tests. ) The objectave of Perl's analysis

was to rdentrfy factors for Wthh each 5160 increase in school
expenditure would correspond to an average increase of .8 - .9
percentlle polnts on these two student output measure Oone of
the most effectlve teacher anput factors ldentlfled was
percentage of teachers with master's degrees; This is
particularly noteworthy because years of experience and

certification status were not significantly relatéd to the
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achievement output of the schools. Teacher starting salary was
aiso found to be SLgnlflcantly related to school achlevement as

was percentage of teachers w1th Ph;B; degrees; From hIS

ekpéﬁditure resources to increase starting salaries and to
encourage teachers to attain the master's degree would have

substantlal payoffs in student achievement. One note of caution

in 1nterpret1ng Perl s results must be noted. Ih this Stud?

Instead only student variables such as family income and father's
occupation were dlrectly controlled; while this is better than no

control at all we cannot be certain whether these varlables

study of school effects using district level data as the unit of
ahalisis; bata from 104 schooi districts in éoiorado that

obtalned Focusrng on the median percentiie rank of secondary

the Eéiaﬁiaﬁéﬁiﬁ between these 6uéééﬁés and five school
characteristics lncludlng the ratio of pupils to teachers, the
ratio of administrators to teachers, the percent of the certified

staff w1th at 1east a master's degree, the ratio of ﬁésféééiéaai

support staff to classroom teachers and the percent of the
population in the district which were non-white. The results of
the analysrs lndlcated that all of the lnput varlables (except

the ratio of profe551ona1 steff to ciassroom teachers) were




related to medlan achlevement in reading. ﬁowever, the percent
of the staff hav1ng at ieast a4 master's degree was not
51gn1f1cantly related to achtevement in mathematic

Bidwell and Kasarda's study was important for ﬁwé reasons.
FirSt they argued the issue of the approprlate unit of ana1y51s
for studylng school effects. Second the authors proposed a
specIfIc modei of school effects and prov1ded a theoretlcal
1nvolved Unfortunately, however, they were unabie to examine
the "value added" by the school factor after controiixng
differences in ability across districts. Thus we cannot rule cut
the ééééisiiify that dlstricts w1th more able students have more

ﬁostér's déérée teachers: Another ilmltation ass oc1ated w1th

standardlzed achleVement test and the performance of different
dlstrlcts was based on d1fferent normative groups and on
different test objectlves;

A third Investigatxon into schooi effects whlch used
distrlct level data as the unlt of anaiysxs was carrled out by
Brown and Saks (1975). These researchers used Michigan State
Assessment data for fourth grade students in their analysis.
Unlike Bidwell and Kasarda however, Brown and Saks argued that
mean achievement data was an insufficient index to éstimaéé
school effects. They suggested that researchers should examine

other distrlbutlonal properties of acblevement data. In

partxcuiar Brown and Saks proposed the examlnatlon of test score

variability: The researchers showed that school variables may

el
w\:
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not change the mean of the test score distribution but they could
affect test variance. Separate analyses were conducted for cily,

(N=38), suburban (N-llG) and town/rural (N=365) school districts

across Michigan. The outcome under conSLderatlon was the average

dIStrlCt composrte achievement score, where the compo51te was the
a6eragé of the readiné; ﬁathéﬁatiés and mechanics of written

English tests. Teacher characteristic variables that were used

as predlctors included average experlence level percent of

teachers/admrnrstrators. Féé the mean achievement outcome,
experience levels of teachers was a significant factor for beth
suburban and town/rural distriots and §ércéﬁt of teachers with

rural districts. When the standard dev1at1on of test scores in

the dIstrIcts was used as the outcome of interest, teacher

experlence was negatlvely related at a SLgnlflcant levei for ail
three cohmunit? t?pes. Greater variabiiit? was aSsociated with
the percent of teachers hav1ng a master's degree in suburban
districts but unreiated in both city and town/rural dlstrlcts.
This may indicate that in the suburban schooi districts, at
least, master's degree teachers either taught students with more
hetﬁrogeneous ahiiities or, more iikei?, that théi Were more

levels of proficiency:
The magor contribution to the school effects literature made
by Brown and Saks' research was the inclusion ~f test score

varrabiiity as an outceme to be consrdered when evaluatlng school
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iﬁﬁﬁte; The major weakness of the study was that it lacked

In summary, when schools within a single district; or
district within the same city,; served as the unit of analysis,
the result has typlcally been that no srgnlflcant relatlonshlp

was observed between average level of school achlevement and the

percentage of teachers with master's degreesa Bxdwell and

Kasarda (1975) suggested that this ﬁey be due to the fact that
schools within a district are fairly homogeneous in terms of
their tendency to employ master's level teachers. When schools

or distrlcts represent a varlety of geographlc areas— studles

conducted 1n the nineteen fifties and sixtres usrng stepwise

regressron typlcally found no effect due to teacher degree level
out in the severtles several studles were reported in whlch
percentage of masters' degree teachers was posltlvely related to

achievement mean or variance 1n the district. while th1s f1nd1ng

was not always true for every subsample or on every achievement

subtest in each study, 1t occurred for at least one subsample tn
three of the large-scale muitiple district studies conducted

between 1973-1975 (Perl 1973, Bldwell & Kasarda, 1975; Brown &

Saks; 1975); In addition, it is 1mportant to noté thae

to be #ositlvely related to the ﬁroﬁortion of students who

continue school (as opoosed to dropping out) (Katzman, 1968) and

Saks, 1975). Both of these outcomes seeii to be at least as

important as average school (or district) score on an achievement

.




measure. Thus, Whlle emplrlcal flndings at thiS level are mxxed

we conclude that there is a general trtqd for drstrrcts whlch
employ more master's-level teachers to have higher levels of
student performance; as well as other positive educational
benefits: This conclusion is somewhat tempered by thé knowledge

that in many of the studles rev1ewed there was an 1mperfect
attempt to control for initial lével of student achievement:
Although scme attempt was made to control for initial level of
student ability in nearly all studies repcrted here the

effectlveness of thlS control is somewhat uncertaln in

student performance;

[ :;:_I;: :Vi;; ,ié;ﬁé

In thls review on the effectlvenass of teacher witﬁ

master [ degrees we have consrdered three d1strnctly dlfferent

types of studies: First were studies rn which student was the

unit of anaiysis= second were studles in whlch teacher and class
mean served as the unit of analysis; flnally were tudres in

whlch school or d1str1ct mean was the unit of analy51s. Resuits

of these 1nd1v1dual studies are summarrzed in Table 1.

declare that a flqdlng is slgnlflcant (a=. 05), only 1 out of 20

studles is expected to show a pOSltlve relationshrp due to
chance. In all we have revxewed a total af fifteen studies which

provided data on the relationship between teacher  sducational
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Table 1 (Cont'd,

Unit of

School

Aruitoxt provided by Eic:



degree-level and criteria of classroom performance or student

achievement test scores. Some of these studies, however, used
multiple samples and muitiple outcome measures. In eight of

researchers found some evidence of a positive relationship
between level of educational degree and one or more of the

criteria. In two of these studies, a negative relationship was

also observed between teachers' degree level and one of the

criteria. In seven studies, no significant relationship was

found between teachers' level of education and the criteria of

of these studies teacher-education was found to be positively
related to student performance and the method of analysis used

may have obscured the effects of teacher performance. THis
nearly equal distribution of positive and non-significant
findings appears to be similar across studies which used student,
teacher; and school as the unit of anai?gig.

In terms of strength of research design, use of appropriate
unit of analysis, and statistical methodology, however; we would
rank the studies by Ober (1973); Perl (1973), Bidwell and Kasarda
iié?é), and Brown and Saks (1975) as the stféﬁéééi studies: In
all four of these, there was a positive relationship between
level of teacher education and Student achievement. Thus our
final assessment of the limited empirical evidence is that it

does provide a rationale for the current practice of encouraging

teachers to seek professional training beyond the bachelor's

degree and rewarding them for attainment of advanced degrees.
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However, the data do not seem conclusive enough to warrant the
suggestlon that the master s degr hould become the minimal

level of educatlonal attalnment requlred to enter the teaching

profeSSLon. all of the studies of this issue to date have

involved an element of self-selection in terms of seeking a

master's degree. Teachers who seek a master's degree voluntarily

may dlffer in motlvatlon, academlc competence, or professxonal

dedlcatlon from those who do not. Requlrlng a master's degree

reward structure and professional recognition that accompany

voluntary pursult of §fé&ﬁé£é level professronal education: It
may be that four-year baccalaureate preparation is quite adequate
for students who are uncertain about career asplratlons or who

see teachlng as a 325 year "transxtlonal" occupatlon.

fn addttlon, thls rev1ew has suggested several other factors

that are pertlnent to the issue of employment of master's degree
teachers. First is the problem suggested by Murnane's (1975)

study, namely, that many effectlve teachers may be leav1ng the

field after only a few years in the classroom. A salary schedule

now offset this problém £o éomé unknown degree. Another idea
suggested from thls review is that lt may be those teachers who

remain in the field (for perhaps three ot more years) who could

benefit greatly fror, graduate léyel work ThIs poSSLbllrty is
hypothesized from the findings of Murnane (1975) who found a
decrease in student achievement to be associated with teacher

length of service and Ober (1973) who found that increases in
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student achievement related to teachers'’ holdlng the maste

degree was enhanced w1th teacher length of sérvice. It may be

that attalnment of the master's degree heips the career teacher

avoid or coﬁnteract the "burnout" syndrome. These rdeas seem

worthy of future study

In addition; some emerging trends in teacher educatlon raise

new questlons. Among th ese are:

li How does performance of gradﬁates of s:yééé Eéééﬁéé-

traditional 4- year programs9

2. How does performance of graduates of 1ntensrve,,well-

integrated master's programs compare with that of teachers

who acquire their master's degrees through evening and
summer coursework over an extended time period?




CHAPTER 3

DOES PROFESSIONAL EDUCATION MAKE A DIFFERENCE?

while ome of the original questions guiding this review
dealt with the comparative effectiveness of teachers who graduate
from colleges 6% ééuCétibn and those who gradhéié £rom Eéiléééé
of liberal arts and sciences; it became apparent almost
immediately that few, if any, studies had addressed this question
directly. A variety of studies, however, have been conducted

which bear on this issue. These studies have been categorized as
addressing oné of the following broad guestions:

1. Is there any evidence that graduates of colleges of

education are more effective teachers than graduates of

liberal arts colleges?

2. Is there a relationship between the number of college
credits earned in professional education courses and
teaching effectiveness?

3. Is there a relationship between number of college credi
earned in a subject area and teacher effectiveness in

teaching that subject?

The discussion of literature presented in this chapter is

organized according to this framework:
Characteristics of Academic Institutions and Teacher
Effectiveness

Three different types of studies have been conducted which

d separately incomparisons of education and

non-education majors: These are studies of teacher's colleges,

s-.idies of different-size institutions, and direct comparisons of
education and liberal arts majors.

Studies of Teachers College Graduates. Several early

studies focused on comparisons of teachers who graduated from
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between institutlons tradltlonally devoted only to the training
of teachers, called “teachers colleges," and colleges of

broader currrcula. Schunert (1951) compared the effect of

drfferent types of teacher preparatlon on student achlevement in
gééﬁétf? and algebra; The aaapéf%éaﬁ focused on teachers who
graduated from state universities, private colleges, and teachers
college. One hundred schools were randomly selected from the

populatlon of 522 secondary schools llsted in the Mlnnesota

Educational Brrf~ Lo, The populatlon was stratrfred by schoel
size and admi: - i%&éﬁiiééiéﬁ. From this sample; complete
returns wer= oi :_om 102 elementary algebra classes and 94
plane geome Ty -ses, a _=turn rate of 77%. (Usrng chi-square

analYSLS, the authcr concluded that the teachers who completed

the pro;ect were not s1gn1f1cantly dlfr-rent in trarnlng and
experience from the teachers who did not finish the project:)
Students' mathematical achievement was measured by a locally
developed test adr ‘istered at the beglnning and end of the year.

The test was purported to measure (l) knowledge of mathematlcal

(3) appllcatlon of mathematlcal knowledge and skllls to Ehe

[+ 1]

colution of practlcal problems. The test was validated in

pilot study of six schoois. Schunert found that the algebra

achievement of students taught by graduates of state universities

and private colleges was higher than that of students taught by
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graduates of teachers colleges: However, no difference was found

in student athlevement in geometry attrlbutable to type of

teacher preparatlon. In a s1mllar study of 18 chemistry teachers

and lO phys1cs teachers, Davis (1964) renorted that students

degree from a lrberal arts college than when thelr teachels had
graduated from a teachers colleée. (For more detailed
descrlptlons of th1s study, refer to Chapter 2 )

Wlth the ultlmate declrne of teachers colleges, thrs issue
riow seems moot; but it is noteworthy that both of these studies
provide empirical support for the iféééﬁe-aay practice of
educating teachers in the intellectual climate of a university
settlng.

slze and Prestlg of Academrc Institution. Some researchers

have contended that characteristics such as size of the teacher s
alma mater or its general academic prestlge maY be related to
teacher ﬁerformance; In this veln, Standlee and Popham (1958)
lnvestlgated the effect of graduatrng institutions on teacher
performance. The sample consisted of 880 teacﬁers; all the 1954
Béeﬁéiafié aééééé draduates from the 24 Indlana colleges and
universities with teacher eduratlon accredltatlon. A slngle
index of overall teacher effectiveness was derived from a

"Teacher Ranklng Form" that requrred prrnc1pals to rank order

thelr teachers wrth therr peers. A hrgher proportlon of
graduates from rntermedlate size lnstltutions (small publlc and
large prlvate in comparlson to large publrc and small prrvate

lnstltutlons) were judged by prrncrpals to be hlgher in over-all
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teachéf éffectivenéss. in addition; Standiée and Popham éouﬁ&

ﬁroféséional courses and ﬁrinéiials' ratings. However,; Standlee
and ?opham discounted their significant findings, since only two
of their twenty chi square tests of the relationship between

In é&&itiéﬁ several researchers have examined the effect of
academic calibre of educational institutions on their graduates'
effectiveness as teachers. The results show a general trend for
teacher_ who graduate from prestigious universities to be more

effectrve than those who graduate from institutions thh iess

Impressive academic rankings (Winkler,; i973; Summers E wolfe;
1977); At least two intérﬁretations of this finding are possible:
(1) Graduation from a prestigious university may act as a proxy
for teacher ability, or (2) teachers from prestigious
institutions may be seiected more often to teach in schools with
high-achieving students. In any case, these studies raise tne
possibility that failure to control for a characteristic such as
academic reputation of the aima mater may confound the
comparisons of teachers who hold education or liberai arts
degrees.

aa;;agigasgrazfga;aaeiaa*;;aerisé;ai*xgg;;ﬁaiégs; We found

whether a bachelor s degree from liberal arts and sciences or a
degree from a college 6f edﬁcation is Béttér ﬁréﬁaration for a

teaching career: Virtually all of the three comparison studies
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degree of teacher exPerience. The flrst to be reviewed focused
on ekperienced teacﬁérs; the second focused on first-year
teachers; the third, on student-teachers. In the first study,

Ellls (1961) examlned relatlonshlps between teacher preparatlon

of secondary soc1al studies teachers and prlncrpals' ratrngs of

classroom performance of these experxenced teachers. fn éﬁé fali
of 1959 two groups of teachers were selected for comparison. One
group, referred to as Group A was made up of 44 teachers
des;gnated by the1r prlnclpals as "outstandlng." The second

group, Group B, consisted of 26 teachers consldered as "average

or below averége" 5? their priﬁcipals; The two groups did not
differ siéﬁifiéaaély in the percent of teachers who had completed
student teachlng nor in the number of teachers who graduated from

colleges of educatlon. However, Group A teachers had completed a

sxcnlflcantly greater number ol semester hours ln student

teachxng in social studies than Group B teachers. iAlthéugh it

is not spec1f1cally stated, lt seems reasonable that educatlon

teachlng than non-educatlon majors ) In addltron, Group A

exceeded Group B in terms of college grade pOlnt averages in

professlonal educatlon, but the dlfference was not statlstlcally

sxgnlflcant. Slnce nlneteen of twenty comparlsons favored Group

teacher preparatlon may be more clearly related to the




professional performance of the teacher of social studies than is
any individual variable.”

over a decade later, Copley (1974) studied three groups of
beginning teachers in Missouri: (1) 22 liberal arts graduates

wiéh ﬁs préféssiéﬁai éé&éatiéﬁ éaarées; (2) 38 liberal arts

40 bachelor of science in education graauafes; The groups were
group. The pr1nc1pals rated the teachers from G to 3 on a
20-item ratlng scale, w1th 0 1nd1cat1ng that the teacher ranked
below the 25th percentile of all teachers, 1 indicating ranking
between the 26th to 50th percentile; 2 from 5lst to the 75th
percentile, and 3 iﬁdicatiﬁg raﬁkiﬁg above the 75th percentile.
The outcome clearly favored graduates of colleges of education.
| Chl square analv51s favored the group of education gradt tes on
the items: (1) exhibits understanding of people; (2) uses
effective communication skills; (3) exhibits skill in managing
classroom, (4) secures effective teaching results, (5) is
considerate of puplls, (6) i3 fair in relatlops with puplls. The
three groups dld not dlffer on the measures of phy51cal or
emotional health or personallty characteristics:

Recently Denton and Lacina (1984) again compared the
supérvisor ratings of the classroom performance and Self-ratings
of the morale of secondary student teachers majoring in education
and student Eéaéhérs not majoring in education. Fifty-five
educatlon ma;ors were compared with 27 teacher certlflcatlon

candldates majorlng in other colleges. The nonmajors completed
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22 semester hours in education [general teaching methods (3
hrs.), educatlonal psychology (3 hrs.), teaching field methods (4
hrs.),; and student teachlng (12 hrs.)]. Educatlon majors

completed fxve addxtxonal courses for a totai of ©§ semester

hours Inciudxng secondary educatlon, early f1e1d experxence,
subject matter of teachiné; ﬁrébafatiOh of instructional
materials, and adolescent psychology. Three measures of tesacher
effectlveness were used- {1) The Evaluatlon Proflle, a 28-item
Eikert scale measurxng 1nstructxonal competence (20 1tems) and

ﬁersonai and ﬁrofessioﬁai comﬁeteﬁciés (8 items); (2) The

effeciiveness in blanniné two cu.ricular units, completed by the
unlversAty supervisor, and (3) the Weekly Reflectlons Sh a
geyr -report of how the student teachers allocated their time and
a ratxng of their moraie for the week; There were no 51gn1frcant
differences between the majors and nonmajors on the variables of
nlanning or morale. On the Evaluation Profile non-majors were
rated higher than majors on all ratlngs of the use of dupllcating

and audiovisual equipment* but education maJors scored

consxstentiy higher than non-majors on Introducxng and concludlng
lessons. Because the latter variables seem more important for
teachers than skilled use of audiovisual equlpment we 1nterpret
these results as offerxng weak support for the superior
péffafﬁaﬁaé of education a&jafé;

In summary then, if we extrapolate that education majors are
likely to have mcre earned credits in practice-teaching and other

types of classroom experience than non-education majors (as
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reported by Denton & Lac1na, 1984), the few studies located and

reviewed show that educatlon majors have been rated hiéﬁef than

non-education maJors on diverse criteria such as "overaii
outstanding performance" (Ellis, 1961); communication skills,
interpersonal skills, classroom management, and effective

teachlng (Copley, 1974), and 1ntroduc1ng and concludlng lessons

(Denton & Lac1na, 1984) The only criterion in which

non-education maJors were rated higher was rn use of duoilcatlng
aﬁd audio-visual é&&iﬁﬁént (Denton & Lacina; 1984); A;thoﬁéh the
number of studies i- small and the criterion of suves: isor
ratlngs is hlghly subaectlve, tne existing body cf rasearch

ev1dence prov1des Some basls for encouraglng asplrrng teachers to

choose education as thelr maJor dlsclplrne. An iﬁﬁoftaﬁt

consideration noted by Evertson, Hawiey, and zlotnlk (1984) is

that research show1ng even sllghtly greater effectlveness of
graduates of profeSSLonal educatlon programs is ev1dence of the

efflcacy of prof lonal education programs in comrensatlng for

the generiliy lower aptltude of coiiege of education students

that is so often reported (e g., Weaver, 1979);
One reason that such marginai differences have been observed
between educatlon and arts and sciences majors may be that the

d1fferences in thELI preparatloi are more apparent than reai;

G: - :n most university curricular structures; the first tv.o years
of ﬁniwersit? education are likél? o be similar for studernts
with either major. Furthermore in institutions which offer

accredited teacher education programs, students of both programs

must take coursework that meets state certification requirements.
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Thus two students, one with an éducation majori the other with an

under the same conditions: Both t?ﬁés of students would have
slmllar coursework and contact w1th faculty in the college of
educatlon. The only dlfferences may be in the type of electlves

thé? p&fs&é or in the breadth of coursework taken. For example;

the liberal arts méjéé méy be requrred to take two years of a
foreign language, while the éducatioﬁ aaiaf bufguéé electiGes in

dreas such as educatlon, chlld psychology, or tests and

Thus the actual degree the teacher receives may matter far less

than the amount of coursework that IS taken 1n professroral

We turn next ro studles address1ng thlS issie.

Amount of Coursework in Profess10nal Educatlon

In an early descrrptave study, Prsaro (1958) SJ”V@Y@G i°0

school superlntendents in Indiana to determine the reascns for
dismissal of teachers. He received féggaﬁsés from 71 or 37% of
the superlntendents. The superlntendents supplled exanples of

196 unsatlsfactory teachers and 168 supexror teachers and

contrrbuted most to thelr judgments of effectlve and lneffectlve
téaching; A total of 509 characteristics were Supplled to
descrlbe the lnerfectlve teachers compared to 83l descrrptors of

—er—— =g —— — 3 — § — — - — =

the effectrve teachers. Among the varlables that drscrlmlnated
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profess1ona1 education were more llkely to be dlsmlssed from
teaching than teachers considered by thelr superintendent to be

ei&ﬁpiér?;

earned in professional educatiou coursework and teacher or

student performance. Let us first consider studies conducted at
the elementary grade levels. Hurst (iéé?) measured teacher

effectlveness In terms of students achievenent on the

Metropolltan Achlevemenf Test. A random sampie of third grade

teachers in the Oklahoma City public schools during 1965-66 was
selected for participation. However, data from only 55 teachers
wééé ﬁgésie due to teachers' fallure to return the questlonna .re

or mlsSLng MAT data. Hurst conducted a median test to determine

lf there were dlfferences in teachlng experlence between the

study group and the random sample of 100 teachers. He also

calrulated a t-test of average student gain to see whether there

were achievement differences in the two groups of teachers. No

slgnlflcant dlfferences between the two groups were detectabie in
experlence or student achlevement so Hurst concluded that the
teachers s.udled were repr se'tatlve of the populatlon of

teachers. Analysrs of variance 1nd1cated no signlflcant

relationsk .ps between the number of teachers' credit hours earned




in mathematics education and students' math achievement test

scores.

Bice (1976) expiored the reiatlonehlp between

characterlstlcs of flrst grade teachers and the readlng
achievement of their students. ?orty fifét-éfa&é teachers
partlclpated in the study. Procedures for sample selection were

not described; Seven teacher cha*acterlstlcs were 1nvest1gated

(l) number of years of teachlng experlence, (2) number of years

of teaching experience in first grade; (3) number of ~eading
courses the teacher had taken, (4) achievement motivation, (5)

afflllatlon motlvatlon, (6) progressxvxsm, and (7)

traditlonailsm. Students' scores on the etropolltan Readl S§

and Achievement Tests for flrst graders were the criterion

measures:. Teachers were classified into four success categories
on the basis of the mean adjusted end-of-year reading achievement

found that the number of readinq methods courses

scores. Hic

taken by teachers was positlveiy assoc1ated w1th the achlevement

of female students: Use of categorlcai rather than continuous

data may have reduced the likelihood of finding additionat
significant effects.

A second group of studies has focused on secondary level

sciéncé achievement: Tayior (i957) investlgated the

rela*lonshlps between science teachers preparatlon, attltudes,

e e —

and experience and their students’ grthh in achievement and

lnterest in science. Teacher attitudes were measured by the
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World Book Company, and pupil interest was measured by the
Occupational Interest Inventory from the California Test Bureau.
the study; 42 of the teachers were fulltime and 41 were
pér£=£imé. Teachers' preparation was measured by (1) the total
number of semester hours of professional education and (2) the
total number of Semester hours in college science courses. The
education and student achievement was not statistically
significant, but Taylor also compared the science achievement of
students whose teachers fell above the median on three of the
four factors with the achievement of students whose teachers fell
below the median on three of the four factors. He found that the

science achievement of students whose teachers scored above these
medians was significantly higher than the achievement of students
whose teachers fell below the medians. Taylor concluded that
professional education, science trairing, teacher attitude, and
experience may contiibite jointly to successful teaching and

recommended that future studies should examine the interaction of
two or more factors. One notable weakness of this study may have
been in the content validity of the test. Classes included in
the study included 25 general science classes, 26 classes of
biology, 22 classes of chemistry; and 10 classes of physics in
grades 9 through 12. It is unlikely that the test used to
evaluate teachers' effectiveness was equally valid across these

varied courses.
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student achlevement; The sampie lncluded thlrty-two junior high
science teachers, the entire populatlon of junior high science
teachers from the six junior high schools in a suBurban
Cairfornia community. Half of their students completed the
Sequentlal Test of Educatronal progréss- Sc1ence Test Level Three
(STEP) and the remalnlng half of the students completed the
Junior High School Science Achievement Test (JHSSA), a l00-item
test of student recall of factual materlai that accompanred the
science textbook used in the dlstrlct. The number of teachers'
credits earned in science education (methods) was SLgnlflcantly
related to STEP test scores, a measure according to perkes of
appllcatlon and interﬁret&tion; in éontrast; this téachér
scores on the recall test. There was some evidence that the
reiatlonship may have been stronger for students with middle to

high IQ than for students with low EQ scores. Teachers with more

brinéiﬁles and applications more often. Teaciars with fewer
credits in science education were more likely to iécturé, conduct
demonstratéons for the class, and ask factual questions.

In a study of a broader scope Lawrenz (1975) also examined

science. She obtained a stratlfled random sample of 236

HN]V




secondary science teachers from 14 states -- 84 biology teachers,
111 chemistry teachers, and 41 physics teachirs. The initial
response rate was 60% ; a follow-up of nonrespondents showed no
difference between the respondents and nonrespondents on selected
variables. A randomly selected class for each teacher completed
the Learnlng Environment Inventory, the Test on Achievement in
Science (complled from the Natlonal Assessment of Science 1tems),
the Science Process inventory; and the Sc1ence Attltude
iﬁvéﬁeafy. A stepwxse regreSSLon showed no reiationship between
the number of credits teachers Héd accumulated in science methods
courses and student achievement. Again; lack of fit between tﬁe
achievement test and the student's actual science currlculum is a

weakness of thIs study

teachers' science lessons, as measured b? their students'

achievement. Presérvice teachers from two science methods

courses were randomly assxgned to an experlmental N= l7) and a

control group (N=16). The two groups were subdrvrded into a hlgh

GPA and low GPA group based on their GPA in the requrred eigﬁt
semester hours of college service. Each preservice teacher

taught the same three lessons on formulatlng hypothes's frem

SCLence+feA Process Approach IT (AAAS 1975) to a randomiy

a551gned group of fifth and sixth- grade students. The

experlmental group received 45 minutes of instruction presentlng




used t- evaluszte the effectiveness of the instructor. Analysis

tescuors who received methods instruction had significantly
hi.ua: scores than the students whose teachers received no
instriction prior to teaching the lessons. This study is of
interest SéééHSe it demonstrates that when the methods course
~ontent closely matches the curriculum that teachers will follow,
1t may be relatively easy to enhance student learning of that
curriculum.

