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Chapter 1

‘ ‘ : . REVIEW OF THE'LItEﬁATURE
.’ o )
Ona of the most‘critical issues facing public education today

concerns the effectiveness'of schqpis Tb many 1ndividua1s an effec--

, tive schooi is one which pnpv{ﬁbs training in basic verbal and mathe- . o

matical skiiis as weil as in advanced subject ageas necessary for the"
. smooth functioning of 2 comniex, technoiogicai sociaty. In addition
to cognitive'skiii training, schools nay inf1uence}their,students
values and attitudes by emphasizing achievement, competition, and
.’certification. As the socioiogists Blau and Duncan (1967), . Kamens C
,-(1971). and Sewe11 Ha11er and Qhlendorf (1970) .point out, one's posi- ‘
tion on the occupational, economic, ‘and prestige ladders of society

is determined 1argsiy by schooiing (Spady, 1973 1\?) Economists have -
1arge1y substantiated these findings by demonstrating tnat achievement

and years spent in school are powerfui gredictors of earnings in the -

‘abor market (see. the reviews by Mincer (1970) and Rosen (1977), and |

\ also weisbrod and Karpoff (1968), Heiss (1970), and Hansen, Weisbrod,
and Scan]oﬁ (1970)) Recent research by Taubman (1976) utiiizing data
_on identical and fraternai twins suggests however, that schooiing may
be somewhat iess important than the studies msgtioned above impiy. :
Iwo critica1 issues which this study wi11 nanticuiariy address

" are (1) Do measurable differences in schoal resources, particuiariy

characteristics of tEachers, signify measurnpiejdifferences in student

. . ’ . &

-

et
v




l outcomes" (2) If measurabif 'differences exist. are the benefits com-

: /
J . mensurate with the costsz In attempting to arfswer these questions a.* S

- . tary and secondary pubiic schooss will be unde /rtaken Each- study ad-
: /_ i dressed in. ‘the revxew empioys an input-oufput research approach where .
, it is generally assumed the ,oui;put is student achievement and the in- ‘

| puts are student abiiity, fami‘ly background, peer inf]uences. and for-

‘ -mal school resources ) _ . ¢ . // ;\;{

S ' ’ A thorough understanding of the process which transiate family,

O

. i peer and schooi resources into achievement requires expiicit information
o og the abi 1ity of the stJdent, his prevxous and current Tevel of:- . %

;ly . achievement. his motirations. his non-school environment. and his cur-’

_‘ e rent and past schoo/irresource inputs - faciiities. programs. teacher

e and c]assmate charac’teristics L Inciusion of a previous level of

-achievenent impiies the modei is- masuring the amount of achievement
gain which occurs as a resuit of ‘exposuré to a fixed set of sch001
resources The omission of prior schooi resource inputs pf?‘esumes Y,
" either that past exposure to/schdolwesources win be refiected in '.

eariier achievemnts or that there is 2 rapid decay of benefits from

-
e .3

- previous sch001 resources (i e.. the~ second grage instruttor [ inﬂu- .
C ence wi 11 be feit only in grade two). T'1i<s, 1at‘ter~ point is important *

since most of the studies discussed’ beiovrmit consideration of pre-

»

rd

1 : ]See Hanushek (1958). Armor- (T972). and Levin (1970) for a
L’, L compiete discussion 5
. , B . ‘a |

review of nast studies f education"production relations #ips in eiemen-

>

4
i

v -

o
4
Zas

: vious schooi resource inputs Before the actua1 studies are expiicitiy .




/

ndifficuit At the same time homogeneity prevails within schools; - -

. e
»
, .
- 3 " ‘<
:

discussed three key problems which no study can complotely ignore re-
quire eiaboration. - . , T

ﬂ Attenpts to deterndne uhether measurab]e differences in

school resources fmply measurab]e d‘fferences in student~outcomes have -

been hampered by lack of adequate data. The substantia1 heterogeneitx

in the g?practeristics of students. teachers, and organizationaizfea-ffl
: ' -/

tures across schools makes.adherence to stringent research requirements ,

' teachers and students with similar attributes se]f-seiect into .schools’

_with certain faciiity and instructional characteristics The high

correiation between student characteristics and schooi resources

creates a serious problem in the anaiysis and interpretation of the

?

data As shaii be discussed subsequently.vthe problem is particulariy

troublesome when stepwise regression is the statistical technique em-

pioyed. -

% « ‘

2. An additicnal consideration is raised when_one attempts to
determine causaiity (Spady, 1973 135-136). Mere existence of a statis-

’ tica1 reiationship between a scho01 resourcé such as teaching expéri-_

ence and student perfornance does not mean experierce directiy affects

jperfonmance. For axanple, it is possible that as teachers~accumu1ate

seniority they may transfer to schools with high perfonning students

[

providing a faise positive relationship between experience and perfor- ’

mance < ’ : N . .

Although cognitive deveiopment is a wideiy accepteo objec~ _

tive of pubiic education, severa1 probiem§ arise when on]y one output
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is examined Inputs which effectiveiy produce achievement may be in-

e .

appropriate for the production of student motivation or imagination - 'mj

1If priorities for an output vary among schoois, production function .

estimates of the reiationship between any single output and school

\»‘:

resources will_be distorted. The reiationship becomes even. more_com-'

- R s oy e e

§ - piex if the objectives of schoois vary systematicaily with the socio-

ononﬁc composition of their student bodies For exampie. secondary

[
1 *

‘~1; schoois for middie and upper class students are generally thought to

LN ¥

E ‘t . be more academicaiiy oriented than secondary schools for lower class
students which emohasize vocationa1 curricula, If such a relationship
<~ exists, statisticai anaiyses using the socio-economic background of the - T
C student body wiii confound sociai c1ass with reiative emphasis on aca- -.. \

o demic skiiis A In this case the statisticai importance of social class

“infldences wi]i be exaggerated in estimating achievement scores while e 'iﬁ
;A the effect. of school resources will be understated (Levin, 1970 56~ 57) | i
, Input-output researchiin education occurred prior to the publi- S

cation of Equaiity of Educational Opportunity, or EEQ, by Coieman et

(1966) In terms of the sheer volume of debate and scrutiny of ‘ "if‘i

... methodologies EEQ generated however; it stands out as a landmark

Study. The most relevant criticisms of EEO will be highlighted as .
- - examples of methodologicai -shortcomings inherent in most of the cross-

2

sectionai literature A discussion of additional cross-sectional

- .. . - - . 4
N .

-

9.

. : FMany of the criticisms discussed can also be found in Bowles o
and Levin (1968a, 1968b), ‘Bowles (1969), Hanushek (1970), nicheison“*‘-*j; :
1970}, Levin (1970), all of the contributors to Moste]ler and Moynihan
1972) - particuiarly Hanushek and Kain, and Spady (1973).

1.;1;?u ; - .
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. studies, incihdino the reanaiyses of €EEO, will follow The last sec-

" tion of thvs review wi11 be devoted to the “Tongi tudinal ana]yses

-

. Cross;Sectionai Anal sis: Eguaiitz
o of Educationai Oppourtunity

guaiitz of Educationai Oggo unity was originally’commissioned

.
-

| as a survey to deterﬂinelif minorities wers being discriminated against
in access to pubiic education It quickiy deveioped into an in-depth
anai&sis of the educationai produc*ion process. _This development was,
in ert, a naturai outgrowth of at 1east two possible definitions of
equality which arose (1) equaiity of resources of school 1nputs, and
{2) equaiity of achievement or ouptut of the educationai process
(Hanusheck and Kain, 1972:117). EEO probed into both definitions but .
concentrated on educational achievement, estimating a statistical model -
which related school and student characteristics to achievement test
scores. . — g

. ' : N
The conceptual model outlined in EEO and many. subsequent studies
" was of.the following general fovm:

(1) 14y, = g(Fy (), Py(t), T, S,(£))

where Aje = vector of educational achievement of the ith student

. at t'lll! t 9

F1 = vector of individuai characteristics and famiiy influ-

" ences cumuiative to time t

0

—P1 o vector of peer influences cumuiative to time t o

I1 = innate ability of th? ith. student

- . ! ¢ ' Pt
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| a §; = Qéctor of school influences relevant to the ith student
“ cumlative to tinet. . .

- The model states that the achievement of the ith student at time t,
(Agg)s f;léome’functfon (g) of his chéragterjstics and family infln-
ences‘(Fi); 6f;his peer inf1uences (Pi)’ of'ﬁﬁs innéte ability (Ii)’ :
‘and of the quanfify ah&niﬁifiﬁyf5?>schooifﬁbu%é;'(S;;:ﬁiaa;>;;;§]gbiét
to him cuﬁbiatng to time t (Hanushek and Kain, 1972:123).

_ /
Lacking data on past inputs, innate abiJity.and previous

achievement, EEQ was ‘only dble to utilize crude measures of nén-school

~envirohments.'current‘sc_hoﬂ resource inputs, and current achievement.
Innate ability was omitted from the statistical models a1thougﬁ its
,presggg§>@§yAha!§;pggn fg]t througﬁiyhe varfab1es me;%uring sbcio-'. -

economic status.’ L o

£ - The most étriking conclusion of:thg study concerned the éuantity

e m a“F quality of'schoo] {nputs:

IThe firgt finding 'is that schools are remarkably similar
in the way they relate to the achievement of their

pupils when socio-economic background of the students

1s taken into account: It.is known that socio-economic

factors bear a strong relation to academic achievement.

a I . R . - . . .
.3It does not seem unreasonable to assume that innate traits
have some-component which is reflected in the vector of famtly back-
ground characteristics. Even if the genetic relation between parental
traits and a child's innate ability is minimized, other transmission
mechanisms are possible. Alter and Bittner (1974) have shown that a
child from 2 Tow socio-economic class is more 1ikely to-be a candidate
for prenatal-protein starvation, a factor which diminishes mental
ability. Other evidence documenting the relationship between ability
and environmental influences can be found in¢ Johnson (1963), -
Vandenberg (1966), and Scarr and Weinberg (1976). Contrasting views
" -on the extent to which innate traits are genetically determine. can be
found in: . Hunt (1961), Jensen (1969), and Stodolsky and Lesser (1967).
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When the factorz are statistically cantroiled, howevar,

it appears the-differences between schools account for

only a small fraction of differences in pupil achiieve- - o
i 'ment. (Coleman et al., 1966:21.) _ R

The cruc1a1 variabies in the production of achievement were home en-
vironment and the student s peers School fa;lllties curriculum and -
teacher quality4 did show some reiationship to student achievement.
o ‘"'i£’£§£i3267§}§"t§£Zﬁé;”é¥%é£E§"Qere progressiveiy greater at higher . h f;
grades implying a cumuiative impact of the quaiitiés of teachers in. . {:
e school on- student achievement (Coleman et al. o 1966 22) The overall N
impact of teacher characteristics, however, was dwarfed by the exniana-
. tory. Power of the home environment : , A
EEO's conciusions regarding the re]ationship between schéoi ,;j
resources and student achievenent are difficult to interpret for .
" humerous Feasons. b ' ‘ -
1. The reiationship between current and past achieuement7and
';urrent and past resources TS unciear (Spady, 1973:138-139). A pupi1 s
achievement at the end of grade eight may be influenced not only by the
instruction he receivad during that grade, but also instruction in . E
prior grades. EEO’s‘inferentiaivfinding of a cumulative impact of
-teacher quality on student aehieuement suggests this very situation.

When past resource and:aghieye@gﬁtruariablesvarewahsentﬂfrom_a~statis-

ticai'modei,’current‘aEhieVement is assumed to be a function only of L s

- current resource ailocations; Even {f prior achievement measures are.

& L
-

-

4Teacher quaiity was measured by verbal abiiity test scores,
level of" education and’ parents educatfon."”

<o : :{ ! ' ¢

-

* . . v . . . I '\
.. ORI S ~ 4 . . U
N T Tty .

PR “ Y W - ‘ ~ oy b ) -
T R ) et K E
. i WA, 4 LS 4 Frat A ‘mﬁm}‘mn P B L R




.8
utﬂiz&, ttJrJ ;xteﬁ; tof which previou‘s instructiorl 1nf1luences ‘prior and
| ‘ qurrenf acitieiemnt remains unspecified.’ These omissions iwould tend '
T ~ to undersstimate the total effects of instruction. The ei’fects‘of the
B more a_céur_ate]y measured_ 'background factors, 'however, are always opver-‘- |
= Tstated whén com}:ared to the poorly }neasgré_cl school 1‘nput:s.6

2. The statistical methodology utilized in.EEQ differed con-
». sidepab]y froni what was implied by the geherﬂ ’concep§u$1 model. The
g var%anc’e in a_chievement“was partitioned among sets of explanatory ‘
_variables (roughly the vectors in Equation (1-1)) by using-a technique
. h knm as stepwise regression. The conclusions of EEQ were then based
‘umﬁthe a.mo_u;ﬂ.: of variance explained by each vectér as it was entergd
; in the r’egression equation after' .the famﬂ); background Vector.' This
{' T . proéedure was justified on the grounds t;hat a pupil's backéround was. *
- ,;. . "...‘clearb; prior to, and independen_t cf,, any influences from school: )
' factors" (Co!eman’ et ai., 1966:330). ° The cleér &ontributio;x of school .

resources_to achievement, over and above' the effect of  the family back-

-

7

grourid, could thus be -determi ned. "’

Unfortunétﬂy, this type of analysis of variance procedure is
straightforward only if the vectors are gncorreht‘ed. Many of the in-

jc,'lependent variables used. in EEQ were correlated. For example, mor{'e

P

o -

) Ssee Boardnan. and Murnane (1979) for a compiete discussion of
‘the biases underlying such models. - . -

64 detatled 'discu{sion of the over-estimation of the background
o . factors can be found in Bowles and Levin (1968a), Hanushek and Kain
L .- .. (1972), and Luecke and McGinn (1975).

I ) Y

e — '_.high-ly»~educa:teq» pa}gntsmay~wefgh-séh;ol- qua1-1‘~t—y«more—héavHy——than—' T




. " ]ess edhédteg pafeﬁtslwhén making Fesidentia1 Eocation decisions. 1. ~;;
Intérpre@atizh‘of the regreséion equation has now become more complex; I |
only a portion of the explained variance can be assigned uniquely to
each vector. Two sets of vectors,~f§m11y background and school qua1i£&,-'-d
‘ - nowi}oint1y_exp1ain a portjon;of the yar%ance% Since only the incre;-
- " ment to expiained variance (‘RZ) is éssi gned to each newly added vecto‘\r“, '

the proportion oflvarihncg as;?bned depenjg critically éh the order of
entry in the regression equation. When fwo vectors are correlated, . ;1 

© the TiTst vector entered will be assighed'bothiits unique contribution

B Rel L T e
H - 1

to the explained variance and its jointly exﬁisqned variance with other

vectors. By a1w4ys.enteringrthe family backgroung vecton;first,7 the

authors assured thqt the joint variance ékp1a1ned15y family and school S

v “-m e
A .

- vectors would be assigned to the family vector. Part of the jaint

variance»mayjhave been due to prior background inf1uences.\yet t?e'.
. crogs?sectibna1 nature 6f EEQ prevented it from Qisentan§1ing th

" various prior effects. The neét result of the statistical procedure;

- was to bias the case against school %npqpsnzﬂanushek and Kain.~197;: ,
) 124-126). ", . E '_
};r—’ . - _3.lffh; third major problem in interpretation of EéO‘s findings .

- |
’ - ZIt,shou1d be noted that the problem would not be solved by
merely reversing the order of vectors.. If the school vector were en- -
tered prior to the home vector, the increment to R? would include its. :
- unique contribution and its joint contribution with other vectors. L
' ! This problem of interpretation has caused many authors - Goldberger -
(1964), Darlington (1968), Cain and Watts (1968), Duncan (1970) and
Johnston (1972? - to argue against any attempts to partition variance
| when input vectors are correlated. On the other hand, Mood (1971) ar- |
. gues that you partition and showhow much variance is explained by inter-
‘correlation of the vectors or sets of vectors.
A X"i T . '\JM."\ L V.
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\\\concerns the level of aggrngt1on There are three components to the
ag§;35ation\problem' the first concerns the u11t of analysis. Rs\in} N &\N~
many subsequent crosS\sectign\j studies, the unit of analysis was. \\\\\\ ]

- neither the student nor “the c1§§§Fsam\\bu; the school. While the

achievement test score corresponds to the 1nd1v1dua1\student, variables |

-7 such as teacher experience or Tevel of education are averaged ove\\aJJ\\\\\\\\\\;
i N - |
the instructors in the studént s school. This aggregation means that ‘

the ‘school variables can on1y explain the ach1evement variance between,

i not thhin, schools. - In the EEQ data the var1at1on 1n achievement

-

, between schools accounted for only 20 percent of the total variance )
- "’“““""“""‘——’l

9

lf: : : (Coleman et-al,ﬂ 1966:23)3 The remaining 80 percent, variance in

achievement levels ﬂﬁthin schools, could not be exp]ained_?y the school
resources. 4

Aggregation also introduces measurement error in theeestimating :

equations. . For example, school fac111t1es wére assumed to be equally

* utilized by all students, but an- 1tem 1ike a science laboratory has ‘_ ty
little relevance to students enro]1ed 1n ] secrethria] program. Mea-
‘surement error 1s thus ‘Rost sevare in large junior and senior hﬂgh

schools with diverse programs and in schools where students are tracked 7

-

. \' according to their ability: Students in the same school make radicelly

different use of educationa1 resources.
0o

* 7 7 The variables representing peer influences were also aggregated

—— A -—

’at the schooI level. Lacking data on specific classrooms, peer i"’~,'

sl fluences were measured by the proportion of the school's pupils whose

| X P families owned encyclopedias and.the proportion planning togattend :
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coglege. The problems associated with this variable 1ie more in the

»uinterﬁretatbe thén'iu the actual aggregation: ‘If families w?th
LI i K o .

l minimal budget constraints and/or strong preferences for education
‘*%ystem@tical1y“iucafe in néfﬁhborhoads with better schools, s:udént
bo&y chiracteristic; will be high1y§bo§re1ated with real djfferences .
,jp'schaol resources. fﬁndeﬁighese circﬁmstqnces, student bddy char;c-
tepjstﬁcs ﬁay~dctuai1y'Pe éroxy'measureé,bf’the quaﬁgjt}fand qhality
,Pf scﬂ901~resourceﬂ.‘ Nhi1g this conjecture cénnot be confirmed ysiné
'EEO data,f?f 1s-certain1y.trué that some portion of the ”unique&y" )
ped variance ?ttributgd to family and stJdent body viriqbles .
hool inputs (Hapushek and Kain, 1972:181-132): .
4, The omissipn q% innate.a.fot 8 while pr&bably inflating‘

could reside with
t

' thg'importénce of both school and family background va>i§BTés,\p rti-
cularly 6vérstates fhe,significance‘of the family variables. If innate

.

'§bi1%tyiﬁs uncorrelated wi%ﬁ otgﬁr explanatory variables included in
" the model, iyé absence wi11~siﬁp1} id?nease the size of the error term-
(redﬁce;the varianée expléinéd hx the model). If ggnefic inheritgﬂcé
is in any Qéy;éesponsibig for innate ability, however, the inf]dence )
of thaf ibtlity wilf‘bg part;ally represinted by the family‘backgroudd'

vector meashred for each student. If innate abi1ify can be modified

81n an ideal sense, we would Tike innate ability to measure
"potential” or “capacity for learning” and achievement to measure
"attainment."™ The practical difficulty of measuring potential at the .
moment of birth and its constancy over time has led to an extensive
literature concerning the genetic and environmental influences on ‘
ability (as fis measured. in-1Q-tests); see footnote 3. -

o '
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- possible positive corrélation between teacliing inputs and innate

?
i

o perience has the same impact on student achievement when the change is

vari ables. o

vary with the tota] amount of the input received, norwith the amounts of

“tion means that the Enit contribution of ‘a‘ variable like teaching ex-

abi 1ity (Hanushek and Kain. 1972 129) Family background variables ’ -

are therefore overstated toa grefter extent than the schooi resource

I . .
5. A linear additive speci fication of educationai production

- was utiiized by: EEO and by aﬂ the otherl cross-sectional studies con-

sidered in this review.? A linear additive: specification assumeL that
each unit of a particuiar resource contributes a constant amount to

student achievement The unit contribution of any one input does not.

any. other inputs (Goldberger, 1968:108-109). Operationaiiy this assurnp--.

from zero to one years ‘as when it is from 15 to 16 years It further ’ i

states the contribution is identical across student characteristics

- ~.l‘1

3
-

-

- - 9The variety is somewhategreater than is implied- by~th1s~state-—— —
ment. As Hanushek {1979) notes, several authors, including Coleman,

stratified samples by race or socio-economic background and: estimated

linear or logarithmic models within stratifications (Hanushek, 1972;

Smith, 1972). General covariance analyses which allow for 2 variety

of functiona1 forms in terms of underlying descriptions of teachers

have also been conducted (Hanushek, 1972; Murnane, 1975). A variety

of interactions among variables have been introduced (Murnane, 1975; '
Winkler, 1977; Summers 7+d Wolfe, 1977) The poifit was.made to illu- .
strate that EEO and mos. f the cross-sectional literature which - "
followed it left unexamined the curvilinear and interaction effects

that may have‘existed in the data
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1nputs utilized in EEO are least likely to reflect such 2 cowrelation.

‘The averaging of the teacher characteristics over the school obscures

‘ . , ‘ “ ‘ |
. L : - ' KA

- N
' . .. \
- . 5 -

|
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by environmental influences, including that of the sLhoo], the schoq] . fl
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'occurred across ge*qraphicai and racial subsamples. Although Mayeske e

S 13

Hhiie there is not much guidance about the appropriate functional fonn,‘
intuitively one might expect deciining marginal products and compiemen- i
tarity among inputs. 2y failing to incoroorate squared or ‘interaction
terms in the model, EEO ignored these p0551bi1ities ’

EEO's triking“ conciusion that the quality or quantity of
sch001 inputs had little or no effect on student achievement seems . 1
considenabiy less striking in 1ight of the above criticisms Only 20_

percent of the total variance was "exp]aineq.f Failure to congider '

past inputs, utiTization of stepwise regression, the existence of

measurement ernor particularly on the school inputs, and the omission
of innate abiiity probabiy biased downward the impact of the school

T'ESOW'CES .

po Rearialyses of EEQ

“Several reanalyses of EEQ data were conducted in an effort to
minimize these problems as. well as to'funther invéstigate the impact

of school resountEE“dn“Student achievement The reanalyses of EEO data

et al. (1969) reanalyzed tne total ‘EEQ sample, mcst of the reanalyses
-concentrated on the sixth grade sampie since the methodoiogicai short-

xcomingsfwere 1east severe for elementary students.‘01

The most interesting finding of the reanaiyses centered around

. wDetaiied criticism of the thibd, ninth, and twelfth grade
data can be found in: Armor (1972), Hanushek and Kain (1972), Jencks
(1972), Levin (1970), and Smith—%lQJ%)— :




4 the chdracteristjcs of:teachers. Teaching chardctefistics we;e statis- :
‘tically significant predictors of achievement, paéticu1ar1y’black a- X
chievement, a1thoﬁgh the magnitude of their effect was small (Spady,
1973:141-?42); A dgé;11ed discussioh of Hanushek (1968, 1970) will
1i{ustrate the ]atterﬁﬁeint more clearly. Hanushek did not want to -
assdhe the production process operated identically across racial lines;

thus, h% estimated the production of mathematical and verbal achieve-
ment sep%rate1y for b?gcks and white;. The unit of obéervafion was thé

Echéol;,tﬁe output measures were mean sixth grade scores on math andj i
¢ : ! i

verbal achievement tests. The‘teaching inputs -were degree level, ex-

11

: perieqée and verbal ability averaged ovef all the teachers in the

school at the time of the survey. Hanqshek reported that substantial .’ I
migration of teachers and students had occurred in the schools under

' study.;‘Error% in Variables”resulted. causing a downward bias in the

‘

coeffibiénts on thejéchool inputs’ (Murnane, 1975:11-13). Despite this
' bjés, the coefficieht dn“average teacheq experience was positive and

significant in all of the equations. The relation;hip was parﬁicular1y

4

strong in the black equations. The coefficient on teacher verbal
ability was a significant, positive predictor of black verbal Jchieve-
ment but 1hsign1ficant 1n}terms of black mathematical achievement.

The teacher's degree level was ingignif{cant for both races. } ;
Hagéghek‘s findings were subéianfiated by Smith (1972) Qﬁo, L
. . me ) !‘
R . a .' - . \
Tm—— nThe verbal ability score is being generalized here to repre-
sent the intelligence level of the teacher. The relationship between
verbal ability and personal attributes can be found in John C. Flanagan
et al. (196§:Chapters 7-8): : S

‘
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found that teaching characteristics accoun ted for a iarger unique
proportion ‘of achievement variance in biacks than whites. His iﬁndings
fon egree level and experience also paraiioied Hanushek's but the coef-
ficient on teacher's varbal abiiity was insignificant" Armor (1972) ,,a;)',
"7 demonstrated that the above results were not specific to northern :
v metropoiitan areas but heid also iQ the-south Southern ....ck verbal
"' achievement varied more with the characteristics of their instruttors ‘
* ; and schools than any other group in the EEO sampie The Mayeske et al.
(1969) reanaiysis of the total sampie supplied additional confirmation
of the above findings. The unique effect “of family background_on
~ achievement was greater tor'students of high socio-economic status;
the joint school and background effécts were greater for students of -

1ow socio-economic status

i

Two exceptions to‘the overalt pattern of differentiai race

effects emerged in studies by ,Michelson (1970)'and Guthrie et al..
(1971). Micheison, utilizing a three-equation model. to aiiow,for th¢ :
simuitaneous deternﬁnatidn of’ attitudes and achievement, found teacher
experience and verba1 ability to be significant predictors for whites
. but insignificant for blacks. In a simiiar vein, Guthrie et al. found
more significant correia ions between schooi resources and stud'nt
achievement when the students came from high socio-economic status (SES) .
v deciles. Their sampie was divided on the basis of SES deciies and the '
’ relationship betueen each school resource and verbal achievement was '

- -

examdned one at a time within the decile,  Variables found to be im-

-

in-

portant in isolation, however, might have proved insignificant 1f

- -
- ~.
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analyzed simultaneous]y with related variabies (Spady, 1973: 143 145).

The reanalyses 11lustrate that certain teaching characteristics
positiveiy inf]uence achievement, aithough the magnitude of the effect
is smaii. .Unfortunate1y the - findings are not consistent across the

, °

may be’inthelimited variance of the raciai and regional subzamples.

| Subgroups of students andfteachers will exhihit less variation or the

variabies measured than if compared tq their peers in other 1oca11ties.

difficuit to understand. ' vt “ ;

.
. . -
.

. Réiated’tross-Sectionai-Anaivses . .

. ¢ " . -

In addition to EEO and- its various reanaiyses otheo cross- -
sectionai studies arose attempting to expiain the reiation between
schooi resources and studept achievement. “Reviews of some of these
studies appear in Guthrie et al. (iQ?i) Averch et ai (]972), Cohn
(1975), Spady (1973),: and the October 1979 issue of Educationai

Leadership. Rather tham reiterate these reviews, his‘section will- be

.1imited specificaiiy to those studies which emphasize teaching re-

sources. .
" (\m Many of the studies discussed below utilize per pupii expendi-

. tures as an expl&natory variabie. The reiationship between expendi- -

tures, saiaries. and teaching characteristics shouid thus be, made ex-
plicit. . Per pupil expenditures usuaiiy inciude funds for eéuipment
and suppfies as we11 as for staff saiariesh Roughiy '65 percent of -t

.

Studies. A posslpie\explanation for the smaii size of the coefficienli

' The uneven impact of teaching characterisfics across races is much mare °
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. degree and years of experience. -, - , A :
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i ,
these expenditur?s are devotedlto teacher.saiaries CKahn, 1974: 20)
Re; pupi1 expenditures wiii thus be a partiai proxy for teacher sala~"

Saiaries, which vary across districts, are determined by such

A
<

3 -

benefits Studies which utiiize per pupil expenditures or saiaries

wii] thus, in part, be capturing the teacher‘“quaiity“ variables of

./%i9%' Ina nationwide sample; Moiienkopf and Melville. (1956) con-
troiied for socio-economic status and" found mean student achievement

,to be consistentiy ‘related to. 1ibrary and. suppiy'expenditures per f

© -~ "

student, iow pupii-teacher ratios, sma11 ciass size, and number of .

speciai staff in the schooi (psychoiogists, reading speciaiists)

Man; of tne probiems inherent in EEO arose in this survey, particuiarly,

the,probiem of selective response bias .,Oniy 506 principais, out of
the 1,877 schoois selected, repiied to the questionnaire and agreed
to execute the achievement tests Further the most significant >
schooi resource, 11brary and suppiy expenditures per pupiiJ may have

Ao

"been proxying for some othe schooi non-schooi, orpeergroup attribute.

Goodman (1959) also found special staff and per pupii expendi-
tures to be important for seventh and eieVenth graders in New York’

schooi districts. Contrnl : er socio-eocnomic status, mean seventh

grade composite achieVement was pos iveiy associated with’ the percen» .

B~
tage of teachers in the district with over five years of training.
The. partiai correlation was 37 HhenxanaiyZed in isoiationg per
pupii expenditures and speciai staff were second and third in order .
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Nonetheiess, it appeared experience was the most significant predictor

" in small, rural districts Further ciouding the issue,.a negative

"association was found between per pup11 expenditures and achievement
R et al.'s (1965) resuits ?or urban Caiifornia districts, yet 1nconsis-
.‘Moiienkopf and Meiviile (1956), and Goodman (1959). Benson et al.'s

C (1965) resuits onfrurai districts did not confirm Kiesiing either. In
o disrricts with, Iess than 4, 500 pupi1s, mean teacher saiaries were

’ positiveiy reiated to student achievement (Spady, 1973 146-147).