In summary, among the seven studies reviewed in this
ééetieﬁ, five resulted in identification of a positive

relationship between amount of professional coursework and

teacher effectiveness: One showed that amount of pféfeééiéﬁai
teachers (Pisaro, 1958); significant positive relationships
between amount of teachers' professional education and students’
performance on standardized achievement tests occurred in three
studies (Hice, 1970; Perkes, 1967 and Nelson; 1978); a positive
effect for the combination of hours of professional educatisn;
hHours of science, and teacher experience and student achievement
was 1 orteé in one study (Taylor, 1257); and no relationship
between amount of professional coursework and student achieverent

as measured by a standardized test was reported for only two

studies (Hurst, 1967; and Lawrenz, 1975). While each of these
individual studies was subject to methodological flaws, in most
of these studies there was some evidence to indicate that when

teachers receive instruction in how to teach a subject, it has a
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positive impact in their students' learning of that subject. One

— s ——

point of particular interest is Perkes' (1968) finding that
teachers with more oredits in sv::nee-edication used discussion
and laboratory participstiosn .- s2 and stressed principles and
application more in their instruction while teachers with fewer

credits in scieénce education réliéd more upon memorization of

Coursework. in Academic Subject Are.

An ongoing issue in teacher preparation continues to be the
argument concerning the desirabie balance between éféféééiéhél
education coursework and coursework in the subject-matter area.
In the preceding section, the results of the literature review
Seem to imply that greater amounts of professional education are
beneficial to teacher effectiveness. Yet more time on
professional education courses leaves less time for coursework in
academic Subject areas in a typical undergraduate - ~gvam of
4-years -uration. Thus in this section, we turn '- the guestion:

Does amount of coursework in academic subject areas contribute to

teacher effectiveness?

A number of studies described in the previous section on the

effect o professionéi ﬁféﬁéfaéiéﬁ also e%éﬁihé& tﬁé rélatioﬁship
between academic preparation and teache: effectiveness. These
studies will not be described again in this section. Only their
results will be reported. Readers interested in the context of
the studies can refer to Appendix A of the descripticns in the

preceding section.
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in an effort to incre:se the variance typically associated
with principai ra-ings, Standlee and Popham (1958) developed a
measure of teacher effectiveness based on principals' rank
ordering of teachers wrth their peers. They found a s1gnificant
relationship between the number of éfedrt hours teachers had
earned in academic courses and principals' rankings of their
effectiveness but discounted this finding because it was only one
of oniy two significant chi=square tests among a total of 22

tests of the relationship between various measures of teacher

preparatron and teacher effectiveness. When $o many independent

chi- square tests are conducted at the alpha level .05 on the same
sample, this number of Significant results would be eﬁpeéted to
occur by chance.

Three studies were 1dent1fied which explored the
relationship between teacher preparation in mathematics and
students' mathematics achievement:. Smail (1959) compared
teachers having two years of college education with those having
féar Years of coilége. The sample consisted of 97 teachers of
schools; Smail found no difference in students mean-gain in
arithmetic attributable to the number of courses in higher
mathematrcs the teachers had completed. Hurst (1967) examined
the relationship between teachers' preparation and studernts'
achievement on the mathematics Subtests of the Metropolitan
Achievement Test (MAT). Analyses of variance indicated no
s1gnificant relationships between the number of credit hours the

teachers had earned in mathematics and students' computations on




problem-solVLng subtests. Furthermore there was a significant
negatlve relatronshrp between the recency of mathematlcs courses
and student gain on Problem Solv1ng and Concepts. Teachers w1th
the most recent mathematics courses had the lowest studer: <
achievement gains. (we attrlbute this latter flndlng to be a
function of teacher experlence, i.e;, teachers who had most
recently completed their academic courses were the least
experienced: )

Rouse (1967) attempted to investigate the cumulative effect
of teachers' preparation on students' achievement at the end of
the period encompassing the first five years, the first seven and
the first ﬁiﬁé years of elementary school education. Students'
matheﬁatics achievement in arithmetic fundamentals, arlthmetlc
reasoning, and fundamental and reasonlng combined were examIned
A low negatlve correlatlon was obtained between teachers college
mathematics preparatlon and students' arrthmetlc achievement for
the perlod from klndergarter through the mlddle of grade 6 and

Threes studles have focused on the effect of elementary or
ﬁunior high teachers' preparation on students' achievement in
scien~e: From a study of sclence achievement of fifth graders,
Caruthers (1967) concluded that puplls whose teachers were
experlenced and prepared (ha .ng an average of 18 hours in
science) had the greatest garn in achievement. Puplls with
teachers who were lnexperlenced, but prepared had the second

largest gain in achievement and puplls whose tezchers were

experlenced and non-prepared in science had the third largest
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gain in achievement: Pupiis whose teachers were ineiieriéhée& and
non- prepared (having an average of 8 hours in Sciéncé) had the
smallest qaln in achlevement. In a more recent study of science
achxevement of fifth graders, Jhoman (1978) found no sxgnificant

correlatlon 5etween number of credlts in science and students'

achlevement on the STEP Science Test. However, he did find that
the number of semesters the teacher had taken in hlgh school
science was slgnlflcantly related to students' achievement. This
study had several serious design flaws. The smaii size of the
sampie (29 teachers randomly selected from the populat101 of Sth
grades in southeastern Wisconsin) may have contributed to the
failure to find a relationship. Also, although the author
indicated that "there was wide variation in mean gain from class
to ciass,i (p. 40); i.e., differences in level of class ablllty
were not ﬂontreiled
Finally Perkes (1967 68) found that the number of credits

3unlor high schco] teachers had earned in science dld not relate
to thelr students' science achlevemeﬁt as measured by the
Sequentlai Tests of Educational Progress (Sc1ence) ncr to their
teaéhihé behavior .
and lower thirds of the dlstrlbutlons in science subject matter
for 83 teachers from grades 9 through 12. THe mean number of
hours in science for the lower third was 19, and the mean for the
upger third was 75. The over:ll mean in science was 45.5

mester hours. The correlation EéiWééﬁ <l number of hours the

teachers had taken in sciencs courses and otUdent achlevement was
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.18, significant at the .10 level. Also Davis (1964) studied 18
chemistry Eéééﬁééé and 10 physics teachers. Using anai?sis of

covariance, Dav;s found that students achleved more when teachers

had attended Natlonal Sclence Foundatlon sumnier lnstltutes and

had more than ninety semester hours of science preparation rather

than 50 hours or less: The number of semester hours of

preparatlon in chemlstry and nathematlcs was not signiflcantly

related to student achlevement; Phys1cs students had hxgaer

adjusted scores on a standardlzed physlcs examrnar,on wnen

teachers had 10 or fewer hours of mathematlcs rather than 30 or

more hours and had 160 or more semester rours in science rather

than 50 hours or less: The number of semester hours taken in
physlcs and part1c1pat1on in Natlonai Sclence Foundatlon summer
lnstltutes were unre-ated to students' phy51cs achlevement. As
noted prevrously, the small sample of teachers and unlt of

anaiysls (student) are critieal shortcom. ngs of thls study

In secondary social studies Ellic (1961) found no

5 — —

statlstlcally slgnlflcant dlfferenc=s in am Lnt of social studles

preparation between teachers rated by thelr erHClpalS as

of the Group A teachers had deciared majors in social studles.

Group A exceeded 3r oub B in terms of college éradé point averages
in soeial studles, but none of the dlfferences were statlstlcally

§1§aifiaéﬁé;

preparation and student achievement in high school biology than
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for any other subject matter. Howe (1954) studied the

relationship of - acher preparatlon and teatmrng methods in tenth

grade blology classes in Oregon. Frfty-one teachers werse

Oregon schoois. Howe found that none of the classes taught 5Y

iear*:ng outcom es measured: (1) knowledge and understanding of
biol:~.g ai facts, concepts, and prlnclples, (2) skill in applying
the met&ods of scienee, (3) lmprovement in critical thrnklng
skllls, (4) development of an understandlng of the nature of
science; and (5) development of more favorabie attitudes toward
scisnce and scientific careers.

in three other studles the relatronshlp betwaen teachers'
preparation in bioiogy and thelr student ' ?erformancé on the
Nelson Blology Test was examrned; u=ing multlple reg sion
analysls, Sharp (1966; found a small but nonsrgnrficant posltlv»
reiationshlp between the nvmber cf semester hours of preparation
in biology, chemistry, and physlcs and students’ bérférmancé on
the Nelson Broiogy Test. ‘ha number of semester hours of
preparatlon in mathemacI"” had a singhtiy negative relatlonshlp
to students' blology achievement: In Osborn's study (i970),
one- third of the students were taught by teachers havrng 16 or
fewer hours preparatron in the bioiogicai sclence, one- thlrd by

teachers w1th 17 to 32 hours of preparat on in bioiogy, and

one-third by teachers with 33 to 48 hours of preparation. He

Qo
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preparatlon in bIolo§, and chemlstry and students' achlevement in

blologv Osborn concluded however, that the most effectlve

bielogy teachers, as determlned by the1r students' achievement

scienﬂes and a substantlal amount of coursework in chemlstry

Weaknesses in design of thts atudy 1nclude the use of dlfFerent
groups of students for the pre- and post:tést, and the use of

only 8 stndents selected by random ‘ampling as a measure of each

teacher's effectiveness. Anoth imitation was usc of a

catégériéal measure of teacher preparation rather than a

continuous measur :ment of the number od credlts taken
Culpnpper (i972) landomly selected 18 teachers w1th 3- 9

?éars of teaching exper.ence frcii the 30 southern caunties of

Arkansas. His sample wo. S¢iatified on the basis of the number

of college c;edlt hours taken in biology. T:.2 teaciiers were

vubd:vtded 1nto three croups. Group 1 cons*sted of 6 teachers

Who had '5 or fewer college cradit hours in blology, Group 2

consisted of 6 teachers w1th 17 to 32 credit hours in bxolog;,

and Group 3 teachers had from 33 to 48 credlt uours In biology

Twenty students, were randomly selected from the £ chers'

classes; eulpepper okt r~d a SLgnxflcant correlatlon of .60

in blology and the raw score galns of the1r students, hut t-tests
of the differences in the mean gains between the groups dld

indicate a s1gn1f1cant dlfferevce among the groups.

o
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Rothman, Welch and Walberg (1069) examlned the relatlonshlp

between physrcs teachers preparatron in -lbject matter, and

their students' achievement and attitudes in science.

Thlrty-flve male pbysics teachers who had volunteered to teach

the new hlgh school thSlCS courses developed ay the jarvard

(1) therr scores on the Test of Understandlng Sclence (TOUS), (2)

tne-r scores on the Physrcs Achievement Test (PAT), (3) théir

scores on the Welch Sciv . - rrocess Inventory (S3I), (4) the
Tlnkerlng subscore of the Pupll Actrvrty Inventory, (5) the

subscore on the Unlverse-beautlful and Physrcs 1nterest1ng
subscores of a semantrc drfferentral measure of students

attltudes toward ﬁhysrcs. The multivarrate test of the
h??othesis that there is no overall relationship betwezn
teachers' tralnlng, teachlng experlence, and knowledge of éhyéiéé

and students changes in phys1cs achlevement lnterest in

sc1ence, and attrtvde toward vasrcs was not s19n1flcant,

consequently, no tests of brvarrate relationsbrps were conducted.

Resilts of this study could be questioned on the basis of the

small size and select nature of the sample. Rothman (1969)

éésiiééééd the study using a random sample of the natlonal pool
of bh?élﬁs teachers: Flfty-one teachers were selected randomly

from a llst of 17, 000 physrcs teachers in the Unlted States

compried by the Natlonal Sclence Teachers Assoclatlon. Student

iearnrng outcomes were measured by the same varlables lncluded in

the Ruthman, Welch and Walberg (1969) study eanonrcal

correlation analysis indicated an association between the teacher
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packground and student 1earn1ng variables. zero-order

correlatlons lndlcateo sxgnIfIcant relatlonships between the
number of seméster hours the teacher had earned in phvs1cs and

éﬁé ééﬁaéﬁtsi phy51cs achlevement (PAT) and therr lnterest ln

physlcal science. The number of semester hours earned in

mathematlcs was related to the students TOUS scores, their

phys1cs achlevement (PAT) and their lnterest in physlcal science.

effect of the number of semester hours of credit in mathﬂmatlcs

teachers had completed on the1r students' scores on an algebra I
test: The sample con515ted of 34 teachers from 15 Wisconsin

aChOOl systems. Teachers were d1v1ded lnto two groups. Teachers
navxng 37 semester credlt hnurs or more and those hav1ng 36 hours

or less. Results of a two-way analysrs of varlance indicated no

sxgnxflcant effect for credlt hours alone, nowever there was a

slgnlflcant lnteractlon between teacher knowledge and number of

credit hours; Nameiy 3mong the group of 22 teachero who

returned the adva.iced algebra test students of teéachers w1th
LEWér CIEdltS outperformed students of teachers witF mor< < = -tS

in mat:iematics: The major 11m1oatlons of thls >tud7 “Le Ehat ;éé

the remalnder took the test undéf unsupervxsed condltlons. The

credibility of th se esults is thus open to questlon.
It is dtffrcult to draw any conclusions about the role of

academlc preparatxcn on student achievement from the studles that

have been conducted: They are fraught with methodological
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weaknesses that llmlt the llkellhood of f1nd1ng s1gn1f1cant

relatlonshlps. The studles examlnlng the relationship

of credlts earned in subject areas and the effectlvenass of

elementary and Junior hrgh teachers YIeld no conslstent results-

that 1s; Sma:l (i959); Perkes (1967-68) and Thoman (1978)

reported no relatlonshlp, Caruthers (1967) clalmed ev1dence of a

posltlve relatlonshlp; and Hurst (1967) and Rouse (l967) found

ev1dence of a small negative reiationshtp At the hIgh school

levels, results of these studies are again equlvocal. Davis

(1964) and Ellis il?éi) reported 110 relatlonshlp, “’t Taylor

(1957) reported a small posrtlve relationshlp. In the field of

a relatlonshlp, but Sharp (lééé) and Osborn (1970) did not.

Rothman, Welch and walberg (1969) found no relatlonshlp betwzan

th51€S teachers' subjec* matter preoaratlon and student

achievement but Rothman s (1969) well- deslgned study of a random
sa :le of physrcs teachers showed a clear posxtive relatxonsh:p
between number of hours in physxcﬂ and students' phys:cs
achievement. I. summary; only five of sixteen studies conducted
showed a positlve relationthip between the number of credits
teachers earn in academic fields and thelr teachlng

effectlve" SSs. The majorlty of studies fatled to support the
h?pothesls that increasing teaching subject-area preparation

requirements will improve their students’ performance.

Sﬁﬁﬁaf§windflﬁpliéations

The issue of the most approprlate preparatron for teachers

and the relatlve empha51s to place on preparatlon in educatlonal
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methods or subject matter has been explored from three research

perspectlves in this chapter: The findings of this review ars:

l Comparisons of edueatlon maJors and non-education majozs.

while few, have generallyf;ndlcated,that,education majors

are more highly rated by their supervisors than
non-education maaors. (See Table 2.)

2. When researchers have related the number of credits
earned_in_ professronal education to_student performance or
superGisors _ratings, & positive relationship was reported
in five out of seven of the studies. (See Table 3.)

3. When researchers have related thernumber of college

performance in that arec, a posltxve relatlonship was found
in only flve out of sixteen of these studies. (See Table 4.)

Although in most cases 'h posltlve relatlonshlps reported
have been for relatxvely small effect sizes and most of the
studles suffered from methodologxcal ‘laws, consxdernd in
ccncert these flndlngs seem to lndxcate that prospective
teachiers beneflt at least as much if not more; from their
eoursework in teachlng methods as from preparition in ac  lemic
sﬁﬁject areas:

TFis conclusica is supported by results of a literature
review reported hy Veenman (1984) who identified the most
crltlcal problems percelved by beglinlng teachers to be-
classroom discrpline motlvatlng students, deallng with
lndxvxdual differences, student assessment, parent relatlonshlps,
lnadequate lnstructxonal materrals, and handlinc individual
student problems. Inadequate knowledge of subject area was not
among tne major problemL ldentlfied by either beglnnlng teachers

or tnexr supervrsors; One of Veenman' conclusxons was that

teacher preparatlon programs whxch accentuafe acquxsxtlon of
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Table 2

Summary of Results of Studies Comparing Teachers with Education Degrees and

p— ,:,,::,,: S - i:,:i,,j - - z in?o,th:ep :E!ields

Study

Peacher Level criterion Variabie

Findings

Ellis (1961)
Copley (1974)

Denton & Lacina
(1984)

Experienced Principals' nominations of
outstanding and below average
teachers

Beginning Teacher rating scale (by

principals}

Student Teachers Supervisor ratings of -
instr. competence; planning;
self-reported morale

NS

Z +
) e

+ --Restlts favor teachers with education degrees
NS--No significant difference
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Tabie 3

Summary oﬁmResuitseoieétudies of Relatlonshlp Between Number of

Credlts in Prof

1onal Educatlon Ceutsewerk and Teacher Effectlveness

study Criterion variable Findings

Pisaro (1958) buperlntendants' nominations of +
unéatlsfactory and superior teachers

Hurst (1967) Metropolitan Aciievement Test in 3rd- NS
grade math

Hice (1970)

Taylor (1957)

Perkes (1967 68)

Laurenz (1975)

Nelson (1978)

Metropolitan Achievement Test in 1st=
grade readlng

Egéentlal ngh Scheoi Content Battery ?Fﬁi)*

Sequentiai Tests of. Educatlonal Prog. (Sci.) +;-

recall test of facts from test

National Assessment science itens, NS;NS;NS
Science Progress Inventory; Science
Achievement Inventory

b-1tem test frem a sc1ence currxculum moiule +

i --Positive. relatlonshlp ,

NS--No siqnificant relatlonshlp i

* --A cumulative sffect of protessional credits
in concert with othér variables were observed.
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Table 4

Summary of Studies of the Relationship of Amount of Coursework in Academiic

Subjects and Teacher Effectiveness in those Subjects

Study

Criterion

Einéiﬁgs

Srendlee and Popham (1961)

Hurst (1967)

Rouse (1967)

Caruthers (1967)
Thoman (1978)
Isrkes (1967-68)
Taylor (1957)
Davis (1964)
Ellis (1961)

Principal :' ratings

Gr: 4=6 ... snt gain in arithmatic
Metropolitan Achievement Tesé, math
Gr. K-6, Student achievement, math
Gr. K-8, Student achievement, math

Gr. 5 Science achievement

6r. 5, Seq. Tests of E3: Prog:

Jr. High, Seq. Tests of Ed. Prog.
Gr. 9-12, Science

Standardized chemistry and physics
achievement test

Principals' ratings of teachers
Biology knowledge; scientific method
applicatisn; critical thinking; under-
standine cience; attitude

vt
‘

NS



Table 4 (Cont'd.}

Study Criterion Findings
Sharp (1966) Nelson Biology Test NS
Osborn (19765 Nelson Biology Test NS
9m%b=y;¢r (1972) Nelson Blolcgy Test +
Rothm:n, Welch, & Walberg Test of Understand1ngf§gienée NS
(1969) Physics Achievement Test; .

Test _of Understaniing Science;

Welch Sci. Inv.:; semantic diff.

interest scale

+
4

Rothman (1969) same as above

Soetbeber (1969) algebra I test

4B
0

+- ——Positlve relationship _
NS—-No significant. reiatxonship
-~ --Negative relationchip

o




scademic subject matter at the oxpense of the skills of

instruction are justifiably subject to criticism. The general

findings of our review support that concliusion.

ok
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CHAPTER 4

DOES TEACHERS KNOWLEDGE OF SUBJEGT AFFECT

THEIR PERFORMANCE’

It ssems reasonable to assume that how much teachers know

about an academlc sab“ect should be related to thelr

effectlveness in produclng student achxevement. In ehé pages

that follow we examine the ev1dence on the relatronshlp between

teacher knoWledge and student achlevement for the purpose of

determlnlng the role of teacher knowledge in 1n‘luenc1ng student

achlevement; For ease of comparison, the studles have been

grouped accordlng to the method used to measure teachers subject

matter knowledge.

Stndre* Hsang the Natlonal Teaeher—gxamlnatlons

The most popular approach to studylng the relatlonshlp

between teacher kncwledge and student achisvement h bean Wlth

the ﬁ”rlonal Teacher Examlnatrons (NTE) rrrst adminrstered in

1§4é— the NTE conslsts of the Common Examlnatlons nhxcﬁ yteld a

General Education and Professaonal eoucatlcn arnd examinations in
the sun;ect matter and methods of 24 areas. We descrlbe flrst
studles of the relatlonshlp between teachers scores on the NTE
and ratings of thelr classroom effectlveness.

The relatronship cetween teacher knowledge and thelr
prlnclpals' rarrngs of their performance was examrned in several

ly studles. In a review of the valrdlty of the NTE Qulrk

W1tten' and Weenberg (1973) descrlbed a total of seven studles
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conducted between 1946 1969 in whlch correlarlons between NTE or

WCET sccres and superv1sor ratlngs ranged from ~.15 to 23 (i.e.,

1967; and Carséﬁ; 1969) - Qﬁi;k et al. also cited studies by

Flanagan (1941) and Shea (1955) which yielded correlations in the
40s and .50s. Kleyle (‘°q9) rated 108 elementary teachers on

the Beecher Teaching Evaluatlcn Record and found a signlflcant

relatlonship between teachers' performance ratings and their
scores on the NTE:

The relationship between teachers' scores on the NTE and
student achlevement has been examlned in only a few studle'

Lins (1946) repo“ted a correlatlon of .45 between teachers'

scores on the NTE and their classes average resxdual gain on

standardized achievement tests. Howevar, only seven teachers
drawn from ‘iwe diffefént subject areas were included in the
sample. "or such a small sample the reported correlation is not

statlstically SLgniflcant ) Lins obtalned a correlatlon of -.302

Sharp (1966) investlgated th ' latlonshlp between teachers'

scores on the NTE and student achievement in hxgh school biology
There was a small ﬁositiGe but nonsiénificant correlation between
students' performance on the Nelson Biology Test and their
teachers scotres on the Blology and General Soience Teachlng Area
éiaﬁihations of the NTE and the scores on the Common Examinations

of the NTE:
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teachers' NTE scores in biology and their students' achievement
also ylelded nonsxgnxficant results (Romano, 1968) Teacher
knowledge was measured by the Natronal Teacher Examlnatlon
(Blology Area) and student achlevement was based on thelr

students' resxdual galn scores on the Cooperatxve Sclence

Test BIology (Forms A and B) A sample of 50 teachers was
randomlv selected from the group of 257 Blology I teachers who
returned their NTE scores to the researcher following a letter of
request sent to the 434 Biology I teachers teaching in South
carolina in 1977 =78. The resxdual galn scores of the 33 classes
with complete data ranged from 8.1 to -11.7. aaffy-six §ééééﬁt
of the class means lndlcated a negatlve residual galn. Romano
reported a po51t1ve but nonslqnlflcant correlation (r=.17)
between teachers' NTE scores anc their students' residual gain
scores. A number of desrgn problems existed in thls study.

There was lncon51stency in the degree to which the teachers had
taught the material covered in the criterion test. Nine teachers
regortéd thoy had taught three of the five objectives, fiine
taught four of the obJectlves, and seventeen teachers had taught

all five of the obaectlves. Also control for dlfferences in

student ablilty was lacklng. Flnally, sampllng bias may have
affected the results because only teachers who responded to the

survey were lncluded In the study—

between teachers' scores on the NTE and student acﬁxevement in

mathematics and vocabulary was conducted by Ducharme, Sheehan and

|
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Marcus (lé?éi' One hundred nineteen first grade teachers and
thelr 1836 students comprlsed the sample. The Metropolltan
Readinéss Tests (MRT) wOrd Meanlng and Number subtests were
administered in september, 1973, and the Iowa Tests of Basic

Skrlls (ETBS) vocabulary and mathematlcs sustéééé were

admlnlstered rn september; 1974. Stepw1se regressron analy s
was used to examine the felatiohshxp between the teachers' scores

on the WCET and the éiaég-aaééééé ééw scores on the ITBS

subscales. The class average MRT raw scores were enterec first

rnto the regressxon equatlons to control for rnrtlal differences
in achievement. Teacher degree and years of experience were the

next entrles "to controi for spurxous teacher effects" (p. 135)

WCET scores were significant prédictors of both mathematics and
voeabulary achievement. The scores accounted for 3% of the
variance in mathematlcs achievement and 2% of the variance in
vocabulary in 11ght of the small amount of varlance accounted
for by the WCET sccres, Sheehan and Marcus concluded that "the
NTE s1mply do not measure many of the aspects of teacher tralnlng

that are important for effectlve classroom functxoning as

measured by pupil achievement tests." Furthermore, “ney fo&hd
that the effect of the NTE scores on achievement was confounded
with race and when the effect of race was controlled, the WCET
scores were no longer SLgnlfrcantlY related to achxevement in
either mathematlcs or vocabulary.

In summary, studies in which NTE scores were used to
define Eé;éﬁéi knowledge have generally lndlcated no s1gn1f1cant

relatlonshlp between these scores and student aehlevement test
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scores: For the most part only very modest correiations (many
non-slgnlflcant) have been obtained between NTE scores and
superv1sor ratlngs of teacher performance.

Studies stng Other Tests of Teacher Knowledge

The relatIonshIp between teacher knowledge and student
achievement has been investigated in a number of different
subgects us1ng specific subject-area tests other than the NTE to

measure teacher knowledge. If we assume that the nature of the

may dlffer dependlng on the subject matter be1ng taught; the
small number of such studies in each ééééﬁiﬁé field make it
difficult to draw conclusions from these studies:

Reading. Several researchers have examined the relationship
between teachers' knowledge about readlng and their students'

readlng achlevement. c1ary (l972) examlned the relatlonshlp of

teacher personallty, knowledge of reading, years of eiﬁerience,
and number of years since la.t reading course to pupil
achievement in reading. The sample consisted of the 23
fourth-grade readlng teachers and tnelr students in a
Spartanbura, South Carollna school dlstrlct. The teachers
completed the Edwards Personal Preference Schedule, the Inventory
of Teacher Knowledge of Reading, and a questionnaire. Their
students completed the Science Research Assoclates Achlevement
Serles, Readlng, as part of the regular schoo1 testlng prograﬁ

during October and completed an alternate form of the test in

March. Stepw1se regress1on analysxs indicated that the best




predictors of students' reading achievement were teachers'
personality (i.e., exhibitionism) and teachers' knowledge of
reading.

A more complex relatlonshlp between teacher knowiedge and

student acﬁtevement was reported by Edelman (1973) who aiso used
the Inventory of Teacher Knowledge of Readlng to investlgate the
relationship between teachers' knowledge of reading and their
students' reading achlevement. The sampie consisted of 200

teachers from grades 3 through 8 in Chlcago, Illinois Pubitc
Schools: P&bil achievement was measured by puplls standard
scores on the Reading and Word Knowledge subtests of the

Metropolltan Achievement Tests. Edelman found no reiationship

between teachers' knowledge of readrng and pupils' reading
achxevement analyzed as two contlnuous varrabies. When anaiyzed
categoricaily, Edelman found an interactlon between the teachers
knowledge; the students' 1n1t1al achievement status, and the
skill area measured. The greatest percentage of students
achieved high gains in reading when taught by teachers whose
high middle, or low readlng-knowledgé éseéaafy ééiéééﬁéﬁéé& to

the students’ high, middle, or low initial readlng achlevement
status:

Mathematics: Two researchers examined the relationship
between teachers' knowledge 6f basic mathematical concepts and

théir studEntsi achlevement in mathematlcs. in a sthd§ of 97

schools, Smarl (1959) found no dtfferenee in students' mean-galn

in arlthmetlc attrlbutable to teachers' understandlng of basic



mathematlcai concepts. Hawévéf, Bassham (iééi); like Edelman,
found evidence of an interaction between teacher Eﬁéwiéééé én&
between teaehers' understanding of basic mathematlcal concepts

and their pupils' mathematical ability. The sample consisted of
28 6th-grade teachers from an urban school district. Teachers
completed the Test of Ba51c Mathematlcal Understandlng (Gle;;on,
iédéi. Thelr 620 puplls took the california Achlevement Test,
ﬁritﬁﬁetic; Form AA in September, and Form BB in April. The
california Achievement Test, Reading, and the Henmon-Nelson Test

of Mental Ablilty were admlnlsterea to the students in the fall.

An Arithmetic Interest Inventory was administered in September
and Aprll. Students' pre-ekperimentél ﬁério& differences in
arithmetic and reading achievement, mental ability, and interest

in ﬁétﬁéﬁ&tiéé Wére eontroiied. éorreiations between téachér

of pupll galn lndlcated that the reiat:onshlp differed depend:ng
on the students' intellectual ebiliti; Teachers' scores on the
test of hasrc mathematlcal understandlng ‘were not significantly
related to duration scores of gain for the total group of
Henmon-Nelsan Test of Mental Ability were below the average score
for the total group. ﬁowever, there 6&5 a éiéﬁifiéént

An é@éi&&tion of an inservice education program, using a

non-equivalent control group, suggested that differences in

a1
Q-
freud
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account for the dlfferenees in student achlevement. Norrls

(1968) compared the mathematlcs achicvement of 6th grade students

taught in the textbook used in the dlstrlct WLth the performance
of students taught by teachers who did riot attend the inservice
éoufée. Tﬁé students of the treatment group had significantly

hlgher scores tnan the control group students, when their scores

were adjusted for initial ability, even tﬁough chere were no

slgnlflcant differences in the teachers' scores on the crlterlon
test. Norrls speculated that the students' lncreased achlevement
wéé not due to the teachers' increased content knowledge but to
some other factors possibly teachers' lncreased confidence or

motivation.

Three stud1es have focuseu on tae relatlonshlp betweeen
teacher knowledge and students' achievement in algebra. Soeteber

(1969) examined the relatlonship between teacher knowledge as

measured by scores on an advanced algebra test and studernts'

performance specially constructed Algebra I test. The research

partlclpants were 22 algebra I I teachers who completed tﬁe

Advanced Algebra Test and returned it by marl and thelr 1, 184

on student performance and a signlflcant interaction between

teacher knowledge and the number of semester hours credit the

teacher had in mathématlcs. fhe students of teachers who scored

HM
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mathematics had higher scores on the Algebra I test. Soeteber

also found that teachers w1th hlgher grade porn: averages had
éta&éﬁts with highér scores on an aiéébfa acﬁiéuémeﬁt test than

In contrast two addltlonal Studles falled to prov1de

eéidence of a relationshtp between teachers' knowledge of algebra

and their students' achievement. Begle (1972) studied the

relatlonshlp between teachers' understandlng of algebra and their

students achlevement for 308 teachers who had partlclpated in

the Natlonal Sclence Foundatlon Instltute. Teacher knowledge was

measured by two locally constructed algebra tests, otie on the

real number system and the second on groups, r1ngs, and fields.
Thelr nlnth grade algebra students completed a mathematics
lnventory and a Reference Test for cOgnltlve Factors In the fall

of 1970 and they completed an algebraic computatlon and a

non-computatlon test in the sprlng of 1971. Steow1se regress1on
anal§sis indicated that students' pretest scores predicted their
scores on the two algebra éééééééés; Téacﬁérs' scores on the two
tésts of thelr knowledge of algebra were unrelated to therr

students scores on algebralc computatlon. Teachers'

understandlng of modern algebra (groups, rings, and fields) was

unrelated to thelr students' algebra scores: Teachers'
understandlng of the algebra of the real number system was
unrelated to thelr students' algebralc computatlon SkIllS but was

slgnlflcantly related to thelr understandlng of algebraic

educationally important. Begle speculated that his fallure to
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find significant relationships may have been due to the select
group of volunteer teachera who partic1pated in the study. ﬁe
argued that there is probably a threshold effect siuch that ther
is a certain amount of knowledge teachers need to help students
learn and beyond that minimum level, there is no relationship
between amount of teacher knowledge and student achievement.

Concerned that Begle [ sample was a hlghly select and bright

Begle s study wrth a more representative sample of teachers;
Fisenberg sought participation of all the junior high Algebra I
teachers in Columbus, Ohioc. Ten teachers did not participate
because their principals refused to allow their schools to
partlcxpate, and nine addltlonal teachers refused to part1c1pate.

The remarnrng 28 teachers and therr elasses completed the same

tests used in Begle s study; Like Begle, Eisenberg found no
evidence of a relatlonshrﬁ between teachers' knowledge and
student performance. However; Eisenberg solved regression
equatlons for 15 predlctor varlables. AS the ratio of variables

to subjects is quite high in thls study, we must question the

6aliditf of the findings of this analysis. eonsequently, ngen
the methodological weaknesses of the Begle and Eisenberg studies,
we are unable to determine whether the results are a function of
the design flaws iti the study or the subject matter ltself.

Science: Three studies of the relattonshrp between teacher
knowledge and students pﬁYsrcs achievement arose out of the
iﬁﬁieﬁéﬁtation of the Harvard Projéét Phisics in the lésds; In

the first study, Walberg and Rothman (1969) secured the
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partacrpatlon of 36 teachers from a group of 500 from across the

Project Phy51cs. Teachers' knowledge was measured by 35 items

from the unit tests of the Harvard Pro;ect Physrcs céﬁésé; and

student outcomes were measured by 17 dlfferent criteria: seven

scales from the Classroom Clrmate Questlonnalre, the Physxcs

Achlevement Test, the Welch Science Process Inventory, six

subscores obtalned from a semantrc drfferentlal rnstrument

physlcs and three measures of students' part1c1pat1on in science
actrvrties. The measures were admlnlstered to students selected
ééﬁééﬁiy so that garn scores were calculated on the ba51s of

about one quarter of the students in each class. Post test

scores were adjusted for rnrtral drfferences. An overall

multlvarlate Chl square test of the multrple regressron of the 17

critéria on seven independent variables (teacher achievement,
prror student achlevement, class slze, class varlatlon and the

rnteractrons of teacher achievement wrth each of the other

varlables) was hlghly srgnrfrcant. After the main effect of

teacher achlevement was partlalled out, none of the other

varrables contrlbuted s1gn1f1cantly to the predlctlon of the

learnrng criteria. Two s1gnlf1cant zero-order correlatlons were

Sﬁécificallv; teachers with hiéhér achievement had students with
lower grades, and their students' ratlngs of the beauty of the
universe was ilower. Walberg and Rothman conjectured that "smart

teachers may gave lewer grades because therr own 1ntellectual
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standards are higher. . .[and] because o@ their greater mastery
of physics,.may present the astronomy unit of the course rather
abstrusely" (p. 256) In summary, they concluded that "hlgher

teacher achievement is associated w1th rather trivral; negative

effects on learntng" (p 256)
that teachers were not representattve of the populatlon of
physrcs teachers. Thev scored higher on the physrcs achlevement
test than a national normatlve sample, which leads us to wonder
if a ceIlIng effect may have restricted the range of
relationshlps obtalneda

Rothman, Welch, and Walberg (1969) examlned further the
relationship petween physics teachers' knowledge, preparatlon in
subject matter, and thelr students' achlevement and attitudes in
science. Thlrty-flve male physics teachers whc had volunteered
to teach the new hlgh school phy51cs courses developed by the
Harvard Physrcs Project comprrsed the sample. Teachers'
knowledge was measured by éééféé 65 the Test on Selected “Topics
in Physrcs, a 36 ltem measure of a wrde range of topics in
physrcs; The multlvarlate test of the hypothe51s that there IS
no overall reiatronshrp between teachers' tralnlng, teachlng
experlence, and knowledge of physrcs and students' changes in
physrcs achlevement, 1nterest ln sclence, and attrtude toward
physrcs was not srgnlflcant. Cansequently; no tests of Brvarxate
relattonshlps were conducted. The small size and select nature

of the sample raise questaons about the generalizability of the

results of this study.
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Rothman (1969) improved on the two preceding studies by
randomly Séleéiiné a sample of 51 teachers from a list of 17,000
thSlCS teachers in the United States comprled by the National
Scienceé Teachers Association. The deslgn was ldentlcal to the
precedtng studres. Canonlcal correlatlon analysis lndlcated an

assocratron between the teacher background and student learnlng

varlables; Zero-order correlations indicated a srgnifrcant
relationship between teacher knowledge of physics and students'
scores on the Test of Understandlng Sc1ence.

TWO résearchers have reported a posltlve relatlonship
between teacher knowledge and student achievement in science.

Norris (1970) examined the relatronshrp between teachers'

xnowledge of bloiogy and their students' achievement. Tﬁirty
teachers who attended National Science Foundation Institutes at
Ball State University during 1969 and 1970 participated. The

teachers completed the Tennessee éflf=éoncept Scale, a knowledge

cest coverrng nine areas of brelegrcal knowledge, the Commission

on Hndergraduate Education in Brological Sciences Test, and their

stﬁdénts éoﬁbleted the Differentisl ﬁﬁtitﬁde Test (DAT), a
measure of ablllty, and the Processes of Sc1ence Test (PST), a
measure of achlevement. An lndex of teachers' proficiency was
calculated by computrng the mean of therr students' scores

on the Processes of Science Test and drv1d1ng the value by the
mean of their students' Differential Aptitude Test. Norris
found a significant positive relétionsnip between the teachers'

scores on the biology knowledge test and their teaching
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proficiency scores (which were a function of their students'

performances on the DAT and PST)-:

Lawrenz (1975) also examined the effect of teacher knowiedge
on students' performance in science: Teachers' knowledge was

measured by the Natlonal Teachers Exam in Sclence, the Sclence
Process InVéntory, and the Sclence Attltude Inventory. In 4

stepwxse regress10n anaiysrs teachers scorés on the Sclence

achievement on the Test of Achievement in Science and on the
students' scores on the Science Process Inventory. Furthex
regression anaiY' es completed for individuzl science courses

suggested that the strength of the relatlonshlp between teacher

knoWiedge and student achievement varied from class to class.

In contrast Thoman (i978) examlned the reiatronshrps
between teacher khéwlédgé of science and achievement of £ifth
graders in science. Teacher knowledge was measured by the STEP

1A Science Test. No evzdence of a relatlonshlp was found.

of discovering a relationship. There was no control for
students’ ability; the sample consisted of only 29 teachers, and
multlcolllnearlty of teacher knowledge with the significant
predictors may have contributed to the fallure to flnd a
reiatronshlp. Aithough the author 1nd1cated that "there was wide
variation in mean géiﬁ from class to class" 15.40); differences
in level of class abillty were not controlled. Alsoc, data were

nut presented lndlcatlng the range of scores to dﬂtermine xf
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ceiling effects might have restricted the magnitude of the
correlations obtained.

In summary, then when teacher knowledge is measured by

administratlon of Spelelc sub3ect area tests, results have been

somewhat mixed. However, the methodological quality of the

studies varies cons1derably; We consider the strongest studles
to be those conducted by Bassham (1961), Rothman (1969), Norris
(1970) and Lawrenz (1975): Three of these four studies found a

pOSltlve relatlonshlp between teacher knowledge and student

achievement. The fourth found a slgnlflcant interaction between

of the teachers' grade point aGeragé; All but one of these
studies used ratlngs as the measure of teacher effectlveness and,

problems of ratlng scales. In sp1te of the restriction in range
that is tiﬁical of ratlng scales; all the SLgnxflcant
correlations reported in these studles, w1th only one exceptlon,
favored teachers with a hlgher GPA :a sey and Vlneyard (1958)

round pos:trve correlatlons between teachers grade po*nt

success. The correlations; however ; were low ranging from .10 to
38 thh statlstlcally slgnlflcant relatlonshlps obtained only
for suBJect matter mastery, eompetenee in English expression,

general culture and character standards, and Ideals. The

teachers' high average grade point average (2.9) and the negative
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skew of the ratings (mean general rating of 4.0) réstrictéd the

range of the varlables, thus reduclng the magnltude of the

correlatlons. Massey and Vlneyard noted the consxstent pattern

of relatlonshlp but concluded that they were not hlgh enough for

predlctlve purposes.

success of flrst-year teachers and their undergraduate academlc

standing. One hundred flfty-seven teachers partIclpated in the

stud?. Thelr prlnclpals provxded the measure of teachlng

that prInclpal ratlngs were not sufficlently reliable teo yleld
dependaﬁlé data.

Magulre (1966) examined the relatlonshlp between prlnclpals'
ratlngs of teachers' performance and the teachers grade polnt

averages in the followxng areas -- lnternshlp, overall general

education courses, professioﬁal education courses, major. For

secondary teachers, grades in lnternshlp, Eéacﬁing fiéld and

overall ééA were related to principals’' ratings of their
effectlveness during thelr flrst year of teachlng. §rincipals'
ratlngs for first and fourth year elementary teachers were
unrelated to any of the GPA varlables; Pr:ncxpals ratlngs of
se condary teachers' fourth year of teachlng were negatlvely

related to thelr GPAs in general educatlon.

Slegel (1969) studied the relationshlp between teachers'
undergraduate GPA and their success as first-year teachers as

measured by principal ratings on the Beecher Teaching Evaluation

Jd
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Record. Pearson product;moment correlation coefficients were

calculated for teachers' undergraduate GPA professlonal

educatlon GPA, non-education GPA, and major field GPA. The

undergraduate GPA (r- 10) and educatlon GPA (r-.ll) were

slgnlflcantly corre l ted w1th prlnclpal rated teachlng success.
féf the 617 secondary teachers, pr1nc19al -rated teachlng success
was s;gnlflcantly related to undergraduate GPA (r=. 20), education

GPA (rf.iGi, noneducation GPA (r=:13) and major fleld GPA

(r=.18). (We note that these small correlations attalred

significance because of the relatlvely large sample s12es )

Perkes (1967 68) 1nvest1gated the relatlonshlp between

teachers' grade point average and student achlevement. Teachers'

GPA in science was significantly related to students' STEP test

scores (a measure of appllcatlon and lnterpretatlon, accordlng to

Perkes) though negatively related to students' scores on the
recall test: There was Some evidence that the relationships may

ﬁaée been stronger for students with mlddle to hlgh IQ scores
than for students w1th low IQ scores. Teachers w1th hlgher GPA
in science had more frequent teacher student d1scuss10n, more
frequent student partlclpatlon in laboratory exerclses, used more
hypothettcal questlons, and stressed prlnclples and appllcatlons
more often. Teachers with lower GPAs in science were more llkely

to lecture, conduct demonstrations for the class; and ask factual

questlons. Unfortunately GPA was confounded w1th number of

varlables could not be assessed.
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In summary, when teacher knowledge has béen defined in terms .

of the teacher's academlc grade point average, a smaii but

positiﬁé relatronshrp between teacher knowledge and ratlngs of

teacher effectiveness has been reported in most studies. in

between teachers' grade pornt average and student achievement

of hrgher level thlnklng especlally for high- ach1ev1ng students.

5ummary,and Implrcatrons

In a recent revrew prepared by the General Accountlng Offlce

(1984), the authors conciuded that "research to date has failed

to show a stralghtforward relatronshrp between teachers'’
knowledge and the subsequent learnlng by thelr students in
mathematics and science, at least for teachers in classrooms in
the éafii 1970's" (5—34)— Therr concluslon was based prlmarlly

on the studles by Begle (i972), Ersenberg (1977), Lawrenz (1975),

WLlson and Garlbaldl (1976), and the three studres by Rothman and

hrs colieagues (Walberg & Rothman, 1969 Rothman; Welch; and
Waiberg; i9°9- Rothman; i969) Oour review does not support thlS
conclusion: (See Table 6. ) The Lawrenz study and the Begle
study do show ev1dence of a relatronshrp, albert a sﬁaii one.
Furthermore thé samplés in the Elsenberg study and two of the
Rothman studres were too small to YIEId dependable fiﬁaiﬁégi

In all, among fourteen studies of the relatlonshlp between

teacher scores on a subject test and their students' achievement,

only six yielded non-significant findinés;
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From our review we conclude that.

1. The National Teacher Examination score is mot a good
predictor of either teacher performance or student
achievement (see Table 5);

2- Teachers' sub;eet area knowledge {as- defined by GPA or

subject area tests) makes a _small contribution to classroom

teachiag behavior and student achievement (see Table 6);

3. The relatlonshlp holds most conslstentiy for

high-achieving students (Bassham, 1961; Edelman, l973
Lawrenz, 1975; Perkes, 1967-68);

4.- The relatlonshlp may be more re.evant for students'r
achievement. involving higher-order skills than for factual
recall tests (Perkes, 1967-68). The meta-analysis of
science_ teacher_characteristics and student achievement by

Druva_ and Anderson (1983)_ offers some insight as to why the

relationship is stronger for higher-level learning. _Two

studies that examined the relationship between teacher _

knowledge and teachers' use of higher level, more complex

questions yielded an average correlation of .36. The
finding that teachers with greater knowledge ask higher
.Leve1 questlons more frequently suggésts that teachers with

greater knowledge to,theIr students, they are not,ﬁ,,,” -

necessarily more successful in creating positive. attItudes

toward the subject, nor are they always rated more highly by
their supervisors;

6 Teachers' grade-polnt average tends to be a somewhat more
stable predictor-of teacher performance than teachers'
scores on a sihgle test.

student achlevement the role of teacher knowledge should be
considered. Several alternative relationshiis seem possible. on
one hand teacher knowledge may dlrectly 1nfluence student
achievement; Another pOSSibility is that teacher 1ntelléctua1
ability (specifically, verbal ability) jointly affects both
teacher knowledge and teacher classroom effectiveness. A third

possibility is that teacher knowledge may act as a moderator
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variable that interacts with the teacher preparation program or

student characteristics to influence student achievement
differentially in different circumstances. The research reviewed
here on this topic to date does not preclude any of these

possible alternatives.



Table 5

Snmmary of StudleslofeieachereulzLSco;es andATeachezeEiieettveness

Study

Criterion

Findings

Flanagan (1941)
Lins (1946)
Ryans (1951)
Delaney (1954)
Shea (1955’

Thacker (1964)
Eissey (1967)
Walberg il§é7l
carsen (1969)
Lins (1946)

Sharp (1966)
Romano (1968)

Ducharme, Sheehan,
& Marcus (1978)
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Supervisor ratings
Composite ratings
svgerviscr rafings
Composite raiinés
Supervisor ratings

Superylsor ratlngs

(Beecher Teacher Evalnatlon)
supervisar ratings

Supervisor ratings

Supervisor ratings

SUperVIsei faéiﬁéé
Standardized Achievement Test
Nelson Blology Test

Coop. 8c1ence Test - Biology

Iowa Tests of Basic Skllls - Math

%i-- Pcsxtive relationship
NS-- No signlflcant relationshlp




Table 6
Summary of Studies of Relationship Between Teacher Knowledge and Teacher

Effectiveness

Type of Criterion Study Findings

Performance Rating Hertz (1959) +

siegel (1961), Phase I *

éiﬁ&ehf XchiéVéménE Scoreés Massey & Vineyard i1§3§) +
smail (1959) NS
Basshan (1961) ¥
Perkes (1967-68) -

Norris (1968) +
Rothman (1969) +

Rothman, Welsh & Walberg (1969) NS

Soeteber (1969 +

HM
Prah 1
(opl

Walberg & Rothman (1969) -
Norris (1970) +




Table 6 (Cont'd.)

Type of Criterion Study Findings

Student Achievement Scores Begle (1972) NS
Clary (1972) ¥
Edelman (1973) NS
Laurenz (1975) +

EiSenberg (1977; NS

Al
0
3
o
=
(o]
[y
(Ve N
-~J!
o o}
+

Thoman (1978) NS

+ -- Positive relationship =
NS-- No significant relationship
~ -- Negative relationship




CHAPTER 5

DOES TEACHER CERIIFICATION MAKE A DIFFERENCE9

The effect of teacher certrfrcatron on teacher effettlveness

increasrng demand for teachers, school dlstrlcts lnstltute
séfaeééxéé that permit the hiring of te 'he s who do not meet all

the requirements for regular certifrcatron. éuch a périod

occurred in the fifties and éari? sixties: The cnrrent teacher

Accordrng to a survey of 1979 80 bachelor [ degree graduates

teachlng in May of i981; 56% of those teachrng sciernce and

mathematlcs were not certlfled or eirgrbie for certrfrcatron in
the fleld in whlch they were teachlng Further, "2% of all

teachers and 26% in speclalty areas were not certlfled (Pllsko &
Dearman; 1983 cxted in GAO, i984) A survey of l OCO secondary

school admlnlstrators In Becember 1981 1nd1cated that

admlnlstrators considered half of the ﬁéﬁl? eﬁélo§Ed ééiéﬁéé aﬁd

mathematrcs (Shymansky & Aldrrdae, 1982 c1ted in GAO 1984)
Tradltlonally, schooi administrators have preferred to hire

teachers who meet all cf the established certification

requ-rements. The prevailing perception has been that teachers

lacking these requirements are not adequately prepared to meet

18
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the reéﬁaﬁéiéiiiéiéé of teaching. For example, Shuster (1955)
explored attltudes of prlnclpals, superVLSors, and
superintendents in Vlrglnla toward teachers who held

non- professxonal teachlng certlflc tes The sample cons1sted of

179 teachers, 44i secondary sehool prlnclpals, 58 general and

high school superVLSors; and 88 superrntendents. Approx1mately

teachers holdlng the nonprofess1onal certlflcate requlred more
supervrsion than teachers w1th tbe profe551onal certlflcate
Nlnty-one percent of the princlpals and 73% of the

Supervisors and all the superintendents preferred to work with
profes51onally certified teachers:

To examine the valldlty of the wldely held beiref that

certifred te 'hers are re effectlve than teachers who fall to

meet the requxrements for state certlflcatlon, educatlonal

researchers thlcally have compared the performance of regularly

certlfled proVLSlonally certrfred and uncertified teachers

durlng the perlods of teacher snortage These compar:son studles
can be classlfled into the follow1ng three ganeral categorles,

reflecting ba51e differences in resear ch methodology

naturallstlc classroom conditions usiﬁé measures that are
not normally part of the certification or hlrlng process,
2 eomparisons of teacher (or student) performance under
speclflc InstructIonal condxtrons controlled by the
researcher using measures specifically developed for that

Situation;
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3. Comparisons of teacher tor student) performance using

measures that are used statewide for certification of
héginning teachers:
Studies of thé fFirst t?pé were conducted sfeaaﬁiaéﬁéiy in thé
1950s éhd 1960s. A small number of studies of the ;eesaa type

occurred in the 1970s coxncxdang Wlth the trend toward use of

crlterlon-referenced testrng in the classroom. In the 1980s

begrnnxng teachers.

Studles Hnder Naturalxstxc Classroom Condltlons

In Oklahoma, in a study of the relationshlp between
scholarshlp and flrst year teachlng performance, 62 teachers were
rated by thelr lmmedlate superv1sors on a 5- pornt scale, with 5
representxng the hlghest ev1dence of performance (Massey &
Vlneyard' 1958)* The teachers who had completed the teacher
preparatlon program leadrng to eklahoma s standard certlflcatlon
rece i ved a hlgher mean (4 14) on the S-pornt general performance
ratxng than teachers who had only completed enough of the
professronal preparatxon program to receive a prov1s1onal
certificate (3:65): Although Massey and Vlneyard did not report
a statistical test of this difference, it appears to be rather
substantlal conslderlng that the ratlngs were nééatively skewed
and the mean rating for all teach was 3.5.

A srmrlar study was conducted three years latér in ﬁew York
by Lupone (1961), who compared the performance of provisionally

certlfled and permanently certlfled elementary school teachers.
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The sample consisted of 240 teachers in their fxrst, sécond, and

thlrd years of teachlng in selected school dlstrxcts in New York
State. A group of 40 prov1slonally certlfled teachers and 40

fdlly certtfied teachers with 1, é, and 3 years of experlence

were compared. Pr1nc1pals in parttcipatlng schools rated one

prov1s1onally certlfled teacher and one permanently certllled

teacher on seven areas of teachlng behavror.
(1) human relatlons, (2) preparatlon, (3) plannin§ and
management, (4) subject matter lnstructlon, (5) parent-teacher

ééiééisﬁé; (6) pupil-teacher relatlons and (7) evaluation.

Across the fIrst, second and thxrd years of experience the

permanently certlfled teachers were more effective in five of the
seven areas rated: (1) preparation; (2) planning and
management , (3) subaect matter, (4) pupil-teacher relations and

(5) evaluation. In addltlon, durlng the second and thlrd years,

the permanently certlfied teachers were rated as superlor to the

prov151onally certlfled teachers in lnstructton.
A number of studles grew out of the practlce of lssulng

emergency certlflcates to meet the demand for teachers in the

late 1950s in Florida. Beery (1962)— Gray (1964), and Gerlock

(1964) compared regularly and provxsxonally certifxed teachers in
terms of their effectiveness as measured Ey ratings: Hall (1962)
comparéd their effectiveness in terms of the achievement of their
students.

Beery (i962) compared 76 first- year teachers who were 1ssued

prov151onal certlflcates because they lacked all or some of the

prescribed courses with 76 fully certified, first-year teachers.
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None of the prov1s1onally certlflea teachers had completed
student teachxng, 34 had taken no professlonal education courses.

and 42 had completed at least one course in educatlon. To the
thh a fully certlfled teacher from the same school w1th the same
teachlng assxgnment. Sex, age, over- -all grade—point average,

also consldered xn matching teachers, but exact matchlng on all
of the dlmenslons was 1ot posslble. Comparlsons of group means
on these dlmenslons lndlcated that matching was satisfactory on
ali but age and number of years since &raduatxon. The
provxsxonally certlfled group was somewhat older and farther
removed from graduation. The teachers were observed five times,
tw1ce bY professlonal e&ucators, twice by other profess10nals,
and once by a former school superxntendent. The observers and
teachers were not 1nformed of the purpose of the study. The
observers used a modafaed form of the Ryans (1960) ¢lassroom
Observatlon Record a ratxng scale dnslgned to measure feachers'
frlendliness, buslness—llke demeanor, and enthuslasm. An
addxtional set of ratings was developed to measure the teachers'
use of approprxate teachlng technlques and the Eéééﬁéés' 6véfaii
effectlveness; Subgroups of teachers w1th similar assiéﬁﬁéaég
were compared on the fIve measures of teachlng effectlveness.
Subscore means were compared for nine groups of teachers. For

each of the 45 subscore means, the dlfference favored the fully

certified teachers, and for 25 of the comparlsons the dlfferences

were statlstlcally SLgnlflcant. When the subscore means were
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tested as a set for s;gnlfxcant dlfferences, only one of the sets
failed to reach statistical significance; Recognizing that the
differences may have been due to the dlfferences in age and

recency of graduatxon between the prov1slonally and fully

certrfred teacﬁers, Beery used three procedures - (1) comparlng a
sﬁséaﬁéié of teachers who were similar in age and recency of
graduation, (2) correlational analysis, and (3j analysis of
covariance. He concluded that the reduction in the dlfferences

between the prov1slonal and fully certlfled teachers when
correctxons were made for age and years since graduatlon was not

large enough to é%%”et the statxstical 51gn1f1cance of the

differences between the two groups.

aray (1962) compared teachers héiaiﬁé Florida Eéﬁﬁafafy

certlflcates, Florlda graduate certlflcates, and Florlda

(2) their pr1nc1pal s evaluatlon, and (3) their scores on the
Mlnnesota Teacher Attltude Inventory The 2, 407 flrst-§ear,

white teachers in Florxda durlng the 1954 55 and 1955 56 school
Years and therr prrncrpals were asked to partxcrpatea The
fééiéaéé rate was aﬁéféiiﬁééély 50%: The teachers in each groﬁﬁ
were roughly equlvalent in the number of hours completed in

general educatxon; about two thlrds of those wlth temporary

and speclal educatlon, but the maJorrtY lacked practrce teachrng
éray found that the teachers' certification status was directly

related to quality of préparation réportéd by principals and to
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MTAT scores. The same trend also held for self-evaluations for
teachers with graduate certificates compared to teachers holding
temporar§ certificates but not for those hoiding post-graduaté
certlflcates.