, sources and- outputs “In 39 Chicago pubiic high schools. His models took

i

, Atof importance The high correiation between expenditures. training,

and specia1 staff preciuded their being anaiyzed simuitaneousiy

e e et e I

(4

of achievement o : : ’ . C.
_ Kiesiing s (1967) reana]ysis of the same data did not produce

sinﬁiar conciusions Ciassifying the districts on the basis of size,

he found a strong positive association between per pupii expenditures

and achievement in districts with greater than ﬁ ,000 (mostly disadvan-

taged) pupils In smaiier districts, the association was random and

Pyee—

B maril s S SNSRI - -

, sometimes negative : T -

Kiesiing s (1969) study of fourth to sixth grade achievement

|
gains in 97 New York districts was more sophisticated, yetfagain no

—~
"~ association was~found between per pupi1 -expendi tures and achievement .-

in urban districts. The negative finding was consistent with Benson

tent with’ Kiesiing's earlier work and with findings by Armor (1972),

_ Burkhead- (1957) examined the relationship between school re-

the form.
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where . EA = proportion of students in a school scoring above the ¢ I

40th percentile on: e1eventh grade IQ and reading tests
. HE = median family income for thé school ‘
:'-;A - SE = vectors of school resource characteristics 1nc1ud1ng° o | 1
' 4 4 median teacher experience, proportion of teachers mth . 1

Master (3 degree or higher, textbook expendityus es per

pupﬂ material and supp1y expenditures per pupﬂ ’
.Fonowing the statistica1 methodology of Co1eman et al. (1966), the .
famﬂy background vector was entered first. Th1s vector thus ref‘lected -
] any var1}nce “which could ‘have -been explained Jo1nt1y by the famﬂy and
:v T | " school resource vectors. Median family income yielded an R2 of .81

) cthe addition of the schoo1 resource vector raised the R to .86. . ' &

An add1t'lona1 study 1nvo1v1ng Burkhead Fox, and Holland (1967)

el|p1oyed data from Clncago, At1anta, and the -original Project Talent
12

. o LN " Y
. ‘M—;w!ilé—'mmw«\\!‘bx Tt

samp1e4

- N » . -
in this study; the school to school variation in achievement represented
. CoL L | =

The 1eve1 of aggregation of problem 1nherent,m EEQ arose

e T ) nsesides tha Office of Education Survey, Pro,)ect Talent col- - .
«1ected survay data from a nationwide sample of students. Roughly Al T
- - 400,000 studénts from-987 schools received the questionnaire.” As
e :121(1?" (1977: 78) discussed the Ta1ent data- differs from the Report |
- data in: - .
N 1..-Only secondary school students were considered -
~ 2. No information 'was directly collected from the teachers, a1though > R
~ school- principals wére administered questionnaries.
3. Follow-up questionnaires were planned. : .o
: : 4. Race information was not gathered in the initial survey, but did
- .. - appear in a follow-up questionnaire. -
. 5. -More extensive data on student attitudes, aptitudes and ac!neve-
| - ment was co1'lected. ‘
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the‘uope_r 1imits of the effects that could be attributed to the schooT

resources. Addi tional-problems were created because the achievement

,_tests_weu_not-siai-‘!ar-across—cities'—i‘eachfn‘g" resources were signi-

——

cuiar sample tested. In Chicago, teacher experience was_negatively
related to pupi 1s! reading scores.. Teacher experience was positive

in the Project Talent sample and more significant than the’positive .

not significant fn Atlanta. o o S0

Three additionai studies found teacher saiaries to be important
predictors of achievement Cohn (1968), controlling for socio-economic:
status, found median teacher ..a]aries to be positively associated mth
{ncrements in achievement in Iowa high school districts Number of

- teachers’ coﬂege credit hours was negative, however. Averch-and  -.
Kiesiing (1970) reported simi Iar results using ProJect Talent data.
Raymond (1968) examined average schoiastic achievement by county from
a sampie of 5.000 West \hrgina high school students who went to West
Virginia University. The output measures utihzed were freshmen college

= scores on the American Conege Test (ACT) and grade point average.” The
county of pre-co'llege attendance determined the school inputs. Raymond
attenpted to determine if the quahty of eiementary and secondary .
schoo1 teachers inﬂuenced either of the output measures. Using county

’ census data to controi for students socio~economic status, teachrr : :

| salary was‘ the most important predictor of both'outputs. Eiementary
school salaries. were particuiariy powerful, possibly implying the '

¢
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ficant, but the signs on the coefficients were sensitive to the parti- -

= impact of starting sa1aries. Hedian teacher salary was positive but -
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) existence of a lagged re1ationship between teachers characteristics

-

) and student performance. ) - ]
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sign1f1cant at the .05 1eve1

We now turn to those studies which 1ook at more specific

'teacher characterist1cs. Bowles (1969) looked at black male twe1fth

ﬁ'graders from tne ProJect Talent samp1e. The percentage of teachers in

the student 's school with graduate tra1n1ng, small class s1ze, and ex-
x

pend1tures per student on non-teach1ng 1nputs were positively associated i

with reading and mathematics achievement. However, onIy_c[ass size was

(3

T Katzman (1968) 1nvestigated the product1on of six school out-

i

puts across 56 e1ementary districts in Boston. The output measures

i

. 1nc1uded_med1an fifth grade math scores, median increments in read1ng
; -scores from tne second to the sixth grade, two measures of school

oattendance, and_the_percentage of students in each d1str1ct who took

and passed the entrance exdm to Boston's pretigious Latin schooi. The

' percentage of permanently employed (tenured) teachers had a positive '

1mpact on five outputs but a s1ight1y negative influence on the incre-

ments in reading ach1evement. Two characteristics associated_nith .

teachers’ sa1aries, the percentage of teachers in a district with one

to ten years'of experdence'and the percentage of teachers with a o

Haster s degree, were even more 1nconsistent' both variab1es were

) positive]y associateo with school attendance measures., but negative1y

related to readfng increments. The percentage of annua1 teacher turn-

over had a negative association with all output. measures.

T eme e e mee A ate

»




Y _ . 22

i ——

Levin (1970)13 was'part'lcuhﬂy toncerned that a single equa-

oY

L5
xxxxxx

- two-stage lease s,_duare"s was thus employed.'® Levin utilized EEQ data .

tion-modei-would{tead—to biased and imconsistent estimates on. the re-
source ﬁlpﬁi{ He pointed out that student att?es. besides being
t

important inputs, were also important outputs in‘the production of
7 cognitive achié{ement. Conéep'tuaﬂy. achigvement (A) would be a func-
tion of student attitudes (N), innate abi_ﬁty (1), school n’e”*sources_‘

" {S), and influences external to the school (F), or:
(1-3) A= £(1,F,S,N) .]4_‘;

‘ Siflce he.postulated achievement also influenced attitudes, a second

equation was required, or:

(1-4) N = f(A,I,5,F) . S

The interdeperiden_cg oj" the independent and depehden"t. variables implied

the values must be solved silaiu1taneous1y to produce unbiased estimates;
g) e rd s - v

-

~ Tyuch of the work described can also be attributed to Samuel
Bowles. Although this particular study was published by Levin, other
similar studies were published by Bowles (1969, 1970) and the two

~ jointly - Bowles and Levin (1968a, 1968b).

: ”Thi's example-is only 11lustrative; a complete specification
. requires a separate equation for each of the endogenous variables.-

: ']-SBomes ‘approached the interdependency problem differently;
he solved the system of simultaneous equations for the reduced forms.
Each endogenous variable was thus expressed as a function of .the exo-
genous variables. Ordinary least squares then gave consistent esti-
mates of the parameters. Using EEQ data, he compaped reduced form and
structural equation estimates. ~In ‘contrasting thetwo sets of estimates,
1ittle difference was found in the values of the coefficients on the
- school inputs. - _ o -

omoy
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4  from an ;aste}n metropoii;an'drea and_yés éxtreme1y éaggful in his

)

N construction of. the §chdo1 inputs. To @1nimize measuremgné error l];“ B

S }Ewﬁi?ﬁ would resu1f‘fﬁ?u,residehtia1 mobil_ity,16 Levif gon;idered oniy :
those students who recétyed all of their education in the school they = 7.~
were currently att;nding; " Teacher characteristics wefé avgrag&s a&ro§§

the third and fifth grade 1nstfuctors in each school. While average

: teacher degree Tevel had 'no s%gnificant relationship with verbal
" achievement, éverhge'teachér_e&periencé was strongly positive. Levin
. found also that teacher’s verbal ability and institution of under-

- o graduate training'wkre insignificant predictors of student zchievement.

) Longi tudinal Aqa1ysé§ )

Kl

Four 1ongiguaiﬁa1ostudies-of educational p;oductibn relation-
 ships, Hanushek (1971), Murnane (1975), Winkler (1977) and Summers and .
Wolfe (1977, will now be examined. .The.stqqies_are classified as
3 1qngffi&fﬁai becadse'ea%b<employs data which cover ﬁoré than a siﬁgle '
. year, In adﬁ%tioﬁ, three of the studies utilize data whgre'students; RS

. - [
1

-are match?d tb theiiwéespgctivé‘feichers. The problem of obscuring.‘ ~§ ok

’ the relationship betwéen iéhievement and teaching characteristics by
g ' -

excessive aggregationfjé thus avoided. -

| . S
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187he estimated effect of school inputs on achievement will be -
-biased downward 1if the school inputs assigned in September or October -
do not reflect school inputs in previous years. Hanushek and Kain - s
(1972:130-131) argue that the problem of a spurfous correlation is even L
> more critical for blacks since they have -a higher mobility rate than ’

v .

L owhites o o | !

@
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The_impontance—of—iormal—teacher—credentiaisi‘EXperience and §

.(1 -1) fAit = g(Fi,Pi.Ii.S ) »

graduate education can be.partially seen in the rigorously derived
results of’Hanushek (1971). One of the strongest points of Hanushek'

) work lies in his explicit development of a conceptual model of the

educational production process. The model stated in the opening sec- -

tions of this review, -

was first discussed in detail by Hanushek in hlS l968 doctoral disser--

. tation. Recogni21ng the _problems posed by the omission of innate

ability and previous ‘school inputs, he included a measure “of past

,achievement in the estimating equation " A model with‘prqyious-achieve~

ment this measured-the "valued-added" of the current school inputs. '
i

Hanushek argued biases would occur only if the missing portion of®
innate ability was correlated with the rate of learning (as opposed to -

*, the level). The portion of innate ability'that was inherited would be

17

l
ptured by the family background variables. Difficulties Jin inter-

‘. preting school resource effects would not arise unless there was a

mechanism connecting the “non-hereditary portion of innate ability

'with specific school resourcesl -

o -

The basic sample consisted of third graders from a large $chool i

”

L ‘.é ..

S 17The family background variables will capture the inherited

- portion of innate ability only if social mobility is correlated with |
‘ _ability The above situation ‘thus may not hold for blacks.
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third grade instructors or on the first and third grade achievement
scores, the student was dropped from_the anaiysws Missing data thus
reduced the tota1 san'pie “of 2,445 students to 1,061. The sample was
then stratified on the basis of race} (white vs. Mexican-American) and .
father 'S occupation (manua1 vs*"’ non-manuai) The stratification was
Jjustified on the- g\‘ounds that the proxies for the background inputs
might not have the Same meaning across races. There a1so appeared to
“beno a 2!_'19_!_'_ reason to inzi on the same model of the educational
. process }’ér both groups The foﬂowing equation was used to estimate:

the white, manuai (n =515) and white, non-manual (n=323) samples.

. (1-5),. Aj3 a ‘ 131 +a2F+aR+a4T3+a5T2+u"'

" where: A j3 = achievement of jth student grade three

' A:ﬂ = achievement- ofwjth student -grade one - e

« F= dumny variabie for femaie student

S A oy

R = repeat grade: =1 if grade repeated, 0 otherwise
Té,- {3 = second and third grade teacher characterist-ics (experi-
ence, hours’ of graduate education,_ verbal ability sco're,

" years since most recent educational experience,-and ._

SR years of experience with a particuiar socio-economic |

] -

levei )

) Experience and hours of graduate education were stati..tica'ny
insignificant for second and third grade instructors in both sampies
The characteristics which J:ere determined to_be significant varied

> 1

o |

i35
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system in California. If data were not available on'the second or N
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. predicthrs -of third grade achievement for the white, manual sample.
: was again 1mportant but experience with this socio-economic group" - B

replaced verbal score as a significant variabie Teacher characteris-

' tics did not appear to be important for the Mexfcan-American sainple. 18

- at the .10 ievel

slightly across the sampies Second and third grade instructors v

verbal score and recentness of educationa1 experience were important

\
\

In the white, non-manua1 sampie, recentness of educationa] experience

-Hanushek reLsoned this was probably due to a language barrier, yet it ’

may have resulted from the small sample size (n.=140). 5 ' »"

An anaiysis similar to Hanushek‘s was conducted by Murnane
(1975) using two cohorts bf eiementary black students from New Haven S
Bgth cohorts contained approximateiy 440 pupiis yet oniy one covered

a two-year period. Progress in reading and mathematics was measured _

\\ A N :

Hanushek tested for measured and unmeasured teacher charac- L
teristics by capstructing a series of dichotomous variables, Ty4,_ for :
each instructor\{n the sample. Regression anaiysis was then u 11ized
to explain third grade achievement in terms of teachers. If the jth
student had the ith\teacher, Tyj equaied 1 for him and Ti; equaled 0
where k#1. Thus'

' - (1) A13'tiTi +aFj+bAjz+Uj T - -7 \‘.ﬁ

where-t., a, b = estimated\regression coefficients. This approach
made it possible to test whether the classroom coefficients wer: signi-
ficantly different from a constant, or whether real differences existed
among teachers in terms of theixr contribution to performance gains.
For any one student in a specifit classroom (i)

(2) A3j = t1 + aF + bAz

where ¢ is a constant for students in alJ classrooms. The results of - '

For Hexican-Americans, 1t was not possibie reject the hypothesis
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fbr’students who had been matched up to their respective teachers
Unfortunate]y, in the’ two-year sampie, Murnane did not investiga.e
lagged teacher characteristics. That is, second grade instructors*
characteristifs were not inc]uded in the estimating equations for

third grade achievement. In equation form

(1:6) Aj3.- 30*f Aj2 t af +:a3Y * T,y +u

.s ' . . \

“ad } N - - o — o
(1-7) j? = a o+ A, 51+ azF + a3Y + a4T2 +u ..

where: j3,l jZ’ A31 = achievement of the jth student third, second-
or first grade]9
F = dummy yariabie for maiegstudent : ‘ : .
. Y= vectorﬁof background variables including dummy variable
| o for 1iuing in. subsidized housing, percentage of. rental
- ~ “units on “the biock where “the student lived with rents less °
than $60 per month, and percentage of the population under
18 years of age who 1ived‘in ‘a female-headed household
73, Té = Vector of characteristics inciuding experience, pos-

session of. a Master 's degree, undergraduate major,eunder-,

b

. . 4 . .
' s A A e = . ., - - e o4 as
e T o i T R A RPN o - - -

graduate grade-point avera e, race, sex, and maritai status

of the third and second grade teacher.

¢

-

]9AJ1 is not reaiiy the student’s first grade achievement score

but Tepresents the test score at the beginning of the second grade.
" Aj2 represents the test at: the end of the second grade.

. ‘

* 3
e V | 4 ‘ ' 37 ' ’ . ! :
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It was themfore iupossibie to determine if second grade teacning re- .
sources had any ilpact on tnird grade performance beyond possible in- J
o ’ | ’d_irect effects; captured in _the 1agged achievement variable. o v
' _Murnane's results are inte'rest-‘ing on several grounds. His treat-
ment of the experience variable was novel in that it highiighted the
initia1 years of experience. Experience was inciuded in the model as a
three-piece 1inear function. constrained to have corner points at two and
five years of experienc;e. This specificaticn showed achievement improved
dramaticaﬂy when the instructor"was between his or her first and third
‘ years of teaching ~ Students who had an instructor with two years of ex- -
perience scored on average five point_s higher than students who had tea-
' 'chers with“no experience. Since in grade equivaient score unitszo‘ five - :
points represeni.ed five months of progress. tnis wa$ a substantiai I
difference., 'l'he pattern of coefficients from three to five years of °
experience suggested these teachers were not more effective than in-
: structors with tw/o/years of experience. While performance declined in
a11‘ the sampies. the de¢line was s‘ignificant in the'first conort only. -
No consistent' relationship was found between perfomnce [nd teachers

with greater than five years of experience. Instructors With five

- e e e ~ - [

C ——

2"J\c:hie\vemes'\t scores are reported in a variety of ways: raw
scores, .standard.scores, percentiie ranks, stanines, and grade cquiva- -
lents. A grade equivalent score -scale can be thought of as a develop-
ment scale. It is used to relate raw scores from the various levels to
each other. The unit of measurement {s one-tenth of the difference be-
tween medians for successive grade.  Thus, a score of 37 implies the
student's raw score on the test is the same as that made by the(median
pupil in the third grade at the end of the seventh month in that grade
(I.indqgist and Hieronymus, 1964).
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o years of experieng’e were as effective as ,those _wi th ten years of ex-

P’/

pe?':i'ence. The returns from?l"[earning By doing were tota'ny exhaust’ed ] ..

“.

,
L v . o« > -

< i the ffrst five- years R -’,_ ,1 . . . 4e,¢~;u

a

r& N
-

The only-other teacher. charicteristic consistently related to

pupi - performence was sex.' Male teachers were more effective in: f,‘. N 4
teaching hoth reading and mathematics No consistent significant re~ -

]ationship was found betueen performance and race of teacher, highest

-~

/degree attained. undergraduate haau undergraduate grade-point average, -

or marital status. Murnane also investigated whether certain teacher -
characteristics were more effective with certain types of students

.- Five interaction variabies were tested _but none were significant - ’
21 "

— S g—

across the sampies o ‘ |

In contrast to a?i other researchers, Murnane had explicit peer - ; 3‘
group measires. 1In order to substantiate EEO's strong finding on péer | “
group inﬂuences~ ke inciuded the class mean achievement scores and ‘the e

. standard deviation of these scores in his estimating equations. Qn "
aggregate measure of student turnover was ca1cu1ated by subtracting the - °
average class size from the “total number of student names 1y each S

N g - 1]
i . . ¢ .-
.

i - . T d / ! . . »
’ 21'l’he following hypotheses were tested: . ' -r
1. Male teachers are more effective vith~ma1e students than with fe-
male students.
* 2. Bldck teachers are more effective wi th male students~than—with<~ «—**“-r-‘““”
.—-female-students (or vice versa). - -
3. The relationship between experience and. student perfornance is o
‘different for black, as opposed to white, teachers. ‘
4. Male and/or -female teachers have greater success with low achieving
students than high achieving students (or vice versa).
5. Black and/or white teachers-have greater success with 1w achieving
" students than high achieving students/(or vice versa)




: attendance register

dents: with bigh initial achievement levels. - f e !

..abies:/\\ficst grade achievement. measures of falniiy *background. and . Lt

,ables. - Students were not matched to’ their respective instruct /rs -

S
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. - - - . . PN
. - . - . 5 . L3N -
. - > - \ - ."11-',’
. s R
.y

‘Mean and standard deviation of achievetne'nt \vere -
unrelated to student perfornence Murnane cautioned that the °lacit of : = : g“
significance was lnisleading. both measures' were biased to the-eéxtent g

_that students were non-randonﬂy absent on the days the tests were ad- ‘a‘ ‘
ministered. Student turnover had a consistentl,y negative effect an « Lot

reading achievement\ the deieterious effect was even greater for‘stu-' '

T « -

k)
.

" Longitudinal data on approximatgy 800 biack and white - ,
Caiifornia students were jutilized by Hinkler (1977) " in an educationai .o

\Qr:gduction study emphasizing peer group infiue/nces In predir 1ng

eighth grade- acﬁevement. Winkler used the foiiowing exp atory vari- Cl
[ J} .

peer group comosition and. teacher characteristics 399regated over the “
eight years The advantages of observing students over eight years '

were greatiy offset by the agfgregai.ion of the peer and te cher vari-.

~

therefore, the resources did not accurateiy refiect the inputs the
[

pupil received o ' ) _ M . o®
~
The teacher variabies were caicuiated by computing ‘the average

characteristics of teachers in edch. grade of each schoo‘i for speci fic

schooi years For exanpie. a student “in grade’eight in 1964 was - as- e -

’ teachers. 1958 grade three'teachers. 1961 orade four teachers, 1961 P
- -grade five teachers. 1961 grade six teachers.-e196'l grade seVen teachersp
_and 1961 grade eight teachers

-
o

Had the student not repeated e grade.
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B '%;; 2 he or, she would have been in the first grade in 1957, second in 1958,
e thirg in- 1959, fodéth 4n 1960, ﬁifth in 161, sixth in 1962, seventh
: ?'J;‘ jn.1963, and eighth’in 1965 The«assumption was thus made that the

. ¥
s e - a\““’séf’

aractefistics of, teachers in adJacent years (e. g., 1957, 1959) were ~
5 'H-il }h .
1 ntica1 xozthe characteri tics of teachers for which data were re- °

a

corded (e,g., 1958i. To the“exte t that each pupii s actuaT teacher ' i f%i

"y characteristics differedsfrom the average characteristics errors in

'?'A - measurement were introduced*resuiting in biased coefficients. The

gﬁ'fi: - ; ‘ caicuiation of the peer~group variabies was a1so complex and wiii not

,?:'tfl' " be expiicitly discassed here:” It seems sufficient to state that the - "
g%}%; T;l,‘ ( peer group’ measures were’not ciassnate characteristics but rather o
;%5f~;-‘_ o highiy aggreqated“socio-economic indicators based .on the number of .. = - s‘ )

.£ S schooi-age chiidren in a school attendance area. ;

- ) . e Bk
.o Two models were.estimated In the First model, the reievant\\\ )

?]L; "‘_‘ o average characteristics were(further'aggregated to obtain one variable - e

_per characteristic for each studen% Thus, a characteristic such as

é‘
teacher saiary was agqregated over the eight years to produce a singie

_salary variabie. In the: first mode1 for biacks, salary was significant

“s for students in the coiiege preparatory track, but insignificant for

» .

‘students jln Athe vocationai track when salary was repiaced by its de-

'terminants,texperience and 1eve1 of education, fnsignificant coeffi-

e,

}%;ff' ""," cients resdited 1his resuit was “surprising given that, saiary alone

3

uas positiVe and statisticaliy Significant. It is possible that the

¢,4 ;""

,:?;;1'? , ‘A’ interaction of experience and credits was the important predictor for
: 4 s blacks. In other words, the relationship may be muitiplicative, not




E . PR . [ Y’ . ELL L .
VTR TC R NI T S -—wm it ol g o % o g Al Al W+ w2 e TR R T E T

R | 2

\ (.'*y‘“"- SO o e - ," B
‘additive. “The coefficients on quaiity of undergraduate education were
1arge and significantiy positive. No ‘measures of baccalaureate institu-‘
,"tion quaiity were avaiiabie for eiementary teachers, however. Teacher
salary and experience were important for white students in both tracks.
‘,,’houever. teacher credits and undergraduate institution quaiity were
:insignificant. e S

It? the second modei Hinkier atteupted to more funy uti lize

ti'e longitudina1 nature of his data. He could not include all eight
,years of teacher data. since the construction of the variables iupiied

29. Instead "he constrained the coeffi- :

a high degme of. coihnearity.
cients tola particuiar pattern using the .1inear parameterization of
distributed lags suggested by Almon (1965) Teacher's saiary,in the
current year was a signiﬁcant predictor for blacks, yet none of the

. other distributed 1ag coefficients on salary or experience were sxgnifi-
cant. - A radicany different pattern was observed for whites; all eight
. ‘distributed 1ag coefficients on saiary and experience uere significant
at the 10 1eve§ \ Y The lowest marginal products were observed on the

' most distant resources. Hinkier s resylts for whites thus impiied t
fnprevious teachers can have a deiayed effect on student achicvement

‘i’he~ final 1ongitudina1 -study that will be conSidered in’ thiJ

-

'review was undertaken by Sunmers and Wolfe (1977) ETementary, Juni%)r

T - .y -

ZZAU ‘students in a particwiar grade, ch001 and year n.ceived
identical teached characteristics. In addition; students in ‘| years
for which data were not collected (1957 or 1959). received characteris-
tics from “the’ other 'years (1958). Thus, third grade students in-1957,
: 1958 /and 1959 froin,;the same schooi received identica'ﬂ inputs.
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and senior Pigh schooi students were matched to their respective in- ..

- structor resulting in 627 sixth grade students, 553 eighth grade stu-

- dents. and 716 tueifth grade students. Due to-the many problems asso-
" ciated with predicting Junior and senior high schoo1 achievement, the
: focus here wi'li be restricted ‘to the elementary sample.
The dependent variah'le utiiized was the change in student com- -
-7posite achievelnent score: on the Iowa Test of Basic Skills from the third
" to the “sixth grade.. The school inputs. ‘corisidered were variabies from |
the sixth grade only. The change in achievement from grade three to

grade six was thus attributed entirely_ to the sixth grade instructor..
vBy interacting student and teacher characteristics, Summers . and Hoife -
: delnonstrated sixth’ grade teachelr experience uas important for high d o
__achievang students, but negatively affected the 1earning growth of - 1ow .

achievers. The ratings23

~of the sixth grade teacher's undergraduate -

institution, whiie significant for all types of students, were particu-
1ar1y inportant for 1ou incolne pupﬂs. Eduoational credentiais beyond

‘ a baccalaureate degree were not discriminating predictors of achu.ve-

‘snent gronth. The instructor's score on the National Teachers' Examina- —

tion was likewise insignificant. - _ D

A . 3 R
' As substitutes for the unavailable classmate characteristics, @ :& - -
- 23rhe Goursan rating of Jndergraduate programs (Gourman, 1967) ¥
was used The ratings are based on five areas: . 3’ g

1. .individual departments

&

2. administration )

. 3. faculty {including student/staff ratios and. research)
4. student services, and - -
5. general areas such as facilities or alumni support.

" The rating is’an average of the five areas. ~

t
)
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‘Summers and Wolfe used var'iables entitled ZHigh Achievers and %Low

‘Achievers. The variames were calcmated by using the average ?ercen-

"3! s 3 - the 84th Natiohal Percentﬂe or below the 16th Natlona1 Percenti 1e on
: '~ the Ioua Test of’BasIc Skﬂ‘ls. Students who tested below grade level
- {‘ . were greatly aided by being 1n a school with _high achievers. This

4 :
g;f."i-——,'//gl’lding was particmaﬂy signiﬁcant since it was revealed high a-

-

“chievi ng students were nct adverse‘ly affected -

Cross-Sectionﬂ “Longitudinal Findin
. and Tﬁeir E%t'c?encies

= In attempting to integrate \tne findings of the cross-sectional -

(3L}

and Tongitudinal studies, a brief sum\ay pf the conclusions. regarding
" teacher characteristics seems warranted. Conclusions regardfné tea-
cner's verbal ability, m:dergradyate training inst{tution, salary, ex-
perience, and level of edgcation are discussed below. The findings con-
. ceﬁing per ’pupi-Texpe'nditures are also discus‘se,d nue to their ciose
ne1ationship to teacher's salary. _

Teacher verbal ability was found to be posﬂ:ive and significant
in studies by Bosﬂes and Levin- (1968a), Hanushek (1968, 1970), Bowles
(1970), Michelson (1970), Guthrie et al. (1971), and Boardman et al.
(1973). Cowaan et al. {1966) found teacher's verbal ability score to
be posftive, although its impact was small relative to peer and family

. background.variables. Levin (1970} and Smith (1972) found teacher's
verbal ability to be positive, but statistically insignificant, as did
Armor (1972) in his nqrt'nei‘n white and southern black and white equations.

“

tage of students in tbe fifth and sixtn grades who scored either above

——
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The sole négative finding can-'be attributed to Armor. who found an in-
b verse re1ationship betueen northern b1ack achievement and teacher s
verbal abi1ﬁty.

gua1igz' of the teacher's undeggraduate traini_g.was posi~
tive and sign1f1cant in studies by Winkler (1977) and Summers and Wolfe
(1977). Levin (1970) fbund the institution of undergraduate training
to be 1nsignif1cant1y re1ated to student achjevenent.
Teacrerasa1aries were found to have a’positive. s1gn1ficant
re1atxonship with achievement in ‘studies by Bowles and LeV1n (1968a),
. Cohn (1968), Raymond (1968), Averch and Kies11ng‘(1970). Armor (1972).
_,andruinkler (1977). Burkhead, Fox, and Hol1and (1967) reported a posi-
“tive sign on, salaries in their Atlanta samp1e. In contrast, Benson et

'a1. (1965)1fbund a negative sign on sa1ar1es_1n their study involving

f'1arge urban -districts. Two studies, Thomas (1962) and Burkhead, Fox,

and Hol1and (1987) with their Talent sample, conc1uded starting teacher
sa1ar1es were s: gnificant pred1ctors of student ach1evement. )
Per pupil expendi tures were pos1t1ve and significant in studies

by MolTenkopf and Melville (1956). Goodman (1959). and Kies1ing (1967)

~.with his subsaup]e of large districts. CoIeman et al. (1966) found per

pupil expenditures to be insignificant while a negative relationship
was reportéd in the urban dthr1ct analysis of Kies]ing {1969).
Teacher experience was found to have a positive and significant
relationship wdth student achievement in- reserach hy Goodman (1959).
Thomas (1962), Burkhead. Foh. and Ho11nnd with their Talent sample,

Levin (1970), Michelson (1970) with his white sample, Hanushek (1968,
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1970) Guthrie et al. (1971) Murnane (1975), Winkler (1977)"with nis ;
white sampie, and Sunuers and Holfe (1977) with their sample of high L ‘.fiﬁ
achievers. Hanushek (1972) and Safth (1972) found teacher's experience oy

Re

&

to be positive but'insignificant Negative relationships were reported

by Burkhead, Fox, nd Holland (1067) with their Chicago sample. Katzman »

(1968), and Suamers and Holfe (1977) with their sample cf low achievers. ,
' Teacher s dggree level was the most consistent characteristic B :

el
RN

across the studies. Possession of a Master's or _higher degree was in- )

.~

8§,

significantly reiaggd.to student achievement in studies by Cohn (1968).
. Katzman (1968}, Hanushek (1968. 1979, 1972) Bowles (1969), Levin

(1970), Smith (1972), Murnane (1975), Hinkler (1977), and Summers and

Wolfe (1977) o ’ L

.
PO
-

N

Ten s;udies thus showed salary or expenditure levels to be ‘>
poSitively related to student achievement. The two exceptions, Benson

et al. (1955) and Kiesling {1969), utilized data from large urban cen-

-

ters. Hidden in the aggregation of district figures were high concen- *
trafions of low socio-economic and black students. While the latter
tuo studies imply resource expenditures do not have a strong positive
impact an urban minorities, the aggregation of school and famdly re-

- source variables was so pervasive it was unclear whichastudents were oA

ol

responding to the various resources. ~Expenditure levels may also re-,
flect differentialfliving'costs; it 1s.not clear if the figures were’
representative of reiative'costs or real purchasing.power (Spady, 1973:
149). At least one study has shown that -the highest proportion of high

salaricd teachers are employed in the inner city (Anderson and Mark, .




, changing over time,
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1976) ﬁetropoiitan areas may thus have high concentrations of teachers

with many years of experience and/or graduate degrees. Despite these

difficuities, it seems fairiy safe ‘to conclude that higher teacher

saia.ies, uhich imply higher formal credentiais. are positively related

to achievement. o -

If saiary 1eve1s and fbrmai credentiais are proxies for each

other, why are the findings on formal credentials so mixed? 'Aside from.‘

purely statisti considerations, the answer may lie partly in the
fact that the conclusions regarding experience and deprees are subjeck
to more than one interpretation. For instance, the positive imnact of .
teaéher experience is.assumed 'to result fron the acquisitibn of skills
oyer tWe ccurse of‘many schocilyears. It is'aiso possible that,as Lo~
teachers accumulateaseniqrity, they transfer~to schools in "“good”
neighBorhoods with high'achie;ing students. The‘association between'
achievement and experience may thus be a partial reflection of staff
selection bias (Spady, 1973:151). Capable, experienced teachers may h
also. have the option of leaving the classroom for higher paying adminis-
trative and gJidance posts. A selection mechanism of this type will _

bias dounuard the experience performance reiationship. On the other

f Tren hand,_those individuals who have dif?icuity coping with students may

dl-ev,
1eave the profession earﬂy. Finally, if the pooi of new teachers is

24

-

a cross-sectional study many not discpver a

]

<

2‘One couid argue” that-each successive poo! of new teachers has

more sophisticated training. Weaver (1978), however, shows that ability

of new teachers (as measured by SAT ‘scores) is-decreasing, suggesting

’ perhaps that 1ess capabie individuais are entering the profession.

!
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" statisticai relationship even it one actually exists.

L The review of the cross-sectionai and longitudinal 1iterature
reveais some potential fTaws with the method%logy employed to determine
if characteristics of teachers are instrumental in producing student .

‘ achievement Those properties which are desirabie but absent from

2‘ either a11 ora majority of the-studies are enumerated below:

1. A model uhich attempts to determine the importance of

' t2aching characteristics in the production of student achievement shouid
_ include measures of both present and past’ teaching resources. Th°
findings of Coieman et al. (1966), Raymond (1968), Hlnushek (1972), and -
Hinkier (1977) suggest previous teacher characteristics have a direct

- effect on current student achievement. In addition to the direct ef- |
fects, prev1ous teacher characteristics may be refiected 1nd1rect1y
through the 1agged achievement level. The omission of previous teacher
characteristics may underestimate the total contribution of mstruction
and circumscribe the: poiicy implications of the model.

2. Individuai student and teacher observations are desirable
in‘orderﬁto avoid ohscuring the studént~teacher reiationship by aggre-
tation of variabies \\

3. The school resources included in the model shouid raflect
only those resourres the student actuaiiy received For exampie, the .
presence of a science laboratory should not be included as an cxpiana-
" tory variable for business séudents ' ‘

4. Eiementary schooi\sampies shou1d be,utilized whenever pos- _

_ sible. Muitipie,instructors contaminates sampies of junior and senior
\ ..
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high school students. P v ‘ : o
‘5. ‘Peer. 1nfluences should be as specific as pessible. Idea11y
we would like 2 measure of the studert's classmates characteristics.

6. :The assumptions of the linear additive specificicion can

be made less restrictive by 1ncorpon;ting squared and interact{on terms o
in the-model.— o ‘ ‘,3 :
The present study will go beyond the exlsting ]1teratqre by 1ncorpor- o
ating all six of the above desirable properties 1nto 1ts methodology. S

»
oo




T Chapter 2 .
it oo '
Al GITUDINA; MCOEL OF EDUCATIONAL .PRODUCTION

The objective of this chapter is -to highlight some basic’ theo- o \
retical aspects of educational production functians andlt Jevelop the . E{%
model to be estimated The mu]tip]e output nature of the educational A ‘ié
process*and the key inputs - family backgrounds ability, school, and - ";?%

‘peer group resources will be discussed The differing assumptions
that underlie educationai production as opposed to industrifi production
are also deve]oped Finally, since the primary focus of this research
is the effect of.teaching characteristics over time, a conceptuaT model
cutlining the possible direct and indirect impacts of these characteris-

tics on the production of studest achievement will.be elucidated.

The Output of Education . ‘ LN

fducationai production is a multiple output process. The out-
' puts can loosely be categorized as cognitive or non-cognitive (Bloom,
1956). 'Cognitive outputs include general as well as subject-specific
Kincreases in abilfty or knowledge, and are usually measured by achieve- a
ment test scores. Behavioral attributes such as the extent of one's "
" socia]ization. or changes in attitudes and preferences, are classified
‘as non-cognitive outputs. In comparison to cognitive outputs, non-

coguitive outputs'are difficult to'identify and measure. - As a resuit. ‘

a majority of the empirical studies have concentrated solely on.the

H " -1 ) 1' 40
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oo ‘production of achievement.as ‘measured in standardi;éd test scores.

The omission of non-cognitive outputs implies certain subtle

1nporfaﬁi'ecﬁnometric'1@p1icatigns. These assumption§ and i%pl%cations
can be c1arffied by constructing a siﬁp1e two-eguati&n system for the ..
production of cognitive and non-cdgnitive outputs.
' Let. ' |

Vy1 = cqéﬁiti@e'output (aéhiévément)

Yy noq-é%gqﬁtive odtp@t (§9b1a11?ation)

X = vector ofiinputs in the;production of y,

Xp * vector of inputs in the production of Y2 | .
By = coefficients of x, - ~. 1

]
i

By ® cqgfficients of x,

€1> €p * error terms, assumed Bncorre1ated with X1» X9
SRR
Yy Ty tep .

If the inputs in the prodiction of yy are identical to the inputs uti-
1ized in

pi‘oductioh o‘f Yp» OF Xp =X,, separate least squares

.
\ - -
.

, 1Pub;}§%goods, as defined in the welfare economics literature; .
have the property of being ”...used simultaneously by all consumers
without individual exclusion* (Malinvaud, 1972:201). In certain in-

- stances, one individyal's consumption or abstention of the good will.
not-cause the slightest change in the resources available to other
individuals. In thi§ context\we are suggesting.that a "public* input
in production would be one in which its use in one production process
would not cause the "slightest change" 'in the.amount available for
another production process. ' ‘

b , ]

- assumptions about the "public goods”] nature of the inputs; it also has
H .
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estimtion of the two equations will produce consistent and ei'ficient'.z

: “uestimtes. regardies., of the dogree of correiation between ) and <,- ~

If x] is a subset of X, (or vice versa), the estimates remain consis-
tent but are efficient on1y if the error tems. 9 and €y, are uncom-

) lated. It is 14 kely that the error terms are correlated. This corre-:
lation impiies the significance 1eve1s of the coefficients will be re-
duced; -however, the estimates- will i‘?fi&in unbiased. ‘

Underiying the above formuiation is the- assumption that y1 and

yz can be produced simuitaneously with a given set of inputs inputs - -
empio)ed in the production of y; are not"g‘used up." 1eaving a smaller

' amount avaiiabie for the production of ,y2 For exampie, the way in
which socia1 studies is taught, while inf‘l uencing achievement, ‘could
aiso produce a respect for certain vaiue systems ‘and a socia‘lization

~ into the American culture. Presun\a/w! an input like teachers'’ experi-
ence would be equally effective at produc’i'ng both outouts. On the -

‘ other hand, if enp1oying an inbut inithe production of achievement

+ Kl
. . L R

2an estimator is consistent {f for sample size T and arbitrarily
-small e, . ) .. .
l 1im Prob([8 - 8] <¢) =1 on plimg =3 .

T"‘ }

‘As the sample size becomes infinitely large, the probability distribu-
tion converges on- the true parameterivalues. An estimator is efficient
if it has the minimum variance amongjall consistent estimators ir its

class. In formal terms, # is an efficient (or best unbiased)estimator _
of g8 if- 8 is unbiased and

E(a - a)z s E(F - 8)°
where 8 is any other unbiased estimator of 8 (Goidberger, 1964: 126-128) 6

For more information on the estimatjon of equations simiiar to (2-1) an
‘(2-2), see Zellner (1962: 348-368)

Sy
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dininisbes the amount available for. production of sociaii’zation, 4 dii;;.'
ferent formulation is suggesfed ‘In considering the type of fnput thet -
uouid be used up® in the production of achievement it is cieer that ‘
inputs such as teacher xexw levei of educetion wo_uld not be -
reduced. Time, an input heretofore unmentioned, wouid be consumed in .

,i the production-process. If we incorporate time Jin the modei we have S
the foi‘lowing formietiow | '

-3) ’1",“1"1 Hu e S
! * o o . . )
) e sty

“where: w = fraction of the school dey spent on the production of y1 vl

and (1 -w) the fraction spent on y2.3

If w is omitted from the specification but uncorrelated with x] the esti- -

mates remain consistent If wis positiveiy correlated with Xy the esti-

meted coefficient for, 8 will be biased upward while the coefficient for

52 uin be biased downward. The biases are reversed if w is negatively -

corre‘rated with- Xy. The magnitude of the biases will depend on the de-

\ _gree of correletion between w and Xq- Since there is no a:priori.reason
. to suspect the frection of time devoted to ¥ ‘or 2 is correlated with
inputs such as teecher s experience ‘or level oi' education, the problem
of biased estinetes is uniikely to be severe,

The focus on stenderdized achievement can be justified on grounds

other than it is e/ reietive'ly preciseiy measured output The general e "

7

3A more reelistic specificetion would perheps be«one in which

* wand (1 -w) entered equations (2-3) and (2-4) in multiplicative
fashion. The resuits for this case are -identical to those given here
T it (2-3) and (2-4) are interpreted as log-linear relations.
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. legislation MUiri\ng students to be proficient in baste skills sichas’ "~ .o

, reading and aatbeni\ics. Over half tne states have in some way-man- | ’ o
dated achievement as \ primy educationai objective. An investigaj;-[on T e
°f the 1"9"3;3 invelved\in the productidn of achievenent is ivarranted L
simply because achievanent is a highiyt]:aiued output. T i . i

= In toEucationJAchieMt e C
\ i v -
= The *"P“ts e-moyed in the production of achievenent my be. ;, L

" varied by the educationa1 producer. In contrast. inputs such as father s °

ground and individua) student characteristics in the produgtion of /

pubiic s concern over cognitive output has been reﬂec&d in state

broadly ciassified into three categories (1) famiiy and individual

student resources. (2) school”’ resources. and (3) peer group character- '

istics. ;.Some {nputs are truiy téchnologicai in the sense the " can be » e

Q
occupation and race or sex of the student are not &lterable by scheols and

may be considered fixed. The inclusaon of tfiese fixed inputs pemits

the rese c'her to examine interactions between school resources. and the °

student's background. Under each of the three broad categories, rnany

spec fic inputs can be identi‘ied. The following list is by no means.-

exhaustive. yet it covers many of the more conmonly uti lized inputs.
.,,.‘.'.-s*. : }?’( g .

K g
”'" 5 M

Family Background and Student, Characteristics . I ¢ E

'\

"' The previous chapter inustrated the importance of faaniiy back—

A

achievelnent. This result is not surprising vhen one considers all of

the student‘s pre-schooi years. plus_half of his waking tine wnen at- &

tending schoo'l are-spent in the hone. Aside from- supplying the pureiy
physica'l environnent of food. c'lothing. and sheiter. the faniiy helps




_ pupil perfomance in the fprm of time inputs. The pupil a]so contri-.
. butes directiy in

T e

\ inputi ;"fs”' Proxies such as socio-economic status, parents eduCa-,‘
- ¢ tion, race-and IQ have been utiJized. g

IQ is considered a proxy input since it is a ddubtfui measure / o

: 5
" of )n'ue innate abi}ity. heoreticaﬂy. we would like a measure of in-

A
nate abiiity which ref ects the genetic endownent of the individual. o
Canceptually, abil ty should reﬂect “potential® and achievement should "

measure attai

t.* IQ tests may not adequately measure potential L
w Ores may ref‘lect genetic and enviromnentai interactions. As

-an added comiication IQ is known to be highly correlated to socio-econo-
‘_ mic. status. If other background inputs are inadequateiy measured IQmay

. be proxying for the absent famiiy inputs. The coefficient on I1Q may thus "

reﬂect genetics,’ genetic and enviromuentai interactions and famiiy back- : -

ground inputs. :

S
- - -’ "\

. . { ) )
The Iogical focus of most policy discussions regardiniachieve- S

R Schoo‘l Resources

ment is on the schoo't resource vector. Schoo] resources allow the
greatest possibie scope for the application of aitemative policies. :
School input variables include facility characteristics, administretive, " CE
'characteristics, and ’current and past teaching characteristics. Teach- 3
:j ing performance can be _decomposed into many parts such as level, recency,
and quaiity of education, years of experience, verbal ability, receptive-
ness to students, knoyne_dge of ‘subject, -time devoted to igcturing and

_ - . - ' . ‘ -
* va . . - ’/i -3 R ‘,-' . N
T ) SRR
- . . _ ]




preparation, and forns of classroom presentation. The teaching vari-
ables are of particuhr 1upor€ance due to the concentration of the in=-
‘ structor s tine 1nput and degree of potent1a1 interaction with the student

T .-Peer 6m.kesources
’ ~ The performance of an individual student may depend upon the °
'conective performanceé or expected achievement of the entire class.
‘ a 7$tudents vrlthin a class may influence one another and/or the instruc-
tor's behavior may be a function of the class characterIstics. Peer
: ~g_roup var1ab1es 'are ‘thus captured in aggregate characteristics, 1ike
class socio-economic status, size, attendance, mean and standard dev.‘ia- e
tion of ach1evement, and mean and standard deviation of IQ (Hanushek |
1972: 2o-32) It must be noted, however, that the se1f-se1ect1on of .
students mto schoo1s with particu]ar attributes confounds the 1nter-
. pretatiom of some of the peer variables. If background factors are not
( adequate1y specified in the model, var'lab1es' such as class mean ach'leve-
- ment may s1mp1y reflect the soc1o-economic status and achievement orien-

tatIon of the individuﬂ students.

-«

»

Educational Production Functions:
sumptions and Caveats

1
i

Following Hanushek4(1972), the production function for educa-

" tional achievement' in a partiuclar grade or time period can be expressed 3

as follows:- ’

(2-5)  Agp = FlAyp 1sBygoPyealisSye)

-

.-
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where: Ait = vector of educational achievement levei of the ith stu-
| dent at time 't
» Ait:-i' vector of entering achievement level (achievement at the
' c1ose of the previous time period) : :
Bit = vector of fami 1y infiuences at time t
- Pit = vector of peer inf‘luences at time t
I = in.nate’ ability of the ith student
- :sit = vector of school inf‘luences at time t
. s grade or time period. ) ‘
The"quantity of achievement tat time t, Ri¢s is thus stated as a func-
- tion of the entering achievement 1eve1 i\1t 10 and of the family, peer.
.and school influences over the period being considered The production

; function is defined only for non-negative quant_itie‘s of the outputs and

~inputs. Negative values of either achievement, family, peer, or school

. inputs would be meaningless’ in the pre'sent context. The continuous
nature of equation (2-5) iupiies the combinations of faniiy, peer, and

schooi inputs which can be utilized to produce a,given level of output

are very large. The producer's technology summarizes all the technical )

infomation about the input combinations necessary te produce achieve-
ment. The,p_roduction function, by presup_posing technical efficiency,
deaonstrates the maximum output attainabi'e from every gossibie-coubina-
tion of {nputs. Seiection of themost economically efficient input com-
bination. given a particular output level, depends upon the prices of
the inputs involved (Henderson and Quandt, 1971:54-55).

Applying the framework of industgy production to education is

1]

}

o7 - ‘
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. cation. The estimated effect of these measured characteristics thus

to nxillize output. The observations of the educational system thus may

" operating on some portion of the production frontier. Skiil dffferencas

" not straightfomrd. It is ssumed in most production function esti-

mates outside of education_that the profit motive leads to output maxi- = . .

zation. It is not clear that incentives exist for educational producers -

-
not fall on the production frontfer. In addition, decision makers ..
education my not be aware of the technological relationships necessary . ‘
for this maximization. liany options are available at the organizational i
and process level. The effects of aitet:ing such things as the class
organizationai structure, cumcuiuu. or 1ength of the school day uay

" not be accurateiy perceived. Hany additional educatioml decisions are
nade by the specific instructor and, as a result, are difficult to ob-
_serve ard quantify. If one allows for "skill® differences it becomes

>even more difficuit to define maxinun output since the inputs are no-

1onger homogeneous, ) - -
The fact tbat decision makers may not be selecting the output
maximizing set of inputs does not necessarily imply that they are not,

also do'not negate the usefuiness‘ of the production function framework.
Most hiring and salary decisions are based on a set of measurabie

teacher characteristics, such as years of experiedce and level of edu-

captures- the ability to predict or develop more skilled instructors.
Even if one rejects the notion that schools always select the best ‘\.'
process given the inputs, estimates of the production function can be '

made conditional upon the existing grganizationai and process

o8
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_ S : : ; :
characteristics. All the students analyzed in this study attend e‘le-
nentary public schools in-a large metropo‘litan city. Given that the
data are hoaogonous, the organizationa'l characteristics are 1ikely to
be similar across students. When examining the iupact ol a specific-
characteristic, such as teacher experience, ‘the ¢oefficient will thus -
inc'lude the direct effect of experience on the output and the indirect -

effect given the orgamzationa'l process (Hanushek, 1979:367-371).

A Theoretical Model

-

As was discussed in Chapter 1, a model which atiempts to deter-
mine the importance of teaching characteristics in the production of

student achievement should inc'lude measures of both present and past :'

teaching resources‘. The omission of prior scheol resource inputs pre- ’

sms-either—that-past—exposure—trschoo%resourcerwﬁﬁ? reflected
in ear'lier achievements or that there is a rapid decay of benefits from
previous schoo'l resources. In order to deal with these issues, equation
(2-5) must be extended to capture possible direct effects from previous
characteristics and indirect effects through the lagged achievelnent
level. The estinated marginal products of the various resources, wi‘l'l

-be biased if either of these effects exist and are ignored The subse-
quent discussion will be Timited to a three-period model; a later sec- _

tion will generalize the results to five periods.
To illustrate the influence of lagged resource inputs, consider
the following set of educational production functions in three consecu-

tive periods.




(2'6) . A.n = f(B“;Pﬂ.Ii‘.Sﬂ)‘ ’ . >
{270 Ajp = £lA103819:41P19:Pyy14:52:55y)

(2-8) A= f‘“1238i3’312’311’Pis”°z’9i1’I°»S°3’512’5i1)

-

where the second subscript refers to the period, and Ai’ Bi’ P;, and
S; are defined as in equation (2-5). The assumed recursive structure
1mp1ies that -even if 813, BiZ’ Pi3’ j29 513 and S12 are equal to zero,
A;g is not necessarily_equal to zero.4 ¢ ‘ //

,(2'9) Ai3 = f(Aizjotoss,” ’0’0’P11 ’Ii ’0’03511) . . /

The quantity of achievement retained.in Ai3’ given that A{é is fixed,
.mey change with the quantities of 1nputs employedﬂin the.tirst period.
Specific inputs are.thus permitted to have an jmpact'beyond the period
of their utilization. A detafied discussion of the model, with emphasis
on‘teachiné charatteristics, may help clarify this point.

The process is visualized in the following manner: the charac-
.teristics of the current teacher nay influence a student's present level
of achievement,-but'previcus teacher characteristics may also have a
direct impact. The prevxous teacher(s) are _in part responsible for the
"mental set” the student brings to his current situatton. For example,
an attitude or approach to problem solving may be instilled whose direct
1nf1uence extends well beyond a sing1e year. In addition. the impact

*

4Equation (2-9) would equal zero if the Cobb-Douglas, or double-

log, functiona] form was utilized.

60 = \
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. of past teacher characteristics could be embedded in the level .of pre-
~vious achievement. 'The following sinye‘diagram helps illustrate for

- one student at grade three ‘the flows of the process.
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where: T = teacher characteristics such as experience and level of
education .
.CS = composite score on achievement test
A = classmate Characteristi;:s such as mean and standard devia-
tion of class achievement !
1,23 = periods.
The model 111;ustra"tes cc;mposite achievement in period thrée, CS3,-"a§ a
function of tegcher agd' classmate characteristic; in each period. liTwo
§eparate ‘effects can be identified: (1) the di rect effects of the'
character‘ist'lcs_on CS3, ‘shpwn by the solid line, and '(z) the indirect
effects on the characteristics, shown by the dashed lines, thrf:ugh trhe
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' /.‘previous score.” | |
‘ "The 1ncorporation of the other_ irportant inputs, family back-
ground ability and interactions between ability’ and the teaching

_ characteristics. can be most easi1y seen by stating the mode] in equa-

~ tion fbrm.

5

Let -

i-= periods; 1, 2, and 3

F = family background ’

A= abi1ity

ATy = interactjon of ability with teaching characteristics

T
A=
Csy =

A e

«

~

teachirg characteristics

classmate characteristics

composi te ach1evement score

coeff1c1ent on prev1ous test score, CS2 and CS]

Boo 829 83 = coe‘ffic‘ients' on T_'

By §4. Bg = coefficients on_ATi

a = coefficients on A

ei = coefficients on F

315 395 33 =‘coefficients on Ay

uy * error terms,-assu@ed uncorrelated across individuals and

years.

. 5A1though the mode! will be estimated using linear regression,
the dfagram and the terminology of direct and indirect effects is
similar to that of path analysis.
can be found in-Duncan (1966),
(1973), and Pedhazur (1978). ..

PP

PS

The three-period mode] can thus be expressed by th following equatwons

General descriptions. of path analysis
Heise (1969), Kerlingér and Pedhazur
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(2-10) CS 2 (Bo + B]A)T + e1F + '@11\1 + a]A + u1

| ‘ ',(z-%i) cs yCS1 + (50 + BA)T, + 8,T; + B4AT + e;lF . ‘ ,‘
‘Wﬁu}' LT * hy + A+ oAty |
7 = }, (2-12) CS3 = ¥CS, + (By + B)A)T3 + B,T, + 83T;*+ 3¢NT2 + BgAT]
) teF + Ay + 3Ry + 0+ ah +uy
The reduced forel for achievement in the third period, CS3, is give.n ,

& - -

(2-13) Csy= (7260 * Y8y + 83)Ty + (vBy + B,)T, + 84T,

‘-;1:, - + .(YZB] + v8y + B5)AT, + (v8) + B,)AT, + B)AT,
o 2 2 ;

+ (Ye+ ye + €)F + (Y + ya + a)A

2 - -

+ Y73y ¥ vap +330A) + (13 + 30 + 3y
s = ‘ 2 . .
5%? ' A& flow diagram of equation (2-13) appears in Figure 1. Family back-
L " ground and ability are treated as stock, rather than flow, variables. -

Sinc_:.e these variables are-presumed to be relatively stable over time,
the modei anws.for direct effects within a.given time period. Aeross
time periods, however. their influence is on1y indfrecﬂy felt through

previous scores. Equation (2-13) thus captures the. direct and indirect ,

contributions of ﬂ1e ‘various resources to a given grade.

o.-
Gamma (), the coefficient “on lagged composite- score; has.been

-
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A Diagramatic Representation of the -iRédhéeh:-lfbm Equation (2-13)
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estimated by a number o researchers. most no\tably Hanushek (1971),

: Mumane (1975), and Summers and Wolfe (1977). Hanushek (1971) ar-
gued. a luode1 which 1nc1uded previous achievenie t in the estimating -
equations was measuring the “va1ue added“ of curr\ent school mputs.
The true role of gama, ‘however, has not been fully\appreciated. Gamma.

plays the role of a filter by demonstrat'lng the re1a§1ve importance of

direct versus embedded teaching and classmate charagte istics. In the

- structurﬂ equation (equation (2-12)) ganma reflects gen\ tic, environ-
menta1 and school effects ‘which are not directly capturaxbk The re-
duced form equation (equatwn (2-13)) separates gamma into indirect

'

components and attr‘lbutes its magnitude to previous teacher, Keer, and

¢

school inputs: - . \

-~ \

‘By rearranging the terms in equation (2-13), it can be s\?n the
equ_ation is -over~identified. -0 _ \

“ @’ . /
(2:135) (_253 a 80(72:1'1 + 4T, + Té) + sz(y‘r] + T;.) + B3Ti : S
+h8’1 (.YZAT1 +YAT, + AT3) + 34(7A'T1 + ATZ) + BSAT*] ‘ A\
+ ely’F ‘:YF +F) + c(vz ty +1)A
+ 31(7 l\1 + yAz + A3) + 32(7A1 + Az) + a3A]

ﬂ *72u1+w2+u3o : T

There are 12 structurﬂ parjameters and 11 estil‘nated coefficients. To
Solve the 'ldentiﬁcat_ion problem, tho value of gamma will be estimated
" by an iterative procedure. If the error terms are assumed to be inde-

pendently normally distpibuted, the estimates are maximum 1ikelihood.

. ‘ -




+ t«lF"' 3133 + 323 + 3-331 ;chA"' u3 .

The structura1 equation provides a dire t estimate of gamma. However,

this estimate will be biased downward i CS2 and CS3 are measured*with

1)

random error. " The estimate wiii be biased upward if the error com-

’,

ponents of CS, and CS3 are positiveiy correlated. Thus, both.the
direct and iterative methods of estimation will be utilized.

. The above methodoiogy is flexible enough to account fer either
exponentiai growth in achievement or a 5ituation where the amount of

e e e e

achievement retained from preVious yea idiminishes with each succes-

sive year.. Exponential growth in achiedvement would be consistent with
the idea that each vear builds upon an reintorces the :preceding year -
the materiai taught in'year t-1 is reinforced in year t. In this casa,
the coefficient on lagged achievement would be greater than one. -On
the‘other hand, due to non-appiicabii ty and “forgetting," the amount

of achievement retained from- previous years could diminish. Material

to year t. In this case the coeffi ent on lagged achievement wouid

. . !. ¢ . : )
_ interaction of lagged-achievement with teacher /characteristics. will
T : , tme )

produce significant resuits. -
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An Operational Five-ﬁeriad Mode |

e

A ;o / r

A description of the data will be reserved unt11 Chapter 35

'ronethe'less, severa1 modi fications of the theoretica1 mode1 are neces-

sary in order ta empirically estimate equations (2%¥2) and (2-13). The

concepts, teacher cheracteristics. classmate characteristits, family :
background, and ability, also need to be operationalized. Table (2-1)
indicates the variabjes, or sets of variables, which the data provide
for the measurement of the abstract constructs‘ | ’

Achievement teut scores are not usua11y admin1stered in the

) first grade Equation (2-10) is assumed to represent the pupil's first.
year of schooling. At this point the student has been exposed to one .

set of classmetes ‘and one 1nstructor. The, primary inputs are the en-
vironmenta1 and genettc influences of the-fami1y. Since a -student in
~'t'he particular school system under study is not tested until grade
three. he or she will a1reaey have been exposed to genetic and environ-
mental influences, 1ne1ud1n§~two years of séhoo1ipg’1nf1uences; which
are not separately ¢easurab’e The equat3ons must be modified'to in-
clude the earliest composite achievement score. The coefficient on the
early Fbmposite score will thus\ref1ect genetic, environmenta1, }1rst,
and second grade seheo1 effeg,}:s.6 The existence of 1&ggedfdirect and
indirect effects of previous resources can only be tested beyond the

o

thirqurade. The modified equations for a five-period model are thus:

GHanushek (1972) provides a comp1ete discussion on tks inter-
pretation of the. ear1fest achievement score.

-

o
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cbnege Rating74
College Rating73

- Eddeg76

" Eddeg7s

flEddeg74
Eddeg73
Récency?g
Recency75
"Recency74
Récéncy?3

1976 instructor, = 1 1f degree in education S

1974 instructor ' . L

: TABLE 241 % - ;
) o . Varfables Utilized to Measure COncggpts . . 3
; - / o Teacher Char;actgrig(tig; (1) - ’ ‘\,‘ } ’Z
Measure . __Definition R 3
" Texp76 » | " Years of experience < 1976 instructor ' BERTEEE
';’exp75. . 'Years of experience - 1975 1n§%i~uctor v
Texp74 Years of experience - 1974 instructor RPN
— -~Texp?3 ° ; Years. of experience - 1973 instructor . ” .%
. Hdeg76 o _ Level of educat'lon - 1976 instructor, = 1 if M.A., PREIN
. Ed. Spec or Ph.D. e
Hc;e'g;?g' - Level of education - 1975 instryctor ' ‘ |
Hdeg74 " Level of education - 1974 instructor - . L‘
/ H&,e973 ‘ Level of education - 1973 1ns§}uctoi~ , L
‘ éoﬂegé Rating76 Gourman undergraduate co}’ege rating -~ 1976 :
0 'lnstructOr, =1-2:300 - L oex !
College Rafing?S Gourman undergrad. coﬂege rating - :’1975 1h:stmctor ;' p n.

Gourman undergrad. college rating - 1974 instructor

Gourman undergrad. college rating - 1973 instructor
1975, instructor ' . e

1973finstructor - "; - s 4
Recency of B.A. degree -' 1;76 1nstructor: * | .
Recency of B.A. degree - 1975 instrictor
Recency of B.A. degree - 1974 'lr'!stru;:tor'

Recency of B..A.; degree - 1973 1nstrgctor
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o mu.e 2-1 (continued) S
33 o T S \\‘.- Lo .
o nbasunL V t . . befinition :
TAttendTﬁ ~ 1976 school - percent teacher attenda’ilce .
j . ) TAttend?S ' k 1975 schoo] - percent teacher attendance | ,;:"
. TAt't'endﬁ‘. 1974 schoo’i - percent teacher attendance.-
- & Tnw?s' 1976 .scheol ¥ percent non-wh1te teachers

0 “ Tow75- ,;\' 1975 school - percent non-white teachers -

- e T.Sex76’ . Sex - ]976 1nstructor. =] if ma]e

{ . TSex75 = Bl Sex - 1975 instructor -

J — 3 Tsex74 " Sex - i974 instr_uctor B A

’\'?_;,: : TSex73 _ Sex - 1973 instrucccr ) i
£ . : J * Ability (A

" o (R Stanford-Binet Intelligence Test Score, grade four

. ‘ w >

. Q]’ﬁgher/i\bﬂity. Interactions (AT,) -

‘ Q * Texp76 as defined above ' -

3 = Q » Tex#75 Ies defined above | . .

10 * Texp?s - as defined above -

mw I1Q * Texp73 ™ as defined above S k
- © 10 * Hdeg76 "as defined above

DT L 1Q #* HdegTs “as defined above L

¢ . m * Hdeg74 as defined above 7

 IQ * Hdeg73 as defined above

T T cotlege -

Rating76.« . as defi ne,g; above . .

va s J '

- T =69
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oo T TaBLE 240, (continued)
. _ “Measure # i Definitio
.2 IQ'* College. / - /" \ ’
- " Rating?5- - as de fined above T, /
L IQ* College | "[ . T
. Rating74 - as /Efi,ne_d above /
IQ * College | - o
~ Rating73 as/ defined above /’
TR * Family Background (F)
S EE : , |
Race” - : 8 = Black, W = White |
U s L §tudent s sex, = 1-1f fimale
Title76 i1976 school, = Jif e1igib1e for a federally
- _ - funded compensatory _program?
Titie’s ' 1975 school . /
\ /
Title74. 1974 school !
© Title73 1973 school |
\ i
Title IS76 1975 school, number jof students enrolled in
\\ compensatory programs
Title 1575 . 15 school / B
\“ P ‘. L — e
. Title IS74 1974 school
* ) - - v \ j ___»___- e . .
, Classmate or Peer Characteristics (A.)
i s \ {
: Mean CS76 1976 classroom mean on Iqwa Test of Basic Skﬂls
Mean CS75 : 1975 classroom mean on ITBS
* 3 /
Mean CS74 1974 classtoom n;’gan on ITBS
Heaﬁ CS73 1973 classroom mean on ITBS - .
: \/| |
Vo
" a \
- I '\zo - |
- Lt ’




Measure

TABLE 2-1 (continued)

- Definition

61

SDCS76

. SDCST5-
- SDCS74

SDCS73
C1a§3'Size76
Class Size?s
Class Size74
Class Size73
Attend76
Attend75
Attend74
School76
Schsize76
Schsize75
Schsize7s

Ratio76
Ratio75

Ratio74

cS76

~ CS75

cs74 .

~

1976 classroom standard deviation on ITBS

1974 classroom standard deviation on ITBS
1973 classroom standard deyiation on ITBS

1976 classroom size, = 1 if 2 30

.]975 classroom size

1974 classroom size
1973 classroom size
1976 school - percent student attandance

1975 school - percent student attendance

- 1974 schcol - percent student attendance

School ;ttended in 1976

1976 school -“enrolliment

1975 schoq1‘- enroliment

1974 school - enroliment
1976»;chbﬁff;”ﬁﬁpi1/teacﬁer ratio
1975 school - pupil/teacher ratio
1974 scéoo1:- pupil/teacher ratio -

Previous and Current Achievement (csii

1975 classroom-stindard deviation on ITBS

”"

Iowa Test of Basic Skills Compq§jte»$coré <1976

Iowa Test‘gf_gggic/8k111s cbmposite\Score - 1975

7

;,,,//’{owi'fhst of Basic Skills'Composite Score - 1974

2
¢ .
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TABLE 2-1 (continued)
_Measure Definition
€s73 Iowa Test.of Basic Skills Composite Score - .973
cs72 . Iowa Test of Basic Skills Composite Score - 1972

37 school is eli

gible for compensatory programs if the number

of school-age children in the school attendance area on Aid to Families

with Dependent Children

(AFDC) divided by the total number of children

in the area exceeds the city average.