Hall (1962) compared the effectlveness of fuiiy certlfled

éﬁa provxsionally certlfled flrst year teachers in ianguage arts

aﬁa arithmetic: The major dlfference between the two groups was

teaching; The sample included 38 eiementary teachers from grades
three, four, and flve - 21 provxs1onaiiy certified and l7 fully

certified teacher Teacher effectlveness was measured by grade

Test: paragraph meaning, word meanlng, spelllng, language,
arithmetlc reasonlng, and arithmetic computatlon. Mental ability
was aiso measured; ﬁultipié éé&féééiéﬁ éﬁaiysis was used to
estiﬁa*e thé éfféct of pupii ié, Eéééhéféf érééé Eéiﬁé aVéfaQé i

the teacher s score on the How I Ttach test on students

achievement galns; Teachers' credits in profess1onal educatlon
were assoclated w1th student gaIn in aii six areas. Anaiysxs of

variance 1nd1cated that galns in spelllng were slgnlflcantiy

greater for the pupiis of certlfled teachers than for uncertlfled

teachers; Slmllar trends were noted for gains in scores on the

paragraph meanlng and word meanrng subtests. Student IQ was

slgnlflcantly related to pupll galns in all six areas:

Gerlock (1964) examined dlfferences between profess1onally

and prov151onaily certificated secondary schooi teachers in
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administrators’ ratlngs of (l) personal quallflcatlons, (2)
ﬁéaéﬁiﬁé sﬁiiis, (3) relationshlps w1th others, (4) professlonal

ethlcs, and (5) moral and social ethics and performance. The

in either general science, soclal studles, mathematxcs, or
Engilsh == 201 profess1onally certlfled and 140 prov1s10na1iy
certlfled teachers who completed thelr first Year of teachlng
durlng the 1960-61 academic year Prlnclpals evaluated teachers
on S—point scales using the Teacher Evaluation form prepared by
the Florlda State Department of Educatlon for the annual
evaiuatlon of all teachers as required by the Florida Statutes:
éﬁi"é&ﬁéié tests were condUcted §ignifiéant dlfferences were
found in favor of the professlonally certified teachers on (l)

general health* (2) teachlng skxlls, (3) obsezv;ng the

(4) professional ethlcs and performance

A study by Shlm (1965) has been cited as ev1dence that
students taught by uncertxfxed teachers scored hlgher on
achlevement tests than students taught by regularly Certlfled
teachers (Evertson, Hawley & Zlotnlk* 1984): However; carefui

review of thls study reveals that the classes of the uncertified

teachers had a higher average IQ than the classes of the
certified teachers, and when this was taken into consideration,

the differences in the aéhiéGéméné éf students of regular and

profess10nally certlfled teachers were not SLgnlflcant. The
design of this study is of 1nterest because Shlm attempted to

lnvestlgate the cumulative effect of four teacher variables -
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grade-polnt average, bachelor's degree, certlflcatlon and

experlence. Shlm [ ratlonale was that these teacher variables

have not been shown to have a strong effect on student

achxevement when the lmpact of a slngle year w1th a teacher 18

been investigated: Shim believed that a stronger effect might be

found if the students were exposed to a specific teacher
characteristic over a number of years: To examine this
pOSSlbllltY, Shlm ldentlfled a homogeneous populatlon of students

from a semi-rural school d1str1ct who had attended grades one

Ehfoﬁgh five in that dlstrlct. Teachers were d1chotomously
classxfled accordrng to four varxabies. having a GPA above or
below 2’56' haning a B:A. degfée or not,; being certified or not,
and hav1ng more or less than 10 years of experience. Students
were ldentlfled who had been taught for four years by teachers
beiongxng to each of the dlchotomous groups. When the dlfference

in average IQ of classes was taken into account; the teacher

characterlstlcs d1d not lnfluence student achievement
significantly.

Two st&éiés conducted in Georgla durlng the 1960s of fer
iﬁsight into the differences in motivation that dxstlngulsh
prov151onally certlfled from nrofessxonaixy certified teachers.
Carter (1967) analyzed personallty characterlsttcs oF beglnnlng

science and mathematlcs teachers. One hundred flfty-seven flrst

year teachers of sc1ence and mathematlcs were selected randomly

from the popuiatlon of beglnnxng teachers 1n Georgxa durxng
1965-66 and 1966-67. Professxonally certified teachers reported

belng more satlsfled w1th thelr teachlng skllls than
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prov1slonally certlfled teachers, but prov1s10nai1y certified

teachers scored hlgher on a factor- analytlcally-derrved subscaie

of the Pupri Gbservation Survey, lndlcatlng that students tended

to flnd these teachers more interesting

Further ev1dence of the dlfferences 1n attitude that
characterize provisionally and professionally certified teachers

was provrded by Bledsoe, Cox and Burnham ’1967) who compared two
éiaubé of randomiy selected prov1s10nally and profess10nally

certlfled teachers rn science, social studles, Engllsh and

mathematics at the secondary level and elementary teachers of
grades l 6 on a set of 33 self- report and classroom behavror
variables. The professlonally certrfled teachers obtained
srgnificantly higher ratlngs than the orov1s1onally certlfled
teachers on 11 of the 33 criteria of effectlveness 1ncluded in

the study; Specrfrcaiiy, professionai teaehers were rated by

observers as more systematrc and respons1ble, more skiiied in the
use of teachlng media, more competent in nonspecrfrc teachxng
behavxor; and generally more competent than the provislonally
ééféiéié& teachers. In addition, the profess10nally certified
teachers were more satisfied with teaching and with thelr
preparatlon At the end of the first year 36% of the
profess1onal teachers left teachlng in comparlson to 59% of the
orovrsronai teachers. At the end of of three years 56% of the
profesSLonallY certlfled teachers remaxned in teachlng in
comparlson to 31% of the prov1510nally certlfzed teachers:

Perl (1973) 1ncluded the varlable of teacher certification

as a measure of teacher quallty in a large-scale lnput-output
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study of school effects. The sample was derrved from the
stratified randoii sample of 1, 000 hlgh schools that partxcrpated
in the ProJect Talent survey of hlgh school senlors in 1960.

From the 26 000 male students who responded to the one aﬁé five

year follow-up questlonnarre adminrstered by Project Talent,

every flfth student was lncluded In Perl s sample, but mlss1ng

data reduced the sample to 3, 600 puplls. Educatronal odtput was

measured by two prrncipal cumponent scores obtalned from a factor
analysrs of a large battery of aptltude and achlevement tests.
The flrst prlnclpal component appeared to measure general

lnformatlon and verbal abllrty, and the second prrnclpal

component measured abstract reasonlng. Certrfrcatlon drd not

relate to either measure of ability. However, the starting

salary of teachers; and the time teachers taucht in their area of
specialization related to the measure of verbal ability and the
percentage of teachers with M:A: or Ph.D: degrees and the
percentage of time teachers spent in thelr fleld of
specralrzatlon were related to puplls scores on the abstract
reasonrng test. Since the measures of teacher quallty are

related there is a possrbrlrty that the linear addltlve model

A study conducted by Pophum (l971) to valadate performance
criterlon-referenced tests deal* certlflcatron xts mest serious
challenge. Popham prepared instructional objectives, teaching

material and performance tests for three units in dlfferent
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subject areas. The subject areas were auto mechanics,
electronlcs, and social studies. Popham s basic assumptlon was
that the performance tests "at least ought to be able to

dlscrlmlnate between experlenced teachers and nonteachers w1th

respect to their abllItY to accompllsﬁ prespeclfled lnstructional

ohieétiwes" (5; 169); After experlenclng consxderable dlééiéﬁiéy

dlfflcultles in flndlng lnexperlenced teachers, Popham located 28

palred lnstructors for an auto mechanlcs fleld test 16 palrs for

fleld test; All of tbe experxenced teachers held Callfornra

teaching credentials and none of the non-teachers in the three
comparlson groups had any teaching experience or teacher

education coursework In the auto mechanlc and electronics

groups; the nonteacher was randomly assxgned to teach one of the

classes ordrnarlly taught S? the experrenced teacher. The
participants received the instructional matérials approiimately
two weeks prior to teaching. Students took a pretest then

recelved 9 hours of instruction from elther the nonteacher or

thelr regular classroom teacher; followed by the posttest; The

social studies irstruction lasted only 4 hours and teachers'

classes were randomly divided lnto two groups, one of which was
lgned to the nonteacher who taught in a separate room in the

presence of a credentlaled substitute:. Random assrgnment of

students to rnstructors ellmlnated the need for the

pretest.
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AnalySlS of covariance revealed no sxgnxficant differences

In the test performance of students taught by the experrenced and
lnexperlenced teachers. OE the pOSSlble explanatlons of thls

fallure to find differences attributab’e to téachér training,

Popham concluded that "experIenced teachers aré not partlcularly
skilled at bringing about prespecxfred behavror changed in
iearners" ip llgi However, he suggested that thxs fIndrng
reflects the failtre of teacher preparatlon programs to traln

students to formulate lnstructxonal ob3ect1Vé nd achieve them.

Popham s resuits, ﬁowever, must be lnterpreted w1th

awareness of several cr1t1cal factors. Flrst the 1n1t:al

purpose of thls study was to valldate the crlterron-referenced
testlng procedure that he had developed. The comparlson between
certIfie& and uncertlfied teachers was made only because he

lnltlallY assumed that students of certified teachers woulo learn

-

more from thelr teachers presentatrons. When this falled to
occur,; Popham chose to lnterpret the flndlng as meanIng that the

tests were valzd but that hlS as umptlon about the superlor

teachIng skrlls of certlfied teachers was unfounded. An equally

legltlmate 1nterpretat1on of this findlna weuld have been that

the tests lacked valldlty or that the teachxng materlals were so

complete that instriuctor quallflcatlons did not matter: It is

also crrtlcal to note that the uncertlfled personnel used in

Popham s study presented their instruction in classrooms that

teachers remalned pas lvely in the rocm durlng the lnstructlon by

the uncertified "guest" 1nstructors. Thus Popham [ flndlngs
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cannot be generallzed to s1tuatlons where uncertrfred teachers
must functlon lndependently in a classroom Wlth complete

responsxbilrty for such thlngs as cl Sroom management

currlculum plannxng, dealing wrth dxscrpline problems, moc1vat1ng

objectiées, or lesson planning. Since beginning teachers

typlcally report that these latter aspects of thelr Job are more

difficult than presentatlon of subaect matter (Veenman, 1984),

Popham s study does not seem to address suff1c1entl§ the point of

certlfled teachers ln the classroom.
In direct response to Popham's (1971) study, McNeil (1974)
compared the teachlng effectlveness of certlfled elementary

teachers wrth untrained elementary educatlon students enrolled in

a beglnnlng course in teacher edueation. Nineteen experlenced

elementary teachers from k:ndergarten through grade six from

three schools, a minoriti school; a middle socioceconomic school

and an upper-socioeconomic level school, and 19 education

students partiéipétéd in the study Modeled or. Popham's

performance test the strategy in thxs study was for the

"teacher" to achleve a spec1f1c Instructlonal objectlve - one of
the follow1ng six tasks: (1) space relations; (2) rhytmm; (3)

number ccmblnatlons, (4) phonetlc rule, (5) folkways, or (A)

dlvergent thlnkrng TWo novrce teachers and the experlenced
teacher were assigned to a common group: Children in the
experienced teacher's classroom were randomly assigned to either

one of the novices or their regular teacher. Lessons were 15
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i\inu'te”s long, taught simultaneously in the sameé room b-;; the two

novices and reguiar teacher. €h1 square analyses lndlcated that

the puplls of the experlenced teachers scored hloher on the
crlterlon tests and expressed more lnterest in the lessons tban

the puplls of the novices.

To lnvestlgate the pGSSlbilltY that the regular teachers'
famxilarxty with their pupxls may have contrlbuted to the resuits
faGoriné the reéular Eéachers; McNeil coﬁﬁafed the Etichiﬁé
performance with familiar and unfamiliar students of the 19
novices when they became student teachers. McNeil found that the

achelvement of students was greater when tae student teach’ rs

when taught by a famxlxar teacher. Mcvexi conciuded that hJs
earlier studi suéééested Ehat ﬁith experience teachers are more
able to produce both achievement and interest in their students.

Studies Us1nq ertlflcatlon Measures

iﬁ recent years, the negative condltlons of teaehlng

comblned with the increase of opportunxtxes for qualifréd women
in tradltlonally male flelds have reduced the number of

candidates se klng careers in teachlng (Schlecty R Vance, 1983)

renewed conzern.

eéfﬁé&é (19@4} reported on four recent studies comparlng

fully certified and provisionally certified teachers: The first
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study compared sccres on the Georgla Teacher Certlflcatlon Tests

for two groups- (1) teachers who had received a bacheior s or

master's degree in a teacher educatlon program and (2) teachers
who had recelved a bachelor's cor master's degree in an arts and
science 1 program but had not taken enough hours of profess10nal
education courses to be regularly certlfled. The sample
consistéd of teachers empioyed in the pubiic schools in Georgla
for the 1982 83 school Year who had taken the Georgia Teacher
Certlflcatlon Tests in 1981 82 or 1982- 83. All teachers had
taught less tharn 4 -ears in Georgla. The Georgla Teacher

€ertif1cat1on Tests were desxgned to measure teachers' knowledge

of content in teachrng fields as refiected in the currlculum in

Georgla publlc schools; Based on combrned data for 2 years; the

mean score for all teachers was 79.2 and ranged from 78.:4 for
science teachers to 81 for social stud1es teachers.

ProVL51ona11y certified arts and sciernices graduates scored .7 of

one poln‘ hlgher than teacher educatron graduates overall but

comparlsons of the two were not cons1stent across aii flelds.

Certlfled teacher educatlon graduates scores :6 hi&hef in
mathematics and 6 hxgher in science. Differences between the

groups were greatest in humanities and communicative arts. The

humanities and 1.7 points higher in coﬁﬁunicative arts. However,
since the mean dlfferences between groups were small (rangxng
from 6 for the overaii score to 2 6 points for humanities) and

no tests of the statistical srgnlficance of the differenCés were

calculated, it seems llkely that these differences are due to
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chance variations rather than meaningful differences. The

percentages of each group who scored rn frve 1nterva1s of the

score dlstrlbutlon also were qulte slmllar. At the nlghest score

range the dlstrlbutlon was 12% and 9% for arts and science and

teacher education graduates, réspectively, and 66% and 68% at the

two lowest leGéls;

Natlonal Teacher Examlnatlons of Loulslana teachers hoidlng

regular certlflcatlon w1th prov151onally certlfled teachers. fﬁé
sampie conslsted of all teachers rece1v1rg temporary certlflcates
in Louisiana from Juiy i982 to July 1983 (N-89) 51x held
master s degrees; The number of credit hours in educatlon earned
by thls group ranged from 0 to 36 wrth an a%éfagé of 9 5 hours.
The comparlson group of 105 teachers was selected by random
sampie; Twelve had recelved master s degrees.

The Welghted Common Examxnatlons (WCET) conslsts of a test
in profess1onal educatlon and one in generai educatlon that
1ncludes wrltten Engllsh express1on, social studres, titerature,
and the flne arts; and science and mathematlcs. Teachers hoidlng
a temoorary certlfrcate scored hlgher (619) on the WCET than

teachers w1th reguiar certlflcates (602) However of the 63

teachers taking the Elementary Education Area Test the 21
teacher holdlng temporary certlflcates scored 23 polnts lower
than the 42 teachers with regular certlflcates, even though those
ﬁé}éiﬁé temporary certificates outscored these h :oidlng reqular

certificates by 40 points on the WCET.
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In a third study, Cornett (1984) compared the classroom
performance of Georgia teachers w1th regular certification and
those olding temporary certification. The study included all
teachers who were gréaaéﬁés of arts and sciences programs holding
prov1s10nal certificates in the district dﬁfiﬁg 1982-83 (N-Zl)
Eighteen teachers taughr at the sééaaaAfy level; three taught
elementary school. The teachers averaged 2 years of teaching
eipefieﬁce. The comparison group of regularly certified teachers
was matched w1th the temporariiy certified on subject area and
level taught; However, this §fauﬁ had an average of 5.2 years of
teaching. The evaluation measure was a 1ocai3y deveioped teacher
evaluation system adapted from the stateWide evaluation
instrument for asse ng beginning teachers. The instrument
measured 10 competenCies using 33 1nd1cators. Scores on each
indicator ranged from i to 5; wrth 4 or 5 indicating satisfactory
performance. The 10 éamééééﬁéiéé were instructional planning;
communication skills, 1nstructional techniques, understanding of
the subject, enthus1asm, and classroom management. The mean

score fo* the prOVisionaiiy certified teachers was 150 out of a

was 15§ ﬁ cause the regularly certified group had 5:2 years of
experience in comparison to the provisional group's two-year

average, the difference in pérformancé may be attributable to the

difference in éxpéfiénce.
Finally, Cornett (1984) compared provisionally certified and
regularly certified North Carolina teachers' scores on the

National Teacher Examination and their classroom performance as
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easured by a statewide evaluation instrument, the North Carolina
Teacher Performance Appralsal Instrument The §éﬁ§ié was
composed of ail teachers who held provrslonal certlflcates from
1979 to 1983 (N=191): & random sample of 348 regularly certified
teachers was selected from the 21,000 teachers obtaining regular
certlflcatlon from 1978 to 19o3 bf eﬁié ééﬁéié; the drStriCts
teachers on 33 basrc teachrng functlons Teachers were rated as
below standards (2), meets standards E3), or above standard

expectatlons (4)* The mean scores for the evaiuatron showed no

dlfferences between the prov1slonal and regulariy certrfred

groups. Because very few teachers recelved unsatrsfactory
ratrngs, the iack of variarce in the ratlngs 11m1ted the
bééSiEiliEy of finding srgﬁificant differences between the two
groups.

More recently Hawk Coble, and 5wanson (1985) compared
certified and uncertified mathematics teachers: Thirty-six
teachers, 18 out-of-field and 18 in-field, and their 826 students
particibatéd in the study: féaéﬁéfgi effectlveness was measured
in three ways: (1) student achievement; (2) teacher knowiedge,

and (3) professlonal teachlng skllls Student achlevement was

measured by the Stanford Achxevement Test (general math) and the

stanford Test of Academic Skills (aigebra) Teacher knowledge
was measured by the Descriptlve Tests of Mathematlcs Skills, and
professional skills were measured by the Carolina Teacher
Performance Assessment System (CIPAS), a validated rating system

of five teaching responsibilities: (1) management of
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iﬁééfﬁetibﬁai tfmé; (2) management of student behavior; (3)
instructional presentation, (4) 'nstructional monitoring, and (5)
instructional feedback. Students of certified teachers achieved
slgnlflcantly hlgher scores than students of the uncertlfled
teachérs on the general mathematlcs and algebra tests Certified

teachers scored sxgnxficantiy hxgher on the mathematrcs

achrevement and eiementary algebra tests, but there was no
significant differsnce between the two groups of teachers on the
arithmetic test. The in-field teachers received significantiy

hlgher ratlngs on lnstructlonal presentatlon on thé CTPAS.

Summary and Impixcatxons

of all the studies conducted comparxng certified teachers
with teachers who had not met all of the requirements for state
certlflcatlon, all of the 51gn1f1cant flndlngs with the exceptlon

of Popham s study (1971) and Perl s (19731 studles favored

certified teachers. Although sxgnxfxcant differences were not

found between the two groups on ﬂvery variable on which théy were
éomﬁaréd* when differences were found; they favored the réguiarly
certlfled teachers. Unfortunately most of the easures ”séd in
these studles have been falrly llmlted in thelr sens1t1v1ty to

dIfferences between certxfxed and uncertrfted teachers. For

teachers‘ scores tend to fall at the high end of the scale and
varlablllty among teachers is small Es thé discussion of thé
ﬁééééy and Vxneyard (i958) study and eornett (i9§4§j; fﬁ&é in
summarlzxng resuits of studles rev1ewed in thls chapter, we have

separated findings of studies which examined measures of teacher
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knowledge, teacher classroom behavior, and student perfo- ‘nce
separately (See Table 7):
Furthermore, a number of design weaknesses may have hindered

1'he detectlon of d1fferences between certlfled and uncertrfred

teachers. The crlterlon measure of effectlveness in flve of the

studies cited was a rating, usually by the prlnclpal ﬁating

rellablllty and ValldltY (Medley & Mxtzei i963; RoWley; lé?gi.

unilkely to show sxgnlflcant effects for cert1f1cat1on because a

variables that are entered first in the equations: Studiés siuch

as those described by Cornett (1984) suffer from r=str1ct1on of
range since only teachers who had already scored above the

m:tnlmum cutscore on the state certlficatlon exam1nat1ons were

1ncluded; If these minimum certxflcatlon requlrements had not

between certlfled and prov1SLonally certlfled teachers mlght have
been even gréater Although the research ev1dence does not show
large differences supportlng the superaorlty of teachers w1th

regular certlflcatlon over teachers who have not met all the
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teachers who do not meet state certification standards. when

Bledsoe, Cox, and Burnham's (1967) results showing the smaller

attrition rate of regularly certified teachers and their greater
job satisfaction in comparison to the provisionally certified

teachers are added to the other evidense favoring regularly
certified teachers, the advantages of hiring teachers who meet

certification standards are clearly evident (Greenberg, 1985).
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Table 7
Summary of Results of Studies Comparing Certified and Provisionally Certified

Teachers

Type of Criterion Study Findings

Performance Ratings Massey & Vineyard (1958) +

+

Lupone (1961)

Beery (1962} +

Gray (1962) +

Gerlock (1964) +

cornett (1984) (Georgia) ¥

Cornett (1984) (South Carolina) NS

Hawk, Coble, and Swanson (1985) +

Teacher Attitude, . carter (1967) H
satisfaction, and - T

Longevity in Field Bledsoe, Cox, & Burnham (1967) +

Tests of Teacher Knowledge Cornett (1984) (Georgia teacher test) NS

WCET; Elementary subest -+
Hawk, Coble, & Swanson (1985) +
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Table 7 {(Cont'd.)

Type of Criterion Study Findings

Student Achievement Scores Hail iiégis +
Shim (1965) NS
Popham (1971) -
McNeil (1974) +
ééri iié?ii NS
Hawk, coble; & Swanson (1985) +

+ --Positive relationship
NS--No significant relationship
- --Negative relationship
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CHAPTER 6

The review of the relatlonshlp between teacher preparatton
and student achlevement presented in thls report is revealing
There have been surprLSLngly few studles on this 1ssue, in splte
of the popular assumptlon that teacher quailty is v1tal to

student achlevement. 51nce the eoleman Report (Coleman et al

1966) challenged this bas:c assumptlon, there has been increased

1nterest in examlnrng the relatlonshlp between teacher

characterIstlcs and student achlevement but the studres that

have been conducted are so fraught wath methodologlcal problems

that the results are of questionable valldlty (Shulman & Carey,

1984) In thlS section, we descrlbe the magor methodologlcal

problems that weaken these studles. Our intent is to 1dent1fy
these problems in order that they can be avoided in the reséarch

deslgn proposed in thls research. The methodologrcal issues that

tollowxng- (1) sample selectIon, (2) lnsufflclent description

of teacher characterzstlcs, (3) the control of extraneous

variables, (4) the llmltatlons of cognitive measures, (5) ratlngs

as a crlterlon of teacher effectiveness, (6) the stablllty of

teacher effectlveness, (7) the approprlate unit of analys1s, (8)

the problem of multrcolllnearlty in regression analysas, (9)

iinear analyses and lnteractlon effects, (9) the stabrirty of

teacher effectlveness, and (le) the shotgun approach to data

analysls;
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Sample Selectlon

Blas in the selection of sampies is a serious problem in the

studies of teacher preparation and s-udent achievement: The
ethical redﬁireﬁént that teachers and principals must consent to
tﬁeir inclusion in a research study introduces the llkellhood

that some 1nd1v1duals w1ll decllne to part1c1pate. The pattern

of refusal is not randomly determined. For exampie, iﬁ éﬁé

Coleman Report (Coieﬁan et al., 1966) one of the few studies that

attempted to obta;n a natlonally representatlve sample, the

researcher obtalned only a 59% response rate. The pattern of
nonresponse lntroduced a major b.as 1nto the analysts (Bowies &

Levin, 1968) Large urban school districts were 51gnxr1cantly

underrepresented in the sampie.

An addxtionai probiem in sampie seleotlon is the need to

obtain a sampie large enough to produce dependable results. The

four studies conducted by Cornett (1984) for the Southeast
Reglonal Educational Board repr ént the most recent example of

pollcy studles based on 1nadequate sampies. Faf eiaﬁple; to

uncertlfled teachers were compared w1th 2 certified teachers.

Needless to say, the conclu51ons based on such small ooﬁparison

representative groups of certlfled and uncertlfled teachers.
The probiem of an adequate sample size can be ea51iy

resolved. Statlstlcal technlques (Cohen;, i977) can be applled to

determine the approximate number of individuals needed to vield
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dépéndaﬁlé results. In contrast the problem of sample bias is

less easily solved. The need to obtaln teacher consent leaves

resea chers vulnerable to nonrandom response patterns,

explalned to potentlal partlclpants, and spec1al efforts must be

made to insure the participation of reluctant indIVIduals.

Inadequate Speclflcatlon of Teacher Education Data
Research studles of teacher education have not defined
teacher preparatlon variables rn preclse and conszstent terms.

consequéntiy, the frndings are not comparable across tudies, and

that can gu ide future teacher educatlon pollcies. For example;

in studles of teachers' level of education teachers are often

categorlzed as hav1ng a master s degree or not havzng a master's

degree. There 1s typlcally no effort to dlstlngulsh between

t?pés of master s degrees, for example master's degrees in

educatlon versus master's degr es in the subJect area.

only a bachelor 's degree. Clearly; such teachers are more

s1mrlar in educatlonal level to master s level teaehers than to

bachelor s degree teachers. Analyses that treat educatlonal

credlt hours teachers have completed 1n relevant coursework 1s

likely to yield more 1nterpretable results than have been

obtarned from prev10us Studles that have treated educatlonal

level as a categorlcal varlable.
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To obtain preCise, accurate, and speCific educational data,
researchers should obtain teachers' educational transcripts and
include in their analyses the number of credit hours teachers
have earned in each educattonai variable of interest.

controlling Extraneous Variables

The input output studies of school effects that have

proliferated since the publication of the Coleman Report have

identifJed a Wlde variety of variables that 1nfluenée student

achievement To obtain a valtd estimate of the effect of teacher

preparation on student achievement; the effect of these

extraneous variabies must be controlled The review of the

input output analyses of schools prepared by Clasman and
Biniaminov (1981) identified the variables that have consxstentiy

shown a relationship to student achievement. Thetr reView is

controlled if we are to isolate the effect of teacher preparation

6n student aéhievement; in the sections that follow, Glasman and

inputs that should be controlled to eliminate effects extraneous

to teacher preparation on student achievement.

variable, because of its con51stently strong relationship with
achlevement. Glasman and Biniaminov (1981) summarized the

incidences of significant results for frequently used measures of
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féﬁiiy background: measures of famliy background have 1nciuded
family size; family income; family occupational status, family

posseSSLOns, parental education; and family's educational
environment, and in all cases the more favorable the famlly
background the higher student achlevement. Famliy size was a

significant predlctor in 7 or 8 studles, "famii? income - 5 of 7,

famliy occupatlonai status - 7 of 13 faﬁiiy §6§§é§§iaﬁg - 5 of
5; parents' education - 9 of 13; and family's educational
environment - 4 of 4" (Glasman & Biniaminov, p. 515).

Student Characterlstlcs

Gender. The gender of students varies in its ééiaéiéﬁéﬁié
w1th student achlevement* There is a tendency for males to score
hlgher than females on measures c of verbal and nonverbal ablllty,
mathematlcs, and general lnformatlon while females tend to
outperform males on measures of composlte achlevement sbeiiing,

student attltudes, hlgh scnool compietlon, and continuatlon in

hlgher edication.

Kindergarten Attendance Levin (1970) and Michelson (1970)

reported a positive relationship between attendance in

klndergarten and student achlevement in readlng and math and

asblratlons of achlevement.

Student ever-Aggjforesrade The three studies that have

lnciuded student over- age for grade found 1t was slgnlflcantly
related to student achievment (Boardman et al., 1973 Eev1n,

1970; Michelson, 1970).
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School-related Student Characteristics

Sociodemographic Characteristics. With one exception

(Wlnkler, 1975) all of the studies that have examined the racial
compos1t1on of the school (Bldwell & Kasarda, 1975 Boardman et
al;; 1973; Bowles, 1969 Hanushek 1972~ Peri (1973), Summers &
Wolfe, 1977; Tuckman, 1971; Wiley, 1976; Winkler, 1975) have
found the percent of white students positively associated with
achievement.

Student Attendance Characteristics. Murnane (1975) found

student turrnover to be negatlvely related to readlng achlevemen*

in black eiementary schoois. Coleman et ai. (1966) found that it

was negatrveiy reiated to achievement in

he North but posltlvely

. rtH

related to achievement in Southern schools: Other measures of
student attendance positively related to student achievement

1nclude days present (Murnane, 1975) and quantlty of schoo}lng

(Wlley, 1976). Summers and Wolfe (1977) obtained a negattve

relationship between number of unexcused absences and lateness

and a composite measure of student achievement.

Prior Level of Student Achievement Haertel (1986) has

idéhtlfled lnltlal level of student competence in a subject as

teachers in terms of student ahcievement. For eiamplé; Katzman

(1971), Ober (1973) and Summers and Wolfe (1977) attempted to

control for students' prlor level of achlevment by usrng cain

scores. Anther common approach has been to enter prior

achievement or aptrtude as one of the varlables in a Legresslon

analysis (exemplified by Burkhead, Fox, & ﬁoiiand, 1967).
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Student,AttItudes. Student attltudes have been lncluded as

both lnputs and outputs in studles of school effects. Internal
control has been po51 lvely related to student achievement in
five studles (Bowles, 1970 Boardman et al., l973 Coleman et

al., 1966; Hanushek, 1972; Levin, 1970). Bowles (1970) found a

posrtlve relatlonshlp between students' self concept and

students' academic operatlons and achlevement. Mayeske et al.
(1973, 1975) concluded that student attitudes were stronger

determlnants of verbal achievement than soc:oeconomlc lnputs.

School Inputs

School Conditions. Glasman and Biniaminov (1981) included

three sets of varlables in the category of school condltlons-

serv1ces, expendltures, and staff Among the variables included

in serv;ces, tracklng was tbe only consistent predictor. In both

mixed in one, and negatlve in another. Class SiZé was neéatively

related to achlevement in 6 cases and posrtlveiy related in 5.

Regarding school facilltxes, science labs were po51t1vely related

to verbal achievement (Bowles, 1970; Bowles & Ee'ln, 1968), age

of bulldlngs was negatlvely related to achievement in four cases,
and had mlxed results in one 1nstance- size of school site was
posrtlvely related to achievement of elementary studles (Guthrle,

et al., 197l Mrchelson 1970), and size of school enrollment was

negat:vely related tc achlevement in four instances and

posrtlvely related to thée numbér of dropouts, continuation in
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higher educatlon, and educatlonal asplratlons. of the vafiéﬁiéé

lncluded the category of expenditures, 11brary expendrtufés were

negatlvely related to composrte achtevement in elementary schools

(Klesling; l969) and the number of dropouts in secondary schools

(Burkhead et al., l967), materlals and supplles expendltures were

also negatlvely related to the number of secondary school

dropouts (Burkhead et al., 19671; administratlve expendrtures
were posltlvely related to composite achrevement in elementary

and secondary schools (KIeslrng, 1969 1970); lnstructional

expenditures were a posrtlve predlctor of composite achlevement

in secondary schools and readlng in elementary schools (Benson,

1965 Goodman, 1959) Extracurrlﬂular expenditures were

po51t1vely related to verbal abllltY in secondary students (Cohn
& Mlllman 1975), total expendltures were posltlvely related to
achlevement in secondary schools (Bldwell & Kasarda, 1975 Perl,
l973) In sum, ekpendrtures were p051t1Vely related to school
output in every lnstance except llbrary expenditures in the
Klesllng (1969) study. Of the staff varrahles, administrative
manpower was negativély related to reading and métﬁématics
achievement in secondary schools and posrtlvely related to verbal

achievement (Brdwell & Kasarda, 1975 Cohn & Mlllman, l975)

and self- concept in secondary schools (Cohn & Mlllman, 1975),
teacher turnover was a po51t1ve pred-ctor of nonverbal ablllty

and readlng achievement a mixed predlctcr of verbal abllity, and

a negatlve predlctor of mathematlcs achievement and educatronal

operatlons; Teachers' salary was also an inconsistent predictor.
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It had a negative relationship to student attitudes and the
dropout rate; a positive relationship on verbal, mathematics, and

composlte achlevement, grade point average, and interest in
school:

Teacher Characteristics. A number of teacher variables have

exhlblted a relatienship wrth student achlevement Teachrng

experience was a significant predictor of stu ‘~nt achievement in

ful

12 of 16 studies:. Teachers' verbal ability ha. .een
51gn1f1cant predlctor in 7 of 8 studles, undergraauate
1nstructlon was 1gn1f1cant in 4 of ll studles, race was
studies. Teachers' teaching load was negatlvely related to the
verbai and reading achievement; interest in school and

seif- ednEept of 1lth graders (Cohn & Mlllman, 1975), and
teachers' Job satlsfactlon was posltlvely related to verbal
readlng, and mathematlcs achlevement students' gfaae
aspirations, and interest in school (néviﬁ; 1970; Miéheison,
1976; Guthrie, 1971; Cohn & Millman, 1975). Teachers' sense of
efficacy; that ié; the extent to which teachers belleve that they
have the ability to teach and the1r students have the abrllty to
1earn, was positiVély relatéd to student achievement in all 4 of
the studies that have examined the relatlonshlp (Armor et al

i976 Ashton & Webb 1986; Berman et al., 1977' Glbson & Dembo,
1984).

In thlS sectlon, we 1dent1f1ed a 1a£§é set of varlables that
mlght dlrectly affect teacher effectiveness or might mediate the

relatlonship between teacher education variables ard student
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achievement. In summary, the variables that should be controlled

in input-output studies include (i) students' famil§ Baékafauﬁa;

(2) student characterlstlcs, lncludlng gender, klndergarten
attendance; and students' average- age for grade, (3)
school related characterlstlcs, lncludlng the school [

soclodemographic characteristics, students attendance, prxor

level of student achlevement and student attxtudes, (4) school
inputs, including services; expenditures, and staff, and (5)
teacner cnaracterlstlcs, lncludlng teachlng eéxperience, teachers'

vernal ability, teacher race and sex, teachlng load and levei of

ﬁimltatlons of Cognltlve Measures
The most common crlterion in studles of teacher effects is

student achlevement on standardlzed achievement tests. 1In a

comprehen51ve review of lnput-output analy f schoois; Glasman

and Blnlamlnov (lSBl) réported that 60% of the studies used éﬁiy

cognitive measures c2 output; Aithough the studies varied in the

standardized achievement tests used all the standardized

achlevement tests were norm- referenced and me red baslc

currlcula. The use of such measutres as ‘he soie crlterxon of

effectlveness ignores the fact that é&uéééiéﬁéi outcomes include

a variety of 1mportant noncognltive as well as cognltlve outputs
that may vary in their rélationsﬁi§ to educational lnputs. The
use of multlple outcomes reveals that such differentlal efféééé
outcomes. For example, Katznan's (1968) results suggest that an

increase in the percent of teachers holdlng master's degrees
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would result in better attendance and hlgher asplratlons but

declines in mathematics scores: To use Katzman's data to
determine school distrlct hiring pollcy, the school dlstrlct
would have to declde on the relative 1mportance of attendance,

asplratlons, and mathematics achlevement to the community

Schofield (l98l) reported further evidence that teacher
characteristics may be differentially related to cognitive and
noncognitive outputs. Fifty-six beginning teachers in Australia
in grades 4 to 6 who had taken tests m*asurlng their mathematics
achlevement durlng thelr la=t ?éa of tralnlng admlnlstered tests

of mathematics achlevement and attltudes toward mathematlcs to

all their students at the end of the first term and again at the
end of their second term of teaching. The students of
hlgh achieving teachers had the hlghest performarice on both the

mathematlcs concepts test and mathematlcs computatlon test at the

end of both terms, however, these students had SIgnificantly 1ess
favorable attitudes toward mathematics than pupils of low- and
middle-achieving teachers.

An ade.tJ.ona1 problem Wlth llmltlng the measurement of

teacher effectlven §s§ to the use of standardized norm-referenced

large drfferences between schools in achlevement " and
consequently, "continued use of these kinds of tests in education

wlll contlnue to prov1de blased ev1dence agalnst any educational

treatment effect” (earver; l975 p. 78) Thus, the traditional

standardrzed tests used to evaluate teacher effects may lack the

sensitivity necessary to reveal relationships botween teacher

i
!
oo

122



123

characteristics and student achievement. In addition; Glasman
and Biaminov (1981) pointed out that because disadvantaged
populations tend to be underrepresented in the norm groups for
these tests, the achievement tests are less valid for such

groups.
To overcome the limitations of standardized norm-referenced

achlevement tests, researchers should develop multlvarlate

evaluatlon measures that are matched to the content of the

(Dunkln & Blddle, i974) In additlon, noncoéﬁitiVé measures of

attrtudes toward school and the subject matter, absentee rate,

and dlsc1pllnary actlons.

Ratings as a Criterion of Teacher Effectiveness

Ratlngs have been the major criterion of teacher

Unfortunateiy, ratlngs have serious weaknesses that threaten

thelr rellablllty and valldlty. Ratlngs are espec1a11y prone to

bias as a result of the halo effect the tendency to rate an

individual ¢ onSLStentiy on the bas15 of a general iﬁéression

zkéfiiﬁééé— 1973): For ékaﬁﬁié’ a pr1nc1pal may rate a teacher

hrgher than the teacher deserves because the pr1nc1pal llkes the

teacher or because the teacher has been partrcuiariy supportlve

of the pr1nc1pal s po11c1es. Thus, the ratlng of one

chracteristic may unduly influence the ratings of other

characterlstrcs

Jd
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Ratlng scales are partlcularly susceptlble to ggrsonal blas
errors (Vockell 1983), the tendency to rate everyone elther
hlgh in the mlddlé or low. Teacher effectlveness ratlngs tend

to be especxally susceptible to the error éﬁ central ééﬁaéﬁey;

This tendency to avoid extreme judgments by rating down the
middle of a rating scale (Kerlinger, 1973) reduces the
variability in scores thus llmltlng the pos51b111ty of finding

relatlonshlps between teacher preparatlon varlables and teaciar

effectiveness.

To avold the threats to reiiabrilty and vaiidrty that weaken

ratrng scaies, resezarchers shouid obtaln more objectlve measures
of teacher éffectibeness; for éiamﬁlé; §§§£éﬁatic observation
data and student achievement test scores

The Stablllty of Teacher fffectlveness

The search for reiatlonshlps between teacher preparatlon and

student achievement is based on the assumption that teacher

effectlveness is a relatlvely stable characterlstlc, and research
on effectlve teachlng has generally proceeded as though effectlve
teacners can be ldentlfled and d1st1ngulshed from 1neffect1ve

teachers; Stodolsky (1984) chailenged this assumptlon by argulng

that teaching is a context bound act1v1ty that varies
cons1derably dependlng on the sub3ect matter, 1nstruct1onal
format, and obaectlv ﬁe ch examlnlng the stablllty of
teacher effects supports Stodoisky s argument. The questlon of
whether a teacher who is effective in one situation is equally
effective in other s1tuat1ons can be studled in three contexts

(l) when the same content is taught to dlfferent students either
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in dlfferent classes or across different ?ears; (Zi when

different content is taught to the same students, (3) when

d fferent content is taught to dlfferent students

effectlveness w1th the same content taught to dIfferent students

have focused on iong—term (periods of instruction stretching

instruction 1ast1ng 30 minutes or less) effectlve 18SS.

Rosenshine (1970) rev1ewed four studies (Harrrs, et al., 1535}
Morsh, Burgess & Smith, 1955; Soar, 1966; Torrance & Parent;
1966) that examined the long-term stability of teacher effects
when the teacher taught the same material to dlfferent students
although noine of the studles had focused on thls topic as the

major purpose of the research: Rosenshrne concluded that these

studies offered weak evrdence for the stabrirty of teacher
effectiveness. Only the study by Harris et al. reported
correlations as hlgh as .5 and all other correlations were below

35 Rosenshrne concluded that

the lack of ﬁiéﬁ staﬁiiity coeff1c1ents in teacher effects

may explain why studies of teacher characteristics have
proven so futile. Teacher characteristics such as aptitude,
attltudes marltal status, years of education, and numbér of

stabie characterrstrcs are correlated w1th unstable res1dual

galn measures, we should expect "correlations that are
nonslqnlficant 1nconsxstent from one study to the next, and

meanlng [Gage; i963; p; 1i8];
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ﬁéwévéi this conciuslon may be premature inasmuch as Rosenshine
pointed out that these studies were subject to questlon due to

the failure to as lgn students randomiy to ciassrooms. Powerful

uncontrolled variables such as student aﬁtitude or socioeconomic

results. The use of standardized tests as the criterion of
teaéher effectiveness was an additional threat to the 1nternal

L ntruleiiatru: Sy

30 minutes or less: In five of the six samples that Fortune
studied; the stability coefficients ranged from .45 to .70, with
four of them slgnlflcant at the .05 level. 1In striking contrast,

in the long term studles described above oniy two of twelve

may dlffer in terms of the cons1stency of thelr effectiveness.

He examined resldual galn scores over 3 years for 165 eiementary

teachers. The effects of 28% cf the teachers were consistent
over the 3 years: The students of 14% of the teachers

consistently achieved higher than expected in reading and

mathematlcs 14% cons1stently scored lower than predicted. The

conslstentiy across the 3 years, whlle 11 conslstently declined.

Finally, students of the remaining 49% of the teachers performed
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inconsistently over th* 5 ?ears A study by Emmer, Evertson,

consxstency and demonstrated é&éééié for Stodolsky s claIm that

stabrirty varies with subJect matter as well. The adJusted
achievement of two classes taught by 39 Engllsh teachers and 29
mathematics teachers was compared The students' California

Achievement Test scores from the previous year were used to

control for entering ability and knowledge. Achievement was

measured by tests specrally constructed to reflect the school
district aaaaééa curriculum; Intraclass correlations on the

adjusted class means for the teachers' two classes were computed

Two coefflclents were obtalned- an estimate of the stability

est:tmate us1ng the average Of two classes scores to est:Lmate

teachers' effects: For the 29 mathematics teachers, the
correlatlons were .37 and 54 respectlvely, p< 021 and for the

39 English teachers the coefflclents were .05 and :10, p< 37.

whose classes d1ffered by 40 or more polnts were excluded from
the sample. The values for mathematlcs teachers were .57 and
.72, pé.ddﬁ— and the values for Engllsh teachers were .29 and

.43— b( 67 The strong correlation between the CAT and the

levels of stabxllty. The correlatlon between the CAT and math

achlevement was 88 and the correlatlon between the CAT and

Engllsh achlevement was éé; Emmer et al concluded that the

stabllities in mathematlcs were hrgh enough to warrant

P
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process- product research to ldentlfy variables related to student

achievement (and the prohahilit§ of fin&iné reliable
reiationshlps could be 1ncreased by restrlctlng dlfferences in

initial differences in ablllty between classes)

ﬁrfferent Gontént Same Students. Fortune (1966a, iéééhi

dlfferent toplcs were taught to the same students:. The
correlat1ons for the six studles descrlbed by Fortune and an
additlonal study conducted by Belgard et al (1968) on the same

&uestxon ranged from —;27 to .47. The findlngs wetre surprlslng

though insignificant: Berliner; Filby, Marliave, Moore,; and
leunoff (1976) studled 200 elementary school teachers who taught

a 2-week unlt in readlng and mathematlcs. They found that the

about .30.

Stodolsky (1984) also reported evidence that different
content affects the stability of teacher effects. Trained

observers recorded lnformatlon about the act1v1ty structures of

8.1 days in social studies was obtained. Stodolsky concluded
that subaect matter was the major factor affectlng varlatlon in

within and across classrooms whiie social studies instruction was
highly Garied Both within and across suhiéct ﬁattér;

Different Content, Different Students. From the studies by

Fortune and his associates correlations were also computed for

158
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the s1x samples of teachers when they taught dlfferent topIcs to

dlfferent groups of students. Rosenshlne conciuded that these

correlations were "the most perplexing of all” (p: 658), because

they were unexpectedly hlcher rnebothedlrectrons than the

correlatlons for teacher StabllltY when teachers taught the same

material to dlfferent students and when they taught different

material to the same students. The correlations ranged from -.45

to ;52’ fn contrast Justiz (1966) found "ama21ng cons1stency"

in two samples of student teachers who taught two 30—m1nute

lessons. The correiatlons were 63 and .90 both s1gn1f1cant;

eonclus1on: Rosenshlne concluded that "the current

iong-term studles show that one cannot use the resrdual
achievement galn scores in one year to predicf the galn Scores in
a successive year Wlth any confidence’ (p.661). He recommended

that stablllty estimates couid be 1ncreased by us1ng criterion

measures that are more ciosely related to the content of
instruction. The greatest degree of stabllity occurred in

short term s1tuat1ons in whlch the teacher 1nstructed dlfferent

sroups of students on the same toplc. In & more recent anaiy51s

of the stability of teacher effects, Berliner (1980) came to a

similir conclusion that stablllty estlmates are moderately stable

when ﬁwichers teach the same content to similar students, but

ef facts do not appear to be stable.

e

ﬁl

wvelsrn z and Dempsey-Atwood (1976) concluded thelr review
~f the éfablllty of measures of teaching behav1or by statlng that

A -

generallzablllty may be extremeiy lxmlted in an educational
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context" (p. 608): However, they qualified their conclusion by
statlng that the lack of stablllty may be due to the

methodologlcal lnadequacies of the research rather than to the

1nstab1i1ty of teacher effectiveness. To shed irght on thrs

&&estron, tﬁey conceptualrzed the Issue of the StabllltY of
teacher effects in terms of generallzablllty theory (Cronbach
Gleser Nanda, & Raaaratnam, l972) and recommended that studles

of teacher effectiveness should vary systematlcally the

sxtuatlons across which policymakers 1ntend to generairze. Thfs

abiltites: Rowley's (1976) study of the éeneraliiabilit§ of
Eéaéﬁéfé' soclal orlentatlon to students was clted as an example
of how generallzablllty theory can be applled to determlning the

stablllty of teacher effectlve' SSs.

In summary, the research suggests that teacher effect;veness

may not be stable across different content and dlfferent
students: Therefore, researchers should attempt to determlne
whether the relatlonshlps obtalned between téacher education

varlables and student achlevement are repiicable across ciasses

and subject matter. To obtarn thts evrdence longltudlnal
designs of educatiocnal effects are necessary.
Unit of Anaiysis

examined the reiationshrp between teacher preparatlon and student

achtevewvnt haVe used schocls or d;str;cts rather than teachers

as the un** of analys;s veldmar and Brophy (1974) pointed out

that
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schools are not_ appropriate units for anaiysxs [to show the

effect that teachers have on student learning] because -they

are staffed by teachers of varying ability, and lumping

together the data from these individual teachers masks
rather than reveals the effects of the quality of schooling.
Only data based on the teacher as the unit of analysis can
show that some teachers are better than others. (p. 319)

Further, when the school is treated as the untt of analysas the
impact of socioceconomic class is iikely to be overestimated and
the effect of the teacher underestimated because schools serv1ng
more economically advantaged students tend to have higher guality
staffs (Burstein, 1980; Spady, 1976; Veldman & éroph?, 1974).
Eherefore, to obtain the best estimate of téachér effects,

analyses should be condu#ted wath the teacher as the unit of

A further 5? "2ted to the ﬁnit of anal?sis is the
difficulty in int i results when the variables in the
regresslon eq”a‘;' 2 agg oated at various levels of analysis.

same equation with school and district-levrl éariahlés; it is
dlfflcult to lnterpret the results (Glasman & Blniamlnov, 1981)

To keep lnterpretatlon problems at a mlnlmum, Cooley; Bond; ahd

Mao (l§§l) recommended <hat the regression equation include

variables at only one ievel higher than the dependent varlable.

Burstexn (1980) described several approaches for analyz1ng data
aggregated at more than one level. Flrst he descrlbed a model

developed by Klesllng and Wlley (1974) to disentangle the effects

level. Burstein also suggested using within-classroom slopes to

deal with the problem. The third approach to this problém
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descrlbed by Bursteln was developed by K1eslrng (1978) and
1nvolves specifylng dlfferent relatlonal models for the between
components and within components of the covariance matrix. This

approach lrnks the analy51s of multllevel data to the

developments in the analy51s of covariance structures (Burstern,

1980).

In the analyses of teacher preparatron effects on student

achlevement, the most approprrate unlt of analysls is the

teacher. Consequently, student data should be aggregated to the

class level. However, in order to axamine the possrbillty that

school effects may medlate the relat1onsh1p between teacher
preparat‘on and student acnzeveméﬁt— it is necessary to include
school level effects in the analyses, as well

The valldrty of multlple regression analyses is Jeopardlzed
hv the need to 1nclude hlghly correlated variables as pred1ctors
of student achleVement. wheén two pred1ct1on varlables are

correlated in a multlple regresslon analy51s the f1rst varlable

predlctor and when they are analyzed s1multaneously only one

m |

varlable tends to emerge as 1gn1f1cant; For example; in

in other studzes (Hanushek 1972 Summers and Wolfe, 975) salary
emerged as the 51gn1f1cant predictor. In addition, as Spadv
(1976) p01nted out, under some statrstlcal condltlons, one

varlable may appear to have a po51t1ve relatlonshlp while the
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ofﬁer seems to have a negative relatvonshlp For example, Spady

clted Armor s (1972) reanalysrs of the Coleman et al. (1966)

data, in which both teachers' salary and verbai ablllty téhded éé

have a posltlve relatlonshlp to student achievement and teacher
background, and school facilities were negatively related to
achievement.

Multlcolllnearlly is more llkely to be a problem in

error écﬁpbhéﬁt of the scores is iikéi? to be caﬁcélléa (Aéﬁéf;
iQ?é* p: 48): The oroblem of obtalnlng séﬁriods relationships as

a result (24 colllnearllv can be reduced by increasing the size of
the samp’e (Deegan, 1972) ﬁowever, the lnablllty of tregression

analyses to yleld unequlvocal results when 1nput variables are

correlated (an unavoidable condltlon ln teacher effects research)

avoid the multicollinearity problem.

Linear Analy es and In teractlon Effects

that examine only the additive féiafiaﬁgﬁiﬁs among 6érié51és*

The assumptlon that there are no upper or lower llmlts to the
relationships is unreallstic (Spady, iéfé). Threshold effects
are more llkely. That is, increases in teacher varrables ilié
level of education or experience are llkeiy to be related to
student achievement 1 up to a poInt heyond whlch further increases
are lIkely to have no effect or perhaps even a negatlve effect

The conSLderatlon of pos51ble lnteractive effects is also
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potter and centra (lééﬁ) emphasazed the importance of such

analyses by c1t1ng the Summers and Wolfe (1975) study that found
different effects for teacher experience at different levels of
student achievment. That is, hlgh achlevlng students cerformed

best w1th more experlenced teachers whlle low achlevers performed

Important Interactron, threshold accentuat:on, contextual 2nd
curvilinear trends of this t?pe in the éiistiﬁg school éffécts

reanalys1s of cross- tabular tables Therefore, s1mple llnear

*'*l§s*s are not adequate for the 1nves“1gat1on of the complex

relationships that exist among educational 1nputs and outputs:

Researchers should examine tﬁeir data for complex effects.

By carefully SpECIfYIng relatlonshlps in the context of a
theoretical model, the likelihood of identifying meaningful

relatlonshlps will be irncreased.

The Shotgun Approach to Data Aﬁaiygié
Previous input-output studies of educational effects have
been characterized Ly a shotgun approach in wh%ch a large number
of variables are included in the analyses in the hope that the

a”alYSes would reveal the relative importance of the variables.

Pedhazur (1975) cautioned that "such a shotgun approach in a
theoretical vacuum will not advance knowledge (p, 264) He
empha51zed that valld 1nterpretat1ons of school effects analyses
requlre carefully Spec1fled equations that can be meaningfuily

1nterpreted within the framework of a substantIve theoretrcal

model.
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Very little progress has been made in the development of a

SpeCLflC theory of schooling that can gulde educational effects

research. Biniamlnov and Glasman (1983) ldentlfled only one

study (Bldwell & Kasarda, 1975) that has *ested a speclflc

substantlve model of school orqanlzatlonal effects. Levin (1986)

the estlmatlon of educational product:on funct:on. However; as

anlaminov and Glasman poir“ed out the complexltles of "studylng

school variables at the secondary level® (p. 265) complicate the
éééééé té desién and test a theory of educatlonal effects.
To gulde research that can yleld lnformation ﬁéé%ﬁi iﬁ

policy maklng, a model bascd on a theory of the relatlonshlp

between teacher preparation var:ables and student achlevement as

it is mediated by ~chool characterlstlcs must be developed in

concert w:th statlstlcal procedures capable of analyzrng
educatlonal effecrs at more than a s1ngle level
A Methodologieal 5ynthesxs

Although our literature review indlcates that the research

on teacher effects has been based on both the correlatlonal and

experlmental paradlgms of research descrlbed by Cronbach (l957),

in the last 20 years the most popular approach tc the study of

input output studles. Considerable controversy has surrounded

examlnlng educatlonal effects (Shapzro, 1984" early, the

dlfficulties of lnterpretatlon created by the problems of

Joed |
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~ulticollinearity, the appropriate unit of analysis, sampling
blas, and the adequate control of extraneous varlables rndrcate

that input- output studies aione will not rmprove our

undfrstandlng of educatlonai effects. Other factors that limit
the usefulness of rnput output studles are their inhere:at
conservatism and; most important, their inabiiity to reveal

causal relationships.

currentiy distrrbuted in the schools. They are unable to

égfiaééé the notentlal erfect if the values of the educatronal

inputs wers recistributed. ?or examp. e, because of the current

dlstr-hutlon of teachers holding a master s degree, it is

unllkery Lh ar students will be assrgned to master s level
teéazners consxstently throughout the students' educatlonai

career: Therefore, 1t would be dlfflcult to ftnd students that

wouid permlt us to compare achlevement of students who had been

taught con31stently by master's degree teachers w1th students

taught exclusxveiy by bachelor's level teachers. Thus—

conservative strategl s because they oniy permit examination of

Ehe status quo.