-

o)
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| (2-15) €574 = vCSp3 + (By + 8N4 + 8,13 + 31A7, + 3A) o
. *BgATy3 ¥ A+ oF + gy o
5 . - : ' =
(2-16)  CSgg = vCS74 + (Bg + 8)A)Tyg + BTy + 83T;3 + A6
*aghyq + 9ghy3 + BgATy, + BGAT,,
ARt egF g
’; (217) 7 CSgg = ¥CS75 + (Bg + 81A)Tyg + B,Ty5 + 83Ty, + B4T73 -
T o Thgg ¥ 3Ry aghyy + 3, + BoATy

* BATyy * ByATy3 + 1A + F + upp
The reduced form equation for 1976 is given by:

(2-18)  €S46 = Y4CS72 + (7380 t 7282 + By ¥ BT,y

| + (FPay + 18y + B3)Tyq + (vBy + 8,)T4e

\ * BgTyg + (1°3) + ¥y +vag + 3R

+ (7231’ + ¥3, + 33)A, R (v3; + 3,)A,

+ 31K76 + (Y3§] + YZBS + yBg + 87')AT73

+ (YZB] * vgg * BG)AT74 + (73] + 35)A1'7s5

* BAT 6 + (y3a + yza + ya +a)A

+ (e + e+ ye +e)F + 73,,73 + qun : ‘!g

*ywgs tougg -

..,"73
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i ‘ .
By rearranging terms:

(2-182) csj - 7,4cs72 - BO(Y3T73 + 42T, + YTz5 *+ Trg) -
| -+ gyl Tra* YTz * Tyg) + 31Tz + Tra) + 84Ty
4 RTyy e T AT ¢ AT)
-+ B5{(1°RT g + AT, + AToc) + gg(vAT,, + ATzq) + 57“73
! i Ryg + Yooy + vhgg + Aog)

¢l + vhyy ¢ Ajg) + aglriyy + Ry) + 3,3 73

i ——— R R i T Y e

+ a(v + Yz +y+ 1)A + e(v + 72 +y+ 1)F

o+ Y3ll73 + 12ﬂ74 + YHyg + B76 '\

-

wherre the subscripts refer to the year and the variables measuring,Ti,
AT;, A, F, ii’ and Cs; are defined in Table (2-1).
Since the theory prov:des little guidance on the choice of -

_functlona1 forms, severa1 alternative specifications, including 1inear-

additive, doub1e-1og. and log-linear, will be-tested The assumptions

underlying the various specifications have important 1mp1ications for

the pr°d"Ct1°" function.  For example, the 1inear—additive form implies

constant marginal products for each input independent of the level of .
that input, as well as the 1eve1§~of all the other inputs. The ﬁest;gci
tive nature of this assumption can be seen by considering class size’ .
as an,input ‘into the production function. The effect of adding one
student to a class is 1neependent of the size of the ciass and e1so
independent of other ‘inputs; such as the quality of the instructof.

~

However, non-linearities can be 1neorporated into the linear-additive

<

74




* model by utilizing quadratic and multiplicative terms.

The double~gog functional, form goes to the opposite extreme of
the straight linear-additive specification. It assumes a unitary elas-
ticity of substitutdon between inputs. The doub1e-1og specification'
does, howeverj ailow for an explicit test of whether the marg1nal pro-
duct of a current. year input depends upon previous years' 1nputs. In

.the case of teachrng,characterist1cs, it would be particularly illumi-
nating to discover the marginal product Qf$§ current.year input; like

teacher’s experience, was dependent upon past teacher's experience.

A—— ==

e

" The 1og-11near functional form assumes an under1y1ng growth
process. A simplified example of such a model would be expressed as
follows:

6813+aP13+aI .+eS; 3

. . . Y

»

where,Bi, Pi’ Ii’ and Si are defined as in equation (2-5)and uis the
composite érror term. The exponent on e would be interpreted as the per-
centage growth rate applicabie to the previ ous year's stock of know! edge.
The preceding discussion has illustrated several important
:aspects*of educdtional production. In addition to consideration of
tbearetica1 1ssues, an operationa1 model, designed specifically. to test

for direct and 1nd1rect effects of current and past resources was in-

'troduced With the aid of longitudinal data the qargxna1 products of

-

teaching characteristics can now be more accurately determ1ned' The
next 1og1ca1 focus of this reserach will thus entail a description of

the data and a discuss1on of the empirical resu1ts




. ] . Chapter 3
: S ' ‘
DESCRIPTION OF THE DATA AND EMPIRICAL RESULTS
. l
|
At the conclusion of Chapter T, six properties were stated to

-3

be desirable when undertaking research to determine thé role of

Yeaching resources in productioﬁ of student achievement. .The preceding
chapter dealt with the potential probiem of direct and indirect effécts
of previous teaching characte‘Qstics The present chapter will describe

the longitudinal data employed to déetermine the importance of these __w,"{_

) . M . ‘
» s N 1 |
; ! : M o .
A FuiText provided by Eric * - . -
. . oo . . i
e oxt " - wms . - M e s e P BT S S e M
k3 P . T S T T T S P Y L .

supplied stident achievement records

effects. In the description it will become clear that the five re- : ';T
naining properties, (1) utiTization of‘data where students are matched

to their respective ir--._ctors, (2) utilization of data on elementary . st

tics, (4) specification of interaction variab]es and (5) inc]usion of
variables relevant to each individual student, will also be incorporated

in this study. The sample description wiil be followed by the results

|
!
,schooi students, (3) inclusion of specific peer (ciassmate) characteris- v

of estimating the structurai and reduced form*equations (equations ’ ‘
(2-17) and (2-18)). I

— ———-—-- Description of the Data

Access to anfexceptionally fine data base was made possible by

two separate sources. The Board of Education of a large midwestern city
il

]At this point one record exists for each year the student com-
es the achievement test. .

|

.

for 313,456 students spanning the -
o

|

\

¢ 66 }
|

\

|

|

|
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'years 1968 thrdugh 1976 and grades thnee through eight. The state in’

which the city is jlocated sipplied salary, experience, and degree in-

formation on all certified teachers for the identical years. Students

were matched to their respective teachers by equating theﬂteacher name,

-

" school, and year across the two data f11es A 1ong11ud1n\1 history for

each student was then constructed where each year's ach1evement record

© was fo11owed by the characteristics of the instructor for that year

A detailed discussion of the procedures involved in merging the student

and_teacher~data-iswdiscussedmin;AppendfxmA;»on1y.afbrfef‘summa?y“W1Tl

_be presented here. * .

The first three years of student data, 1968 through 1971 were
e11m1nated largely because accurate, systematic data management did not
begin until 1971. The original sample of 313,456 student records was
reduced_in this first step to 234,910 records. The comp1exit& of the.
study further necess;tated elimination of an incomp1ete samp1e of
private, parochia1 Junior high or, specia1 school students. This

second step removed 15,785 records\ 1eaving 2'3,125.

\
N

The existence of duplicate student numbers (the same identif1er

«number inadvertently assigned to two different students) reduced the
samp1e to 215,886 student records Of these 215,886 student records,
199,583 were successfully natched with the teacher dalta The 16,303
student records which could not be matched to teacher data fe11'into
chnwwws

1. 'Non-matching years - the largest category was composed of

cases where the instructor in the student achievement file did not
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}" \ ° " .
appear in the teacher file until the subsequent year. Since the teacher

file was constructed in earﬂy September for payroll purposes, these
. . | .
cases largely. reflected late hiring of teachers in response to unex-

peétgd?y high enroliments. Given that more experienced teachens‘were

=  already placgd‘in schools throughout the system, the new hires were

either inexperienced teachers or experienced teachers who had Just

entered the city's labor market. Close examination of these cases

o

showed inexperienced teachers were predominant.

~
v o e o m e d

<of
R

2. Teachers of professional leave - the instructor in the stu-

© deat achwevement file was coded as be1ng on professional leave of ab-

sence in the teacher file. Profess1ona1 leave was often granted to
instructors involved 1n private or federally funded research projects.
These instructors may actually have been in the classroom, yet their

salafy was coveréd)by sources other than the public school system. Since

“the length of the instructor's stay in the classroom and the form of

their co&pehsation_cou]d not be determined, these cases remaired without

teacher data.

3. Non-valwd teacn;r names - no tnacher names were associated

with 4, 553 student records Due to possible biases assaciated with this

‘swtuation, such as poor teachers deliberately leaving the achieverent

fdrms blank, every effort waé made to determine the student's instruc-
tor. Using school attendence reports, corrcct identification was made
for 2,870 students, leaving 2 proximately 1,600.r;cords, or 10 percent
of the total unmerjed records, with an invalid or "hlank" teacher name.

4. Substitutes - a small number of students had instructors

¢

.78 ‘
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LI .

who never appeared in theiteacher file and thus .may not have been certi- '

i fied by the state Additional data supplied by the” Board of Education
\ . revealed these teachers were substitutes ‘Although no information was
available concerning their characteristics or length of stay in the
e ’ . clacsroom, one might expect these teachers to be less_e;perienced than -
their permanently employed counterparts. In terms.of degree,level

substitutes are'nct likely to'differ from the main teacher population. :' oot

of

L

College degrees ‘are not formally required, yet infbrmal rules dictate ¥

s Tt

their possession.- A large excess supply of recently graduated eachers '

»virtually,guarantees that substitutes will have baccalaureate o grees. o

On the whole, the teachers-involved in the unmerged student

‘ ’

records probably possessed Tittle classroom experience. This tendency'

\ Ed
. "

toward exclusion of students with inexp_erienced teachers.will bias the’
final samples if experience implies sonethinghdifferent for omitted,

as opposed to, included teachers. lne number ofeexcluded cases is only
eight percent of the total number of potential records. Inexperienced

- teachers are still well represented in the final sanples, as Tables

(B-l) (B-o). and (8-9) in Appendix B illustrate e e e ---'_.‘“"";wi' ""*

T * .

School-Le'  Nata

The matching of student records to teacher datﬁivas supplemented

by- data aggregated at the school level. The variables iacluded each

2

school’s enrollment,'nunber of Title I students,” percentage of student

‘e

2Title I students are thosé who are enrolled in federally
funded remedial compensatory programs. If a student is (l) in a
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-attendance, percentage of teacher attendance, percentage of non-white .

3

students, percentage of non-white teachers, and the pupil-teacher
- i

B o )
o ' ratjo. d : ’
. \ h ’ /p . ]

i
/
-

Rating Dat .
g In order to test’ for a possible relat1onsh1p between the

”

teacher s undergraduate and/or graduate training and student achieve-
ment, two variab7es were added representing the Gourman (1967) ratings/

; *of“therinstrQCQOr‘s—baccalaureate institution and gradoate institution;

~ - . . \
-
oy

Peer Data .
_ “The comprehensiveness of: the data further permitted construction
2" of specific peer group variables. Grouping students by classroom,

school, and yzar, eight variables were created to test for the peer
I

1
)

" Title I school, and (2) had achievement scores which fall below the
_national average in speczf]ed areas accord1ng to the following scale.

U SRS
t

_“Grade | st 2nd 3rd' 4th S5th 6th 7th Bth

‘Number of months below
national average on Iowa 2 4 6 8 10 12 14 16
Test of Basic Skills =’ '

then he or she is eligible for Titie I programs. Title I rograms in-
clude partial day reading laboratories, partial day math Jaboratories,
and the’ comprehensive alljday programs such as Follow Through and Rooms
of Fifteen. A school is eligible to receive Title I funds, and ‘is thus
designated a Title I school, if the number of school-age children in
the school attendance area receiv1ng ATd to Families with Dependent
Children divided by the total number of children in the area 1s greater
than or equal to the city average (currently 45 percent)

October 31, 1975. Racial data are collected

. of non-white pupils as of
her observation, students are never asked

for each classrcom by tea
their race or ancestry.

3Percentage of no[-white students is defined as the percentage
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group's impact on student achievement The variables included: i

A

N 5
1. mean achievement of the class on the Iowa Test of Basic
Ski11s A

/

standard deviation of ciassroom achievement

oo

variance of classruom achievement

skewness of classroom achievement

AT -
Ld - 0

mean IQ of the class on the Stanford-B;net Intelligence
test )

6. standard deviation of classroom IQ 1

7. variance of classroom IQ

>

8. skenness of classroom IQ. '

i _Nhiie~peer group variables could be‘censtructed for 99 percent of the

total number of records, several words of caution are necessary. If a

student @as absent the day the achievement tests were administered, that

stqdent would not appear in the student file for the givén year. If low

achievers are systematicaiiy absent, variables such as class mean
achievement w111 be over-estimates of the true ciassroom mean. A rough

check on the numbe. of absences was' made by comparing published class- °

i'nom attendance counts with the ‘class sizes generated. from the student

© file. In a majority of cases, the student file classroom counts de-. °

'viated only.slightly from thgipubiished attendance figures. The nossi-

bility of bfas appeared to be minimal; nonetheless, the comparison was
still rather crude. The published figures reflected March classroom

atiendance in contrast to the achievement tests which were administered

in Hay.

-




Racial Data’ , g e ;‘1~ ; S .
Tbe chief 1imitation of the .data“is 1ack*of adequate measures
~of fam11y background or socio-economic status. The acquis?tion‘ﬁf

* student racial data was particu1ar1y important in this context Since Ry A
race and socio-economic status are; known to be high1y corre1ated race e n TR

Ly

WiTl serve a5 2 crude proxy ‘for the absert family background .inputs. S
Desp1te the use of a 5‘oxy. the 1ack of fami1y background vaFiables.is RN

,~not -a-trivial problem for-it confounds the interpretatron"of—other“-""“ — =

SR - _variab1es. “The corre1ation of fami1y background wi th innate ab11ity

3 \

(IQ) and/or teaching characteristics may cause the coefficients on:

these variab’es to be overstated if background measures are not ade- T
' )

5," | quate1y measured in the stat1st1ca1 ‘model. . ~ ‘

. Racial information was avai1ab1e on students who were enro11ed R
) <.

in the city schoo1 system, e]ementary or secondary, as of Septnmber 1976. -

It should be kept in miad that ‘the students uti11zed in thws study T
spanned the years 1971 through 1976. Pup1ls in: the e1ghth grade in’ A

7 1971 would not be enrolled in secondary school in 1976, unless they” re~

’ peated a grade.. Rac}ai data could not be found fdr these records nor - : ui;
could racial data be found for students who transferred to private or’ ' if;:&"‘
parocnial schools or whose families moved prior to September 1976 :

., Once the racia1 data were matched with the’ student-teacher file, | f%

a 1ong1tudina1 history for each student was created. The student -iden- *t

. tification number, race, and sex variables were p1aced at the front of . -,

this new record followed by up to six years of acﬁjeyement data, teacher

data, school level data, college rating data, and peer group data. . Co 'l
: : y {
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‘ Foilouing this’ construct«on, 91,595 student rerords remained to consti-
- tute the iongitudinai history file. Slightly over half of these re-
. ccrds incluoed racial data. The operationa1 mode] out1ined in Chapter -
| 2,requires students to be enro11ed in the sfstem consecutive years.
The statistical analysis was thus limited to those 6,605 students with
racia1 data who ‘were present in the 1ongitudina1 history fi]e at least . ;

five consecutive years.4 C ST N . -

Representativenes/ of the. Sample ] e .

( Comparison of the racial distribution of the longitudinal his-'

_tory file with the smaller sample (see Table (3-1)) suggested that the

‘five year requirement‘nay have biased the sample by under-representatidn

“of black students ,The chief reason for the discrepancy centers around -
‘.\the coiiection of the racial data and~the actual racial-distribution of . -
the schools in 1972. As was stated previous]y, racial data were availf o ;1
able for students“enroiled in the system as of September 1976. A stu-
dent present five consecutive years would have to belenrolled in a city !
school in 1972 The racial distribution at that time closeiy approxi-
mated 1 the distribution of the smaller samp]e White movement to the
suburbs’, rathér than higher black mobility rates, was probably the chief

reascn the total sample contained more black students

" Ce—
’ ’ . . i
@ { {

. 4In order to meet the- five consacutive year constraint, a stu-
dent would have to have been in the third or Tourth grade in either' 19715
-or 1972. Of the 91,595 unique students, 21, 117 or 23 percent, were in
the third or fourth grades for the relevant ybars. Requiring racial b
data reduced this maximum potential sampie to-11,842 students. The -
6,605 -students with racial data thus represented 31 percent of the total
potential sampie or 55 percent of the total potential racial sample

/“.&- . i~ . ' ’ -~
- . \Nn

- .,.83
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_TABLE 3-1 \\
Kacial Dlstr1bution of ¢he Data 9¢s-a-v1s -
; the City Schodls \

: Racial Distribution ofifotaf Longifudina]\ﬁisﬁﬁﬁy‘FiYé -
___Race o< Freg&encz‘n \\’ Percent i
Black - " 37,890 7563 |
White 1-2sz69 237

. Missing data. gg;ggg ! i o

Total 91,59 Cod
- Racial Bistribution of tﬁf Five/Six Year Sample ,

Race /ﬁﬁzm/f////f’”ij/;;;guencz ‘gg;gggg k ]

" Black 4,47 67.7 -
. White 2,138 2.3 .
 Total 6,605 i ’

Actual Rac1al Distribution of the C1ty Schools

Race_
Black
White

' Total

Black -
White y
Total

1971 - 1972

- Frequency
73,221

?53459
"108,680

1975 - 1976 '
:61,672
.igiézgi,

. 87,610

’

84

‘\

&
Percent
£ 67.4

2.6 ’

70.4
129.6
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Once the samp]e was restricted to five year students with racial. = ;~€
data, a further decision was made to stratify the sample on the basis :
of race. This stratification was justified on two grounds: (1) the
lack of adequate family backgroundivariabies such as mother ani ’
father's occupation, education, or” income, implied raoe would be
serving as a proxy for social class. .Sample stratification was per- | _
missible, since as Hanushek (1971:283) pointed out, the nominal values
of the proxiée may not havé had the same meaning across groups;'and
(2) no a priori rea;on-existed to believe the two groups had identicai
production processee Conventional tests of sample homogeneity for
equation (2-18) confirmed the above suppositions. The null hypothesis
of no differences in the two populations was rejected at the .05 ]eve].5
Subsequeht?discu§Sion of the empirioai results will thus focus oo

; g . -
; .

5Equation (2-18), with the exception of a race dummy variable,
was estimated for the entire population. The same model was estimated
for the separate black aad white populations. ‘Following Chow (1960) and
Raines (1974), the F-statistic was calculated by:

Fdf -df . SSEr - aSEu/dfr fu .

y ~
dfu Sseu7a?u

where: SSE = sum of squared errors from the restricted regression
. (entire population)
SSE = sum of squared errors from the unrestricted regression

5. U (sum of SSE from the separate samples)
’ , df =-degrees of:freédom for the restricted regression

' &fu degrees of,freedom for the unrestricted regre551on

Pooling was inappropriate since-the F-statistic equalled:

3

S 489 -
l' 1 -‘ . 1.79 > F2408,.0] ].1? .
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. grade students. 'In all three samples the linear specification of the

the coﬁcept it was designed- to measure (see Table (2-1)).

* The nui] hypothesis was rejected for black students. The F-statistic

R

76

" separate white and black samples. ' L

Estimation of the Operational-
) Five-Period Model-

-~

“The remaining p5§es of this chapter wf]] be diQided into four
major sections. The first will focus on the results of estimating the- &
structural and reduced form equations (equati&ns (2-17) and (2-18)) - ..

fpr white ktudenﬁs. Since the shmp{e of black students was further

6

stratified on- the basis of grade, the next two sections will high]ight

the structural and reduced form results for black seventh and eighth

!

mode] with squared and interaction terms ﬁrOVed superior to alternative:

functional forms tested. The final sectionﬂwi11,summariie the results

14

acébsé the three sa@p]és. ?articu]ar emphasis will be placed on the

linkage between_tHfe conclusions regarding each particular variab]e and

-

6Requiring students to be present five consecutive years implied
two grade patterns. Excluding repeaters, a student in the fourth grade
in 1972 would have been an eighth grade student in°1976. Similariy, a
third grade student in 1972 would have been a seventh grade student in
1976. Equation (2-18) was estimated for the entire popu]qpiﬁﬁ. The
same model was -estimated for seventh and ‘eighth grade popilations.
Tests of: sample hcmegeneity illustrated the null hypothesis of no dif-
ferences in-the two populations could be accepted at the .01 level for
white students. The F-statistic equalled: ) '

100"~ yag” ‘ |
].g7 < F]348’-.0] ].38 . . 4

equalled:

i3

. 166 L
1034 > F]348f.0] 1028 .
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White Students

. ow .

o ‘. ‘Five consecutive years of data were assocjated with each stu- . -

__dent.. The impact of four years of school and peer resources (1973- ' -,

1976) on student achievement could thus be examined. The earliest com-
posite score, introduced in the reduced‘form equation to control fo;
v environmental, genetic, and school effects which wzre not capturable,

-~ wWas -taken from the 1972 data. A great many teacher, school, peer, ﬁnd

1h}eraction variablés were tested and it is not feasiblé to report each
régréssion. Onlysselectéd, pertinent regressiqns will be discussed in
detail. Excep? fo}'teaqhegs'~experience and level of edusation, only’
those variaples with’t—ftatistics significant at Ehe .05 level appear -

7

in the finalfgtructural equations.” Following variols strustural equa-

Y
e
4

tion estimates, the variables which did not,5§pear to signiﬁicantiy
reffect student.achievement will be discussed. The section will con- . ¢

I's

Clude with the results of estimating the.reduced form équations (equa-
tions (2-18) and (2-18a)). . ,
Equations (3-1), (3-2), and Table (B-4) of Appendix B provide

estimates of the structural equation. Tte reduced form equation esti-

- mates and variable definitions appeéf in Tinles (3-4), (3-5), and (3-6). .

’

Frequencies on teachers' experience and_level of education appear in

i Tables (B-1) and (B:2). Varihble definitions, means, and standard

4

Sty et
- ¢
.

' / I ,

' T Two exceptions to this rule need to be noted: (1) Eurrent
vear (1976) variables iwith iasignificant t-statistics were included if
(  the corresponding lagged variable's t-statistic was significant. (2}
~All variables; regardless of isignificance, were included in structural

equatibn estimates which utilized 1976 school as a dummy variable. .

S
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1eviations prear in Table (3-2). A complete 1ist of variable defini-

tions appears in Table (2- 1) of €hapter 2.

A4

Structura] equation estimates. The estimated st}ucture of

..

equatidn (2-17) is presented in equatidn (3-1). When the current (1976)
teacher s years of exper1ence8 and Ievel of education were entered in -

the equation, along with three previous (1973- 1975) teachers' charac- :

’

1

teristics, some interesting results emerged. -

2
B

(3-1) " cs76°= 1.37 + :849CST5 + .1451Q + .084Texp76. - .0001Texp762 .
| _ (42.29)  (8.33) &1 . (-.10

K

L3

136Texp75 - .003Texp75% + .091Texp74 - .002Texp742
(2.69) ' . (-3.18) (1.56) ~ (-1.77) -

+

?{1

'q
+

.028Téxp73 - .0009Texp73? - .715Hdeg76 + .660Hdeg7S
(.55) (-.84) - T (2:03) (. 67} - -

.577Hdeg74 - .569Hdeg73 - .367ClassSize76 - T /

)

. (-1.51) v (-1.38) -, (-1.12) - '
. - .728ClassSize75 + .161MeanCS76 - .404Attend76
oo i - (=2.18) (7.37) (-3.07) * - ¢~
+ .286Atgend?5 - .003TN76 + O74TNW7S
(2.73) ~{.10) (2.60) ..
t-statistics appear in parenthé§es below each‘coéfficient; R? = .903;
n = 1,015. S SRR -

) . i - ,
The coeffjcients on experience were all of the correct siygn

i [ -~

i ) . )
8As ‘was discussed in the pr-vious chapter, non-linearities can
be 1ncorporated nto the model by utilizing squared and multiplicative

. terms. A squarej experience ‘term has been included- in all th2 reported
“regressions. Regressions omitting the' squared experience terms were
inferior to the reported results. - . , |




ST TABLE 3-2

j
White Sample: Variable Definitiops,
Means, and Standard,Devwations

a N
: Standard ) >\\
Variable Mean - Deviation . Definition
. ‘ . . \
cs76 . 84.26 15.70 1976 Iowa Test of BasicSkills com-.
e posite score - seventh or\eighth
grade \

AN
197510wa‘Test of Basic Skills ‘come
‘posite score - sixth or seventh
grade .

75.10

Staﬁford-Binet Intelligence Test N
Score

Years of teaching experience - 1976
instructor -

Years of teaching experience - 1975 .
instructor

" Years of teaching experience - 1974
instructor:

Years of teaching experience - 1973
-instructor ,
Level of education - 1976-instructor - -
=1 if Master's, Education Special-’
ist or Ph D. degree
=0 if B.A.

Level of education - 1975 instructor
=1 if Master's, Education Special-
ist or Ph D. degree
=0 if B.A.

Leve) of - ducation - 1974 instructor
=1 if Master's, Education Special-
" ist or Ph.D. degree o
-OifBA —

5
v

—

(cont.)
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TABLE 3-2 (continued) -
!
. Standard ) _
Variable Mern  Deviation Definition L
Hdeg73 .297 Level of education - 1973 instructor
- =1 if Master's, Education Special- N
ist or Ph D. degree '
. * B =0 if B.A. . .
MeanC376 81.35 11.91 +976 classroom mean score on the ‘
Iowa Test of Basic Skills
Attend76 91.97 2.02 Percentage of student attendance -
T - 1976 school
-~ Attend75 92.36 2.58 Percentage of student attendance -
. 1975 school
- /,,/ ~
-TNW76. 15.42 -. 8.78 Percentage of non-white teachers in
student's school - 1976
TNW75 n.27 10.03 Percentage of non-white teachers in 7
student's school.- 1975 L
ClassSize76  .501 " 1976 class size : .
=] if class size 2 30
20 if. c]ass sizeo< 36
ClassSize75  .649

~

1975 c]ass size

=1 if class size 2 30
=0 if class size < 30
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(positiye on the linear term and negétive on the sdqared term indicating

diminishing returns); yet, the t-statistics were only significant for

the 1975 instructor. By differentiating equation 23-1) with respect to
Texp?5 and setting the derivativé equal to zer®, it can be seen that
thi_number of years of eXpeﬁieﬁce that maximizes white achievement
equals 23, The strength of the 1975 coefficient is surprising since
one would have éxpected the char;cteristics of the current year's in-

" structor to have had the greatest impact on achievement. -Inspection of
the stratified grade sample (see note 6) revealed that the t-statistic
on 1975 instructor's experience equalled 2.46 for sévénth grqde students
and it was {.57 for eighth gfade students. "As was the case with the
combined sample, H&Qever, the coefficients were small, equalling .250
and .157 for séventh and eighth grade%, respectﬁve]&.' Thus, an addi-
tiona]ryear of experience is estimated to:raise achievement 1eve1§ by

at most 0.25 points.

, The coeffiqignﬁs‘on degree level weré inconsistent. The effect
of the current instrﬂctor‘s level of education was significantly nega-
tive. The influence of the 1973 and 1974'instructor‘§idegree Tevel ‘was
also negative, but.-degree ¢f the'1975-instructor had a weak positive
effec; on compositefsgpre. Examination of the stratified grade samples
*indicated that degree level in this year had a negative, but-insignifi-
cant, coefficient. It appeareq that the slight posifive effect was
“Eiscerned only by the combined sémple. It was Ho@ pascible to examine : L
‘affernétive confighrationgfat degree level, Only a small fraction of

~ l “ ° -
teachers possessed degrees beyond the baccalaureate 1gve1 (see Tables
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(4-1) and (8-2)). ] ‘ -

Two peer group variables, 1976 classroom mean achievement score

i
cient on 1976 classroom mean achievement indicated that a 10 point

and 1975 classroom §ize, were statistically significant. The coeff:-

increase in class mean would raise a student's achievement score 1.6

months. It should be noted, however, that current and past classroom

mean scores were highly correlated (see TaB]e.(B«3) in Appendix.B).

-Jf -the class size was 30 or more in 1975 or 1976, achievement was nega-

tively affected although the -coefficient was significant only on the

1975 variable.

The significant school level variab]eé included the percentage

,°f student attendance in the 1976 school and the percentage of student

attendance in the 1975 school. A positive sign on attendance would

imply that the nresence of a student's peers' contributed to his or he;'

y level of achieverent. On the other hand, a negative'sign could imply
en’;ne?fective teacher, regardless of his or her formal credentials, 1
the influence of nhich is being captured by the attendance variable.

The results reported in equation (3-1) do ndt confirm.either E l
interpretation. " Since many students were in the sane elementary school
for at least two years. the school level variabies were highly corre-

“lated. The dnesence of multi-collinearity may explain the sign reversals

on attendance and preclude any def1n1t1ve judgment concerning the vari- - -:‘

able's interpretation In genenif the prob]em of mu]t1-co]1inear1ty is
exacerbated by the ‘fact that the independent variables are not’ corre-
lated°with the dependent var1ab1e so much as they are correlated with_

o ! o ‘ |
. one another.. Despite the high correlation bétween current and lag%ed R

t
3 - .
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.-

s schocl-level variables, it was still interesﬁing to observe that the
higher the percentage of non-white teachers in the school (TNW75, TNW76), -
the~higher white achievement. In 1975; rougily 93 percent of the white -
‘students in tpe sample attended schiools where léss than éo percent of
the%instructors were non-white. Of these 90 percent, 21 percen‘t atténde’d
a schoel with no black instructors. Black instructors, teach” .q in pré-
dominantly white schoo]s,gmay have been aunique subse* of the se* ¥
black teache;i. — ‘

As was discussed in,the literature. review, a majority of the préi '

vﬁou;\ﬁtudies examinedvthe impact of current teacher's experience and

level of education on acbievement but were unable to determine the direct

effect of previous characteristics. Equation (3-1) was thus re-estimated'

o«

with only current year variables to determine if the omission of lagged
- variables significantly altered the coefficients or signs of the current

vériables:

(3-2) CS76:= 6.92 + .841CS75 + .1431Q ¥ .077Texp76 - .061Texp762
' (42.20)  (8.36) (1.20) (-.77)

C ' - .639Hdeg76 + .183MeanCS76 - .376ClassSizel6
(-1.85) . (8.69) (-1.22)

- .187Attend76 + .085TNW76 .
(2.07) (4.50) . )
. - . { .
t-statistics appedr in parentheses below each coefficient; R2 = ,900;

a = 1,032, . 1 .

i

-8 ‘ . . Comparison of (3-1) and (3-2) revealed Eyat with the exception

{
. 9The schools were highly segregated during this period. In -
U 1976, 75-percent of the whites attended schools with less than 10 per=,
> *  cent non-white pupils. In 1975, 85 percent were in schools with less
than 11 percent non-white students. .

Fadd

ERIC : © .93
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"o? the school level variables,‘tne omission of previous variables did

_ measured and unmeasured characteristics, any correlation between

84

not alter the signs!or coefficients of the current variabies Nonethe- .

less, the changes in the school level variables were’ dramatic The

‘ percentage of student attendance in the 1976 school (Attend’6), signi- & g

ficantly negative in equation (3-1), became significantly positive in )

equation (3-2) The coefficient on. the percentage of non-white teachers ";

in the 1976 schobl (TNN’G) became statistically significant in equation

(3-2) and increased from .003 to .085. These results reinforce the

vibx that mu]ti-co]]inearity may be a problem. The simple correlation
between Attend76 and Attend75 is 778 whila the correlation between
TNW76 and TNW75 is 799

In order to test for ynmeasured school or neighborhood]0 charac-
teristics, the 1976 school was incorporated as a dummy exp]anatony vari-
able in estimating’the complete structural equation (equation (2-17))]
Inclusion of Such a variabie represents the worst possible case for the

°‘teachin"g resources. Since‘the school variable may be picking up both

teacning resources and particular schools may be reflected in the coef-
ficients on the school dummies. ’ '

A compariEon of the coe;ficients on éxperience and level of
education with and without the school dummyﬁyariable appears in Table

,

(3-5). The coefficient on 1975 teacher's experience was positive and

N . - ;
f ‘. . = : B
. .