Some researchers have misused lnput output analyses by
drawxng causal inferences from correlational data. For exambie,

on the basis cf inputéoutpat analyses of the Coleman Report,
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Levin (1970) suggested that "recrultlng and retraining teachers

students as the strategy of obtalnlng teachers with more
éipériénce" (5; 24)' Such causal lnterpretatlons of

correlatlonal data are 1nappropr1ate and 11ke1y to lead to

lmplementation of hls lnterpretatlon would have serious

ramifications on hlring practlces in educatlon. The problem with

_clatlonshlp may be accc ed for by a varxable not 1n"'<"ec in

the analysis. 1In the ca f the Coleman Report for example, 1t
appéars llkely that teachers with hlgher verbal abllltY were more
often hired to teach ln scnoois w1th hlgh achleVLng students than

teachers w1th lower verbal abllltY, therefore, increas: ng the

student achlevement. Pollcymakers can use regressloﬁ technlquea

to draw conclusions regardlng the investment necessary to produce

specific effects in the dependent variables only when the dats

are derlved from experlmental desxgns (Pedhazur, 1975) In the
case of the relatlonshlp between teachers' verbal ablilty and
student achlevement, only an experlmental study in whlch the
achlevement of students randomly asslthed to teachers Wlth high
verbal abllty is compared to the achlevement of atudents random*y
asslgned to teachers w1th low verbal ablllty would warrant causal

lnterpretatlons of the results.
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The Power Of cembiniiExperlmental and N’a*n *E JEE ol e nprag ] E—f ==

The strength of econometrlc methods is thelr ablllty to

maximize external valldlty, because the1r goal is to 1dent1fy

eliminating some rival hypotheses. Héﬁé@ér; inbut-outéut studies

alone Wlll leave us forever "founder[lng] in the SWamp of

uncontrolled plauszble hypoth ses" (Smlth 1972 p. 316) In

contrast experlmental rese h can eliminate those blausiﬁle

hypothésés. with experimental research by virtue of the ablllty

varlables dlrectly or by randomlzatlon, the researcher can draw

causal 1nferences from the results, and when regre ssion

technlqu S are d to analyze data derrved from experxmen al

deszgns, pollcymakers can draw conclusions regardlng “n

investment necessary to produce SpElelc effects in the dapendent
vafiasiés;
Therefore, we believe the optlmal approach to research of

experimental models and take advantaée of the ctrengths of both

aﬁﬁroaches while compensating for the weaknessee Jf each.

experimental study that tested the causal d1rect1on of
relationships obtained in the input-output phase of the research.

Input-output research is more cost-effective during the
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exploratory phases of research, because 1t permlts the

lnvestlgatlon of a large number of varrabies incl udlng

nonmanipulable ones; Such nonexperlmental lnvestlgatlon is

of the varlabl S as ducatlonal lnputs; Experrmental studles are

labor- and cost- 1nten51ve and cannot feasxbly be conducted to

test all the relatronshlps that researchers could conceive.

relatlonships for whlch some correlatlonal ev1dence exists to

support the need for the study Thus, research de51gns should

make use of the unlque strenqths of each analy*lcal approach By

testlng alternatlve explanatory models w1th lnput output

merlt further Investlgatlon through more experimental procedures

Such an lntegratlon of research approaches lS suggested in the

design that we propo First we propose a tradltlonal

lnput output study esxng causal modelllng technlques to test a

model of teacher preparatlon effects Followxng the analysrs of

the data, we recommend the development of a study usrng a causal
comparatlve des1gn that further examines tne relatronshi ‘s
identified as lmportant in the input-output study’ For example,

lf level of educatlon is found to be related to any of the
educatlonal outcomes, a study could be desrgned to compare the
fectlveness o* teachers holdlng a master s degree w1th teachers

hclding only a bacheior's degrees ; controlling for variab'ss like
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teacher experlence verbal abiilty, and socioeconomic status by
selectlng part1c1pan ; of equxvalent experlence, verbal ability,

and soCiueconomic status Detalled observatrons and assessment

of student performance could be made. Because varaous studxes

(Bassham, 1961, PerkeS— 1967~ 68) have suggested that student

abllltY may lnteract w1th teachers' educatlonal preparatlon,

student ablllty shouid be used as a blocklng variable.
Summary and Implications

Much of the résearch conducted to date has been fraught with

aﬁaﬁé the studles rev1ewed llmlts the confldence that can be

Eliééé in these flndlngs when draw1ng xmpilcatlons for pollcy or

practice. The weaknesses noted rn the ex1st1ng body of research
on effects of teacher preparatlon stem from three Sources: (1)

researchers used éahveﬁiéhtiy available data rather than

coiiectlng data in the form needed (2) recentiy developed

statlstlcal procedures needed for approprlate data analyses were

not w1dely avallable, when many of these studles were conducted

and {3) the scope of the study and sample were restrlcted because

of inadequate resources. Major methodological problems can be
summarized as follows:
sampling bias occurred in selection of teachers or

lnadequate numbers of teachers or schools were sampied
to permit detection of effects at the classroom ieuel;
Teacher educational data were not collected or reported

an—suff1c1ent detali to permlt lnferences that couid

guide future pollcles on teacher educatlon.
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inadequate.

Inadequate experimental or statistical controls for the

effects of intervening variables (e:.g., student SES,

influence on student achievement were incorporated into

the studies.

outcome measure or one grade level. Student attitudes

have seldom been considered:

Student performance within a single study has been

measured with different tests so that equating these
Scores is guestionable.

Principal ratings (which are highly subjective; have

objective measures of student out~omes.

Data were inappropriately analvzed using student score
or school average as the unit of analysis: The most
appropriate level of analysis, however, is the class
average when inferences are to be drawn about effects of

teacher characteristics.

The effects of correlated variables such as teacher

ability, experience; teacher level of education, and

teachers' salary frequently were confounded and the

method of statistical analysis employed did not permit

separate estimation of the effects of t“ese variables.
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Previous input-output studies of educational effects

included too many variables in regression analysis. Suc

a shotgun approach cannot significantly improve our

understanding of how teacher education influences
teachers' classroom effectiveness.
There is a clear need for a large-scale, comprehensive study

of the relationship between critical variables in teacher

preparation, school characteristics; and student performance. In

Chapter 7 we describe how our proposal for the design of a

research study of the relationship between teacher preparation

and student achievement takes advantage of current
state-of-the-art mzthodology to avoid the problems found in

previous research in addressing the research gquestion.
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CHAPTER 7
A PROPOSED STUDY

model for describing the relationship between teacher training
factors, other teacher characteristics, school context variables,
and student achievement. The study would use the teacher as the
Unit of analysis and the analysis of linear structural
relationships to address the guestions of interest. Because none
of the teacher variables can be directly manipulated by the
researchers the 1nterpretatlons of relationships identified will
be primariiy statistical. An effort will be made, however, to
control for irrelevant variation assocrated with student
background and classroom/schooi context variabies to strengthen
the types of inferences which can be made about causal
relatlonshlps between the variables.

The seetions below present (l) an iliustrative model
sﬁecrfyrng the types of variables to be studied and the
hypothesized inter-relations; (2) examples of questions which
will be answered; (3) methods and instruments for data
collection; (4) a descrlptlon of the sample and the minimum
saﬁﬁie éiéé needed; (5) a proposed data analysis strategy, and
causal-comparatlve deSLgn; in whlch the most promising
relatlonshlps identified in the model are sQSjeéted to more
in-depth observation for a more restricted sample of teachers and

students.
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:he Model

¢ peinted out in Chapter 6, Levin (1980) and others have
erca-siz.. that input-cutput studies failed to provide consistent
and usc’ 1 results, because they have not been based on a
theoret_cal conception of educational effects. Researchers have

relied scisly on the empirical results of multiple regression
difficult to interpret in the absence of a theory. To increase
the likelihood that the proposed study will yield results that
can guide the decisions of poiicymakérs, we have developed a
causal model of the relationship between teicher preparation
vifiables and studeit achisvemeiit: THe cefitral organiziiig
construct s the model is teachers' sense of efficacy. This
construct has been shown in previous research to be significantly
related to student achievement (Armor et al., 1966; Ashton &
Webb, 1986; Berman et al., 1977; Gibson & Dembo, 1984, Glasman,

ability to learn. It has been hypothesized that teachers'
efficacy beliefs affect student achievement because they
influence teachers' "thoughts and feelings, their choice of

p. 3). Ve expect that teacher preparation variables affect
student achievement through the mediating influence of teachers'
sense of efficacy. In other words, the experiences that teachers

have in their teacher education programs create expectations in

-Hu
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accomplishing. These efficacy belrefs then influence teachers
classroom instruction and, ultimatelv .iudents' achievement.
The model also refleccs the effect - .t school and class
characteristies can have »n student achievement when moderated by
teachers' sense of efficacy. For example, when principals reward
and support their teachers for their performance, the teachers
are likely to feel competent and apprecxated and tﬁéréforé,
increase their determination to teach effectively.

Figure i presents a dlagram representlng a theoretlcal model

education characteristics, school factors, sense of efficacy; and
student characteristics combine to influence student achievement.
§uch a aiagram is the first step to development of a gefuéeafai
drffe:ent variabies on student achtevement. In thé language of
structural equation modelling, an exojenous variable i <n
independent v:riable which is affected by no other va: .  .e in
the model. In Flgure 1, such varjiables have arrows flowing from
them to other variables, bu. no arrow pCLnts toward an exogenous
varrable. An endogenous variable is a variable in the model
which is affected by one of more other variables in the model.
For example, teachers level of education (an endogenous
variable) may be affected by teacher verbal abllltY or teachers'
SES (exogenous variabies in the modei) Student achievement is
another endogenous variable that may be jointly affected by

teachers' verbal ability and level of education. In Figure 1,
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ndogenous variables have arrows po;nting toward them. Note that
it is posslble for one endogenous varlable to 1nfluence another
in the model.

In fermulatlon of a theoretical mode;, as a basis fefra set
of structural equations, an lmportant issue is identification
(ﬁsﬁef; 1976). Thé model deplctea in Flgure 1 leads to a set of
equatxons which meet thé criterion for ldentlflcatlon. This is
iﬁﬁéfEéﬁE because if a model is not identified, it is IﬁﬁSssiEIe
to obtain a unique set of estimates cf the parameters of that
model.

Figure 1.

STRUCTURAL MODEL OF TEACHER PREPARATION VARIABLES
INFLUENCING CLASSROOM OUTCOMES

Teacher Personal Characteristics
1. Social Class
2. Race -
3. Verbal Abnhty

|

Preparation Variables —__
1. Type of Institution
. Level of Education

. Teacher Job-Related _ Student-Teacher Ratio
Characteristics \

—__\ 1. Experience -
2. Sense of Efficacy

2

3. Credit-Hours in Professional

4 CE:ducatlon : u

4. Egeudc';tg%urs T/Academlc ) e'a’gg GUiéOfﬁéS

5. Overall GPA, Education GPA, ) Lo lglIiiIIi_iilC
Major GPA Mathematics

Achievement
y Class School Relatec Reading Achievement
Sd*ool Gﬁaractenstlcs «~ Characteristics fed
1. Principal - 1. Prior Achievement

a. lLevel of Educatlon

b. Instructional Effectiveness

'2; Administrator/Teacher Ratio ' Glé§§ Asaned
3. Per-Pupil-Expenditure on i

- Instructional Materials Characteristics

4, Size 1. Race

5. Teacher Turnover 2. SES
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' As described earlier in our regort, analyses conducted at
different ieVéis of aggregation address different gﬁéétiohé. The
most pertlnent question for the lnvestlgatlon of teacher
preparatioﬁ effects must be investigated at the level of the
teacher or class. However, we E&ggeét an additional analys*s at
the level of schools. In other words, we recommend the
investigation of a second structural model sxmllar to that
pfoﬁoéed in Figure 1 but conducted at the institutional level to
explore the possxblixty that when the teacher preparatlon
variables are aggregated to the school ievel the rel atlonshlp may
change from those that exist at the level of the teacher: For
example, if we were to f£ind no relationship between teachers'
level of preparation at the class level, we might still find a
relationship betwcen these variables at the school level. This
could occur if having a "critical mass® of master's level
teachers in a school stimulates increased aEEEﬁtioﬁ £6 student
achlevement and curriculum development, and this concern

fxuences the 1nstruct1on of bachelor's level teachers as well

as master s level teachers.

The Questxons

SeVér;l variations on the model deplcted in Flgure 1 weald
be déveioped; by Systematically deleting some of the hypothesized
relacionships within the nested model so that the fit of the
model to the data could be evaluated for successively simpler
models. One question that could then be addressed through
successive analysis is: Which of the several versions of the

model fits the data best?
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In addition to testing the overall f£it of the data t» the
model, a series of guestions following the paths depicted by the
arrows in Figure 1 would bi answered. For example, one series of

Juestions would be:

To what extent does teacher social class directly infiuence

what is the direct effect of teachers' level of education on
teachers' sense of efficacy?
What is the airect effect of teachers' sense of efficacy on
studéent achievement?
What are the direct -and indirect effects of teachers' level
of education on student achievement?
Additional sets of questions would be answered for each possible
pcrth shown by the arrows that connect the variables in the model.

Instruments and Methods of Data Collection

As part of the present study we explored the feasibility of
collecting accurate and timely information on teacher education
and student achievement variables from data carrently available
through the State Department of Education. Data available from
the Teacher Certification Office received particular scrutiny.
We also consulted with school district personnel in several
regions of the state to identify pragmaéié procedures useful for

formulating the proposal.

From the feasibility stuéy; we determired that the
Comprenensive Test of Basic Skills (€TBS) is the mest widely
used standardized achievement test in the schoni -istricts ia

Florida. Student achievement test data can be collected from the
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county district office in the form of individual student test
scores or the average test score for a given classroom. We also

learned that the detailed lnformation needed on teacher

educatronal béék&ié&ﬁa cannot be obtained from existing data

£iles of the Department of Educatron. Accurate, éaﬁpiéﬁé teaéher

dlrectly ?urthermore, there is considerable variance in
educational preparatlon of Florlda S elementary teachers, but not
in certification status of elementary teachers in Florlda (Scott
& Damico, iééé); so it is most reascnable to concentrate on

differences in *he type and amount of teachers' educational
preparation
The followzng instruments or methods of ds:a collection

would be employed

1. A standard;zed achrevement test with §ﬁ5§aafé§ in math

and reading, such as the Comprehens1ve Test of Basic.

Skllls, presently administered in 32 Florlda countles,

(or motrvatron) such as that developed by ribson & Dembo
(1984).

4. A school gquestionnaire to be completed by the principal
containing items cin the school-level variables and
classroom-level varlables.

A‘l items on these question aires would be pilot-tested for

ciarity of ﬁéaﬁiﬁé and ¢ise of résﬁoﬁsé in at least two schools

pefore belng used in the field stﬁd&: Teacher and school
questlonnalres would be dlstrlbuted and collected by the research

team on site in the schools. in addltxon, the Teacher

5e
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Questlonnalre Would ccntaln a letter for the teacher s SLgnature

adthcrizing reiease cf a transcript and adm1551on t% st scores

from the alma mater rnstttetion so that the educaticnai

baﬂkground data (e g., number of credits in EféféEéiéﬁai
education courses) could be obtained from a more accurate source
than the teacher's memory.

Sample
To answer the *esearch questiens stated aheve; a random

sanﬂle (or at least a reireeentatrve sample) of teachers from at

least two grace levels wi'l be needed for the investigation. It
ig sugges ste: . ut teachers who prOVide full time instruction at
the second and £ifth grades be included. while the choice of

grade 1e"ls is arbitrary the selectlon of an early elementary

and a late eiementary grade leve! is recommen” -i. The raticnaie

pased on intact classroons, (2) preViéu’ recearch has focused at

theSé i*”Eie of instr urtlon, (3) the grade level spread provides

an cppcrtunity to expicre the genc aiizabiiity of the restlts,

(4) the incilusisn of an early elementary grada creduced the

confounding of multiple teacher effects. It migh® be possible to
collect data on the teachers from the prev1ous school year and
éxpibré the &éiayed effect of some taacher characterlstlcs, and
(3] the inclusion of the upper eiementary grade will increase the
65fiaéi1iéy iﬁ aé&iéééﬁéai Eeét éééféé aéE6§s azaéééééﬁé;

grade level w11i be needed for the 1nvest1gatron. The 566

teachers at each grade 1evel would be selected u51ng a ééfééifiéa
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s:mpling procedure so that approximately one-third should be from

rural school districts, one-third from small metropolitan, and

one=third from large metroﬁolican communities: A multistage
sampllng plan anolv1ng selection of districts within
community-siza strata and schools within districts would be used.
Gnly the 32 distvicts which use the Comprehenslve Test of Basic

Skllls woul d e IncludEd In the original populat1c1.

a) the minimum effect size to be detected whrch would be Judged
1mportant from a yractlcal “olnt of view; the number of
independent variables under lnvestlgatl.. c) the desired power
level and d) the criterion for statistical signiflcance. The use

of these factors in deternrnlqﬂ _he mlnlmum sample size is

explained below.

Effect Slze. Effect size mav =7 derined in terms of the

proportion of variation expla!ned b] ¢ e predlctor varlables to

Cohen (1577) has proVLded some rurdelxnes In definlng effect
sizas for multlp-e regresszon probleﬁ Kraemer (1%85) has also
descrlhéd effect size in terms of partlal *o“relatlon
ééé%%iéiénts; Specrfyinq the minimal effect size whlch wovld be
lmportant to rdentrfy for thxs research xs to a great exte.”
arbltrary; We suggest that the .a.ole size should be sufficxent

to permlt .etectlon of a partlal correlatlon of .25 (or greater)

between any of the lndependent variables and the outcome measure.

in&ependent Varlabies. The total number of 1ndependent

Jod |
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consist of the control variables. These wlll lnciude measures on
student background (&.g., preévieus achievement, proportion of
students receiving free 1aﬁéﬁé§j, classroom characteristics

ie;é;; nuﬁber of students in the class, proportion of mlnorlty
students) and school characteristics (e. g., total school

populatron, present teacher turnover) The second group of

lndependent varlables 1ncludes teacher characterrstrcs under

lnvestlgatlon (e. g., possesslon of advanced degree total

graduate credlts beyond the baﬂr 3 's degree; undergraduate

major): <The latter group of vai.ables are the factors of prlmary

rnterest in the lnvestlgatlon. In estwmatlon of the requlred

minimum sample size we arbltrarlly deslgnated that there wouid be

approx;mately 5 teacher characteristics of prrmary rn:erest. A

moderate increase in this number wouid lncrease the necessary

sample size oniy margrnal-y

Stat;st;ca142°wer Statlstlcal power is the probabiilty

that the null hypothesls w111 be -ejected when it is in fact
false. Bhe null hypothesrs whlch will be tested w111 stt,e that
teacher characterlstlcs do not expialn a SLgnlflcant nroportlon

of véfiééiéﬁ in student achiavement scores. If thls hypothesrs

is in fact false we would llke to be falrly confident that our

analvs15 will result in reJectlng it Although there are few

guldelines tn deflne mlnlmal power for studles such as the one

proposed ic is recommended that a probablllty of .8 be acceptéd
as a reaso1able level of statlstlcal power. ngher leVéls couid
be speclfled but the consequence wouid make the necessary sample

size so lirge that thé costs would be prohibitiue; Lower power
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levels would be risky since important relationships between the
variables might be missed.

§ignificance Level. 1In testlng the null hypothesls for

statlstlcal s;gnlflcance the probablllty of Type I error wlll be
set at the 5% level: Since the identification of false
relationships between teacher characteristics and the student
outcome could have detrimental effects on both teachers and
students, this type of error should be minimized. The .05 level

of s1gn1f1cance is generally viewed as a reasonable criterion for

Determining Sample Size. Taking éﬁé four factors into

conSLderatlon Cohen (1977) presented a series of tables and

formulas to estlmate the mlnlmal sample si zes for lnvestlgatlons

uslng regresslon procedures. More recently Kraemer (1985) has

more accurate estimates: Assumin§ that we desire that a partial
"orrelatlon of .25 between one of the independernt variables and

Ak outcome varlable should be statlstlcally slgnlflcant (for a

power level of 80 ars an &' ha level of 65), Kraemer s table

indicates that a mxnrmum sample c‘ 122 subjects is needed.
Cohen s procedure ylelds a somewhat hlgher estlmate
(approx1mately 250 subjects) Both of thé & procedures must be
consldered as approxlmatlons for our model because structural

equatlon coefflclents are not; strlﬂtly speakrng, quite the same
as partial correlation coefficients. Nevertheless, these
procedures prov1de some bases for estlmatlng the minimum sample

gize that may be requlred in the proposed study; Based on these
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estimations; it seems that approxlmately 200 teachers at each
grade level should be sampled so that even lf some attrltlon

occurs; there would be an adequate number of teachers for the

aﬁaiysis; In arrLVIng at these estimates it was necessary to
assume that a simple random sample could be chosen from an
infinite population. While this assumption may be violated in
actual practlce tne above estimates should prov1de reasonahle
guldellnes for d°term1n1ng the minimal number of teachers needed
for the lnvestigataon.

bata Analysis

once all the data have been collected calculations should be
computed to descrlbe the data d1str1but1on in terms of means and
standard dev1at1ons for contlnuous varlables ana proportion of
response frequenc1es for categorical variables. A correlation
matrix should be developed and examined to eliminate or combine
nighly correlated variables.

The analYSlS would be conducted using LI°REL VI a program

authored by Joreskog and Sorbom l1985), for the analysxs of
lxnear structural re;ationshxps; fn s1mpleied terms; thrs is 5
gfaaéa&fa for estrmatlng the parare-e_; of structural models and
yields nonstandardiiéd-(or standardized) structural coeffi~iénts
1nterest to the réséareheé—r Sﬁécrfically, the analysxs would be
usad to (1) determlne whether there is adequate flt between the
data and the hYpotheslzed model(s) and (2) test the s1gn1f1cance

of coefflclents whlch quantlfy Lhe degree of relatlonship between

the outcome varlables of interest (e g., student achievement) and

o |
Qo
N



other variabies in the model: The strength of this procedure

lles in its ablilty to yaeld quantltaflve estlmates of the direct

-

ard lndlrect relatronsh:ps betweer. variables w1th1n the speclfl'o
model while taking into account how these varxabies are affected
by other varlables Wlthln the theoretlcal model tha; has been
posxted by the researchsr. The llmltatlon of thls procedure is
that Interpretatlon of these coefflclents rests upon the critical
assumptlon that there is an adequate flt oetween the researcher's
theoretlcal model and the emplrxcal data. rhe proposed analysxs
would be repiicated at each grade level:

Second Phase of Research

In the event that promlslng reratlonsnlps are revealed in

the anaiysxs of the 11near structural model we recommend that a

second phase of research expiore the causal nature of the
relat‘cn=h1ps through a causal-comparatrve research de519n
~1mllar to that developed oy Popham (1971 see Eééé iC0 of this

,rt) to measure teacher effectiveness. More intensive,
ietaxied observations on thls 1*m1ted aample would permlt the
examlnatlon of teacher and student behavior as well as Student
achievement and student attitudes. Haertel (1986) has suggested
a deslqn whlch could be quite Jseful in this phase of the study.
Furtﬁer, we recommend that the stablllty of the effects he
examlned by Inciudtng variations in teims of grade evel; and
subject matter repllcated across éiﬁé;

T ne and Co't Estimates

The total time requlred to conduct a project such as that

déscriﬁed would be approximately iB months. Burlng the first
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tasks of organizational start-up, qguestionnaire developmsnt,
pilot-testing, drawing the sample, securing cooperation of

participating districts and schools; collecting the teacher data,

#nd obtaining student test-score data:. The next 6 months wculd
pbe devoted to data analysis and preparation of the final r-iiort.

The estimated cost for supporting the activities cf the

first 12 months would be approximately $85,000. The cost for

supporting the major activities of the last 6 months of the

18-month project would be an additionai %25,000. Thus the total

cost of the 18-month project would be approximately $110,000.

conducted at one of the state universities or by an organization

that would not charQé for indirect coété;



References

Armor, ,(i972) _School and famiiy effects on._ black and white

achlevement. A reexamination of ttie USOE data: In _

F. Mosteller, & D.P. Moynihan (Eds.). On-eguality of _ . .

educational opportunity (pp. 168-229). New York: Random
House.

Armor; D., Conry-Oseguera, P., Cox, M., King, N., McDonnell L,
Pascal, A., Pauly, E., & Zellman, G. (1967). Analysis of the
School Preferred Reading Program in selected Los Aungeles =
minority schools. (Report No. R-2007-LAUSD). Santa Monica, CA:
The Rand Corporation. (ERIC Document Reproduction Service No.
ED 130 243)

Asher H B. (1976). Causalemodelrgg Beveriy Hills: Sage.

Ashton, P. T., & Webb, R.,B, (1986). Mak;ngjaediﬁierencerr, -
Teachers' sense of efﬁleaey—and—studentmaeh;evement New York.
Lo.\gman.

Bassham, H. C. (1960). Relationship of pupil gain in arithmetic
&éhiéﬁéﬁéﬁt to certain _teacher CharaCteriStics. Doctoral Dis-

Bassham, (1962) Teacher understanding and pupxi efftcxency

in mathematlcs--a study of relationship. Arithmetic Tea: ler,
9, 383- 387.

BeeryL J. (19621 Does profeSSLonal preparatlon make a

difference? Journal of Teacher Education, 13(4), 386-396.

éééie, E. G. (1972) Teacher knowledge and student achlevement
in_algebra (School. Matheatics Study Group Reports No. 9).

Stanford, CA: Stanford University:

Belgard M., R6§éﬁ§ﬁiﬁe; 531 & Gage, N, I.,(i968).:~fhe:teacheris
effecti i '

correlationswith e -
Gage et -al. Exgloraeioasuof the teacher's effectiveness in

exglalnlng. {ERIC Document Reproductlon Service No. ED 028 147)

éééséé, €. 8. et aI {1965) State and 1ocai fiscal reiationships

in—public euucatxon in California. Sacramento, CA: Senate of
the State of California:

Berliner, D. (1980) ,,,,, Studylng 1nstructlon ‘in the elementary
classroom.-In R. Dreeben & -J. Tﬂomas (Eds ), The—analyer—of
edicational productivity. Vol. an

(pp. 191-222). Cambrldge MA: Ealllnger.

Beriiner, B., F:Iby,,Nr Marilave, R-, & weir, C: Li978) Aﬁ

intervention_in classrooms using the Beginning Teacher
,valuationfStngx TechnLCal Report VI- 1 Beglnnlng Teacher
Evaluvatior Study. San Francisco: Far West Laboratory for
Educatioral Research and Development.

187

157



158

burkhead;, J.,,ch, T: G., & Holland, J. W. (1967). nEut and

output - in ] ~city high schools. Syracuse, NY': syfacﬁée
UnlverSLty Press.

Bursteln, ;(1980) The roles ef levela of analysrs in the

specrflcatlon of educatrenai effects., In R.. Dreeben and J. A.

Vol.l: - Issues in microanalysis, (pp. 119- 190) Cambrldge,
MA: Baiiinger.

Calabria, F. M. (1967!. Characteris® ‘cs- gf effective teachers.
777777777777 5 ).

Educatrcnaier search Bulletin, 39,
cwrecn, E. M. (1969). An analzsrs cF fatienal meacher

Examinations scores as predictors .. ecacher success-in .
assignment. Unpubllshed doctoral dissertatlon UnlverSLty of

Houston.

carter, J. C. (1967)., Selected characterlstlcs of beginning

science and mathematics teachers in Georgia. Dissertation
Abstracts International, 28(12), 4929A.

earuthers, (1967) Teacher preparatlon and experience related

to. écﬁiéGéﬁéﬁE of fifth grade pupils-in science. Dissertation

Abstracts International, 28(06), 1078A.

Carver, R. f (1975) The Coleman Report-r Usrng Lnapproprlately

designed dchievement tests. American Educational Research
Journal; 12, 77-86.

Centra, J. A. & Potter, D. A. (1980). School and taacher.

effects: An interrelational model. Review of Educationai

Research, 50, 273-292.

c1ary, L M. (1972) Teacher charactertstics that p
successful reading instruction. )'gusta College. (ERIC
Document Reproductlon Swrvice No. ™ 174 ©61)

Class, E.,C. (193%) Preeffiprroneanceeiecrrcheln :
eIementarYrschociereacherAtrain;n curricula in state. teachers
colleges. New York: Columbia University, Teachers College,
Bureau of Publications.

Cohen, J. (1977). Statistical power analysis for the hehavioral
sciences. New York: Academic Press.

Cohn, E., & Mlllman, s: (1975) ;ﬁﬁgt-cugggg:aaal‘sis in

gubllc education. eambrldge MA: Balllnger.

CQieman,,J.:r.,,Campbell E.;Q., Hobaon, DI McPart1§§§ Je;
Mood; A: M., Weinfeld, F. D., & York, R: L. (1936). ~Equality of

edncatlonal opportuni z. (2 Vols.) Office of Education, U.S.

Department of Health, Education & Walfare, Washington, DC:

U.S. Government Printing Office.