4 !

{

IOA school dunmy variable would reflect neighborhood. character-
ﬂstics on;y if students attended schools nedr their homes (i.e:, were .
not bused y

.
N » !
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7 g &k;h “Hceg75
B Hdeq74

White §$mp1
Level
Wi

4

g

"TABLE 3-3

e: ' Comparison of .Experience and

of Educatipn Coefficients
th and Without School 76
Dummy VarfabIe

(t-statistics in parentheses)’

+
i

Without School 76
(Equation (3-1))

. Egherience
/ Iéxp76

Texp762
'Texp75
TPxp?S
T%xb74
Téxp74

2.

2

Ijxp?B
T xp732

Leve1 of Education
Héeg76

.084 (.67)
-.0001 {-.10)
136 (2.69)
-.003 (-3.18)
.091 (1.55)
-.002 (-1:77)

028 (.59)
-.0009 (-.84)

k]

-.715 (-2.03)
.6291(1.67)

. =577 (-1.51)

" With School 762

119 (.72)
.001 (.44)
.268 (2.05)

-.003 (-2:12) J

-.027 (-.19)

-.002 (-1.63)

.029 (.21)
.001 (.66)

7

"-3.80 (-1.23)
© =3.99 (-1.26)

1.05 (.33)

Hjed73 -.569 (-1,38) - .53/ (~.15)
Y | * ]
;
! ) & ° » / »
A W ; -/ @
” o The number-of unique schools equals 45.
1 ’ ~ - , . ) T /
! 1 'l /
. : g
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§%gnif1caht in both. equatidhs, however, it was larger when 1976 school

. wWas a variabl The ﬁ976 teacher s level of educat1on was negative fn ‘
both regressidns but ‘gt was statistically fnsigniﬁcant when 1976

\ The complete regression appears in Table (3- 4) f’
of Appendix B. X - . ' 0 '

school Was a variabie

'-Incignificaﬁt variables. A large“nudber of variables did not

appear to have a statistically signiticant fmpact on-white achievement.
’Tﬁe sex, recency of degree’ -and ‘undergraduate co]lege rating of the
current and three prevjous 1nstructors were ipsignificant predictors o’
achievement. Four dummy variab]es, takxng on values of one if the in-
structors had bacca1aureate degreeS'hzeducation, were not. relevant. . i \\;;
Interaction pr the studedt's IQ with each of the four teachers’ years v
of experience, 1eve1 of education, and undergraduate college rating |
produced no sxjniffcant reSults IQ was divided into four segments.
low, midd{e: nigh and exceptione], and, interacted with experience, level
of education, and undergraduate college rating of all four instructors.
"None of these variables were statistically significant. The ‘{nteraction
of lagged achieve%ent score, CS75, with 1978 teacher experience, level © '
of educatign, and undérgraduate college rating did not yield significana |
results suggesting that these three characte%is?dccfﬁere not relevant.

to the Initial stock of knokledge. T .

1

The three past years of class mean achievement (Heancs73-75) '
_were 1nsign1ficaqt predictors of white achievement. The standard devia- T |
_tion of class achievement in every year (SDLS73~7o) and the clase size \

1n the first two years were simi1ar1y unimportant

T, 96 S Lo
—_ . <o . .

x . kg
o . ) 1 Y
C N Lo . } - L .
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'teacher ratio (Ratio74-76) in ¢he student's schooi and the enroiiment

The\insignificant school- level variabies included the percentage
of teacher attendance in the student s school (TAttend74-76), the pupi1/

in the student s school (Schsize74-76) Segregated res1dentia1 housing
patterns and eiigibiiity definitions disallowed the inclusion of Titie

"1 variabies (see note 2). Only a§sma11 numherﬁpf whites (e.g., six

percent in 1976) were eiigibie for these compensatory‘programs.

. Reduced form equation estimates. Direct effects of current and

' previous inputs are observable from the structural equation The re-

\
duced form (equations’ (2-18) and (2-18a)) permits the estimation of the

’ indirect effects of an input through prevfous achievement and provides,

the “best measure of an input’s tota1 contribution . The identification .
probiem was solved bg searching the parameter space for gamma. con-
straining it to 1{e between zero and one, and selecting as the fina1

set .of estimates that regression which had the smallest sum of squared.

" errors. The transmission parameter. gamma, was constrained in this

fashion since in all three sampies the direct estimate of gamma, the

coefficient on CS75 in the structura1 equat‘on, was less than one. The

- coefficient on CS75 was .849 for whites, .802 for eighth grade blacks,

 the structura1 equation 7 S

;\,

and .771 for seventh grade h}acks As a check on the~consistency of )

‘ gamma, it was hoped that the value of gamma from the final reduced form

equation would closely approiimate the direct estimate of gamma trom:A

4

. \

A brief expianation of the steps invoived in estimating the
reducéd form equations wi11 heip ciarify the distinctions between

-
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' " equations (2-18) and (2918a) \Equation (2-18a) was estlmated to deter-
mine the va1ue of gamma which yie]ded the sma11est sum of squared .
W - errors. Values of gamma ranging from 1 to .99 in 1nterva1s of .1 were .
) ,tested Equat10n (2-18) however, yields the direct and 1nd1rcct of- ‘ \
fects The results from equation (2-18a) were thus “transformed“ to
‘ conform to equation (2-18) For example, a mode] with on1y one set of ‘

lnputs (T71) consistent with equaﬁlon (2-18a) wou1d be as fo11ows o

"

75 T76) .’
\ | . *%“Tn+”n*Wﬂ-

; 2
o uepenJZEE Variab1e BO(Y T73 FY Ty 0T

+ B3(¥Ty3 + Tgp)

Lo e aglTy)

It is important to note that T73 contributes to the dependent variable

i -

via four channels (three indirect plus one direct) while T76 works only
through the direct (unf11tered) channe1 The obJective 1s to measuré e
the cumu]ative (direct and 1ndirect) effects of5each T71 Denote these

o cumu1ative effects oy § = [§73, 674, 675, 676], where 671 is the coef-
ficient. of T71 In matrix form § is computed as follows.

’
)
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The estimated coeﬁficients;and varianee-covarianEe matrix of 8 are

known, What is desired are the coefficients and variance-covariance

matrix of §. Since . C L e ;
. .‘ . ‘" il
N ..3..8 I’§ .
thén T S
var-cov, § = r(var-cov §)r' . - - . B
R - y Co ®
by standard ‘statistical results (Goldberger, 1964).'' Let e
e ey - . ; e

-

- var-tov 8 = 07,
then .
“var-cov & = rﬂf' .
./ T e . e ~_"
: - . oA
The square roots of the diagonal elements, or the standard errors,

e

divided into the coeff1c1ents, will thus yield (asymptot1c) t-stat{stics

e,

for each input -

Table (3-4) prov1des reduced form equation estiﬁates which are : \
. cons1stent with the grouping of terms in equation (2-18a). Table (3-5) 2
gives a definiticn of these variables while Taple (3-6) provides esti-- \
mates of-~the reeuced form consistent with equation (2-18). A discussion '
of Table (3-6) will be followed by a paragraph contrasting the struc-
tura] and reduced form equation estimates

Table (3-6) provides estimates of each ihput's djrect aad 167

- direct contribution to the-change in achievement. In terms of teachin
Jrect. ge_in achieve g

\\\

‘s \\-‘\\

rd

. llThe relationship holds strict]y only for the .case in wh1ch\

7 I, rather ‘than its estimate. appears. However, the re]ationship holds ':
,asymptotitally L e \
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S “ White Sample: Reduced Fon xEquation
' \ y . . Estimates - Equation 18a)

Variables - Coefficients - t-stafistics

CL L Texpsy ‘ | S.018 - =187,
- Texpg, . 463 fz.y‘ e
\ - Texpgq : =4 - -1.68
" -Texps;q | Tz s A
B Tew’s, - looo3 : 2wy
Texp s, o | o L

Texp’s, | . -.002 -.919 .

cTexp’s, v .o 804
Hdegs, - S Lo=015 . =-.028
L Hdega, - T\, =257 e T638——
S Hdegsy .. Az 787 -
- E T ' . \ N \
: Hdegs4‘ - . -4.89 .861
ColleaaRatwngso -\ -\ 6.43

L

.

o
L%

‘ COIIegeR;t1nng -4.25\
\ qulegeﬁatings3 i -2.58-‘ , -.445
Eddegs, ' 513 L .66l
Eddegs, ., =75 A .
- Eddegsy ' 218 .243
~ Tsexs, .\ a7 .. .m0 -
s T ’

'X8§-—-;. - . -2.6231 . .60
\ a:if\h‘_\""""‘*-“--~_~_~_N_‘_~_‘_~_“ (cont.)
\ . '

[}
L]
[=))
~J
N
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-5 \ MeanCs 32’ ‘
e, MeanCi, : ) )

TABLE 3-4 (continued)

NN T U
. ___Variables - . (Eoefficients t-statistics
. MQTexse . -\ -.004 a3 .
© 10 Texpmg . .00 205
 NTemg . . ¥ e o e
* 10 e, - : o ‘ 032 | e

 1Q Hregsg e 08 R

L TomBesg . C ok - 8T

IQ CoHegeR_a\ting‘B’ ‘ S -.056 " . -, =1.40

. IQ CcllegeRatings; .036 . .594-
” oo . .
IQ Cc‘ﬂegeRatingss. .025 _ .- .460 v
. SDeSey B - X- -

SDCS3, -.338 -1.49
spcsa; - 4% © .1.64

,// - )’//Iqs~ o - L 9.35
4

MeanCS3, SN ‘.32"2;- : 7.79

r~

-.215% .=2.95

v Meant, - Y -.139 a7

Ty Class’zed, : -1.70* . -o=3.31,
.. ClassS; zed, . BRI ‘ 2.38
. § ‘ClassSized;  ~  °  °.225 .325

- .+ . ClassSizes,. 703 924

~«;x;>> Attenda, . 2000 © .46
: AR ' .+ (cont.)
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VYariables

-

‘ Attenda2

Attgnda3 e
%A;ﬁenda] .-
TAttenda,* -

'Shhsizebl-

Schsiiéa2

.4 Ratfqa]°
v, -~

Ratibaz'“

4

| THia,

TNNBZ

°

¢ -
- B ’ . v ‘ . 92
TABLE 3-4 (continued)}
g i \
CodfFicients l-staiist{cs
210 esr.
‘ - 783+ -2.50° ‘
.233* ‘ 2.49
-.091 -.573
" -.002 ~ -.614 . " !
.007 918 :
=552k —— — 2:89
7l685*_ , -2.06
.007 .027 8-
.050 .580 )

*Sigpificant at the .05 Tevel.

Dependent: variable: CS76-y
Achievement score on Iowa Test of Basic Skills minus (.93%)

4

CS72; 1976 Composite

1972 Composite Achievement score on Iowa Test of Basic Skills.
gonstant = -64.15; R2 = ,566; n = 987, gamma = .93.

\ .
Lo

*>




. TABLE 3-5

\ o White Sample: Reduced Form Equation

. 4
i |
Variable °

- Variable Definitions
” !

. . " Definition

Texpsy | 3(Texp73) +'§2(Téxp74) + y(Texp75) + Texp76
Texpé2 ¥y (Texp73) + Y(Téxp74) + Texp75
. Tex;;33 y(Texp73) + Texp74 . %
o TexRB4 ' Texp73 :
3 Texpzs0 i (Texp73 )4-y (Texp74 )+ (Texp75 )+Texp762
Texpzs2 2(Texp73 )4-Y(Texp74 ) + Texp752
Tg5p233 fy(Texp732)+Texp742 ‘
i ~fex6234 Téxb732 ‘ ’ - !
Hdegs, v (Hdeg73) + yZ(Hdeg78) + y(Hdeg75) + Hdeg76
Hdegs, y2(Hdeg73) + y(Hdeg74) + Hdeg75
3 - Hdega, v(Hdeg73) + Hdeg74 - e
Hdegs4 Hdeg73
CollegeRatings, 3(Rat1ng73) +y (P=t1ng74) + v(Rating75) -

Col]egeRatings2 i
Col]egeRatings3
Eddegs0
Eddegs, -
Eddegs3

Tsexs0
Tsexs2
Tsexs3

(Rating73) + y(Rating74)

v(Rating73)

3(Eddeg73) + yz(Eddeg74) + y(Eddeg75)
Y (Eddeg73) + y(Eddeg74)
Y(Fddeg73)
y (Tsex73) + YZ(TSEX74) + Y(Tsex75)
Y (Tsex73) + y(Tsex74)
v(Tsex73)

{cont.)
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'l Lot 0 TABLE 3-5 (continued) .- -
. } . - . .
_Variable |
- 1Q Texps, y (IQ*Texp73) + v (1q*Texp74) +,y(IQ*Texp75) o B
1Q Texpg v*(10*TexpT3) + v(1Q*Texp74) - L
IQ Texpgg, - y(IQ*Texp73) . S ,
[0 Hdegs; . " y(1Qdeg73) + YZ(IQ*Hdeg74) £ y(IQ*Hdeg75) L
",- 1q Hdebss L (IQ(Hdeg73) + y(1QtHdegrd) .- * " . 7L
© - IQ Hdegsg — ° y(IQ*Hdeg73) B

"t 3
‘IQ‘CollegeRatingB1 3(IQ*Ratzng73)-by (IQ*Rating74)-by(IQ*Rat1ng75)

- 19 CollegeRatings; v (IQ*Rating73) + ¥(10(Rating74)

"+ 1Q Col 'légeRat‘i ng3e Y (IQ*Rat‘i ng73) -

S0CSd, | +v3(s0ecs73) ¥ v2(sDCs73) + v(s0Cs75)
socsa, - v2(SDCS73) + v(S0CS74) h |
SDCS3,4  v(snes73) o o \::i
.. .1qa . (3 + ¥4y +0I1Q ; '
MeanCS3, B(MeanCS?B)-byZ(MeanCSM)-by(MeanCS?S)-f-Meancsn .
3 Me;dcsaz : S (Meancs73) + Y(MeanCS74) + MeanCS/S e S
. MeanCsi, \xgggancs73) + MeanCS74, - A L
MeanCs3 , MeanCS73 - . . s )
ClassSized, - 3(C1assSize73)-+y (ClassSize78) +y(ClassSize7s) .
) : +ClassSize76
ClassSizes, Y (C1assSize73) + y(ClassSize74)1+ CIassSize75
ClassSized, y(c1assSize73) + ClassSize74- , .
| hlas§Siiéa4 | ’ 1c1ass51ze73 o ’
Attends, . L :yz(Atténd74) + y(Attend75) + Attend76

(cont.)



“TABLE 3-5‘_ (continued) .« - co C

v

- e - x -

e ' Variable L, .~ 'Definition- R

. N N . e
Attends, E y(AtteWAttenQZS' - TS :
I Attenday N o A%m LT T e T T
- . s » - . - ‘:
; TAttendo,” ttendn) + y(TAttend75) S

. TAttends, . y(TAttend74) e R
BN - Sehsfzea] L ey (Schslze74) +y(Schsize75) ’ : L

Q. .
Schsizea, o y(Schsize74) Ca -~

B

h .Rptioa] . // -yt (Ratio74) + Y(Rat'io75) S . Tk

" - Ratiod, ‘ o v(Ratio74) -

e, o y(TNWT5) + mws
ThWa, .~ TNWIS o )




. ___Variables
s ey
; : ‘ féxp7a' o
_%sxb?S‘
Texp76
Téxp732 -
1'l'(exp74‘2 :
.T¢.<p']5'.2
Tepl6l
L Hlcgrs .
LT goe§74_‘
T Hdég?S’_'

p——
’._‘_-____'_—’ -

8

~  _ ColiegeRating73
:¢Coilegéka§{n§72
CollegeRating?s
Eddag73
" T Edleg7d
ddsgf? _

" Hdeg?6 ey

"'":"-“_ "I'-ABL(E‘_"3-6 )

and Indirect Effects -

-

Teaching Chazact€ristics :
B B X

Coefficients

o«
» 132

-

S Lo09

<
L)

.447%
- -.018
7 -.0006
-.003
+.0004
.0003- - )
200
\\;}.81
-2.59

' ’ '0 “ ’,'.",0]5

. =905

. 1.60

T 5.98
464 -

"

White Sample: Reduced Form Equation Estimates-~ -
' Equation (2-18) Total Direct

.
Q}A.’
g

 testatistics
739

<7265, ©

e

-.187
e 21365
-1.43
..264°
Lo
@ -9
o

.43
.64

- -027 - °

- -.23
.38
.53
_.808 .
©-.428
661

- %

(cont.i
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e .
.~ 9
- v LY L]
-
Y
- 2=

- '3

- e

. Tsex73
‘ T Tsex74 . L. .,
N . “ . ~
.- Tsex?s.
Thttend7a. ' -
. TAttend7s :
TS
. ‘,‘ ﬁﬁw76‘ . -
{Q*Texp73
'iQ?S;-';gtpﬁ\ |
L Iﬂf‘i’e:;g‘lS e

Wy

-
o,

e
1Q*Hdeg74 " "
IQ*Hdeg?7s
10*Co] TegeRating73

?

IQ*CellégeRatfgg75

I} 4
o

‘I
{ -

2

. $DCST3
g

L[4
¥ . . ® . v
& - Varfgbles ' ¢!
L] ©
%

IQ*Hdeg73 -

. 1Q*CollegeRating74 -

N I

© TABLE 3-6 (contjriued)

Y e , e

Coeff{cients C

t ",.- "].06
1.47*

\/ t‘

o 0116.." ..

i L
.052 .

*

¢ -.001 _’ L

;o ~=.0008°
.001
-:003*
Tl -
=024 .
.- .03

.003 CL

.. \
' -.015
‘ _ -.052

. AbiTity .
T.805% ..

> -

"ﬁegr Qbara&teristiés .

S e

S s

< s
L e
’ B
X.‘ «
testatistics . -
- 4

-1.43 - : .
2.2 - -
780 .

L4
© 1.08°
-2.49

socs7a 06 . a1 e
o -~ ) - " (cont.) i
T ’ 107 Lo .8 .A ’ “ . \\ |
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_TABLE 3-6 (continued) R L
Variables " Coefficients t-statistics )
- ; . A
SDCS75 .367* k) i 2.98 - - '
MeanCs73 ~7065 -1.42 o
_ MeanCS74 .079 1.44 - . L
MeanCS75 - .083 . 1.7
\ e . - ~ SR . .
" Meants76 . Lot Lgoe ' 7.79
. T : . el . . 1
ClassSize73 1.07. « 1.8 ° .
ClassSize7s - 405 803 )
ClassSize7s SRS [-) B 370, SN
. Classsize?s BRI It -3.31
. Attend’s ..501% -2.68 -2
Attend75 S0 L a8 . 1.58 :
‘Attend?s . 106~ ¢ .476- }
. - 4 . : : R
. Schsizers | ¥ .08 1.15 e .
_Sghsi;e?S ' -.002 S VUt
Ratio7s - - 6L -.860 -
Ty ' ! . N . W
gat§o75 PoOW513 2.89. ¢ AT
_cgpn‘stant' -64.1—5 S . -3.34 o >
N Y . \ = ] v
: *Si”gnfficqnt at the .05 evel. 3 : ] "L
. : ' ' /
Dependent variame' CS76 - 740872 .1976 composfte achieve~
ment score on the Iowa Test of ‘Basic Skills (ITBS) minus :
(.934)1972 composite achievement 'score on ITBS. .R2 = .566, n'=
.y 987, qama = .83, , \ cr
|| 7 o , o
- < -. » s




. characteristics the cumuiative effects of expertence were significant
. s

?’f% + _for oniy one instructor (Texp75) The experience of the other three

CIPUUI V. S *i

C .nstructors was unimportant Teachers 1eve1 of education»was‘noe

. L e T

i £
5

" ! significant‘in any of the years gnder study nor were the‘indirect

. ..‘- “ »A o })’z . 1.‘{ " o
e j‘: - ~'effects of the_coJIege ratings and possesswon of an education degree G

significant predictors of the change’in achievement ]ZT The cumuiajive ; ”f.

’»\'

e effects of abiiity (IQ) were significantly poSitive. \ Jf£§“ :“¢¢,

}
-
1
|
ANZ;I f‘“ - In terms of the peer group“variabies; T97S—classroom st ndard ;ﬂ-.r
deviation (SDCS75) and 1976 ciassroom mean achievement (MeanCS?B)Wwere ”

i
% “significant contributors to the change in achievement The cumuiative }5}
| o SR ,

|

!

i

i

i

- effects of classroom mean‘achievement in the preVious two years »5

(MeanCS74 MeanCS?S) were also positive and approached statisticai sig~ ._ff

_ . nificance. Current year s ciassroom Size was significantiy negative i
o ‘ . . ) t ik
|

but there was no ‘lingering effect of eariier classroom sizes. “f;”’

An examination of the schooi level variapies showed that the

I

direct and indirect effects of eariiest year's attendance (Attend74)

were - significant]y negative. As was, true w1th the structurai equation e

.4._‘,_.

estimates, the sign on this variable is, difficuit to’ interpret and no

P

4

e

+
«

AR - ) 1zlf the direct effects of an input were consistentiy insigni- -” .

ECaan " ficant -across structural equations, that input's direct effect was not

.- © usually measured in the veduced form equations. Direct effects were .

L ‘ included, even 1f the coefficients were statistically insignificant, if .

. they were needed for the matrix inversion when transforming equation -

; (2-183) to equation (2-18) For example, the college rating variables
(Ratings73-76) were inever stat stically significant in the structural

\\\\quations. When estimating the reduted form equation the construction

| the variables was such that the 4ndirect effects were capturable _

| whiie\the direct. effects were eiiminated ‘ - o

i . . - .

o ~
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. -

: ~détinitive conclusions regarding its impact can be made. One addi-
Gl e tional school level variable was significant. The 1975'school's pupil/
teacher ratio (Ratio75) had a positive impact.. .

& In contrasting the structural and reduced form equations

- ——

uation (3-1) and Table (3~6)), it can be seen that the direct esti-

mate of gamma, or the coefficient on CS75, was slightly lower than the

-

»—-~——-—--—- value of gamma H:vhich was. consistent with the smallest‘ error sum of

(

squares (.849 versus .93). The direct estimates of gamma from the
structural equation includes measuremént error. If'neasurement error

& lS uncorrelated across years, the lower estimate from the structural

! T

equation could be explained by errors in variables which would cause a

' ~_‘f§' downward bias in the coefficient. ‘
o o , Examination of the teaching inputs across equations showed
; 4 fairly strong consistencies The direct effect of 1975 teacher's ex-
;' ’ » perience was positive and significant (.136 Texp75). The cumulative
fi ;;'ers  effects weré positive. significant, and greater than the direct effects

(.447 Texp75). Current year teacher's experience (Texp76) was positive
/
in the structurai; equation and negative in the reduced form; however,

“ it was not statistica ly sionificantain either case.- Current year--

s it s

sor

-teacher s level of education (Hdeg76) was negative in.both equations

~ but significant only in the structural equation. The direct effects of
the interaction of ability (IQ) with four years of teacher 1nputs were
never significant in the structural equations. The reduced form esti-r
mates further showed that t?e indirect effects were unimportant. Only

- one of these interaction,variables was statistically significant. Thel

L3

-
3
:

110

A
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 same situation held for\the nature of the teachet‘s degree (Eddeg73-75)

qrr

e

-~

“and undergraduate college rating'(Rating73-75) The direct effects

were unimportant and the reduced from equation confi rmed the insignifi-

cance of the indirect effects. . |
'““*'""-~—CIassroomﬁmeanAachxeuementm(MeanCS76) was s1gn1f1cant1y posit1ve
. across equations whi1e current year's classroom size (C1ass$1ze76) was

L consistent1y negatiVe. The direct effect of c1assroom standard deV1a-

] e —

tion was never szgnificant for whites but'the {nd1rect effect of the.
first lagged year (SDCS75) became apparent in the reduced form equation.
The percentage of school- Tevel attendance (Attend75, Attend76) was
negative in the curvent year and pos1t1ve in the f1rst lagged year in
the structura1 equat1on. The': cumu1ative effects of these var iab1es

were 1nsign1f1cant1y pos1tive 1n the reduced form; however, the cumu1a-

*

Ty

tive effect of Attend74 was disturbing1y negative. The fina1 schoo1-r
1eve1 iariables of 1nterest, the percentage of non-white teachers in
the student's 1975 and 1976 school (TNW76, TNN?S) were somewhat sur-

prising. The current year variable, TNW76, was insignificant across

equations. The direct effect of the first lagged year, TNW75, was sig-

nificantly positive while the cumulative effects were positive but -

-

- -insignificant.

81ack Eighth Graders

—_— o~

Following the aame genera1_out1{ne established in the white
. . SN .
sample, this section will first report various structural equation esti-
\ mtes. Four years of teachers’ experience and level of education-were

included in all structural équatipnsi but, with few exceptions, only

11

al

%
1
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i . tnose varia&]es with t-statisties signifitant at the .05 level appear

: \
in the reportad equations (see note 7). A discussion of various struc-

tural equation estimates wi11 be foiiowed by an examination of the | “\
variables which did not appear to significantly effect student achieve- \i
-——--- ment,  The section will cnnc!ude with the results of estimating the |

T -——reduced form equations (equations (2-18)4and~(2-18a))

-

Equations (3-3), (3-4), and Table (B-8) provide estimates of °

A .»”jhthe structura1 equation.. The ‘reduced form equation estimates and vari-

' " able definitions "appear n- Tables (3-9), (3-10), and (3-11). Frequen- -
;. : cils on"teachers’ experience and 1eve1 of education appear in Tabies ‘ |

' (8-5) and (8-6) V?riabie definitions, means, and standard deviations

. . appear in Table (3-7). A compiete list of variabie definitions can be
» v
. found in Table (2-1) of Chapter 2.

" Structiral equation'estfnates. The estimated structure of 3)'

‘ ,equation.(gai7) is presented in equation (3-3). Inclusion of four .
years of school and peer resources i1lustrated that,variables which
a. were significant predictors of white aehievement were not necessariiy
" good predictors of black eighth grade achievenent. Sinilarly, nsigni-
. k _ficant Variabies in the white equation were often significant for black

\ -
‘eighth graders. o
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e T T amiE 37 A\

m&kﬁwmen¢SMMmVMHMeMﬁmuma
Means, and Standard Deviations

\ \
£ \ . ————e e .
- - Standard- - : - -
~ Variable Mean Deviation - —Definition
€s76 "~ 78.57 ‘ 1’459 11976 Iowa Test of Basic Si(i'ns (ITBé)
‘ ' composite score
. €s75 69.76 12:69 1975 ITBS ‘composite score  \
: IQ 92.26 ui.er. Stanford-Binet Intelligence Test
- o V score f
N - Texp76 14.01 102‘3 ) Years 'of teaching expe;:ience - 1976
: - ', instructor
_ Texp75 11.57 8.90 - Years of teaching experience - 1975 ——
~ ) . ‘ instructor . :
LA - Texpld4 10.60 8.82 Years 6f teaching experience - 1974
‘ . ' " instructor , o
Texp73 - 10,70 9.80 Years of teaching experierice -.1973
: e \ . instructor N
, - ‘ ’ \
Hdeg76 ,.356 ‘ ' Level of education - 1976 instructor
\ - =0 if B.A. o My
- ‘ =] if M.A., Ed. Spec. or Ph.D. - '
Hdeg?5 - 274} © Level of education - 1975 instructor
Hdeg74  ©  .209 Level of education - 1974 instructor
w-----—Hdegl3 ——...,228 o Level of ‘éducation - 1973 instructor ,
- _MeanCS76 ' 7§.56 | 7.77 .-a97§Ta1ass:méan;o§_11§§*N_~\‘\\~;; _
- MeanCs75 67.11 , 6.85 1975 class mean on ITBS
- SICS76 ¥ 1248 2.2 1976 class standard deviation on ITBS
: " * Title?s .950 ‘ 1976 Title I code - |
| =1 if eligible for compensatory
, Lo : programs ) \
3o =0 if otherwise
H », - ’ . (Cont.)

\




TABLE 3-7 (continued)

Standard

Variable Mean Deviation : \ : Definition - ;\\“
TitleIS76  256.10  \110.72 Number of students enrolled in com-
g . - pensatory programs - 1976 school
TitleIs75 216.82 = 96.46 'Number of- students enrolled in com-
) pensatory programs - 1975 schod) -

TitleIS74 167.11 77.79 Number of students enrolled in com-

| ...~ 'pensatory programs - 1974 school
Attend76 91.55 2.03 Percentage student attendance -

_ o 1976 school V

Schsize?6 564.07  184.73 1976 school e'nr\cil,lment; .
Rati&i& o ”éé.ZQ‘“hhh""§j§5"h_—"7926 school pupil/teacher ratio e
Ratio75  26.35  "3.08 1975 school pupil/teacher ratio

\

P an e e B
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(3-8) CS76 = -61.07_ +_ .802CS75 + .1931Q + 004Texp76\ 0004Tex8762

‘.'--—0_

. ! 105

(25.74) " "(6:27) " (.04) (.15

- -

.057Texp?5 + 002Texp752 + 036Texp74 - 0004Texp742 )

~;‘\‘7(- 50) (.77) - (.33). (-.15) ‘\\\\
St 167Texp73 - \OOBTexp732 + ..979Hdeg76 + 1.51Hdeg75 _ A T\\\;
‘ (1.79) (-2.06) - (1 64? (2.34) i
+1, 19Hdeg74 + 949Hdeg§3 + 509Meancs76 - .240MeanCS75
X (1.61) (1.32 (11.41) (-4.70) .
\ ) - T
“.Ae,e._,1985D0376_$_2.Sltitlelﬁ_t. 010TitleIS76“_ —_—
(-1 65) (1 53) (2.22)}

OiiTitieIS75 + 010Titiel$74 + 358Attend76 -
(-2.55) (2.11) (2.44) .

007Schsize76 + .178Ratio76 + 265Ratio75
. (=3.04) (1.71) (2.75) -

~
R ]

"c-sfatnstics'appear'in parentheses below each coefficient; RS = .799;

= 742.

¢ Y

The coefficients cn experience and level of'ecucation differed

siightiy from the coefficients in the white sample. The signs of the

13

teacher experience coefficients vere the‘expected pattern (positive

on the linear term and negative on the squared term 1n§5cat1ng dimi- ,

o nishing returns)efor three of the four years yet the t-statistics

were just\bareiy significant in on1y one case, that of the 1973 instruc- ... . —

tor -The 1975. instructon_s.experience_was_negative.whiie_theesquared

term was positive even thqugh both terms were statistically

%‘ _
13Regressions omitting the squared experience term were in-
ferior to the *'eported results, . .
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-\ teresting. Posses<*on of a Master's, Education Specialist, or\Doctor“s

106

insignificant. The pattern on level o( education was somewhat more in-

degree had a corsistently posit1ve effect on black eighth grade achieve-
" ment. The only coefficient significant at the 05 level was on the 1975

instructor; however, 1976 and 1974 instructors' level of education were
) significant.at the .10 level. ‘

&

' The coefficients on the peer group variables were very different

from the white sample. The coefficient on 1976 classroom mean achieve- ~
ment was posit%ve but was three times as large as the white coefficient.