188



159

Cooley, W. W., Bond, L., & Mao, B. (1981). Analyzing multilevel
ddata. In R. A. Berk (Ed.), Educational evaluation methodology:
Zhé state of- the art. Raltimore: Johns Hopkins University
Press.

CopIey, P 0. (1974) A studﬁ of the effect of professional
education courses in beginning teachers. Springfield, MO:
Southwest Missouri State University. (ERIC Document Reproduc-
tion Service No. ED 098 147}

Corrert L, M.,(1984) Auccmpar;sen—eé—eeeeherAcertlficatlon

_scores and performance evalua.ions for graduates in

: er education-and in arts and sciences_in three southern
states. Atlanta:- -Southern Regional Education Board. (ERIC
Document Reproductlon Service No. ED 243 882)

crane, E.,(l958) Teachers' quallficatlons are Improvxng
Bulletin to the Schools, 44, 173.

Cféﬁﬁééﬁ,eﬁ. (1957)- The two discxpllnes o‘ sc1ent1f1c

psychology. American Psychologist, 12, 671-684.
Cronbach L.,;Gleser, G., Nanda, H., Rajara*nam, N. jlé?i). The

Culpeppsr, J. G. {1972). A comparison of the academic_prepara-

tion of hlgh school. bielogy teachers to_student -achievement

in biology in selected south Arkansas _school districts.

Fayettevxiie.

Parling-Hammond, L., Wise, A: E., & Pesse:, S. R. (1983).
Teacher evaluation in the organlzatlonn context: A réview of

the literature. Review of Educational &esear"h 53; 285-328.

fg faczcrs contri-
Taoublished
o Tarciina at Chapel

Davis, C.- (1964). Selacted teachlng_;“
buting to achievement in chemistry and

doctoral dlssertatlon University of No¢-
Hill.

5e§9§gf 3;7&;??2)f; Eheeeﬁﬁeeeseeﬁemult1colllnear1tz and

ification error ou models of political behavior.
Unpublished doctoral dissertation. University of Mlchigan Ann

Arbor.

fLJ.“I

Delaney, E c. 11954i* 7Teacher:se1ection: — wuig ,
special. attentlon to- fheevaixditf4o£4tﬁe;gersonal;inte;vieW—and

coﬁﬁﬁﬁxry;iﬁixzabef 1__gg:§g£§§21 Unpubllshed doctoral
dxssertation, Columbia UnlverSLty

Denton,,J. J., & Laclna, L. J. (19843!,,Quant1ty ef piééeééléﬁii

education coursework linked with process measures of student
teaching. Teacher Educat:oneandeﬁractlce, 39-46.

189




160

Druva, C. A: & Anderson, R. D. (1983). Science teacher charace
teristics by teacher behavior and student cutcome: A meta=-.
analysis of research. Journal of Researsh in Scierce Teaching,
20, 467-479.

bucharme, R. J. (1970). Selected preservice factors rela .° £o
success of the beginning teacher. . Doctoral dissertatiorn,
Louisiana State Agricultural and Mechanical College:

Edelman, E. (1973). Levels of teacher reading-knowledge and
pupil initial-status reading achievement: Their relation to
levels of pupil residual-reading achievement gain.

Dissertation Abstracts International, 35(02), 922A.

Eisenberg; T. A: (1977). Begle revisited: Teacher knowledge and

student achievement in algebra. Journal for Research in Mathe-

matics Education, 216-222.

El1is, J. R. (1961). Relationships between aspects of

preparation and measures of performance of secondary teachers-
of social studies. Jousnal of Educational Resear.h, 35, 24-2s8.

Emmer, E.T., Evertson, C.M:, & Brophy, J:E: (1979). Stability of
teacher effects in junior high classrooms. American
Educational Research Journal, 16, 71-75.

Flanagan, J. €. (1941). A preliminary study of the 1940 edition

of the National Teacher Examinations. School and Society, 54,
59-64.

Fortune, J. C. (1966). A study of the generaiit resenting
behavierstin—teaching;préséhdbl children. Mumphis, TN:
Memphis State University.

Fortune, J. C., Gage, N. I., & Skutes, R. E. (1966, February).
The g y of the ability t*o-exvlain. Paper

generality of the ability to explain. Paper presented to
the American Educational Research Associaticn. Amherst:
University of Massachusetts, College of Edwucation:
(Mimeo: )

Frederickson, P. A. (1961). A study of teacher success measured

il achievement. _Unpublished doctoral dissertation,

lorida State University, Tallahassee.

federal programs to aid mathematics and science teaching.
Washington DC: General Accounting Office.

General Accounting Office (1984, March). New directions for

Gerlock, D. E. (1964), An analysis of administrators' evalus
of selected professionally certificated secondary school
teachers. Doctoral dissertation, Florida State Universit

Gibson, S., & Dembo, M. (1984). Teacher efficacy: A construct

validation. Journal of Educational Psychology, 16(4), 569-582.

130



161

Glasman, N. S. (1984). Student achievement and the school

principal. Educational Evaluation and Policy Analysis, 6,
283-296.

Glasman, N. S., & Biniaminov, I. (198l). Input-=output analyses

of schools. Reviaw of Educational Research, 51(4), 509-539.
Goldstein, H. (1985, April). Estimating the effects of schools in
& multilevel variance components framework. Paper presented at
the meeting of the American Educational Research Association,

Chicago.

Goodman, S. M. (1959).  The assessment of school quality.

Albany, NY: State Department of Ecucation.

A mes of pre-service

Gray, H. B. (1962). A study of the outco

certification. Doctoral dissertation, Florida State
University.

Greenberg, J..D. (1983).. The case for teacher education: Open
and shut. Journal of Teacher Education, 34(4), 2-5.

Guthrie, -J. W., et al:. (1971). Schools and inequality. -

Cambridge, MA: Massachusetts Institutes of Technology Press.

Haertel, E: (1986). The valid use of student performance
measu:e< for teacher evaluation. Educational Evaluation and
Policy analysis, 8, 45-60.

Hall, H. O. (1962). Effectiveness ~f fully cercified and pro-

visionally certified first year teach e ———-

ear teachers in teaching certain
fundamental skills. Doctoral dissertation, University of
Florida.

Hanushek, E. (1972). Education and race: An analysis of the

ec .- tional production process. Lexington, MA: Lexington.

Harris, A. J., et al. (1968). A continuation of the CRAFT _
Project: Comparing reading approaches with disadvantaged urban
Negro children_in primary grades. _Cooperative Research Project

No. 5-03:0-2-12-1. Division of Teacher Education of the City

University of New York. (ERIC Documant Reproduction Service
No. ED 010 297)

Hawk, P., Coble, C., & Swanson, M. (1985), Certification: It

does matter. Journal of Teacher Education, 36(3); 13-15:

Hertz, W. 5. (1959). The relationship between the tearhing

success of first-year elementary teachers and their under-
graduate academic preparation. Dissertation Abstracts
Interrational, 20 (10}, 4042.




Hice, J. E: L. (1970). The relationship between teacher 162

characteristics and first-grade achieveinent. Dissertation

Abstracts International, 31(08), 4036A.

Hurst, D. (1968). The relationship between certain teacher-

relatec variables and student achievement in third grade

arithmetic (Doctoral dissertation, Oklahoma State University,
1967). Dissertation Abstract-. 28, 4935aA.

Joreskog, K. G:; & Sorbom; D. (1985). LISREL VI user's guide.

Mooresville, IN: Scientific Software.
Justiz, T. B: (1969). A reliable measure of teacher

effectiveness. Educational Leadership, 3, 49-55.

Katzman, M. T. (1971). The political economy of urban schools.

Cambridge, MA: Harvard University Press.
Keck, J. A. (1985). A historical review of the organizaticn and
development of teacher-equcation in the state of Florica: 2
case-study. .Unpublished doctoral dissertation. University of

Florida, Gainesviille.

Kerlinger, F. (1973). Foundations of behavioral research. New
York: Holt, Rinehart, & Winston.

Kiesling, H. J. 1969). The. relationship of -school-in ut to
public school performance in New York State. Washington, DC:
U.S. Department of Health; Education, and Welfare, Office of
Educatioa.

Kiesling, H. 7. (1970). The study of cost and quality of New
York school -districts: —Final Report.. Washington, DC: U.S:
Department of Health, Education, & Welfare, Office cf

Education.

Kleyle, H. M. (1959). Differences in- L - ¢ -
characteristics of a _selected groupR of elementary teachers with
contrasting success records. -Unpublished doctoral -
dissertation, University of Pittsburgh.

kraemer, H. C. (1985). A stratagy to teach the concept and
application of power of statistical tests. Journal of

Educational Statistics, 10, 173-195,;

Lawrenz, F. (1975). The relationship- n teacher charac-

teristics and student achievement and attitude. Research Paper

No. 8. (ERIC Document Reproduction Service No. ED 161 679)

Levin, H. M. (1970a). A cost-effectiveness analysis of teacher
selection. Journal of Human Resources, 5, 24-33.

192



163

“Levin, H. M. (1970b). A new. medel of schooi effect:veness. in

A. Mood (Ed. ), Do teachers make a difference? Washington, DC:
U.S. Department of H Health, Education ard Welfare, Office of .
Education.

ﬁeViﬁ, ﬁ. (1980) Educatlonal productlon theory and teacher ,

educatlonal reductevitf\ Vol. 2. Issues in macroanaLYSLS. (pp;
203-231). Cambridge, MA: Balllnger

Lins, L. J. (1946) The prediction of teaching efficiency.

Journal of Exgerlmentai Education, 15, 2-60.

LuPone, 0. J. (1961). A compar:son study of prov1510nally certi-

fied elementary school teachers in selected school districts

in New York State. Journal of Educational Research, 55, 53-63.

Maguire, J. W: (1966). Factors in undergraduate teacher aduca-

tion related to success in teaching. Doctoral dissertation,
Florida State UnlverSLty, 1966.

Massey, H. W. & Vlneyard E. é. (1958) Reiatlonshxp between

scholarship and first-year teaching success. Journal of
Teacher Education, 9, 297-301.

Mayeske, G.,w., et ai.711973) A study oﬁ the aeh&evement of

our nation's students. Washington, DC: U.S. Department of
Health, Education, and Welfare, Office of Education.

yeske, G. W ecial studies of our
nation's students. Washington, DC: U.S. Department of Health,
Education, & Walfare, Office of Education.

Mayeske, G. W., & Beaton, A. E. (1975). _Si

McNeil, J. D. (1974). Who gets better results with young

chlldren--experienced teachers or novices? Elementary. SCheel
Journal; 74, 447-451;

Medley, D. I M;',E,M;Egsi, H. E: (1963). Measuring classroom

behavior by systematic. observation: 1In N.L. Gage (Ed.),

Hancbook of research enfteaehxng Chlcago Rand McNally.

Michelson, S ;(1970) The assoc1atlon of the teaeher resource-
ness with children's characteristics. In A: Mood (Ed.), Do

teachers make a difference? Washington, DC: U.S. Department
of Health, Education, and Welfare, Office of Education:

Moore, R. E. 119652.:,Tﬁéeﬁiiﬁéﬁéiicaleundezstandsng of the
e;e@enta _school teacher as related to pupil achievement in

intermediate~grade: arithmetic. Unpublished doctoral
dissertation, Stanford Unlverslty.

Morsh J. H., Burgess, G. C., & Smith P. N (1956) Student

achievement as a measure of instructor effectiveness. Journal

of Educational Psychoiogy, 47, 79-88.

193



164

The impact of school resources on the
children. Cambridge, MA: Ballingear.

Murnane, R. J. (1975).

learning of inner city
Nelson, B. J. (1978)._ The relationship of fifth- and sixth-grade

students' achievement to pre-service science teacher prepara-

tion. Journal of Research in Science Teaching, 15(2), 161-166.

Norris, B. E. (1970). A study of the self-concept of secondary

biology teachers and the relationship to student acnievement

and other teacher characteristics. Dissertation Abstracts
International, 31(09), 4579A.

Norris, F. R. (1969). Pupil achievement as a_function of an

inservice training program on mathematics concepts for sixth

gradeteachers(Bectoraldissertation,GeorgePeabody10o11ege
for Teachers, 1968). Dissertation Abstractsflnternatieﬁal, 30,
1054A.

Osborn, C, E. (1970). A study of the qualifications of

Mississippi,ﬁignﬁschool,biblégy;tegghers and the relationship

of studéﬁfmacgievemént,in”biéiagyﬁto the subject matter

preparation of the biology teacher. Dissertation Abstracts
International, 31 (03), 1121A

Pedhazur, E. (1975). Analytic methods. in studies of educational

effects. In F. Kerlinger (Ed.), Review of research in

education. Vol. 3 (PP. 243-266). Itasca, IL: Peacock.

Pedhazur, E. (1982). Multipie regression in behavioral research:

ExXplanation and prediction. New York: Holt, Rinehart, &
Winston.

Perkes, V. a: (1967-1968). Jﬁﬁiéffﬁigh,schboi science teacher

prépafafi§ﬁi,teaching,béh&?;g;;éand,studéﬁt achieven:nt.

Journal of Research in Science Teaching, 5(2), 121326

Peri; L. J. (1973). Family background, secondary school
expenditure, student ability. Journal of Human Resources,
8, 156-180.

Peterson, D:; Micceri, T., & Smith, B. O. (1985). Measurement
of teacher performance: A study in instrument development.
Teaching and Teacher Education, 1(1), 63-78.

Popham, W. J. (1371). Performance tests cf7£§§é§i§§;§roficiéﬁéy3

Rationale, development, and validation. American Educational
Research Journal, 8(1), 105-117.

Quirk; T. 7., Witten, B. J., & Weenberg, S: F. (1973). Review of
studies of the concurrent and predictive validity of the ,
National: Teacher Examinations. Review of Educational Research,
43, 89-113.

194



165

Romano, A. W. (1978). A study to determine the correlation

between secondary teachers' biology knowledge and student

achievement_in biology: Dissertation Abstracts International,
39(10), 6047A. = e

Rosenshine; B. (1970): The stability of teacher éffects upon
student achievement. Review of Educational Research, 40(5),
647-662.

Rothman, A. I. (1969). Teacher characteristics and student
learning. Journal of Research in Science Teaching, 6(4),
340-348.

Rothman, A,, Welch, W., & Walberg, H. (1969). Physics teacher
characteristics and student learning. Journal of Research in
Science Teaching, 6, 59-63.

Rouse, W: M:, Jr: (1968). - A _study of the correlation between th
academic- ion of teachers of mathematics and the _
mathematics achievement of their students in kindergarten
through grade eight. Unpublished doctoral dissertation,
Michigan State University.

Rowley, G. (1976). The reliability or observational measures.
American Educational Research Journal, 13(1j, 51-59.

Ryans, D. G. (1951). The results of internal consi:tency and
external validation procedures applied ia the analysis of test
items measuring professional information. Educational and

Psychological Measurement, 11, 549-560.

Schlechty, P. C., & Vance, V. S. (1983). Recruitment, selection

and retention: The shape of-the teaching force. Elementary

School Journal, 83(4), 469-487:

Schofield, H. (1981). Teacher effects on cognitive and affective
PUpil outcomes in elementary school mathematics. Journal of

Educational Psychology, 73(4), 462-471.

Schunert, J. (1951). The association o mathematical achievement

with certain factors resident in the teacher, in the teaching,
in the pupil, and in the school. Journal of Experimental

Education, 13, 219-238.

Scott, E., & Damico, S: (1985).. _The evaluation of the primarv
education act program and a sive dssign for
evaluation of the y-education act program (Final
report; Contract No. 085-11). Department ot Educaticn.

Shapiro; J: (1584). On the application of econometric methodology
to educational research: A meta-theoretical analysis.

Educational Researcher, 13(2), 12-19.

[
W
e




156

Sharp, C. S. {(1966). A study of certain teacher characteristics

and behavior as factors affecting pupil achievement in high

school biology: Dissertation Abstracts International,
1207a-1208A.

Shavelson; R., & Dempsey-Atwood, N. (1976). Generalizability of

measures of teaching behavior. Review of Educational Research,
46(4); 553-611.

Shea, J. A. (1955). The predictive validity of variou

v —of various o
combinations of standardized tests and subjects for prognosis
of teaching efficiency. Washington, DC: Catholic University of
America Press.

Sheehan, D. S., & Marcus, M. (1978). Teacher performance on the

National Teacher Examinations and student mathematics and

vocabulary achievement. The Journal of Educational Research,
7%, 134-136.

Shim, C. P. (1965). A study of four teacher characteristics om
the achievement of elementary school pupils. Journal of Educa-

tional Research, 59, 33-34.

Shulman, L. S.; & Carey, N. B: (1984). Psychology and the B
limitations of individual rationality: Implications fou the
study of reasoning and civility. Review of Educational
Research, 54(4), 501-524.

Shuster; A: H., Jr. (1955). A study of certain aspects of a
teacher education program at the Northern Illinois State

Teachers College based upon a follow-up inquiry of beginring

school teachers. Dissertation Abstracts International, 1s,
691.

Shymansky, J. A.; & Aldridge; B: (1982). The teacher crisis in

secondary school science and mathematics. Educational
Leadership, 39, 61-62.

Siegal; W. G: (1969). A study of the relati _between
selecte aduate academic schievement variables and
teaching success. Doctoral dissertation, Washington State
University.

Sirotnik, K. A. (1980)._ Psychometric implications of the
unit-of-analysis "probiem" (with examples from.the measurement
of organizational climate). Journal of Educational
Measurement, 17, 245-281.

smail, R. W. (1959). Relationships b il mean-gain in
arithmetic and certain attributes of teachers. Unpublished

doctoral dissertation, University of Denver, Denver.

Smith, M. (1972). Equality of educational opportunity: ‘The basic
findings reconsidered. Oon F. Mosteller & D. Moynihan (Eds.),
equality of educational op




167

Soar, R. S. (1966). An: lntegratlve -approach to classroom -
Ié&rﬁing.ﬂ,PubliC,Health,Serv1ce Grant- No. 5-R11 MH 01096
and National Institute of Mental Health Grant No. 7-R11<MH
029045. _Temple University, Philadelphia, PA. (2RIC Document
Reproduction Service No. ED 033 749)

SQeteber, W. H. (;5691:; Jor-mlnor teachlng assrgnments,and

related pgpll achievement. Dissertation, Colorado State
COllege.

Scheeixhg and achievement in Amerlcan society. New York:
Academic Press.

Standiee, E- s., & Popham, w a.,£1958i.,,Prcfessxonai and aca-

teaching performance (School of Education Research Report No. 3
[iv]). University of Indiana, School of Education.

Stodolsky, S. 11984).;Teacher,eva;gation: The limits of looking.

_ Educational Researcher, 13(9), 11-18. o )

summers, A. A. & Wolfe, B. L. (1977). Do schools make a
difference? American Economic Rev1ew, 67, 639-652.

Tayiér, T. W.;(i957) A study to determlne the reiatlenshgps be-
tween growth in interest and achievement of high school

students and science teacher attitudes, preparation and experrf

ence. Doctoral dissertation, North Texas State tollege,
Denton.

Thacker, J. A. (1965). A study of the relationship between -
principals' estimates of teaching efficiency scores on National
Teachers Examinations, academic averages, and supervisors' - -
estimates-of potential for selected-teachers in North Carolina.
Dissertation Abstracts International; 26 (03), 1462.

Thcman, a.fﬂ._(1978)-, Tﬁe reiatronshrps between teacher

knowiedge of science, preparation in science, teaching

experience and fifth-grade achievement in science.

Dissertation Abstracts International, 40 (05), 2578A.

Torrance, E. P.,, & Parent, E. (1966) 6haracteri§trcewcf

mathematbcs teachers that effect students' ' _learning.: B
Cooperatlve Research Project No. 1020., Minnesota School

gglverSLty cffslnnesota. (ERie Document Reproduction Servrce
No. ED 010 378}

Tubbs; F: B: i1§63) Some characterlstlcs of hlghly effective

and less effective secondary-school science teachers.

Dissertation Abstracts Internatiocnal, 35(11), 4576.

197



168

Tuckman, H, P. (1971). High school inputs and their contribution
to school performance. Journal of Human Resources, 6; 490-509.

Veenman, S. (1984). Perceived problems of beginning teachers.

Review of Educational Research, 54, 143-178.

Veldman, D. J., & Brophy; J: E. (1974). Measuring teacher

effects on pupil achievement. Journal of Educational
Psychology, 66(3), 319-324.

Vockell, E. (1983). Educational research. New York: Macmillan.

Walberg;, H: J. (1967). Scholastic aptitude, the National Teacher

Examinations, and teaching success. dJournal of Educational

Research, 61, 129-131.

lberg, H. J., & Rothman; A I. (1969). Teacher achievement and
student learning. Science Education, 23(3), 253-257,
Wwatts, G. E. (1964). A correiation analysis between "level of

Wéiééfél H. J. 7. & Rethmaﬁ;f’ii

achievement" and certain teacher characteristics in selected
school systems. Ohio University, Athens.

Wiley, D. E. (1976). Another hour, another day: _Quantity of

schooling, a potent path for policy. _In W. H. Sewell, D. K. .
Featherman, & R. M. Hauser (Eds.), Schooling and achievement in

Améficanfscciety. New York: Academic Press.
Wwillson, V. L., & Garibaldi, a. M. (1976). The association

between teacher participation in NSF institutes and student

achievement. Journal of Research in Science Teaching, 13(5),
431-439,

Winkler, D. (1972). The production of human capital: A study
minority achievement. Doctoral dissertation, University of
California at Berkeley, 1972.

Wwinkler, D. R. (1975). Educational achievement and school peer

group composition. Journal of Human Resources, 10, 189-205,

198



1

of Studies of Level of Education and Teuacher Effectiveness

] 7 ~ Measure of Criteria of Unit of , -
Sample Level of Education Effectiveness Analysis Analysis Results Weakn
& 104 school 7 of teachers Median Ztiie District Muleiple Sig. r for 1. Ur
districts in with master's rank of. regression reading _ar
Colorade degrees secondary . . 2. Nc
representing students in NS in math fc
90% of state reading and 3. Di
student math di
enrollment sa
38 city, 116 Z of teachers 1.Average com-. District Multiple Sig. r. for 1. Un
suburban;, & = with master's posite score in regression town/rural _ arn
365 town/rural degree reading; math; and districts; 2. Mu
districts in mechanics of writ- NS for city co
Michigan _ten English & suburban; ar
2.Test score variability 3. Fa
variability higher in. co
suburb but not in
city and town/ ab

rural
, 39 high %Z_of teachers 1. IQ School Stepwise NS 1. Mu
schools in with degrees 2. reading regression co
Chicago beyond the ar
bachelor's 2. Sm
sar
3. Cr
"se
de:
4, Mu.
réj
moi
pr:



1 (Cont'd.)

B - Measure of
Sample Level of Education

Criteria of
Effectiveness

Unit of : -
Analysis Analysis Results

Weaknec

22 high Median .
schools in salaries
Atlanta

177 small Eiﬁeiiencé
commynity
high schools

in Project Talent

10th grade
median verbal
ability on SCAT

Scheol Sééé@iéé NS

regression

School Stepwise NS
regression



1 (Cont'd:)

Measure of
Level of Education

Sample

Criteria of
Effectiveness

Unit of
Analysis

Results

Analysis

Weaknes

7 of teachers
with master's
degree

271 secondary
teachers 1in
New York State
nominated as
"effective"
teachers

””” Z of teachers

with degrees

beyond the

bachelor's

Principal
nomination of

effectiye

teachers

Verbal
ability
achievement
test scores

Teacher

biStriCt

86% had
Master's
degrees_
compared
to 337 of
all tea-
chers in
State

Descriptive
% of
effective
teachers

Multiple NS
regression

1.

No con
son gr
group

fectiv
teache
also h
high %
ter's

decide

. Self-si

217 of
sider.
test pe
mai;r e,

. Multi-

colline

. Sample



-1 (Cont'd.)

o Measure of _Criteria of Unit of - ) o
Sample Level of Education Effectiveness Analysis Analysis Results Weakne
18 secondary Bachelor's Standardized Student ANCOVA l. Chemistry 1. Small
chemistry vS. master's tests in , students 2. No coi
teachers-10 degree chemistry and achieved teache
physics physics more when  exper]
teachers their 3. Unit
teachers experi
had analys
Master's
. degree.
2. Physics.
students
achieved
more. when
teachers
had bache-=
lor's
degree
57 school Z of teachers Achievement in School Stepwise NS in 1. Mulgi-
districts in with waster's mathematics and regression reading; colline
Boston degrees reading neg r. in 2. Failure
math control
- initial
3. Unit of
anatysi
4; Sﬁ%li s
5. Failure
control
student
. retenti
6. Cross-se
at singi
in time
7: DifféfEﬁ
scores _f{
achievem




| (Cont'd.)

L - Measure of  Criteria of Unit of L
Sample Level of Education Effectiveness Analysis Analysis Results Weaknes
108 elementary C(Credits earned Beecher Teaching Teacher NS 1. Stud
teachers; beyond the Evaluations achi.

bachelor's Rating test
degree form:
cons
2. Ques!
valic
rati:
100 schools %7 of teachers 7. types of mean District  Stepwise NS
with 5 or_ achievement regression
o more years scores
106 schools of college
teaching
40 teachers/ Master's Reading, math, Student Multiple  Inconclusive 1. Multi
15 schools; degree and spelling scores regression coll]
440 3rd graders; on Metropolitan 2. Unit
442 -students; Achievement Test ~ analy
studied in - - 3. Too m
grades 2-and 3; indep
middle class_ . varia
suburb of mid- 4, Few t
west city with_
degre
5. No co
previ
grade
quali
tions
6. No co
for t
attri




| (Cont'd:)

o _ Measure of Criteria of Unit of - - o
Sample Level of Education Effectiveness tnalysis Analysis Results Weaknes
58 elementary Credits - Gain scores on Teacher Multiple Significant 1. Smal
teachers from taken beyond Metrcpolitan read- regression relationship 2. Homo
11 elementary bachelor's ing and math tests due to inter- of
schools in degree action between respe
middle class number of 7
suburbs of a credits beyond
large mid- BA/BS and years
western city, of teaching
1449 students experience; NS_
on main effects
3,600 male 7 of teachers Composite achieve= District M:A: 1. Bias
senior high with master's ment scores: related to ple v
students degree;- - 1. Verbal ability abstract . mined
(Project Talent Z with Ph.D. 2. Abstract . reasoning 2. Schoc
sample); reasoning un
stratified analy
random sample ignor
of 1000 high in_sc
schools varia
3. Multi
earit
certi
- and d
4. No co
for s
entry
abt1i
468 elementary Bachelor's Florida Performance Class ANCOVA NS 1. FPMS
teachers; 226  vs. Master's Measurement System approj
middle school degree for a:
teachers, 52 first
lfiighr school teache
teachers




i. (Cdnt'd;)

Measure of

Level of Education

Criteria of
Effectiveness

Unit of
Analysis

Analysis  Resuits

Weaknes:

627 6th grade
pupils randomly
selected from
103 randomly
selected
Philadelphia
elementary
schools

388 black and
385 _white
secondary =
students in a
large urban -
school-district
in California
In 1964-1965

Education_

bachelor's

degree

Eomposite achisve-

ment grade
equivalent gain
(ITBS)

Ztile rank of 8th
grade reading
achievement test

School
and
Student

Student

Multiple
regression

Multiple
regression

NS

sig 1. _
(reading
achievement)

1.

2.

Use
scc
Uni
ana

. Use

equ

. Use

pos
(ma



2

f Studies of Teacher Preparation and Teacher Effectiveness

Sample

Unit of
Analysis

“Criteria of
Effectiveness

Criteria of

Preparation Analysis

Results Weaknes

. 5th grade
téééhef%,é@&,

their students

3 groups of
beginning
teachers; 22
Iiberal arts
graduates with
no professional
education, - 38
liberal arts
graduates with
education
courses but no
student teach-
ing; 40 B:S:

in Education
graduates

ANCOVA
t-test

Number of Math achievement Gigéé
hours_in
science

courses

Teacher

Principal rating
on 20-item scale

Graduation _
from college
of education
or liberal
and without
student
teaching)

Chi-square

Students 1:No co
whose teachers for
were experi--  extran
enced and-had variab
average of 18

hours in sci-

ence courses

science

achievement
(inexperienced

but prepared,

second; experi-
unprepared,

third; inex-
perienced and

fourth

1. Subje
of ra
scale

Significant
chi-square;
education
majors rated
higher on
interpersonal
relations; NS
on_physical &
mental heaith
and personal
qualities.