‘A\ten point increase in classroom mean achievement imp11ed a five month -

gain 1n black\e1ghth grade achievement. The cc“ffic1ent on 1975 class- ’
\
room mean was also stat{\t1cally sign1ficant but disturbingly negat1ve

-Standard deviation of 1976 classroom achievement had_a s]ightly negative

——

effect implying, at least in terms of achievement, more homogenous c]ass:;__\\
rooms nere desirable for eighth grade blacks. - ' :»\\\
Qarious Title I variables were significant predictors of eighth
grade black achievement. If the student was e1ig1ble for Title I com- ,
"“pensatory “programs - in 1976 (Tit]e?ﬁ); a positive effect on achievement -
resulted. Two re]ateg points should te”made explicit concerning Titie f ,
eligibility yarieblesf Oyer 90 percent of black eightn graders were

eligible for these programs in the four years examined. - Title I eligi-

bility variables were thus highly correlated across-years (see Table
(8-7) of Appendix B). The variable was introduced primarily due to its
possible 1nterpretation as a family background variab]e since eligibi-

lity was determined by the number of schoo]-age children in the school

116
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attendance area receiving Aid to Fami]ies with Dependent Children

(AFDC) The coeff1c1ent cou]d also be 1nterpreted as s1mp1y the posi-

e e

tive effect of the compensatory programs. A precise 1nterpretat1on of
the meaning of the coefficient is difficult. The number of students

» actually enrolled in Title I programs in the sfﬁdent's sqhobl
(Tit1elS74-76) was significant for e;ch yea} the data were available.. \
TitleIS76 and Tit1eIS74 had significantly positive effects while
Tit1eIS75 was éignificantly negative. Again the problem of,high corre-

1at1on across years ar1ses' not only are many black students served by |

' these programs, but a high percentage a]so enroll in-the same school

- A,
from year to year. N

Three additional school-level variables were significant. The

\ et

. percentage of attendance in the 1976 school (Attend76) 'had §~§1gnifi-
cantly positive effect implying the presence‘of peers was important for
"~ eighth grade blacks. The enrollment of the 1976 school (Schsize7s) had .
a deleterious imp;ct on achievement. The coefficients of the nupil/
teacher ratio in the 1976 and 1975 school (Ratia?6, Ratio75) wére both
S positivé and significant at +he .10 level. .. _
R Equation (3-3) was re-estimated wﬁth only current.year variables

“\to determine if the omission of ‘the lagged variables significantly

o

¥

, a]tergg\fﬁe coefficients or signs of the current variables.

R - e e

——




Tl T2, (2039

Cn o= 772,

 (3-4). CS76 = -57.10 + .7520S5 ~ 2081076 - 03ZTéxp76 :

(26. 40} (6.75) (-.33) '

, i

-+ .0003Texp76% + 1.37Hdeq76 + .44MeanCS75 - 249506576 -
(11.29) (-2.18)

+ 2.71Tit1e?6 + .005Tit1eIS76 + .304Attend76
- -(1.66) (1.35) (2.26)

- .005Schsize76 + .259Rati076
(-2.85) (2.69) -

-~

t-statist1cs appear in parentheses below each coefflcient R2 782, !

Comparison of (3-3) and {3:4) revealed only slight differehces

g

in signs and coefficients. Current year teacher's experience and ex-

perience squared were now negative and positive, respectively. Neither

’EB?Mfﬁe§e”VEFTab1eS“wa5“statistica11y significant in either equation, -

however. The current year instructor's level of education did become

. . 3‘ . ‘n
significant in equation (3-4). The coefficient was 1.37 in contrast to
.979 in equat10n (3-3). The coefficient on the number of Title I stu-~

dents—enro11ed in the 1976 school (Tit1eIS76) dropped from .010 in

L)

equation. (3-3) to . OOS«in equation- (3-4),-wh11e the 1976 schoo1 's pupilf -

’ teacher ratio (Ratio76) jumped from .178 in equation (3-3) to 259 in

equatlon (3-4). Overall, _the changes in these coefficients are minor

and do not significantly alter the previous interpretation of the vari- - -

ablest
In order to test for uhmeasured school or neighborhood charac- *
‘teristics, the 1976 school was introduced as a dummy.exp1anatony vari-

|
able in the estimation of the complete structural equation (equatlon
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D | (2-17)) As was discussed in the previous section on white students, . tn
,any corre1ation between teaching characteristics and schools may be-

: \ ) refiected in the coefficients on the: schoo1 dumnies A comparison of -

A,he.coeffjcients on experience and level of education with and without .

f. o the school variab1e appears in" Table (3-8). The coefficients on 1975

teachers’ characteristics changed the most Experience (Texp75) was

¥
3

S —— initiaiiy negative .and’ insignificant but become positive with the intro-— R

duction of the school dummies. . Level of education (Hdeg75), however, oL y
. bacame. insignificant "when 1976 schoo1 was a variab:c The complete ' '
| ' regression appears in Table (B-8) of Appéndix B. . s g

- P - ) '* ‘ ;
! - - . Insignificant variab1e " A great many variab1es did not appear

z;— T - ~-to have a statistically significant impact on b1ack achievement The = ——- -«

" teacher characteristics ‘and interactions between IQ and teaching charac-

teristics will be discussed first, foiiowed by peer and sch001 1eve1 :

LY

—

! variables. S _ o °
. . The sex,-recency of degree, and undergraduate co11ege rating of

the current and three previous instructors were insignificant predictors

~ of achievement “Four dummy variab1es, taking on va1ues of one if th the
~ instructors had baccaiaureate degrees 1n ‘education, were a1so unimpor-
R \tant. Interaction of the student's IQ with each teacher's years of

;°'experience, Tevel of education, and undergraduate cuygege rating yie]ded —

no significant results. As was the case with the white sample, IQ was

-

divided into four segments - low, middie, high, and exceptiona1 -and
interacted with experience, level of education and undergraduate coiiege

rating of each instructor None of these variables was statistica11y
: I

L - S ' -
Q ‘ ) I ,

o o1y
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- . ¢ TABLE 3-8 °| :
’ B1ack Eighth Grade Sample: Comparison of Experience )
%« and Level of Education Coeffi cients With
. o and Without School 1976 as a ! .
K : Dm‘ny Variable - - «
- T (t-statistics in parentheses) .
. o * Without School: 76 . b
7; Experience "~ (Equation -(3-3)) ‘With—Schoot-76—
ey Texpl6 004 (.04) - 149 (.52) ~
3 7 Texpr6? -.0004 (-.15)° ot 0006 (-.16) Y, -
. ) . k'
‘ “Texp75 —.." =057 (-.50) 1.00 (2.96)
\ - Texp7s? 002 (.77) .~ g0 (STioa— ——
-  Texpl4 036 (.33) .264 (.91) '
% Texp?4® . - 2l0004 (-.15) -.002-.64)
- Texp73 167 (1.79) =149 (-.49)
Texp?32 ~.005 (-2.06) " -.003 (-1.18)
- Level of — |
i - Education I
) Hdeg?s 979 (1.5} 6.94 (1.41)
e ... Hdegls 151 (2 ) - .803 (.15)
s T " Hdeg74 1.19 (1.61) 423 (12), — R—
O o Hdegl3 - - .949 (1.32) -.191 (-.03) o
- - - } - “ . .
~—-~-~~~--~M—~w/ “““bThe“number of- umque~schaols*equﬂ 3 S T
= ) ‘ - — - ‘9 - : . - ~-“T»f+“*“‘-?—::
—— b
- " »
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l\g ‘~
significant' The interaction of lagged achievement score, CS75, mth
l976 teacher experience, level oF education, and undergraduate college
rating did not produce signifi_cant results again suggesting these three
charactaristics wers not relevant to the initial stock of knowled?e.

- The-first two years of classrogg mean score (Heancs73n74) were
unimportant predictors of_black eighth .grade achievement. All lagged
years of classroom standard deviation (SDCS73-76) were simlaf ' insig-
nificant Classroom size dunmy variables, taking on values of one if

~»classroogn size exceeded 30 were entered for each of the four years, “yet

4

" none proved significant. Two aiternative cgnfigurations of classroom

\'“"*w;l ~ size (class size =.1 if>35, = 0 if $ 35Land class size = "small" if

$ fq'class size = "medium" if.25 < x $ 29, class ‘'size = "large" if
29 < x < 32, class\ s\ize\i“‘crowd" if > 12) also failad to be significant
predictors of black eighth grade achievement. o - _
- “The insignificant school- leyel variables included: the percentage
’of teacher attendance in the student 3 school (TAttend74-76), lagged

years of the school's student attendance (Attend74-75) and enrollment"

(Schsize74ye earliest school*s pupil/teacher ratio (RatioT4)
The percen of non-white teachers, in_the student's 'school (TNH75-76) ]

was also insignficant howe\_g,er, most black eighth gradersg were en-

Mro‘ll"e‘d‘in- schools with very high-percentages of non-white instructors.

* O

Reduced form 'ggu&tion estimates. The x¥aduced form'equ.ations'

(2-18) and -(2-18a) were estisated in the same manner was was done for.

mle:Wis tinction across samples involived the

N inclusion or exclusfon of the direct effects of various variables_
. RS . \\ R -

S §:1 B

.
o

.

*

-

4
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- depending upon their significance in the strictural equaéions (see ] o
. . note*12). Table.(3-9) provides reduced from equation’ estimates whic.a . #
' - -are consistent with the grouping of . terms in equation (2«18a) Tab1e X‘g )

(3-10) suppiies the’ definitions of these variab]es while Table (3-11) A
provides estimates corresponding to eqdatlon (2-18) A discussion of

Table (3-11) winr- be fonowed by a companSon of the strurtura1 and -

-

R reduced form. equation e,stimates o T _ \ S

. s

Tab1ef (3-11), which provides estimates of each’ input s direct

W

—
]

and -indirect contribution, illustrates how few variabies were sig/ifi' . :
‘t ’ cant: predictors of black eighth grade achievement growm terms of ‘
teaching characteristics. the cumulative effects of experience. 1eve1 SN e
b — - e '

of education, undergraduate college- raﬁfnature of degree, and sex
were insianificant for a11 four instructors The cumuiative effectst

T ‘ of ability (IQ) were, as_ in the white sampie, significantiy p.ositive

~

' Two peer group variabies were important in expiaining achieve- ‘
% / o ment growth. Current year c]assroom mean achievement &eancsm) was - o .‘
,)/ strongiy positive. The indirect effects of lagged year' s c‘lassroom { ‘

size (61assSize75)were significantiy negative The oniy significant y -
school-level variabie was the percentage of non-white teachcrs in the )
"student’s’ 1975 school (TNN75) This variab1e was a positive predictor | , )
of achievement growth. e .- |
; In comparing the structura1 and reduced form equations (equa- 's’

. tion (3-3) and l’ab1e (3~T‘1), it can be seen 'that the direct estimate of ‘*“ s
gamma, or the coefficient on CS75,z was dgain. Iower than the value of * ao

L R
‘.ganlna consistent with the smanest error sum, of squa{'es (. 802 versus* LA e, 0T
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| S TABLE 3-9 - . s e
 Blask Eighth Gride Sample: " Reduced Form -

'Z‘:’ Equation Estimates Equatmn (2-18a) o o
iffii' L ’* ff‘ v " e
: Variab1es + 7 Coefficients t-statistics Y
e ) Lo e h .
“wﬂo L Y < P 1:07 |

Tews, . .p Tg -2 - s’

Texpsy . .o f.‘"- 157 -.307

Texpley T koo | -se2

;T&"Pzﬁ'{ ;‘, A‘_‘_;‘:"‘;”,OOJ . ~~;,g]é PR
"fe;tpzsg, ' '4‘: o #0006 ooam A
] Hdegs ) o g - 668 P :
N ﬁdegsza LT 886 U L. R _
SRR : - <.

-4 “..088 . .. |
S ndegs, T .7.52 -788 - - /.
’ IR C@Tégeklafi'ng‘so A -1.40 4 ¢ =220

RN Con.;genatingsz . 229 L -89 ) }
:‘;,.', : CoHegeRatmgs3 3777'(’ S 423 . L
| ', . Eddegsy -~ . - S -.06 S —“i.‘i

Eddegsz L f?f& YRR L - -.307 o ’
Eddegs3 S 574 -8 — :%
) Tsexao 1.18 S R L

Tsexs, - -.976 -

’u633~ -048‘8

‘..ji

' - '::

S . -.907 - é:.
jod t

« ) *

o E * (cont.) T e
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Variables

P 4

IQ‘Texﬁes' :

o -1Q-Texpgg- -

IQ Hdegs1
IQ Hdegsg
.{b Hdeébs
‘§§ quiegéRafjngBi

.IQ CollegeRatinng
cia5551zga1
‘ClassSized, -

C'lassSizea3 '

\
\

IQa -
" Mganésg;
o MeanCSaé_‘
MeanCS3,
MeaﬁCSa4 T
socss,
e,
L 50€§a3 e
¢ SDCSa, .
- - Attendyy
Attends,

~

. IQ;éollégeRatingsg"

7 TABLE 3-9—(continued5

'Coefficiénts
" .00l
~..0004

.0003
-.029
NI
< .019
. .023
-.030
-1.87%
;'1.06"
1.08
.130%
.630*
© -5
-.104
.02
- .268
-.3%
.326
.3
CLLa9l,

“

- -

114

%-statistics

10.98

.260

.090 . :

.005 S
-.067 ”
1.04

.287

.250
-.316
-2.40

982
1.07
7.21 ° -

-5.78-
123
-1.01

* -.181

1.05
1,14
1.6
1.85

-1.40 - ,
" (cont.) ' ’
— T~ - '.‘"A”-E




y
ﬂ — S
TABLE 3-9 (continued)
- —-Variables-\ ' - &oefficients- - t-statistics—-
. Attenda, . -.085 . =.255
TAttenda, R -.301 R
TAttends, . s . 1.55 .
Schsizea, = - -.003 .83 |
Schsizea, .05 .oe6 -
“~Schsfiea3 \ .003 .648 ‘ ‘ %:]
Ratioa, _ e - I
Ratioa, ' 066 285 0 T
Ratioa, | 45 - 552 o
a, %ﬁ 049 2.0
Titlelsa, .008 1.55
o Titlelss, '  -.009 S-1.08
Titlelsa, k 004 2T La0e

*Significant at the dS level.

Dependent variable: CS76 -y cs72, 1976 Composite )
- Achievement score on Iowa Test of Basic Skills minus (.90%)1972
- Composite Achievement score on Iowa Test of Basic Skills. *
. Constant = .55.72; R? = 493. n=751; gamma .90.

- . L
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-~ .
N -
~ “
-l q‘
«
- JE
-
- -
" A
: - ) - N
- - !
- N :
. . . . .
Lo e ' .1232) -
. B 4 " i _ . an -
S0 . o Lo L I hos M L
LI ‘}3‘ e e bt e ¢ s e ol e o, By e = 210 L Gms o ewmre ey e e e e e v ke




. 6. -
b Vo TABLE 3-10 ‘ |
B‘lack Efighth Grade Sample: Reduced Form . “ |
e Equation Variable Definitions ;o
: : “‘ v ' o T
C . __variables o _Definition . |
' Texps0 o 732Tgxp73) + yz(Texp74) + y(Texp75)
T»expszy Z('l'exp73) + y(Texp74) "
T;_xps3 ) ) y(Texp73)
\Texp_zso - . 3(1'exp73 ) +y (Texp74 ) + vy Texp752)
\\ “Texpzsz ' \y ('I'exp73 ) + y(Texp742) :
*Texp283 | y(Texp73 )
i.!deg,so o 3(Hdeg73) + yz(Hdeg74) + y(Hdeg75) + Hdeg76
. Hdegsz" y Y (Hdeg73) + y(Hdeg74) + Hdeg75 ‘ ) )
. Hde983, ‘ y(qug73) + Hdeg74 .
. Hdegs4 ‘ . Hdeg73 0
- CollegeRatings, - 3(Rat:'rng73) +y (Rating74) + Y(Rating75) _‘ v
(:ol‘legeRat:ings2 . 2(Rating73) + y(Rating74) ‘ '
CollegeRatings, v(Rating73) . S
. | Eddegs,) o 73(Eddeg73) + yz(EddegM) + y(Eddeg75)
Eddegsz " yP(Eddeg73) + y(Eddeg74) v
Eddegs3/ v(Eddeg73) Lo . : oo ’
T;exso . ; ‘,73(Tsex73) + YZ(TSQX74) + y(Tsex75) o
Tsexg, I }z(fsex73) + y(‘fsex74) ' L ;
) Tsexg, o 'y(:l’sex73) - . ) S
l“ o1 Texpsy  © 3(IQ*Texp73) + YZ(IQ*TGXP”) +J(IQ*TGXP15)
PR . , 4 . (cont.)
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Variables

'TABLE 3-10 (continued)

il

. Definition

m Texst. Y2(10*Texp73) + y(1Q*Texp74)

Iq Texpss ‘Y(IQ*Te;(p73) . - |

1Q Hdegs, v'(10*Hdeg73) + y2(10*Hdeg78) + v(Iq*Hdeg75)
IQ: Hdegsg - _ v2(1q*ideg73) + v(IQ*Hdeg74)

10 Hdegs, ‘AY(IQ*Hdeg73) .

— - 10 CollegeRatings,
' 1Q CollegeRatings,

19 CollegéRatingBG

Y (IQ*Rating73) +y (IQ*Rating74)-+ylPQ*Rating75)
v2(10*Rating73) + v(1Q*Rating7a)

: y(IQ*Ratzng73) \

(:'IgssSizea.I 3(ClassSize73)-+y (C]assSize74)*-y(c1a5551ze75)
c1as;Sizeaz y (CIassSize73) + y(ClassSi2e74) \

ClassSizea, X y(ClassSize73) ~ »
IQa R TR ‘ |
MeanCS2, ¥°(MeanCs73) + y2(MeanCs74) + y(MeanCS75) + MeanCS76
MeanCs3, ¥*(MeanCs73) +\v(MeanCs74) + MeanCs75

MeanCs2; ; y(MeanCS73) + MeanCs74 :
MeanCS3, MeanCS73

SDCS 3, y2(SDCS73) + y2(SDCS74) + ¥(SDCS75) + SOCS76
SDCS3, 2(sucs73) + y(SDCS78) + SDCS75

SOCSa, y(SQCS73) + SDCS74
- SDCS2, 'SDCS73 -

Attenda, ¥ (Attend74) + v(Attend75) + Attend76 )
Attends, - . y(Attend7a) + Attend?s ‘Q

A e Tl N T RN

f(éont.)
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_ TitlelSs

Variables

Attenda3

TAttenda] .

TAttenda2
Schsizea]
Schsized,

.Schsizea3

Ratioa]
Ratioaz
Rati933
TNHa]
TitlelS?

2
3

] .
"TitlelSs,’

Eaad

-TABLE 3-10 (continued) » )

Definition

Attend74

v2(TAttend74) + v(TAttend75)
v(Tattend74) -

yz(Schéize74) + v(Schsize75) + Schsize76
y(Schsize74) + Schsize7s |
Schsize74

v2(Ratio74) + y(Ratio75) + Ratio7s
y(Ratio7Q) + Ratio75

Ratio74 : S
¥ (TNWTS)

¥ (Titlels78) + v2(TitlelS75) + TitlelIs76
v2(Tit1eIS74) + TitleIs7s
TitleIs74
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’.‘ [ - i TABLE 3-11 '/"“‘?‘"“‘*‘--~L-~‘--;*____;~
C Black Eighth Grade Sample: Reduced Form Equation
Estimates - Equation (2-18) Total .
Direct and Indirect Effects SR
e | . ' , .
- Teaching Characteristics
: : Variib}es . Coefficients ° - t-stzftis!:ics'
CTexprs . C s Y. |
C Tesnm A T mg oo
Texp75 . .381 1.07 i
Texp732 002 . -.693 o
Texpa? . -.003 -.793 - f
2 'l'exp752 -.002 . | ..592 ‘ . -
¢ _Hdeg73 ©o- 6. . -.920
" Hdeg74 , .897 S a3s
Hdeg75 - | 1.48 206
Hdeg76 .68 . 922
CollegeRating73 SV ©. .09
CollegeRating74 -3.20, 608
Col TegeRating75 R Y  ..220 B
" Eddeg73 - -.896 -1.03 | y
Eddeg74 . : . 22 -.462
Eddeg7§ - -.053 -.061
Tsex73 | .48 -.587
Tsex74 | * 079 o .094
Tsex75 o 1.06 1.14
P o Y (cont.)



| ————— _.___Variables

TABLE 3-11 (continued)

t-statistics

7 ___k~%~*-Coeffiéients
.7+ Tattend7a | “‘*“f§3§““‘**“ T
TAttend7s: -an
’ m75 .0,:14*
1Q*Texp73 -.0008
1Q*Texp74 ‘ -.001
. IQ*TexpTs -.002
’ IQ*Hdeg73 .084
1Q*Hdeg74 -.026
" 1Q*Hdeg75 .0003 -
10*CollegeRating73 005
IQ*Co11egehating74 .037
IQ*CoI1egeRating(5 .917
Ability
10 448% -
Peer Characteristics
~ SDCS73 .220°
SDCS74. =17
SDCS75 283 '
. SDCS76 -.027
MeanCs73 , -.080.
- o "

‘ MeanCS74 ~

S 1.23

+

-1.33
2.07
-.258 °
-.426
- -.907
1.07
-.362
005
.098
646 -
.287

7.27

1.08 o
-.578 |
1.27
-.181
-1.16
418

(cont.)

. v
e
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“““““ R S B
) : 5 11’ \\VY\
S ABLE 3-11 (continued) SN
' Variables Coe%ficients t-statistics "
-~—~~_~m~‘w_ﬁiljiﬁg§g§§25 ) . 016 S I
Neancs76 < gagr— ——10.98
“Classsize73 ' ” 479 ' 719
ClassSize74 -.552 -.816
ClassSize7s: -1.68* . =2.40 )
Attend74 h -.249 -1.11
Attend7s - -1182 -.822 - e
Attend76 . . .363 N
Schsize74 ‘ .0009 .343
k Schsize75 * -.002 " ..703 - !
" Schsize76 ‘ ‘ £ -.003 -.837 -
\ _ Ratio?4 . .336 1.83 -
_ Ratio75 212 1.39 |
\ Ratio76 ~ . .16 .03
S TitleIs74 /" 003 . .437
_ TitlelIS75 ; -.001 -2
p TitleIs7s .008 1.55

constant . s5.72 -1.42 .

L4

-

*Significant at the .05 level.

Dependent variable: CS76-Y4CS72; 1976 composite achievzment
score on the Iowa Test of Basic Skills (ITBS) minus (.90%) 1972
composite achievement score on ITBS. R = ,493; n = 751, gamma =
.90. - :

<

-
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v .900). As was discusked in the section on white students, errors in

‘variables biased downward the coefficient on CS75 in the structural

equation o » ' h . . ]

° Examination of the teaching inputs across equationS shcwed
strong consistencies. The direct effects of experience (Texp73, Texp74,
T Texp75 and Texp76) were insignificant in the structural equation; the
“ “cumulative effects were similarly" unimportant. The diFect-effect of __ _
o firstliagged year's level of edeation (Hdeg75) was pnositive- and signi-
ficant. The cumulative effects were also positive but not significant |
at the .05 level. The direct efftcts of teacher' S undergraduate college

rating, sex, nature of degree, and t'aching/IQ interactions were not

~

important predictors of achievement. The reduced form estimates re-

L bl
1

vealed that the indirect effects were 1ikewise insignificant.

In terms of the peer group variables, the direct effect of
current year classroom mean achievement (MeanCS7s) was positive and {”
significant in both cases. The first lagged year's (MeanCS75) direct

effect was negative andxii::ificant. The cumulative effects, ho&ever,
if ' |

.~ were positive but insign ant.

. The direct effects o;\Various school-level variables (Titielsfé,
TitieIS?S TitlelS76, Attend76,\§th51ze76, Ratio75 and Ratio76) were
1mportant predictors of achievement\> t the cumulative impact of these ‘
-variabies never reached statistical s:;ni{i::nce In a1l cases, how- :

d

“ever, the signs on the coefficients were identical.

~

Black Seventh Graders

N\

As was the case with the previous two sdmples, this section will




firstcreport various structural equation estimates. ?our years of
teachers experience and level of education were inc1uded in all struc-o
tura1 equations. regard}ess of their t-statistics. Of the remaining \
variables, on1y those with t-statistics significant at the .05 1eve1 \
appear in the reported equations (see note 7, The second part of the o

section will discuss those variables, which did not appear to ‘have an

impact on black seventh grade achievement Fina11y. the results of . Co
estimating the reduced form equations (equations (2- 18) and (2-18a)) h
wi11 be presented. o i °

Equations (3-5) (3-6), and Table (B-12) provide estimates of
the structural equation.’ The. reduced form equation es imates and vari-
able definit{ons appear in Tables (3-14) (3-15), and (3-16) Frequen-
cies on teachers' experience and level of education appear in Tables .
(B-S) and (8-6) of Appendix 8. Variab1e definitions. means and standard }
deviations-appear in Table (3-12).’ A compiete 1ist of variable defini- ™’

‘tions can be found in Table (2-1) of Chapter 2.

: ! -
Structural equation estimates. The estimated structure of

equation (2-17) is presented in equation (3-5) Inciusion of four
teachers' years of experience and 1eve1 of education 111ustrated the
unimportance of these variables in explaining black seventh grade

achievement

-

s v oot e e s gt el g
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| Means, and Standard Deviations

\
4

-

. TABLE 3-12 )
Black Seventh Grade Sample: YVariable Definitions,

. Standard -

L]

w

Variable ~ Hean_ -Deviation Definition
€76 70.09  12.07 1976 Iowa Test of Basic Skills (1785)
, Composite-Score
- €875 _61.03  10.93 1975 ITBS Composite Score
- Y T ey 10;793’ * Stanford-Binet Intelligence Test
o _ . Score - C :
.~ Texp76 . 11:57 ) 8.40 Years of exper*.enc‘e* - 19?6 instrucfor
Texp?s - 12,57 872 Years of experience - 1975 instructor
) fexp7._4 11.89. 9.12 Years of experience - 1974 instruétor
Texp73 _10.61 10.17 Yéars of experience - 19'73 instructqr :L
Hdeg76 - 217 Level of education - 1976 instructor '
- B ! 3:2:',_“. Spec. or Ph.D. s
Hd;gfs .220 Leval of education - 1975 1nstructof"° N
' Hdeg74 155 Level of education - 1974 ‘instructor
Hdeg73 17 Level of education - 1973 instructor
TitlelS76  260.57 131,05 Number of students enrolled in com- . - °
i ) pensatory programs - 1976 school :
£ddeg76 756 1976 instructor
Dy e
Eddeg75 a2 T 1975 instructor’ | |
MeanCS76  68.03 6.75 1976 class mean on ITBS
MeanCS75  158.42  © 6.04 1975 class mean on ITBS

-

“(cont.)
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v , o TABLE 3-12 (continued) , L
7 \ ; : B Lo . J ) e
o Standard. ‘ : C
- ‘ Variable Heza - Deviation . Definition S ’
© SDES76- 11,01 1.89 ° 1976 class standard deviationgn = .
| Co IT8S L o
~.. - Schsize’6 620.08  200.89  ° 1976 school enrollment ,
f‘:l S t:Sex - _.530 ‘student's sex . E -
S . =1:f female . | :

=0 if male

"- 4
-r;‘{'!\-

1
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‘ 13-5) €576 = -11.88 + .mcs7s + :1621Q - .014Texp76 y
P DT a)  (70) (=20
» k\
Bl 7 .7 . - .0004Texp762 - .169Texp75 + 2006Texp752 + Q39Tex 74 '
. N (- 2‘lg' T (-242) - (3.12) (. 555
« el .oomxpn2 .+037Texp73. - .0000STexp73% + .055HdegT6
. A .34) . (-.62 _. (-.03) a2y
T T+ .393Hd 475 - .9398deg74 + .108Hdeg73 + .007TitleIS76 -
) . 5? - (-1.83) (.18 (4.27)
A ’ - 'l.ﬂl'-.’ddeg76 - .7SEddeg75 + .458MeanCs76 - Z'IOMeanCS?S
S e L (83 Aygs) L (1430) L (-5.79)
- »\_+f.4ozsocs7s - .003Schs1ze76 + .6385ex
(4. 08) _'(-3 56) . (1.88) -

t-statistics are diSplayed below each coefficient;. R2 = .769; n = 1,241,

¢ » The only significant experience coefficient was on the 1975 instructor. .
‘:\ ‘ In this case the signs of the coefficients were the opposite of what was"
§ ’ - expected. The sign on the Tinear term was negative while the sign on

~ v "4

'the squared terms was positive. None of the four instructors educa-
tion 'leve'ls were re'levant predivtors of black seventh grade achievement
The coefficient,_p ,the 1974 instructor s level of education was the on'ly

e . variable which approached signfficance. Intérestingly enough, the 1976

\duuny variable indicating teachers possess’ion of a baccalaureate degree .

v in education (Eddeg76) had a significant'ly negative impact on seve h

grade achieven\ent This particular variable may have beena better oroxy

" for the rigor of the instructor S undergraduate program than the Gourman ~

\
[y

undergraduate co'llege ratings. N VL
SO T Three peer group variab}es were statistica'l'ly significant. As
- -

SR ..bast\e for black efghth graders, the,current 91355, fean 5°°"°,

v;’— i .
- - ENEE ~
- . » 2

>, ferior to the reported results,

S - # | -
; SRS "Regressions omtting the squared experience term were in- « .



(Meancs76) had a strono positive effect on achievement whiie the lasged
" year's (Meanps75) inf1uence‘was negative A siight difference in’ the
* two black sampies was found on the current‘ciass standard deviation
h coefficient (SDCS?S) In the eighth grade a high standard deviation
rEduced achievements the opposite was trie for seventh graders.
’ , In ‘terms of the school devel variables, current year s school"
size (Schsize76) had a negative efféct on achievement wh11e the ﬁumber
: of enroixed Title I students (TitleIS76) had a positive effect. :
. ‘ EQuation (3-5) was re-estimated h only‘current year variables =
to determine if//he absence of the iagged variables significantJy al- ..‘;
tered the coefficients or signs of the current variabies T

(3T6) CS76 =, -23 94 .+ ,714CS75 + 184IQ - .074Texp76 + 002Texp762

(29.46)  (7:60) - . (-.91) =~ (.57)
+ 1%3975 ¥ ONTiE1eISTS - 1. 35Eddeg76 + .454MeanCS76

t
.

_ P g ~(5 61) (-2.67) (13.28)
- + 412550CS76 - .005Schsize76 + .756Sex '
.(3.50) = (-4, 85) (1. 93)

; t-statistics 3ppear in parentheses below each coefficient R2 -J64;
n= 939 Gomparison of (3-5) and (1-6) reveaied that the omission of
¢” agged variabies did not significantiy a1ter the-signs ‘or the coeffi-
cients of. the current variabies T
_L In order to test for unmeasured .school- or neighborhood charac-
& teristics, the 1976 schooi was introduced as a dummy variable in esti-
o mating the compiete structura1 equation (equation (2-17)). A comparison
of the coefficients on experience and 1eve1 of education with and with-
;)i out the schoo1 dummy variable appears in Table (3<13). The coefficient -
”. on 1976.teacher s experience was initially negative; however, it was

positive when 1976 schgol was a variabie A sign reversal was a1so

- - s

. .
- ‘ _’, . R -0 °
AR . » ’ .- o
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v . - . .
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3-13 | «
Black Seventh Grade Samplé: Comparison of

\ . - Experience and Level of Eduéation

Coefficients With and Without . s
" School 1976 as a Dummy Variable

TABLE

(t-ﬁtatisiics ih pérent6§ses)
. Exggrié;ce "‘ .2"?2;3§§$o§°?§fggfs _ N;th School 76°
N lexpts . . ~.014 (-.20) M5 (1.46)
tepre? - -.0004 (-.21) -.005 (-1.33)
Texp’s . .69 (-2.42) [ 156 (.61)
Texb7§2 _ Y (q.i2)°: ..001 (.48)

-

Texp?d . .03 (.55) - -l035(-.16)
Texp742 001 (-.38) " .004 (1.60)
rexps 1 Mg (ee2) o 481 (2.16)
CTeord? T -L00005 (-.03) -.002 {-1.01)
- 1Leve1 of
.- . Education - ] L ‘
“Hdeg76 " | .:.955'(.1g) - '1.52°(.29)

pea?s- - s any . . 325 (74)

Hdog7s . =939 (-1.83) . -4.20 (-.80) |

1—Hdegi§'. ' ‘ ;joﬁ\(;1a)“‘ 23.77 (-.52) . v

« »

L~

£
Lo
d

"7 The-number of -unique schools equals 68.
. '\ :t‘v »' * o
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>
1

. observed-on l975 teacherﬁs‘experience In the first structural equa- , I—j"
tion the coefficient was significantly negative but\it became positive
with the introduction of the dummy variable. The sign on the 1973 ?! ﬂJ
teacher‘s experience, neaative and insignificant in equation (3-5),
became positive and significant when l97$ school was a variable. The K

- coyplete regression appears'in Table (B-12) of Appendix B.

- . »
-

’Insignificant variables.: A great many variables did not appear

‘to significantly alter black seventh grade achievement. The sex, re-
“-cency of degree, and undergraduate college rating of the current and -
three pre;ious instructors’ were insignificant predictors of achievement.
The l973 and'l9Z4 dumy variables representing baccalaureate degrees iﬁ \
education were'also uninportant.' Interaction of the student's IQ with
each'teacher's<years of experience, level of education, and undergradu-
ate college’rating produced no significant results. The division of .IQ
into segments - low, niddle, high and exceptional - and subsequent interg -
action with experience, level of education, and undergraduate college '
*%rating also yielded o meaningful results The interaction -of lagged R
achievement score, CS75, with 1976 teacher's experience, level of edu- "
catign, and undergraduate college rating again demonstrated that these” \ .
charafteristics were not relevant to the 1nitial stock of knowledge i"'
- The first two years of classroom mean score (Meancs73-74) were
- insignificant predictors of black seventh grade achievement, A1l lagged lT!
years of classroom standard'deviation\(SDC§73-75) wege_similarly unimtw,/g ,:
portant. . Classroom size dummy variables, taking on values of dne if ‘
classroom size exceeded 30, were tested for all years yet none proved .

‘significant Additional configurations of classroom size (class size
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. =
= ] if‘> 35,\ =0 if £ 35 and class size = "small" if £ 23, class size ‘\
= “medium". if 23 < x' 5 28, c1ass size = "Jarge" if 28 < x S 32, c1ass
size = “crowd' if > 32) also failed to be important predictors of
seventh grade achievement.. .
4 The insignificant school- level variables were numerous. Each
sch001 s percentage of teacher attendance, percentage of student at-
tendance, pupii/tacher ratio, and pe;centage of_non-uhite teachers pro-

duced no discernable effett on student‘s score (houever, most black - ¢

a seventh graders were enroiied in schools with very h¥gh percentages of :

non-uhite teachers) SchooI'size and number of enrolled Tit1e I stu-
dents in the 1974 and 1975 school, were aIso not important predictors of
seventh grade score. . ;\\\\
Reduced form eguation estimates. The re?uced form‘equations \
(2-18) and (2-18a) were estimated in the same manner as the previous N
two sampies._ Table (3-14) displays reduced from equation estimates
which are consistent with the grouping of variabies in equation (2-18a).
~ Table (3-15) suppﬂies the variable definitions andTable(3-16) providas
estimates comparable te equation (2-18). A discussion of Table (3-16)
will be followed by a paragraph contrasting the structural and reduced
" from equatioq estimates.
Table (3b16) iliustrates that the cumuiative effects of teaching
characteristics wére not important contributors to black seventh grade
achievement growth The coefficients on experience, level of education,

undergraduate college rating, and sex were insignificant for a11 four -

e

Vinstructors.,.The cumulative effects of earliest teacher' siIeveI of-
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4 TABLE 3-14
- - . Black Seventh Grade Sagple: Reduced Form
,A,_Equation,;-Estimates -} quation (2-18a)
| | / o
| Var;'lab'les. ‘ "Coefﬁéients \ t-statistics
| ftexps;, - 40 T aa
, 'l‘eiqm2 -.458 -1.39 ..
l -’Texps3 .164 .370
’r'exps; .264 .678
Texp’s, -.001 | 528
Texp?s, 008 R
‘ Texp233 ‘\-.001" -.3‘22
‘l’expzs4 - o _.0063 .075
Hdega,  3.58 .545
o Hdegs, 6.30 -.607
i Hdegs, -21.21% -1.97
= CollegeRatings, . - -2.53 -.415°
’ | .. ColjegeRatings, 10.08 - 1.13
'- CollegeRatings, -9.01 -log AN
Tsexg,t .009 o2
| Tsexs, 172 .126-
Tsexs, .837 .588
Ig Texps, , o .002 645
= 7.7« 1Q Texpsg ’ -.001 -.308
o 10 Texps ’ T ..002- -.698
. (con?.)
e o 141
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-

Yariables -

10 Hdegs;
A 1Q ﬁdegss'
I1Q ’Hdegas

1Q CollegeRati ngs,

-1Q CollegeRatingsy
] Co!legeRatingBG ) ,

CIa§§Sizea-1
C‘lassS*ize‘a2

--91a5551;ga3
EddegBo
Eddegs, y
Eddegs‘3 _
Eddegs,
IGa

éexa ,
MeanCS3,
MeanCS3,
MeanCSaé S

, HeanCSaQ

-SDCSa} '

spsa, . -

SDCSay

~

Ccefficients

-.029 -
-.081
.265
015
-.087
.095
.580
.995
-1.56
-1.58% -
.264
S L846
-.121
11
a3
.536%
-.314%

T 280* B

.087

.382%
-.357

175

" TABLE 3-14 (continued)

t-statistics

-.418
v..733
1.79

2n

919

.763

g
o
(=
w0

T e




Variab1es

SDC§?;

Atteﬂd31 :

Attendaé

-

TAttendar

TAttenda2
Ratioa1
Ratioa2
“Schéizea1
Schsizea2
,Schsjzga3
ThW3
Titlelsa1
T1t1eI$_a2

T1t1e1533

. 133

TABLE 3-14 (continued)

, Coefficients t-statistics
N -.254 - -.869
-3 -.677
.487 LI v
220 1.20
-130 S s :
.054 ' .403 3
-.039 -7
-.013* . -4.62
013 2.89
.0002 .070
.046% 2.10 )
016 4.9
..014* -2.15
-.006 -.599

*Significant at the .05 level.

Dependent variable: CS76-y'CS72; 1976 Composite Achievement '«
score on Iowa Test of Basic Skills (ITBS) minus (.90%) 1972 Com- ‘
posite Achievement score on ITBS. Constant = -72.12; R2 = .446;

n = 838; gamma = .90.

N

\

2 dp ‘
]

143
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v "TABLE 3-15
. Black Seventh Géade Sample: Reduced Form
Equation Variable Dgfihitions .
Variables \ Definition B
;Texpso‘ | 73(Texp73) + Yz(Texp74) + y(Texp75) + Texp76 .
Texpg2 yz(Texp73) +'Y(Texp74) + Texp75
Texps; y(Texp73) + Texp74
féx934 Texp73 . ‘ ‘
\ Texpzs,J -73(Texp732) + yz(Texp742) + Y(Texp752) + Texp762
Texpzs2 " yz(Texp732) + Y(Texp742) + Iexp?Sz"
Texh233 ) Y(Texp732) + Texp742 ) \ -
Texpzs4 | Texp732- . o
Hdegs, +3(Hdeg73) + 2(Hdeg78) * y(Hdeg75)
Hde§32 fz(Hdeg73) + y(Hdeg74) .
Hdega3 v(Hdeg73) | .
CollegeRatfngao y3khat;ng73) + Yz(Rating74) + y(Rating75)
CollegeRatings, v (Rating73) + y(Rating74)
Co]legeRatingg3 Y(Rafing73)' )
Tsexg, ~y3(Tsex73) * 72(T58X745 + y(Tsex7s)
Tsexg, Y2(Tsex73) + y(Tsex74)
Tsexéé o v(Tsex73) : | .
10 Texpg, v (10*Texp73) + y2(10*Texp74) + y(10*Terp75)
1Q Texpgg v2(10*Texp73) + (1Q*Texp74)

v(1Q*Texp73)



~

A=

Variables

TABLE 3-15 (continued)

I'4

IQ Co1iegeRatingB1
IQ Col1egeRatinng
IQ Co11egeRatin986-

- ClassSizes,

C1assSizeaz

'Q1assSizea3

Eddegso

Eddegﬂz
Eddegs,
EddegB4
IQa

Sexa

\ MeanCS3,

MeanCSa2
Mea{lCSa 3
MeanCSa4
SDCSa,
SDCSaz

| SDCSa3

v>(IQ*Rating73) +y2(I1Q*Rating74) + y(Iq*Rating75)

IZ(IQ*Rating73) + y(IQ*Rating74)

v(IQ*Rating73)

Y2 (Classsize73) + y(ClassSize7s)

y(C1ass§jze73);_‘w__‘ﬁ

Y3(Eddeg73) +y2(Eddeg74) + y(Eddeg75) +EddegT§
v2(Eddeg73) + y(Eddeg74) + Eddeq75
v(Eddeg73) + Eddeg74

Eddeg73

(v + Yz +y +1)IQ

(Y3 + Yz +y + 1)Sex
v3(Meancs73) +2(MeanCS74) + . (MeanCS75) + MeanCS76
+2(MeanCS73) + y (MeanCS74) + MeancS75
y(MeanCs73) + Meancs74

fov]
MeanCS73

-

¥3(SDCS73) + y2(SDCST4) + y(SDCSTS) + SDCST6
v2(SDCS73) + ¥(SDCS74) + SDCSTS

v(SDCS73) + SDCS74

(cont.)"

Definition
1 Hdegs, ~ ° 73(1Q*Hdeg73)+-Yz(rqfﬁdeg74)+-Y(1Q*Hdeg75)
10 Hdegs, 2 (1Q*Hdeg73) + Y(IQ*qug74) ot
1Q Hdegsg +(1Q*Hdeg73) - i

¥*(ClassSize73) +2(ClossSizeTd) + y(ClassSizeTs)



I

" SDCS3

* TitlelSs

" Yariables

TABLE 3-15 (continued)

Definition

, 4
Attenda,

Attenda2
‘TAttgnda‘
TAttenda2
Ratioa,
Ratioa2

Schsizea]

Schsizea2
Schsized

TNNa]

Tit]eISa]
' Tit’iersaz

3

3.

e 9

SDCS73

_ Y2(Attend74) -+ y(Attend75)

-y(Attend74) ,
+2(TAttend78) + y(TAttend75) *
v(TAttend7d)
Y(Ratio78) + y(Ratio75)
‘y(Ratiord) -+ .
YZQSchsize74) + y(Schsize75) + Schsize76
y(ﬁ?hsi;§74) + §é§size75 : i
;échsize74 . e . ;
v(thrs) - - 7

Y2 (Tit1eIs74) + y(Tit1eI375) + TitlelIS7s

v(Tit1eIS74) + TitlelS75)

- TitlelS74




-

TABLE 3-16

g ¢
Black’Sevedth Grade Sample: Reduced Form Equation

r

" 'Variables

‘ Teaching Characteristics

A

}txp73
i T§§p74
Texp75-
Texp76
T’exp732
féxp742‘ ]
.fe£p752

CollegeRating
" Eddeg73
Eddeg74
Eddeg75
EddegZS
Tsex73

Co'l'legeRati\ng74 ~

Coefficients

071
-.214
-.422

040,

.004
ey
006+
Lo0
-16.76
8.58
3.22
-1.79.
7.01
-2.28
-.300
-.199
-1.16
-1.58%
.900

Estimates - Equatio. (2-18) Total
Direct and Indirect Effects -

: i;gtaéistics

L2609
. "el736
'-1.‘38'“
.341

. 1.57
B W
1.97

~-.528

-1.76

) 1.20
' .545
-.318"
1.28
-.414
-.365
-.216 -

-1.41
-2.08
.994
(cont.)



Variables L

 Tsex74

. Tsex75
TAttend74
TAttend75
TNﬂZS

IQ*Texp73

. 1Q*Texp74"
IQ*Texp75
IQ*Hdeg?73

'iQ*Hdeg74° .

IQ*Hdeg75

. 1Q*CollegeRating73
" IQ*CollegeRating74
1Q*Col1egeRating75

IQ

Sex |

~SDCS73
SDCS74
SDCS75

‘TABLE 3-16 {conginued)

Coefficients

t-statistics

¢ 163
.008
.060

198
o041

- -.002

.0004

.001

- rd

.150

~.097
R

= 026 -

.026
-.066
014

. Ability
C 3

.462

Peer Characteristics

-.106

164 .

-.012

163
012
406

1.20

“2.10

4,886
.145
645
1.49
1.27
..418 -
448

©-1.13

.241

5.53
.874

-.530
.805
-.065

(cqnt.)
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TABLE 3-16 (coq}:inued)\ : I
- . ‘ ) : - ..\'\\
Variab . Coefficients. t-statistics Ve T o
 SDCST6 T s a2 '
_ -.030 P 44T R
Cee .. =130 B
; 67 . 2.59 SR
© MeanCS76 * 536* -\ | . .9.88
AR
ClassSize73 ~.284
ClassSizeTd . 2.19 3
. - \
. c1assSizg75 ; \ .763
 Attend74 ~ .57
. g N
' Attend75 @ . . e S ~.677
. ~ \\ .
Schsize74 . , cﬁl\ : 635
Schsize5 00T 488 .
-Schsize?6 - -.013* - 462 N\
L ~
Ratio’d : 008 2063 ~
Yr, T L : )
\Ratio75. L 049 . .403 \\
| Titlels?4 . 005 B N
Tit1elIS75 R ©.0002 . 051 . \
Titlels76 .016* | 4.29 . l
constant P PR P -2.51
*Significant at the .05 level.
‘Dependent varfable: (576 - y'cS72; 1976 conposite achievement
score on the Iowa Test.of Basic Skills (ITBS) minus(.90%) 1972
‘ coq:osite achL‘vemnt score on ITBS R = 446 n = 838, gama *
- 14 9 . »

LT, : - - L, . 4 K .
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n'; main contributors to achievement growth were thF student' s abiiity

education (Hdeg73) were Qegative and insignificant but the coefficient
was suspiciously 1arge. i{e current instructor 3 nature of degree '

(Eddeg76) was the. stroriges of the four years examined, the -coefficient
was negative- impiying that,phssession of a baccalaureate.degree;jn .edu-

L3

' cation had a deiet\rious impact on achievement growth. 0vera11 the .

(IQ).\ciassroom mean.and standard deviation of rchievement, schoo] size,z o

percentage of non-white teachers, and number of| enrolied Tit1e I stu-

. -

dents. The current year class mean achievement (Meancs76) was signifi-»'

cant1y positive. "The direct dnd indirect effects of the first 1agged : Tee

year (MeanCS?S) were also significantiy positive but sma11er than the

‘.

current year effects. The standard deviation of c1ass achievement in : s
P - )
the current year (SDCS76) was positive 1mp1ying diversity was important

' for\s;:enth grade b1acks. Current year's school size- (Schsize76) was

. signi saéggy negative whiie the number of .Title I students enrolled ..

~ in the scfi§ol’ (TitleIS76) was significantiy positive. As was true for
eighth grade biacis, the indirect effects of the percentage of n-white e
teachers in the/i975 school (TNH75) were significantlygpositive.
| As was the case in the previous two sampies, the direct esti- X
mate of gamma, or~the coefficient on CS75 was Tower than the value of
» gamma consisteqt with the smallest error sum of - squares (.7 versus
.900). The teaching;lharacteristics were fairly consistent across “the
two equations._ The direct effects of experience (Texp73. Texp74, '
Texp75 and Texp76) ware insignificant with the exception of Texp75.

This variabie was a significant, negative predictor of achievement.

» PR

-~ . -~
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The cumuiative effucts of Texp75 were also negative but not significant .
t the .05 level. The direct effects of level of education were irsig-
‘nificant as were the indirect effects., The direct effects of teacher's
..coliege rating, sex, and teaching/IQ 1nteractions were not important
predictors of achievement * The reduced form estimates showed-that the‘

’1nd1rect effects were also insignificant. The direct effects of current

¥

L4
’across the: equations. o - N

7instructor S nature of degree (Eddeg?G) were significantiy negative

In contrasting the peer giroup variagies we observed that the
"direct effects of current ¢lass mean achievement (MeanCS76) were always
| eignificantiy positive. The first 1agged year 3 (MeanCS75) direct
effect was negative, however, the cunu]ative ‘effects were positive and
significant. The direct effects of current class standard deviation
(SDCSfG) were positive across the two equations  and the reduced form

- revea1ed;tnat’eariier;effects of standard deviation were not critical -
. tq achievement growtk:. |
\: The-direct effects of two school-ievel variables, TitleIS76 and
Sch51ze76, were con51stent’y significant across equations. The signs
on the coefficients were positive and negative, respectively. Finally,
we again observed the interesting result that the cumuiative impact of
the percentage of non-white teachers in the first lagged year (TNR?S)

i

was significantly positive

-

Summary of Results Across Sampies ) o e

It was discussed ir the first two chapters that a mode1 which

~ attempts to determine the'importance of teaching characteristics in the

.
7 ~

A3
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R o production of studént achievement should include measures of -both

i présent and past teaching resources. The possibie mis-estimation of
instructor's contribution due to omission of preVious characteristics
‘;~ 7 h , was one of the -primary motivations for this analysis. The empiricai
resuits from inciuding four years of teaching variables provides the
}/first strong eVidence that certain previous teachingcharacteristcsare
/' not influential variabies in.the production function. Table (3-17)
/ contrasts the significant coefficients across the three sampies A
*55\\4 \\dik__comparison of the direct and cumulative effects of teacher s e“perience
2 . and ie;ei of education across samples appears in Table (3-18)
In attempting to determine which characteristics significantiy
. , effect achievement, we can see from Table (3- 17) that three variabies |
(IQ, MeanCS75, and MeanCS?G) are consistently significant across the
sampies The coefficients on each iastructor's undergraduate college N
rating and recency of degree were never significant in either the struc-
tural or reduced from equations With few exceptionsg the cumuiative |
Aeffects of teachers sex (Tsex73-Tsex76), nature of degree (Eddeg73-
Eddeg76), attendance (TAttend74-TAttend76), and various 1Q/teacher
characteristic interactions were not significant at the .05 1eve1 Th

. pay parameter characteristics, years of experience and levei of educa-

B tion, were not important in the production of achievement. Overall, it -
( seems safe to conciude that the omission of these characteristics does
not serfously reduce the expianatory power of the model.
The insignificance of many lagged variables suggested a further )

implication could be drawn regarding the interpretation of gamma. In

Q ‘. .”' . 152 ,
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Comparison of Cumulative Effécts

CTABLE 3-¥

of Significant Variables

4

(t-staf%stics in parentheses) )

td

Teaching Characteristics

‘Eighth Graée

-~

Seventh Grade

2 B .
B T e I

~ Variables . Whites —-_Blacks Blacks .
| Texp75 847 (2:65)* .38 (1.07)  -.822 (-1.38) -
 Tsex7d 1.47 (2.26)* .079 (.094) .163 (.163).
Eddeg?6 .4 . -1.58 (-2.08)*
) TAttend7s 217 (2.49)%  -.27 (-1.33) .198 (1.20)
| . TNNTS 1052 (1.10) -~ 044 (2.07)*  .041 (2.10)*°
o 1Q¥Texp7S -.003(-2.35)%  -.002 (-.907) .001 {.645)
Q0 .405 (9.35)% a8 (r.27)x 382 (5.53)%
‘ | Peer Characteristics
. SDCS73 -.371 (-2.28)*  .220 (1.08) -.106 (-.530)
" sbes7s 367 (2.98) .243 (1.27):  -.012 (-.065)
- sDCS76 S -.027 (-.181).  .382 (2.20)*
MeanCs75 .083.(1.74) ..016 (.239) - 167, (2.59)*
MeanCS76 .322 (7.79)*  .630 (10.98)* . .536 (9.88)*
Classsize?s 405 (.803)  -.552 (-.816)  1.36 (2.19)
ClassSize75 191 (.370)  -1.68 (-2.40)*  .522 (.763)

(cont.)




TABLE 3-17 (continued)

. /A
HAREER
x) . "
“ Ty

Eighth Grade - Seventh Grade

Varfables ' Whites Blacks _ __Blacks o
| ClassSize76  .-1.70 (-3.31)* - \ -9 S
a Attend74 ».501 (-2.68)* -.249 (-1.11) .331 (1.57) '{

Schsize76 -4 003 (-.837)  .-.013 (-4.62)%

Ratio?s 513 (2.89)%  .212 (1.39) .049 (.403)

*s

Fémily‘Background

Titlers7ze®  ~ .f .008 (1.55) . .016 (4.29)% .

, Uhe direct effects were insignificant in the structural
equation; thus, they were not measured in the reduced form equation
(see note 12).

A L

: rit1els variables are considred family fackground measures
e .as was_described in Table (2-1). - They_could also be classified as
peer characteristics. . .

H

ffhese variables weﬁe not estimable for whites.

*Significant at the .05 level.

.
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. - A .
A TABLE '3-18 ) \
Comparison of Direct and Cumulative Effects

Pay Parameter Characteristics

-

(t-statistics in parentheses) ' L

}‘g -..
Direct Effectsg

Eighth Grade Seventh Grade .

- Experience -Hhiteé - Blacks Blacks
Texp76 " .04 (.67) 004 (.08)  -.014 (-.20)
Texp75 136 (2.69)% 057 (=.50)  -.169 (-2.42)% :
Texp74 ©.097 (1.56)  .036 (.33)— 039 (.55) A!
. Texp’3 .028 (.59) 167 (1.79) ~ .-.037.(-.62) -

' vLével of ’ ‘
Education )
Hdeg76 =715 (-2.03)* > .979 (1.64) .055 (.12)
Hdeg?5 .660 (1.67) 1.51 (2.34)* .393 (.91)
Hdeg74 -.577 (-1.51)  1.19 (1.61) -.939 (-1.83)
Hdeg73 -.569 (-1.38) 949 (1.32) 104 (.18)

Cumulétive/éfféctsh
Exégriénce S /// S -
Texp76 -.018 (-.187) - 080 (.341) |
Texp75 .447_(2.65);’ .381 (1.07)  -.422 (-1.38)
Texp74 .009 1(.048) ..319 (1.01) :.214 (-.736)
ST Texpl3 132 (.739) 145 (.436)  .071 (.269)
* Level of " ' o )
. Education .. T ‘o
" Hdeg?6  -.005 (-.027) - .668 (.922) - -
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- TABLE 3-18_(continued) .

-~

BRLSE e O sedn o
heg?s . 289 (-.641)  1.48°(.206) . 3.22 (.545)
Hdeg7é = 1.81 (.435) 897 (.135)  8.58 (1.20)

\ ~ﬁdeg73 3,20 (-.719)  -6.71 (-.920) _-16.76 (-1.76)

YThese coefficients are taken from equations (3-1),

-(3-3); and (3-5).

‘ hThese coefficients are taken from Tables (3-6), (3-11),

and (3-16). .

iThe d%rect effects were insignificant.in the structural’
equations; thus._they were not measured in the reduced form

equations.

*Significant at the .05 level.
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. the structﬁral egpation (équation (2-17)), the coefficient on previous
scoré (CS75) reflected genetic, enQironmental, and school effects wﬁich
weré not directly capturable. .The reduced form equation (equation
'(2-18)) attempted to separate gamma into indirect components and attri-
bute some of its magnitude to previous teacher, peer, and school-level
inputs. Since so few lagged “variables were significant, particularly
in'ferms of the teaching variables, it can be concluded for the most
part that the determinants of previous score (CS75) do not i;clude’;he
variables tested ‘in thjs study. This conclusion implies that°prevfous
studies which utilized lagged achievement as a "control" for inputs
that were not separately capturable did not’seriously underestimate the
total contribution of teaching characteristics as measured by experi-
ence, level of education, undergraduate college rating, nature of dé-
gree, sex, and attendance.. Underlying this conclusion is the knowledge
that this study represe.,:s the first attempt to explicitly model and
empirically test previous 1nppt effects. Further longitudinal research
| is_necessary to determine if the results can be replicated across dif-

ferent students.




Chapter 4 \
, \ . P

CONCLUSIONS AND IMPLICATIO&S
\i

The primary motivation for this anaiysis was to deternine the
effects of previous and current resources, particuiariy teaching re-
sources, in the production of student achievemenﬁ Since empirigal
studies to date have been unable to thorougniy exemine previous .re-
source effects, this study serves twin purposes; i& provides a check
on the accuracy of cross-sectional anaiyses as we11 ae exp11c1tiy
modeling and empiricaiiy testing for preVious input effects. A brief
‘Summary of the procedure and findings will be prasented, followed by a

section'discussing the implications of this study for theory, practice, _

and further researchs

.

Summary of the Procedure and Findingsa

- ~nin order to capture ail possible effects associated with pre-

r °\(ious inputs, the mode1 eiiowed for two distinct types of impacts. Pre-

- vious inputs were postulated to directiy impact current achievement

They were further postulated to indirectly impact current achievement .
through previous achievement Previous achievement level'was utiiized ,
by some researchers (Hanushek, ﬂ??i Murnane, 1975 and S ers and ' ~
Wolfe, 1977) as a "control" for previous resources that were not cap-

turoble., The theoretical madel outlined in énapter 2 divid.d the coef-

e ficient on previous acnievement into indirect components and attempted

to attribute some of its magnitude to previous teacher, peeri and school

;;. 3 g | . \
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‘level inputs. Divect effects of current and previous inputs were ob-
servable from the structural equation (eéuation (2-17)). The reduced
form equation (equations (2-18) and (2-18a)) permitted the estimation
of the indirect effects of an input through previous achievement; it
thus provided:the best measure of an input's total contribution.

', The results across white, and seventh and eighth grade black
samples iliustrated that previous and current teacher iﬁputs, as mea-
sured by experience, level of education, ‘recency of baccalaureate de-
gree, nature of baccalaureate degree, baccalaureate college quality, sex,
and attendance, were not critical determinants;of student achievement.
Various interactions of student's aﬁility (IQ) with the above teach%ng
characteristics also proved to be insignificant predictors of student :
achievement. The only consistently performing teacher characteristic
was the percentage of non-white teachers in the student's 1975 school
(TNW75). The coefficient on this variable was positive across all three

* samples and statistically significart for sevgnth and eighth grade black

sampies. Three addftional inputs were consistently significant across

the samples. Ability, as measured by IQ, and peér inputs, as ﬁéasured
by classroom mean achievement for the current and first lagged year

(MeanCS75, MeanCS76), were consistently positive. With one exception,
the coefficients on these variables were all statistically significanf

at the .10 Tevel. These results are even more interesting in light of

the fact that school differences were unimportant in eiblaining student

achievement. As can be seen in Tables (8-4), (B-8), and (B-12) of
Append1x B, the c0effic1ent§ on the school dummy variablas were signi-'

ficant only for black seventh graders. Even in this sample only 10 qut

<
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68 schools had coefficients 'significant at the .05 level.

Implications for Theory

The methodological construct employed to duterminé the effects
of various inputs on student achievement was that of the produqt}on
" function. The production function approach as several Timitations.-
First, thgu; is no theory of learning to explain the acquisition and re-l
tention of knowleédge from which such a function would be derivab]e.’ In
industrial production it is éene?ally_assumed'that the Underlyiné rela-
tionships between iﬁbuts which guide the production procéss are known
and reflect exogenous techﬁo]cuical processes. This approach seems rea-
sonable when charactérizing the relationship between labor and specific
types of machinerys; iu education the auuroaéh may have less merit since
considerable cho1ce exists in terms of both 1nputs ard processes. While
the productton function methodology may seem to be more applicable to

certain sectors of the economy than others, it is still a highly useful

method of relating inputs to outputs In education. however, unlike ine--

dustrial prqduction, public policies are often discussed in teﬁns of the .

¢ . H -
results of estimating-educational production functions (Hanushek, 1979).

While implications for policy can be made, attumpts to altertbehavior on

the basis of estimated:regressjoﬂ:coefficientE.must be made with a great -

deal of caution. The*time period and location where.the data originate
will circumscribe the generalizability of the empirical results.

Given the production funct1on methodology, we still cannot ig-

nore the problems associated with measur1ng a single ouptt. The statis-

‘tical implications of omitting non-cognitive outputs were discussed in

v
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Chapter 2. The problem can be minimized, but not\entirely~ignored, by

exaudning elementary school students. The weight‘on\cognitive outputs

in elementary school 1is likely to be higher than in ;unior and senior
I high schools.

A fﬁnal related point concerns the belief that longitudinal
studies.will make improvements in the specification of the\educational
production process. The results of the present study regardi g the sig-
niticance of various teaching characteristics (see Tables (3-17) and
‘(3-l8)) are not that inconsistent with previous studies which an lyzed T

v data specific to the individual student. Hanushek (l97l). Murnane$l975),.

o

and Summers and Wolfe (1977) found teacher's level of education to be an

insignificant predictor of achievement. Hanushek (1971) and Murnane \

;. (l975) found years of teaching experience to be unimportant while \\
Summers and Wolfe (1977) found experience to be negatively related to \\
the learning growth of low achievers but positively related.to the \
learning grouth of high achievers. They also found the quality of the
teacher's undérgraduate college to be influentiai, particularly for low-. |\
income students. The lack of significant interaction variables across \.
all three samples in the present study is in direct contrast to Summers “\\
L:TN ‘ and Holfe. Summers and wolfe utilized sub-samples of high, middle, and , )

Tow achievors while the present study interacted the teaching character-

istics withﬁability (IQ). As was discussed in each sample's section on

'insignificant variables, the Jivision of IQ into segments of low, middle,

°

]Recall (page 28) that Murnane found experience’ between one and
three years to be significant. The marginal bznefits between three and
five years declined and experience beyond five years was insignificant.