(Cont'd.)

triteria of _Criteria of Unit of - - o

Sample Preparation _ Effectiveness Analysis  Analysis Results Weaknes:

18 randomiy Number of Scores on Nelson Student Multiple Significant;  1.Small

selected credit hours Biology Test of regression Students whose size

teachers with in biology 20_randomly - teachers had

3-9 years ex- (16 or fewer, selected students . more credit

perience from 17-32, and from_each teacher's hours in bio-

30- southern 33-48 hours) class logy had higher

Arkansas gain scoreés on

counties on the NBT.

18 secondary Graduation  Standardized tests Student ANCOVA Higher 1.Small

chemistry and from liberal in chemistry and achievement. . size .

10 secondary arts. ot physics for students 2.Not pr

physics teachers' whose teachers bility

teachers college graduated from 3.No con
liberal arts for te
college experi

18 chemistry Number of Standardized Student ANCOVA Significant 1.Small

and 10 physics credit hours chemistry and negative size

secondary in chemistry and physics relationship; 2.No.con

school teachers or physics achievement tests students whose for te:

courses teachers had  experi

10 or less 3.Not pr¢
hours in bility :

physics pre-
paration and
attended a
NSF Institute
scored higher
on physics

achievement
test.



. (cont'd:)

teachers

. Criteria of _Criteria of Unit of o : :
——Sample Preparation Effectiveness Analysis Analysis Results Weaknes
55 education Education or l.Evaluation Teacher Sign tests NS for 1:Restr
majors, 27 . non-education Profile-rating planning or in ra
non-education major professional morale; . ratin
majors; competence . . Education 2.Ratin;
2.Curriculum Content majors rated subje
' Checklist -rating higher on
planning effective- introducing
‘ness- - : and concluding
3.Weekly Reflections lessons; non-
Sheet (self-report, education
using time and majors rated
morale) higher on use
of duplicating
and -audiovisual
equipment
70 experienced Graduation Principals' nomina- Teacher t-test NS 1.Subjec
teachers from college tion of "outstand- of pri
of education ing;" "average,;" and rankin
or liberal "below average" 2.Identd
arts teachers of ext
groups
70_experienced Amount of Principal nomina- Teacher t-test NS l.Subjec
teachers social tion of "outstand- of pri
studies ing", "average", and rankin
preparation "below average" 2:1dentt

of ext
groups



2 (Cont'd:)

Criteria of
Preparation -

Unit of
Analysis

Criteria of

Effectiveness Analysis

Results Weakne

19

40 first-
grade teachers

51 10th-grade
biology teachers
randomly __.
(stratified).

selected from

Oregon schools

55 3rd-grade
teachers

Number of
reading
methods

Number of
credit_hours. .
of preparation

in science and
biology

NUﬁbef of
credit hours
earned in
mathematics
education

Student mean ad- Student ANOVA
justed end-of-year
reading achievement

scores on Metro-
politan Readiness
and - Achievement
Tests

l.Knowledge and  Student ANCOVA

concepts, and
_principles =
2.5kills in applying
-methods of science
3.Improvement in
critical thinking
skills.
4.Understanding of
nature of science.
5.Favorable attitudes
toward science and
scientific careers
Student mathematics Student ANOVA
achievement on
Metropolitan

Achievement Test

Sig. (Number 1:Use

of reading categ:
methods data

courses taken 2.No cc
positively for st
related to abilit

achievement of .
female students)

Sig. (Students l.Use ¢

whose teachers categc
had- less than data

40 hours in

in science and
less than_30 __
hours in biology
did not rank in
the upper third
in gains in any
of the 5 learning
outcomé criteria)

1:No co
studen



(Cont'd.)

__ Sample

Criteria of
Preparation

“Criteria of Unit of
Effectiveness Analysis

Analysis _ Results

__ . Weaknes

Number of
credit hours

Stratified
random sample
of secondary in science
science teach- methods
ers - biology

(84), chemistry '
(111), & physics
(41). 607 res-
ponse rate; no
difference
between .
respondents and
nonrespondents
33 preservice 45-minute
teachers from instruction
2 science on teaching

Scores of randomly Student
selected class for
each teacher on:

1.Learniinig Environ-

ment Inventory

Test on Achievement
2.5cience Process

Inventory

3.Science Attitude

Inventory

Scores on 6-item Student
test from Science:
A Process Approach,

regression

NS

Sig. .. .
(Students
whose teach-
ers received

1.Lack

betwee
achiev
studen
scienc
curric

tionab

methods courses strategy for Module 78
randomly experimental methods
assigned to group _and_no inistriction
experimental instruction Lad higher
(N=17) and __ for contrex 45t
control group . group than_those
(N=16) who were whose_teachers
randomly did not
assigned to receive
groups of 5th instruction)
and 6th grade

students

221




2 (Cont#d:)

Criteria of  Criteria of Unit of - |
Sample Knowledge _ Effectiveness . Analysis Analysis Results Weaknes

7 teachers  NIE Average residual Student Correla- NS 1.Smal
from 5 subject gain on standard- tion size
areas ized test

1

Elementary and l.Overall Principal ratings Teacher Regression For first year 1.Subj
secondary GPA analysis teachers; sig- of pr
teachers 2.GPA in nificant re- pals'
general sults for in-
_education ternship, =
3.GPA in_ teaching field,

professional and overall
-education GPA. For
4.GPA in 4th year
_major secondary tea-
5.ACE scores chers negative
6.GPA in results for
internship general educa-
tion GPA. -
No significance
for elementary
teachers
62 teachers GPA 15 criteria of Teacher Correla- Significant = 1.High
teaching tion relationship of GPA an
effectiveness GPA with subject rating
matter mastery, restri
competence in magnit
English expres- the re
sion, general ship
culture and_ ___
character stan-

dards and ideals




 (Cont'd.)

€riterfa of

Sample  Preparation _Effectiveness

Unit of
Analysis

Analysis  Results Weaknes

High school
biology
teachers

school teachers
(population of
junior high
science teach-
ers in.a subur-
ban California
community)

Number of
credit hours
in biology

33-48 hours)

Number of
credits in
science_

education

(methods)

Scores on Nelson

Biology Test

l.Scores of half

the students vn
Sequential Test oi.
Educational Progress
Science Test Level 3
2.Scores of remaining
lialf of the-students

Student

Student

on Junior High School

Science Achiévement

Test

Multiple NS

regression measurs
teache:
prepar:

2.Diffe
groups
student

for pre

post-ts

Correlation 1.Sig (Number 1.Small
of credits
earned in
science
education
positively
related to
STEP test

2.Negative -
relationship
between  number
of credits
earned in_
science. edu-
cation and
JHSSA (may
have been.
stronger for
students with-
middle to high
1Q)



) (Cont'd:)

Criteria of

“Criteria of

Unit of .

Samp ple Preparation Effectiveness 4,Afgﬁnalys*sfAgmAnalysisgf AResulLsu74~AAAAWeaknes
32 science. Number of Sequential Test of Student Correlation NS 1.Small
) teachers from credit hours Educational Progress

6 junior high in science (Level 3)
schools in a_
suburban Cali-
fornia !
community
196 unsatis-. Amount of 7: Indiana school Teacher Descriptive Teachers with 1.Subje
factory teach- college superintendents' less college of sup,
ers and 168 training and descriptions of training and tenden;
superior amourit of effective and less_profes—~_ _. rating:
teachers professional ineffective sional_training

education teachers more likely to

be dismissed

51 physics 1.Number of . Physics Achieve- Student: Canonical  1.Significant
teachers credit hours ment Test, Class- correlation relationship
randomly in physics room Climate, between number
selected from 2.Number of Welch Science of credit
17,000 physics greditihours Process Inventory, hovurs_in phy-
teachers in the in math Attitude sics and stu-

United States

Questionnaire

dent scores on
PAT and inter—
eggiigfphysics
2.8ignificant
relationship
between num—-_
ber of credit
hours_in_math
and student
scores on TOUS,
PAT, and
interest in
physics



) (Cont'd.)

Criteria of

_Criteria of Unit of

Sample Preparation Ef fectiveness Analysis Analysis Results Weaknes
35 male physics 1.Number of 1.Test of Under- Student Canonical NS 1.Biase
teachers credit hours  standing Science correlation (volun
(volunteers) in physics 2.Physics Achieve- - sampl

‘ment Test 2.Small

3.Welch Science size

! Process Inventory

4.Universe-beautiful

and Physics-

interesting sub-

scales _on Semantic

Differentiatl
Mathematics 1. Number of Math achievement Student Correlation Low negative 1:.No con

29

teachers_from
kindergarten.

through grade
8

credit hours
in math

correlation
between
teachers'
college math
preparation
and achieve-
ment from
kindergarten
to 6th grade

grade

student



' (Cont'd.)

Sample

Criteria. of

Preparation

Criteria of

Effectiveness

Ehiééif: Dol [, E
alysis _ Analysis — Results _ __ Weaknes:

02 ctomentary
algebra and. 94

teachers -select-

ed from 522
secondary
schools listed
in Minnesota
Educational
Directory

ﬁiéﬁ school
biology.
teachers

97 4th, 5th,
& 6th grade
teachers in
Souix Falls,
SD public

schoois

34 algebra
t’e’a’c;h’eijs
randomly -
selacted from
15 Wisconsin
school systems

Graduation
from state
university,
private
college, or
teacher's
college

Nurber of
semester
hours in
biology,

chemistry,
and physics

Number of
years of
education
(2 vs. &)

Number of
credit hours
in math

more vs. 36
hours or less)

Achievement in
geometry and

algebra (used

researcher-

developed tests)

Scores on Nelson

Biology Test

Méan gain in
in arithmetic

Scores on
Algébra I test

Student

Student

étudént

Student

ANCOVA

Multiple

regression

ANOVA

Algebra S
achievement - of
graduates of
state univer-
sities and pri-
vate _colleges
higher than
graduates of
teacher
colleges:
geometry o
achievement-NS

NS

NS

NS

1.No _co

for ¢
abili

i.Lack o

trol fo
student

ability

1.Use of

scores

3:Restri

range o
Algebra
scores



-2 (Cont'd:)

o Criteria of _Criteria of Unit of o B . o
Sample Preparation Effectiveness Analysis Analysis Results Weakn
e 880 teachers Graduation Teacher ranking Teacher % judged Higher pro- 1.Sub,
m who graduated from small form (principals by princi- portion of pi
in 1965 from. public & pri- rank order pals to be graduated rank:
24 Indiana col- vate and  teachers) higher in  from small
leges and uni-  large public overall public or
versities with and private teacher large private
teacher educa- instituticons effective- institutions
tion - ness than from -
accreditation public or small
private ones
e (See above) Number of Principal rankings Teacher Chi-square NS 1.Sub]
m credit hours of p1
in profes- ranki
sional
A COurses : -
627 6th-grade "Quality" Composite Student Multiple Positive 1.Use
pupils randomly rating of achievement grade regression relattonship score
selected from teachers' equivalent gain between 2.Use
103 randomly  undergraduate ITBS student ‘equiv
selected . college gains .and 3.Use
Philadelphia "quality" posit
elementary rating of
schools teacher's
- college
School Multiple . :
regression NS Same a




2 (Cont'd:)

Criteria of _€riteria of

AAAASgggleffffgvgff47Brepa:ationggguﬁffééfi@éﬁééé Results Weaknesse
83,§p1Eﬁc¢:; l;Number of l’StudeﬁE ééﬁiéQé— Correlation 1:Zero order 1.Identif
teachers (42 semester ment score on. NS; science of extre
fulltime, 41 houts of Essential High achié@éﬁent groups_
parttime sci- professional  School Content of students 2.Use of
eénce teachers = education Battery whose teach- test to_
in grades 2-12) 2.Numbef of 2.Student interest- ers were achievem
credit hours Occupational above median  genaral
in science Interest Inventory on 3 or 4 ence, bi
factors chemistr

(hours of physics

professional 3.No cont

education and for stud

science ability

course, years
of experience,
MTAI) signifi-
cantly higher

ment _of stu-

dents whose
teachers fell
belbw the
median
2. Students
whose teachers
were above the
median number
of credit
hours in sci-
ence -courses -
(65 S) éébféa

test than
those whose
teachers were
below the
median (p<.10)



(Cont'd.)

Criteria_of Criteria of Unit of S o , o
Sample Preparation Effectiveness Analysis Analysis Results Weaknes
29 teachers Number of Achievement gain  Class Multiple NS 1:Small
randomly credit hours on STEP Science correlation Z.No cot
selected from in science Test for st
5th grade abjilit;
classes in ! 3.Possil
southeastern restri
Wisconsin credit
science
388 black and Graduation % rank of 8th Student Multiple Positive - 1.Multi-
385 white from grade reading regression relationship  -colline
secondary - prestigious achievement test between 2.0nly c
students in a university achievement achieve
large urban and gradua- area _
California tion from a 3.Aggreg
school dis- prestigious school
trist in 1964- university informa

1965




-3
of Studies of Teacher Knowledge and Teacher Effectiveness

Criteria of
Kriowledpe

Unit of
Analysis

Criteria of

Analysis  Results  Weakne:

__ Sample

28 6th grade
teachers,
620 students

308 volunteer
9th grade
teachers—~NSF
institute
participants

23 4th grade
teachers in
Spartanburg,
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ﬁétﬁéﬁétics - Studenf
Inventory (Fall);
Referencs Test for

Cognitive_Factors
(Fall); Computation
and noncomputation
tests (Spring)

Science Research _ Student
Associates Achieve-

ment Series,; Read-

ing (alternate

forms in both Oct.
and March)

Multiple
correlation

Stepwise _
Regression

Regression

1.Smal
size

Significant.
positive rela-
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Inventory student

achievement



3 (Cont'd.)

. Criteria of Criteria of Unit of o R o
Sampie Knowledge  Effectiveness  Analysis Analysis Results Weakne:
18 6th grade Participation Specially con- Student ANCOVA Pupils of_ in- 1.Admir
mathematics in inservice structed 50- service group tion._c
teachers who item multiple- scored signif- unsupe
attended in- choice concept icantly 2.Stude
service com- , test higher; no = = typica
pared with_15 differerice bet- 227 of
6th grade teach- ween teacher in- pri
ers who did not group scores achiev
and 702 pupils on posttest.  3.Teach
randomly selected (60-item mui- volunt
from their tipie-choice partic
classes. test (though  in ins
mean gains of 4.No co
experimental for in
teachers were differ
greater) teache
edge (
mental
ers ha
initia;
on pref
30 teachers l.Tennessee. . 1.Processes of Class Multiple  Significant 1.Sample
attending NSF Self-Concept Science Test correlation positive -
institutes at 2.Commission 2.Differential relationship
Ball State on Under- Aptitude Test between teach-
University graduate Edu- er_scores on
cation in- biclogy ,
Biological knowledge test

Sciences Tests

and- teaching
proficiency
scores
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o Criteria of Criteria of Unit of o R

Sample Knowledge Effectiveness __Analysis  Analysis Results Weaknes
32 teachers GPA 1.STEP: Science Student Correla- Significant .  t.No «
) from a popula-_ Test Level 3 tion positive rela- for s
tion of science 2.JHSSA tionship ~  abili
teachers from 6 ' between teach- 2.Mult
junior high er GPA and coll{
schools in a STEP; signifi- betwe
subtrban Cali- cant relation- and t
fornia ship between style
teacher GPA . 3.6PA

and JHSSA (may found

be stronger numbe

for higher IQ credi

courses) Scien

cours
50 secondary NTE (Biology) Residual gain Student Correla- Positive 1. Inco
teachers ran- scores on the tion relationship tenc;
domly selected Cooperative degr:
from a group of Science Test-- whict
257 who re- Biology Forms ers f
turned their. A and B matet
NTE_ scores; .35 cover
with complete crite
data test
2.No ¢
for s
abili
3. Samp




. (Cont 'd:)

Sample

Criteria of Unit of

Criteria of
Knowledge

Analysis _

7,,,,,,,,,,:,1:', Z,,ZZL,;;éLiW*

Weaknes

51 _teachers_
selected ran-
domly from a
national pool
of 17,000
physics. teach-
ers in the U.S.

35 male

(volunteers)

Physics Achievement Student

1.Teacher.
knowledge &
student TOUS
scores
2.Test on
selected

Test, Classroom
Climate Question-
niaire, Welch Science
Process Inveritory,
Attitude -
Questionnaire

Understanding
Science __
4.Number. of
semester hours
in physics &
physics edu-
_cation g
5.Number of
hours in math
Scores_on

test on_
Selected
Topics in
Physics

1.Test of Under- Student
2.Physics Achieve-
_ment Test-

3.Welch Science
Process Inventory. .
4.Tinkering Subscale
of Pupil Activity
_Inventory -
5.Universe-beautiful
and Physics- -
interesting Semantic
Differential
Subscales

Significant
positive rela-
tionship .
between teach-
er knowledge &
student scores
on Test of
Understanding
Science

Canonical
correla-
tion

Canonical NS
currelation

1.Small
~size
2.Biased
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constant

Criteria of Criteria of Unit of - B -
: ﬁ7samn1z444AAAAAAAAKanledgEAAAAAAEi£ectivenassggggggngnalysisf _ Analysis  Results —  Weakrnes
ﬁigh school NTE Nelson Biology Test Student Multiple NS 1.No co
biology regression studen
teachers - . i L o ) ] o R
Phase 1:1,010 1.Under-_ Principal ratings Teacher Correlation For elemen-. 1: Subje
first-year graduate on_Beecher's . tary teachers, of rat
teachers (393 GPA_ . Teaching Evaluation significant
elementary & 2.Profes- Record relationship
617 secondary sional. between GPA
teachers) egchgion {.10) and
~ (Ed.GPA) Ed.GPA (.11).
3.Non-educa- For secondary
“tion GPA - teachers; sig-
4 . Major field nificant rela-
GPA tionship for
UG-GPA (. 20),
Ed-GPA (.16), .
Non—ed-GPA (. 13),
and major field
GPA (.18).
Phase 2: Ele- 1.GPA Principal Teacher Partial NS 1.Subje
mentary and 2.Secondary ratings correla- of rat
secondary area _major tions
teachers coursework holding
3.Methods under-
courses graduate
GPA



-3 (Cont'd.)

Criteria of

Criteria of Hnit of

Results

Weaknes

— Samglegfgfgfgfff,KnowledggL44447Ef£ectinenessggggggggﬁnalxsisggggAnalysis

97 teachers Test of Méanigéin in Student Multiple NS 1.Use o

of grades-4-6 knowledge of arithmetic regression scores
in Sioux Falls, basic math

SD concepts
'

22 Algebra 1 Standardized Aigebra I test Student ANOVA Significant 1.1napp

teachers Algebra test-- specially designed relationship unit o

(1,184 students) Advanced for this study between analys

Algebra III teacher scores 2.Small

on_advanced 3.Restr:

algebra test in ran;

and student algebr<

achievement scores

29 Sth. grade STEP 1A STEP Series II  Class Muitiple NS 1:No coi

teachers ran- gain scores eorréla- for sty

domly selected tion abilit;

from the popu- 2.Data «

lation of Sth teacher

grade teachers §cores

in Southeastern provide

Wisconsin determi]

ceiling

restric

nitude.

tionshi

3.Multic

lineari

teachet

ledge v

predict
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o Criteria of €riteria of Unit of S B ) -
Sample Knowledge ~ Effectiveness  Analysis Analysis Results Weaknesses
& 36 teachers 36 items from physics Student Multiple Significant 1. Sample.
selected from the unit - Achievement regression negative . sentative
500 who volun-  tests of the Test, Classroom relationship: ence teac
teered to-field Harvard Pro- Climate Ques- teachers with 2. Order ¢
test the Harvard ject Physics tionnaire; . higher bles-in 1
Project Physics;, ' Welch Science achievement model -may
a new physics Process. Inven- gave lower -fected re
course tory Attitude grades 3. Adequac
Questionnaire sure_of t
achieveme

question



4

of Studies of Certification and Teacher Effectiveness

_ Sample

Unit of
Analysis

Criteria of

Analysis

Resuilts

AgiﬁéﬁdaésseéLfggg_ﬁ,

76 lst year pro-
visionally cer-

tified. teachers
(none had stu-
dent teaching,
34 had no pro-
fessional edu-
cation courses,

matched_teachers

with regular

certification

Randomly selected
provisionally and
certified teachers
in science, social
studies, Engli-’

secondary lew:
elementary tea-

of grades 1-4 :
Georgla

5_observations. by
professionals using
the Ryans' Class-
room Observation
Record

Class t-test

33 self-report Teacher t-test
and classroom.

behavior variébiéé

Of 45 compar- 1.Matching on

SbﬁSéifﬁlly
certified
teachers
superior on
all; 25 of.
comparisons
were signi-
ficant

Fully.
certified
teachers
rated higher
on-11 of 33
criteria; more
systematic and
more skilled_
in_the use of.
teaching media,
more competent
in non-specific
teaching be-
havior, -more
generally com-

petent; _more

satisfied with

teaching and
their profes-

age and years
since gradua-
ation inade-
quates. _fully
certified
teachers were
older

1.Subjectivity

of ratings and
self-report
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] Criteria of Unit of - o L
Sample Effectiveness Analysis Analysis Results Weaknessess
- Ceorgia Teacher  Nebi: ... No amalysis Teachers with 1. Restriction

ally certified
teachers and
fully certified

teachers in

1982-83

All provision-
ally- certified
t=achers in
Lcuisiana in
1982-83 (N=89)
105 _regularly
certified. tea-
chers selected
by random
sample

Certification Tests
!

National Teacher Not
Examinations - applicable
1.Weighted Common

:Examinations

2.Area Exams

Bachetlor'’s.
lower than
Master's -
level teachers
chers except
in science (ro
tect of signi-
ficance of

differences)

No analysisl.Teachers
with tempo--
rary certifi-
cates scored
higher -on the
WCET (619 com-
pared _to_602)
2.0n Elemen-. .
tary Area Exam,
regularly- cer-
tified scored
higher than
temporarily
certified

in range of
of scores. ..  _._
2. Small number
of teachers

certified had.
completed from
0 to 36 credit.
hours in educat



~4 (Con*'d:)

Sample

Criteria of
Effectiveress

yijié,,é:f: e
Analysis Analysis

Results

Weaknesses

All teachers
(N=21) holding
provisional
certificates
in Georgia -
during 1382-83

group of regularly

certified teacherr

All -teachers .
holding provision-
al certificates
from 1979-83
(N=191) in LA.
and random sample
of 348 certi~
fied teachers

341 beginning
gecondary teach-
ers--201 profes-
sionally certi-
fied--140 pre-
visionally
certified

teacher evaluation
instrument for
assessing
hegirning teachers

on 10 competencies

Principal rating
on 33 basic. teach-

ing functions-

Administrator rat-
ings of: .
1.Personal __
.quatifications
2.Teaching skills
3.Relationships
with others
4.Professional
_ethics -
5.Moral and social
ethics

Not  No
applicable analysis

Not _ No
applicatie analysis

Teacher Chi-Square

1.Provisionally
certified
scored 150 out
possible 165;
regularly cer-
tified scored
158

No differences

Profession-
ally certi-
fied rated
lisgher in
teaching -
skills ability,

moral;, and so-
cial ethics;

and observing

1.Fully cert!
more experie
than pro-
visionally c
‘tified teach
2.No statisti
test of
3.Ceiling eff
on evaluatio
instrument

1.Lack of var

-in ratings.

2, Subjecrivit
ratiugs

urva;
ng scal
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Criteria of _ Unit of

hors __Sample Effectiveness Analysis  Analysis

Results Weaknesses

g 763 beginning 1. teacher self- Teacher Chi-square
62) white teachers- -evaluation.

in-Florida--110 2. principal

holding a_tempo- evaluation

rary certificate 3. MTAIL

--100_holding .a

regular certifi-
cate
1 38 elementary Grade equivalent- Class ANOVA
62) teachers--21 gain scores- on the
provisionally Stanford Achieve-
certified and ment Test: para-
17 fully certi- graph_meaning;_word

fied meaning;- spelling;

language, arithme-
tic reasoning, and
arithematic compu-
tation
Ky 36 middle and : 1.Student achieve- Student ANOVA
le; & high school teach- ment--Stanford
1son ers in grades Achievement Test;
35) - 6-12. 18 in- _ General Math; & Stan-
field and_18 out- ford Test of Academic
of-field pairs Skills (algebra)
teaching the same  2;Teacher knowledge-
subject to stu- Descriptive Tests of
dents of same 'Mathematics Skills:
abi+ity level at 3.Professional Teach-
at same school ing Skills--2 observa-

period; using Carolina

Teacher Performance
Assessment System
(CTPAS)

Significant 1. Subjectiv:
on all 3 . of rating:
measures of

~ffectiveness

Pupils of cer- 1. Use of g:
tified teachers scores
gained signifi- 2. Small sar
cantly more ‘in

spelling, with

similar trends

for paragraph

meaning and.

word meaning

l.pchievement 1. Small sa
wa. nigiae in

geaeral wa'%h

and_aig-bra_

classes taught

by certified

teachers .

2, In-fieid 7

teachers scored

higher in-alge-

bra achievement
3. Ce tified
teachers vad.
higher scores

on instructional
presentation
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Criteria of _

ééﬁsié Effectiveness _

Unit of

jﬁﬁ,,, = _ :’,; - i57 o B

From a sample of Principal rating
240 teachers in

their lst, 2nd,

and 3rd years of

teaching in selected

New York state,; 40

provisionally cer-

tified and 40 fully
certified teachers

were compared.

Teacher

t

~test

1.Subjectivity
of principal
ratings

Permanently
certified were
were more ef-
fective in 5
of 7 areas
rated:
1.Preparation;
2.Planning and
_management;
3.Subject
matter
4.Pupil-teacher
‘relations
5.Evaluation.
During 2nd and
3rd year per-_
wanently certi-
fied rated
superior to pro-
tified in__
instruction.
No differences
in human re-
lations.
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Unit of

S ) Criteria of L : - :
thors Sample Effectiveness Analysis Analysis Results Weaknesses
Neil 19 experienced 1.Student success Class €hi-square l.Students of 1.No con
374) teachers of on_a _criterion- experienced for pr
grades K-6; : referenced test teachers abilit
19 beginning 2.Student rating scored higher 2.Use of
education of interest on the test & catego
students expressed data
greater .
interest
sey 62 teachers Supervisor ratings Teacher €orre- Regularly 1.High ave
Iine- lation certified rating re
-d teachers ed the 1i
58) received hood of £
higher differenc
ratings than
provisionally
certified
teachers
1 3600 male senior 1.verbal ability. High Multiple No relation- 1.Bias in
73) high students 2.abstract reason- School Regression ship ple undet
ing 2.Within ¢
variatior

-
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10r'S

Sample

Criteria of

Unit o
Analys

£
is

Analysis

Jeut Esnes

1am

/1)

28 pairs of
credentialed and
non-credentialed
teachers in auto
mechanics, 16 in
electronics, 13

in social studies

89 teachers from
cemi-rural
district

J

Criterion-
referenced
achievement
test

California

Achlevement
Tests, Form W

Class

Class

ANOVA

t-test

No differ-
ence,- al--
though fully
certified

teachers.. .

taught less
able students

1.Questionabl
validity of
criterion te
2.Certified
teachers wer
classroom sh
uncertified
_teschers tau
3.Multicollin
arity of cer
fication;
degree; % of

time spent_i

area of spe
ization, exp
ence

1.Failure to
control for
ability level

.of students
2.Use of cate;
- data
3.Multiple t-t