Q , T ’ : 161 ‘
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' N
. high, and exceptional and subsequent interaction' with teaching charac<\

teristics produced no significant results. We conclude that either sub-
samples of IQ are measuring different attributes than sub-samples of . \\\ .
achievement or that the existence of vintage and selection effects : \
(Hurnane and Phillips, 1980) may obscure the relationship between ex- \\\\
perience and achievement. o
The lack of significant direct effects across most of the lagged
variables suggests the exclusion of’prev1ous characteristics does not
seriously underestimate the total contribution of instruction as mea-
/ sured by experience, level of education, quality of - baccalaureate col-
. / lege, nature of baccalaureate degree, sex, and dttendance. Further,
| these same characteristics were not critical determinants of gamma, or
1// the coefficient on lagged composite score. Previous studies which
utilized lagged achievement as a “control” for inputs that were not
separately capturable were probably not'understating the effect of the
commonly measured teaching characteristics. Given the huge data re-
* quirements inherent to longitudinal analyses the conclusion that lagged
o characteristics have little or no lasting impact suggests'extensive'

data collecticn of these attributes may ultimately be unproductive. -
E ) o - :
e ’ Implications for Practice . , -8,

’ ' e ™
*®

A.knowledge of the ‘technological relationship between educa-

‘tional outputs and inputs can be utilized to suggest the state of effi-
ciency in‘resource allocation. Once the educational p;oduction func- . -
tion and the prices of the educational inputs are known, the“minimum N
cost combinations of inputs producing the output can he determined In
order to minimize costs subject to a‘given output (or maximize output -

.
-~ L
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l o 'éuéject to given costs) inputs must be employed in such a way so that
 the marginal rate of technical suvstitution equals the input price
ratio ‘quivalently, the margina] product to price ra’ios must be
eq9a1 across 1npups. These equalities determine economic efficigncy.z_
Three'broad categories ~ family;‘school and peer group cha;ac-
teristics - were identified as potentially important inputs in the educa-
tional prodUﬂtion funct1on In determiningfeconomic efﬁmencyg however,
the most relevant inputs are the school and Feaching characteri§t1cs. In
the case of the family.inputs, it is not really possible to meaningfully
detérmine«the marginal'product to price r;tios. The "true" family inputs
are not 'sold in the market. For example, 1f family income is used as a
proxy for family background, income differences between ‘two fami l{es may
or may not accurately reflect the Fhar&cteristics which have an impact
on achievement. | |
fchoo]s, on the other haad, purchase teacher charactéristics
\\ such as pgssession of-a graduate degreé.and/or years of exper?eﬁce.
\\ While this does not imply that teacher "quality" is totally captured by
"\ theée two at;rfbutesf the fact remains that school administrators do not
i explMcitly buy “quality”-but instead purchase a bunéle of .readily iden--
\\tifiable characteristﬁcs Presumably they purchase exper1ence and de-
grees because they have a strong, pos1t1ve impact -on ach1evenent -

(Hanushek, 1972:27-32). "Alternatively.they do so because teacher's

unions have successfully.negotiated these measures in lieu of less ob-

Jective estimates of, quality. The marginal,pnoducts of thg'two

e

2See Ferguson (1972) or Henderson and Quandt (1971) for a com-
plete di:cussion. ’ ,
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.attributes can be determined directly.from the production function, Due

to the instability of the coefficients on level of education (Hdeg73 -

'Hdeg76) we will calculate the marginal benefits and costs.of teacher '

experience only An examination of the salary structure from the metro-~
politan area considered in this study will yield the price of experience. '

The margina] benefits and marginal costs can then be compared to suggest

-the state of- efficiency in terms of hir’ing In app],ying the efficiency

criterion it will become clear that a resource which has no gositive im-

pact on achievement’ can bl\)educed or eliminated. The resulting cost

; savings can then be allocated to resources which do benefit achievement.

Two caveats are necessary before specifically addressing effi- « .
ciency considerations. First, efficiency implications are based upon .
seventh or eighth grade students enrolled in single school system. The
data utilized to estimate equations (2-17) and (2-18a) originated from
a large central city in the midwestern United States. Samp]e selecti-
v1ty bias may be presentlasatie following stylized salary function sug-
gests. . 3 ’, ‘ _ q /

Let - ,

- .
P = P(T) = T(E, D, Z) i ‘ .

where: T = traching abi hty

E s teaching experience

D= advanced degrees )

Z = motivation or drive, readi1y identified by hiring of"ficials )
but not observed by researchers .. .

P = sa]ary ' - -

If one assumes jobs in the suburbs are more desirable than jobs..in the

- ’
] B L4
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centrai city, those teachers retained in .the central city may have high
" E and D but unusually low Z. Murnane and Phillips,&l980) argue that the
‘ existence of selection- effects defined as differences between the aver-
’ age abilities of teachers of a given experience level who choose to
7remainjclassroom teachers and those who choo;e*to leave classroom Ly
-teaching (or transfer to” good“ suburban schools), will understate the
estiéated relationship between experience and student achievemenc in a
"cross-sectional sample. They also demonstrate that when-vintage ef-
fbcts, or differences Jdn the average abilities of teachers hired at
different points in time, are explicitly considered the effects of ex- - .
perience are more pronounced. Thus, in calculating the marginal pro-
“duct to price rdtios we must acknowledge that although experience was
n:t a.critical explanatory variable in this particular study, selection .
and vintage effects may exist and bias downward the experience/achievef
ment relationship Becker (l952) has shown that there are patterns of
AselectiVity in teachers movement from job to job, but he did not deter-
mine lf the selection process had anything to do with teaching quality.

| Theisecond caveat concerns classroom size. Implicit in the

' following section on- cost estimates is the assumption that classroom

"L size is constant. Although the role of classroomlsize has been thorcugh-

1y researched, no real consensus regarding the sign and significance of

its coefficient has been reached. Ina review of past studies Glass

:”;jand Smith (l978) found that average student achievement was increased

’when classroom size was less than 20 The gains from reducing class-
‘roon size in the 20 to 40 range were slight, In Chapter 3 we noted

that classroom size was generally not a critical explanatory variable.

. . ) ,
.. ".a L. 2 - o, .
’ 2 " - .
% : . 5
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probiems may be absent when achi vement tests are administered and

hence are excluded from the dat7 sampies) /'

/
' Marginal Benefﬁts and Marginal Cost
. Estimates for Teacher Experience

in determininy the re)ationship between mardfaai benefits and

marginal costs of teachers' experience, we were hampered by the lack of
statistical]y significant conficients oh the variaLIes As one ap-
proach to the probiem we took the reduced form coefficients on teacher

experience, regardless of Significance level, and/calculated each in-

‘ structor's margina1 benefit across the entire ci ss by assuming an addi-

tiona1 year of education raises wages by four percent (Kaiachek and

Raines, 1975). Since the achievement scores are reported in grade-

equivalent units (see page 28),\10 points on the achievement scale ‘{
equals one year of education The reduced form coefficient multiplied ° }{
by the wage e1asticity equais the\permanent percentage increase in wages R

due to a unit increment in the inpdt Trans]dt*ng that percentage in- -

'crease in hcuriy wages into annua],\doliar te s multiplying‘by the

, average classroom size, and computing the pr%sent value will yield the

present value of the benefits of an ihcrementai increase in an input \

\
. (e.g., one additional year of teaching\experience). The present value

of the marginal benefits-were then comdaredﬁto the marginal cost of the

input to determine if the conditions nedessary for economic efficiency




. were being met.
: A - . . '

To illustrate this approach consider the following equation
from'the-white samp1e:’¥

i (4-1) CS76 - y4cs7z x .132Texp73 + .009Texp74 + .447Texp75
.018Texp76 - .0006Texp?3% - .003Texp74? - .004Texp752

- .
T
H

I .0’!03Texp762 + remainder of the equation .

For the 1nput Texp73, the contribution of an addit1ona1 year of experi-

ence is given by the partial derivative of CS76 Y4CS72 with respect to
Texp73: T '

4
(4-2)- 2 ngge;p" C572) = 132 ~ .0012Texp73 .

To examine the strongest possible case for Texp73, let Texp73 = 1.

_ Cs76 - v CS72)(yrs) - -
(4-3) J 3Texp73 . 132 - .0012 -01308 .

If we assume a constant four percent wage gain per year of education, -

a mean wage of $10 per hour, and 2,000 hours worked per year, the total
classroom increment (TCI) for Texp73 for a class size of 29 will equal

$303.45. Utilizing the presert value (PV) formulation of:
() I 1 _ ‘ ;

o (1+r)
where: TCI = total classrocm increment
‘ r = discount rate_(assumed ='.1)
n = number of years until earnings start (assumed = f since
most students are eighth graders)
we can calculate the present value of the benefits due to an add1tiona1

year of teaching experience

Table (4-1) reports the reduced form coefficients for teachers' .
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Y 3\
TABLE 4-1
' Reduced Form Equation Teacher Experience
QOefficients Total Direct and
Indirect Efiacts?
' \ Eighth Grade Seventh Grade
Variables .. Whites Blacks . Blacks .
. Texp?3 132 145 07
" Texp73®  -.0006 . -.002 004
Texp7d 009 Do -.214,
Texp74® Z.003 -.003 - ’ .004
. Texp75 A47* .381 -.422 .
Texp75°%. | -.004 ' -.002 006
2 Texp76 ~.018 -2 040
. Texpret ©.0003 b ~.001
*Significant at the .05 level.
3 i (3-16) AThese coefficients are taken.from Tables (3-6), (3-11), and
The direct effects were highiy insignificant in the structural
equation; thus, they were not measured in the reduced form equation
_ (see note 12, Chapter 3). o
o
' \
¢
>
168




159

experience. Table (4-2) reports the present value of the marginal
bépe?its_of experiencé and also reports, by exanﬁhing the apbropriate
yéar's salary scale,:thg marginal cost of an increment of exper{ence.\
In cqléulating the marginal benefits-a negative coefficient on the
linear experience férm was assumed éo equal zero. Several additional -
boipts regarding the calculations are worth noting. Given a negative
sign on the squared experiencg,;erm, the marginal benefits become nega-
AA_ytive_when_fhe number of veapsi.expeniengemmulxjpiied-hy~the~coefficient“f““—-::

- % on squaréd experiéncé exceeds the - coefficient on the linear term. The

estimated cbefficients, however, are presumably underestimates since
the coﬁtribufion of experience to students beyond tﬁe eighth grade is
» not measurable. This latter poiht is particulgrly'true'for more recent
‘ 1npdts ke.g., Texp76 has onl} the’ current year ;c’maké a contribution).
-Ideally we would like to me;sure the total contribution of an input
when students have completed their lsst year of educa;ion.
‘ In most beﬁefitlcést calculations, benefits are found to be
either consistently greater thén or less than costs. Although Table ="-'
(4-2) %s based on a ﬁpmber of assumb%ions, we can see thal there is no .~
consistent relatioqship between marginél benefits and ﬁgrginal costs.
" 'The erratic patternnis probably a reflection of the fact that a majority

of the reduced form coefficients were statistically insignificant.

-

k3

Implications for Future Research

Given the unique nature of the longitudinal data utilized in

this study, several alternative approaches to study the effects of
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TABLE 4-2 .

, A Comparison of the Marginal Benefits
A and, Costs oft Teachers’ Experierice
, (T’exp71 = 1) , -

Present Value of the Marginal Benefits?

“Eighth Grade Seventh Grade

‘Variables ' dhites Blacks _ Blacks

Texp?3 $2,078.29 $2,240.77 $1,212.17

Texp74 47.67  4,802.67 w22.75°
Texp75 7,217.16 500102 © a0z
Texp76 9.52 - B 583.07 '

Marginal Costs of Experience®

1973 $360

v 1974 360

: 1975 400
1976 486

~

class size of each sample for the year in question.

A\

the present value could not be calculated.

\ 3

2The marginal benefit calculations are based on the average L :

bThe direct effe&té\were not measured.in the reduced form; thus,

CGiven a baccalaureate degree, the marginal.costs were generated

«r

by examining salary increments from one to two years of experience.
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teachers on students are suggested. The data could be utilized to

follow teachers (as opposed to students) over time. Thls approach ’ \
would have the benefit of reducing measurement error because classroom o
© averages cou]d'be used as the measures’ of achievement. School adminis- |
trators eould a]so be able to assess their stafts over a long period af

" time. Examination of one year s worth of data would create incentives

for teachers to introduce numerous kinds of year-specific explanations

‘for performance. The data could also be ut1]1zed to locate specific

teachers who were effective at producing ach1eveméht gains Compar1son

of effective and ineffective teachers through individual observation _

) could point the way toward collection of more relevant variables and

also he]p develop theories of instruction.




Appendix A -

DATA PROCEDURES

\ ° i

. The two unusually large data bases which are being utilized for
this studyvrequired a great deal of attention before statistical procé-
dhres could be applied. Access to the student data base.was made pos:‘
sible by ¥B;‘§oard of Education of a lapge midwestern city. The Board
supplied the original data base which contained 313,456 student records
covering the yearsA?éééh;;”19764;;a-grades three through eight. The
teache. data base was provided by the state where the city is located.
The original filé contained infoémation on all certified tgachers in
. - the state for the yei?s 1968 to 1976. Because thig particular study
involves only-one city, the *~.cher base presently being utilized con-
sists of 21,983 teachers. | .
o ’ " The various procedures and steps which were necessary to merge

the two data bases are explained below. It was felt a careful documen-

_ tation of procedures was essential for two reasons. First, the conclu-
- ‘ sions reached at fhe end of an empiricalxstudy are often a result of
logical and necessary procedures applied during the course of data

~ [

management. Second, careful documentation is essential if the data are

to be.replicatéd. The ability to replicate empi;ica1 studies fs a

hfgh]y desirable featurg.of not only economic research but research

across all disciplines. It is hoped a carefu1”docpmenfation of proce-

dures will not only make replication Eossible, buf, at the same time, )
i «' encourage it. '

162
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o ) Step I - Eliination of Years

v The first three years, 1968 through 1970, of both data bases
were eiiminated. This procedure was necessary because the achievement
tests were not administered consecutive]y:‘\Some schools administered
the Iowa Test of Basic Skills at the_beginning of the school térm while
others administered the test at the end. A Mayoachievement test implied
assessing the contribution of the current year's instructor. A September
test implied an evaluation of the previous year;s instructor. The mix -

6f the two situations fn one year'would have complicated the analysis
s considerably. ‘

The frequency of stJdents in these early years varied widely as

- the following table shows: D

TABLE A-1
Frequency of Students by Year

Number of

d Year Students
1968 40,798
1969 18,928

" 1970 18,820

1971 . 20,806 |
1972 39,484 ‘
1973 . 43,083
1974 41,989
1975 40,061
1976 " 49,487
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" The sudden drop in magnitude of students frcm 40,798 in 1968 to 18,928
in 1969 suggested problems with the data collection.
, A further serious problem existed with duplicate student ideq-
tification numbers. A siedent number was called a duplicate when more
than one recgrd.contained the same identifier number for a giver year.
This situation arose for one of three reasons: (1) the records actually
were identical but simply keypunched twice; (2) a student took the
achievement test twice'in the same year, thus resulting in two records,
or (3) the same 1dent1f1er number was assigned to two entirely different
students. The large frequency of duplicates -in the early three years,
41 585 out of 78,546, was a further Just1f1cat1on for e11m1nat1ng those
years ég%m the analysis. Aside from the above specific reasons, the '
Board indicated that, in general, accurate, systematic data minagement

really did not begin until 1971. ¢

Step II -:Teacher Name Comparisons

) T ,The merging of the two data bases Hepended entirely upon g
matching the teacher name, schogl and year across the student and tea- ///
cher files. The teacher name in the student file comprised 2n ]1-coiumn‘
field as epposed to the 22-co]umn~field of the teacher file. The’

teacher names, school, and year were listed out for both files and

side-by-sideocomperisohs made. The spelling was matched to the ¥irst
ffyebletters and name reversals were corrected. Blank spaces were

filled in when it was possible to assign a name,' The following example




", demonstrates the ogocedure:]

47‘§tudent File Teacher File

l teacher name««school year teacher name school year
— D-g-d=h- nn 75 " Doe-dohn * mio s

and most changes were made to reflect this fact. There were 14,430
corrections made during this step, resulting in.lpl,SlA records in

which student and teacher data were merged.

Step I1I'- School Number Comparisons
J . ‘ fa

3 The four-d1g1t school nunber d‘ld not always match between the
two files tor the same teacher in a given year The outllne of the .
— &, general problem was as follows The teacher'file was constructed ?n
. \, - September of each year, pr1mar1ly for payroll purposes. _The student
’ > file was constructed in the spning when,tne achievement tests‘wene ad-
| min1stered Even*when the teacher nawe and year were 1dentical on the

two files, the school number did not always match Early ”oasoning

> - suggested that a teacher could’be transferred to'a d1fferent school
' after the teache File was constructed. He or she"would not appear in

that school until che following fall - or perhaps not even then if they

only stayed in the ®transferred school one year, In the more'normal

' ]The names ut1l1zed throughout this appendix were pseudonyms.
The school numbers are also fictitious.
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The teacher file was the more highly accurate of the two fields

case, where the instructor stayed in the transferred school for a period

g
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Tonger than one year, the <tudent and teacher/f11es eventually ‘agreed.

The first set of changes were thus made on the teacher file. This was

p blen of,considerable 1mportance since additional school-level data
t}om-senenete sources were)to be merged in on the basis of school number
at a later time.? /o | |
School numbers'dtn not always mateh because the school number

in the student file. was invalid. : Thesn cases were separated from the

b main file and attempts were made to ascertain the proper school. The

: .
|first set of corrections, with the exception of obvious keypunch errois,

!
\

1nva11d school numbers, and situations where d teacher's entire sik-year

cereer was in one school but off in the middle year of the student file,
were thus made by alte~ing the school number in the teacher file.

§ Upon receipt of room attendance figures for each school it was
distovered that some of the above changes were 1ncorrect A second set
of conrections becamne necessary. - The reports reflected March classroom

attendance counts and also listed;the teacher name, grade, year, and

é'room number. This information pr?vided a check to ascertain if a trans-

fer hid occcurred. The following/cateogfres 111ustrate the type of

situations encountered. .

w»

!
!

L)

ZA simple example helps to clarify the problem. One school-
level variable Subsequently merged with the student and teacher data
was racial composition. Instructuor Joseph Lewis- appeared in the stu- -
_dent file in school 7280 whereas: the teacher file indicated he was in
‘\school 4350. If Mr. Lewis was transferred in late September merging in
school 4350 racial composition would be incorrect as the students he

ught were actually in 7280. i -
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Teacher Transfers

Year ~ Student File Teacher File
Link, June - | RIS m ' 9999 -

! . .
2 N . 3

The.room attendance reports showed Ms. Link was in 1111 and she wasﬂ—
further listed in 11N for the 1975 and 1976 teacher f11es Cases

sin11ar to‘the apove clearly appeared tc be transfers and the teacher
file was changed to 1111. ‘ i . -~ -

R s e e e Ao~ e -

The rcom attendance reports were recorded 1n early Narch while
the achievement tests were administered in May. Thus," the minimum
amount of time the teacher was in a particu1ar reom is three months. .
The fyll impact of a teacher's effectiveness might not be seen during
such a short period. It thus became nécessary to assune that'a large
majority of the transfers took place in the early fallﬂ placing the
teacher in the room for pract1cal1y'theent1re school term Conver.a-
tions with various individuals at the Board of Education indicated this
was not an unrealistic assumption. The two main reasons for teacher
transfers, class size needs and dese§regat10n~ru1ing. operate:almost
exciusive1y‘in September. In any event, the teacher was -assumed to be

<

i in the room long enough. for the ful? effects to be capturable.

-

\

One-Year Teachers ' ) oo .

‘In most of the cases the teacher appeared in the transferred
school in the following year's teacher file. Even if the teacher only

appeared in the system for one year out of a possible six, the school ~

change was still made on the teacher file if the room_attendance reports

2 .
1 ’ ' . 4
e,




T PEE 168

1T Ty . .‘ B \I K .‘ . . ? b cL
' and the student file agreed. If the room attendance reports indicated

T . the person was, not in that school, no school change was made and the M

4 case failed to merge. .

-  Keypunch’ Errors et $ . o

The room attendance reports also made keypunch errors more ob-

vious and the teacher or student file was changnd depending on the

I3

teacher,s placement in the, reports. For example: S
‘ ‘ . ~ " Room ot
o T l - “ . Attendance
o . Year Student -File Teacher File - Reports

Walker, Evelyn 1975 1211 nat o

- . In this case the student file was changed to nai. .

. .

W
.

%

Invalid School Numbers ) '

. - A simflar procedure was followed for invalid school numbers.  * »

’

37 The school change was‘made to ref]ect the teacher's placement in the
'room attendance reports. It became c]ear during this part1cu1ar step

that many student records with invalid school numbers had been dupT%-‘ ?rf

'cated by the original keypunchers of the data. < “h; T
.o ; ) . { - v .
A’ . . X * * N * L] Rom Y -
. I S .l - Attendance
: - A § : Year Student File Teacher File Reports

Rule, Claudia' / 1974 - 0000 - 1950 1950°

£

\\<} ' ' Ms. Rule already had.a class in school 1950.with the same number of ) - {
- Ce St - . . ' ' ¢ . . ' ~
\ students as she had in .school 0000. - Changing the 0000 school to.1950

LR would have given her twice as large a class as she actually had. The

gV 6000 scheol number was thus changed to 9999 so it would ‘not merge.
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o Schools with Branches '

Severa: of the schools in the system had branches and were _ -;;,e_«~esﬁ

- e g

‘-,xidentffied'by a separate school"number. The student fild often d1d not
differentiate between theAmaan school and its branch. A teacher 1n
school l450 may actually have taught/xnithe branch school, 1452. This
’_sftuation would nbt have mattered except for the fact that the addi- ]
o ational school-level data were aggregated over some but not all branches.

" : aé If the additional data were aggregated (1. e., school l450 s racial com-i

' f:position was calculated by lncluding students fromathe branch) a school

: inumber change was unnecessary. If the branch data were calculated 3
,‘seoarately. tha school number in the student file was changed to reflect ) 4]-

,‘,placement ln the réom attendance reports.. :

3

EI ‘Step IV - “Blank” Teacher Names .
e ‘ - . .
No teacher names -were associated with the records of 4,563

'.teachers deTiberately leaving the forms blank) a special effort was

'?{' L students. Due to the possible biases inherent in Zhis s{tuatlon (poor
"_ made to find the correct teacher. The room attehdance‘reports were

g crucial to thisctash The student flle contained school, grade, and

\ room number varaables so the "blanks" were sorted on these criteria for -
' every year. Using *he room attendance reports virtually 99 percent of.’

the “blanks” that had room numbers were 1dentif1ed and the correct , N
i,teacher name 1nserted The remaining “blanks" could not be 1dentif1ed |
':unless a s1t£atlon such as the following occurred. -The classroom sorts .

- of the student file aroduced two full classrooms If the “blanks” sort

-4
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1

also produced a full c1asaroom and only thrle teachers existed in the .

e e -
e

school for that grade, it was assumed the "h1anks“ were associated with

v

the thxrd teacher not in the sorted c1assroom file.
1 Corréct identification was made for 2,870 "b1anks. The filled-
i feacher name was then checked aga1nst the teacher f11e for spe111ng

-/and school 1ocation. During this procedure several types of situations
{ ‘

arose.

~ . Substitutes’
‘ It hecame apparent that several classrooms had substitutes not .

, in the'teacher file (instructors not certified for that year) John
8
Doe was listed in the student fi1e and as a temporary subst1tute in the
. -
| room attendance reports. He never appeared in the teacher fj1e. thus,

it you1d have been jmpossib1e for his students to merge successfully.-

.

N

' XXXX_Codes - o K

."= The special four-digit school code, XXXX, represented: teachers
who were on professional 1eave of absence. One teacher with this classi-
fication actually had a c1assroom according to the room attendance re-
ports. . It was thus assumed she had planned to be on leave in the fall

but was called back or changed her mind.

‘Branch Schools ‘ ‘ . 1 1

The same procedure was fo11owed as in Step III on page 169

i 1

Fortunate?y, a11 the particu1ar branch schools in" question were: aggre- '

) gated over their main ‘schools and the room attendance reports were only

e

>4
necessary for consistency. A

!
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" Transfers
‘As in previous school qymhgr problems (see Step III) a small

number’ of the filled-in blank'school nimbers did not. match across the
two files. Agaiﬁ usiﬁg the room attendance reports as confirmation,

the teacher file was changed to match the student file.

A ‘ . . : Room

. Attendance T

- Year ) Student File Teacher File Reports o
" Martin, Maude - 1975 5555 nn- 5555

Ms. Martin'was also-in the 1976 teacher file in school 5555 so this

case, and other 1ike cases, were assumed to be transfers.

e K Step V. - Duplicate Teacher Names
— <

R . . 4 s/
A duplicate teacher existed-when two teachers had the same name

.and were in the same school for the same year. Since the merge process .
was on the basis of the first five letters of teacher name, school and
, Yyear, names like Btown would not'merge properly. The following case is-

an example from the student file:

School Grade Room Number
Brown 1971 2100 4 . 8 o
{
Brewn 1971 2100 8 304

Merging on the first fiye letters, schoo]; and. year might havelplaced

' the wrong students and teachers together. The teacher file was sorted

on the first five letters of the name, school, and year and a counter

attached to check for duplicates. The student file was sorted

x | . 181 v %
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similarly and "eyeballed" for duplicates. Using the réem_attendanee
reports to 3dentify the first name, the merge.than took place on the
ertire 11-character field of.teacher name. In the above examdie, ex-
tending'Broyn te inc1ude the” first names made the name u.ique and the
mergjng procegs culminated properly. Only iq one case did the 11-
cﬁaracter field contain“a duplicate and the "blank" between. the first:
and last name was reitoved to make it unique; (Washington is not uniqde

up to 11 characters unless the space is compressed between the first and

last name). ’

°

If the room attendance reports showed a different teacher than

Pa——

was‘present on tﬁe'student file, the Qear was -changed to "99" to make

3

a non-merge case.

School Year Grade Room Number
Bond - 11 . 1973 3 19
Bond = 1N 1973 - 3 125

H

:
d >

The room attendance reports showed Room 119 was occupied by Mary Sims

whereas Room 125 was occupied by Joyce Bond. The student recqrds asso-
* ciated.with Room 119 were changed so they would not merge. If the

teacher adminlstering the .achievement test did not appear in the March

room attendance reports, one’ could rot be certain the teacher was in

the room for even three- months. It was thus felt forcing the case to

not” merge was the most des1rab1e option. Thesefcases were later checked

for two-person rooms a category which will be further éxp1a1ned belcw

, : i
} .
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Merge Informatiog .

\

The whole process began with 313,456 student records covering

. the years 1968 through 1975. The first three years were eliminated
' (78,546) and “"blanks" (4,563).and dup??cate teacher names (13,320) were
handled on separcte files. Additional records (3,770) were eliminated

, 1f the four-digit school number exceeded 8999. Aside from these schoois—»

{ —
being either private or church-related the teacher name fie1d was the

e "‘schoo1 name dispIaced by one column. This fact cast doubt on the nature ‘
of the records so they were removed Thus, 213, 257 records were left
‘to correct names and schools. Of these 191, 514 student records merged
' successfully; 22;743 failed to merge based on the criteria of five-

, - #'1etter T:ame, schooi.and year. - , . ) )
These 21,743 non-merged records fell into roughly seven cate-'

~ ’ ' { x - -
yories. .

©

Non-Matching,Years o o
[] 1( . ® )

The largest category was comprised of cases where the student
~ f . 9

file teacher did not appear in the teache~ file until the subsequent”
- <
" year (i.e., the teacher was in both the roox attendance reports and

student fi1e for 1974 .but not in the teicher f:le unti1 1975). Since

school effects are measured by the charac&erist1cs of the teacher in

£

" the given year, no attempt was made to backdate teacher records. Years
- of education.,experiedce; and salary *in a sdbseddent yeariwdu1d not

I - ) 0. ,
‘reflect the current year accurately so these cases remained without .

tezcher data. o N -

.
- A\ , ~ N N >
.
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Teachers on Leave

The second group consisted. of .teachers who were listed as on
professional leave in the teacher file but appearud in the room atten-
dance reports and/or the student file Since it was often difficult to

fascertgjn_hpw_longvthe teacher was 1n'th; classroom or the form of their

'compgnsation; these records remained without teacher data.

Name Corrections (continued) ’ _ .

) This,categor& consisted of name corrections which ware missed

in thé first pﬁéée of ;he process due to human error.

Schoo} Corrections (continued)

+ The fourth group consisted of school corrections not made in

the first or second phase. Transfers were again assumed to occur in

'3
¢

the early fall. ) .

Mirried Teachers-

Maﬁy féachers‘had'been either married or divorced in the six

year period under consideration. The teacher file often did rst re-

" flect their curreqt’status; that is, their maiden name appeared some-

times and at other time their married name appeared. As long as the ”
teacher identification numbers were identical the name was changed to

reflect, their status in the room atﬁendance reports and student file.

i
Substitutes '+ | - [

The sixth category was'comﬁrisedwﬁf?étudents whose instructors

: #" never appeared in the teacher fiTe at all and thus were not certified

© - . .
\ . b !
. .




: éa;és not associated with teacher file data. °i
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persoqnel. .

TWo-Teacher'Rooms_

A number of “students had oné instructor from app;%ximately
September to March' (appeared in the teacher file and room at%rgdanc;
reports) and another instructér from March to May (gighed the aéhjeve-
ment tests). The teﬁchér from September to March‘bécame the feachéh\of
record but’ the cases were flagged fér identification of this special \\\\
occurrence.. ’ .
'Applying the changes\necessary for.the above catego;ies yielded

9,429 additional recprds in which student and teacher déta were merged. N\
The unmerggsAwere'thus reduced from 21,743 to 12,314,
Blanks and duplicates were comb%ned and mergéd on the criteria
of e]eveﬁgletterteachername, school and yé;r. 0f these 17,883 records,
{14;874 merged successfully.” Included in the 3,009 non-merges were the
\“fbrced non-mergers” (the year was changed to,99)1 .The year was then
chaﬁged back for those classrooms which had two teachers. The teacher
l?rﬁh September to M: *ch became the teacher of record and again the re-
cord was flagged to identify this exceptional case. There were 175 re-

cords in the two-téacher room category,.leaving 2,834 blanks and dupli-

A ‘surmary on-merge information indicates the following:

215,992 merged records
‘ 12,314 unmerged recards
[ :25834 unmerged blanks and duplicates

231,140 °
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The unmerged records were "merged" so they would again be part of the

working file{‘yetvblanks appeared following the usual %eacher inf&rma-
tion. Thi§ procedure was necessary so that all student records had a

logical recofﬂ length of 263 characteré. |

. : " Step VI - Addition of School
Level Data

o

Data which were obtained from other sources but relevant to the
‘ working merged student/teacher file were added to make the logical re-
cord length 296 characters. Unlike the earlier data which were col-

lected at the individuai level, the seven added variables were aggre;‘

‘.J 131

gated at the school level. The variables were:
1. Regular Grades - the total enrollment 3f the school,
Title I Students Served
Percentage of Student Attendance
.  Percentage of Non-White Students -

. Percentage of Teacher Attendance .

(=) (32 L w N
[ ] L] L[]

Percentage pf Non-White Teachers
7. Pupil/Regular Classroom Ratio. o
These data were mergedoby school number to all student records for the
‘fiscal years 1974 through 1976. .

Step VII - Addition of
Gourman Data

Two variables were added to the working file in order to test.

for a possible regééjonshipbetweenthe teacher's undergraduate and

|
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' graduate training and 'student achievement. The institution where the

teacher received his or her degree and any graduate degrees was already
present on the working file. The two added var1ab1es were Gourman
;rat*ngs of the Baccalaureate Institut1an and the H1gbest Degree Institu-
tion. The Gourman ratings were based on the undergraduate programs of
nearly all colleges and universities in the United States. The areas
ratedﬂtnc]uded: (1) individual departments, (2)‘administrati?n.-(3)
faculty (including researqh), (4) student services, and (5) general

areas such as facilities and alumni support. The actual rating was thus
»r_

a simple average of these five areas (Gourman, 1967). With the addition

of the two Gourman variables the logical record length equaled 302 char-

acters Y . " Vs /

‘Step VIII - Duplicate
Student Numbers -

It was previously mentioned that one of the justifications for

eliaﬁnating data from 1968'through 1970 revolved around the'large number

of duplicated student numbers. Duplicate student numbers, also present

in the 1971 through 1976 data, were handled in the following manner:

Identica] Number-Different Student : ' ’

Each tlme a student number appeared more than once ir the same
year, all the years (1968-1976) associated with that number were printed
and the-birth dates compared. -The record which had a birth date not

/
matching the pattern of the other years was eliminated.
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Student Number Ygar Bifth Date

000200 : 1968 3/57
000220 . 1971 3/57
‘ - 000200 -~ . 1971 °  5/88

In the above case the record with birth date 5/58 was deleted. A
majority of the cases fell into this éategory and were thus eas} to dis-

entangle. If the birth dates‘were identical and the grades different,

the record "out-of-step” on grade progression was deleted.

Student Number - Year Grade
0i772 - 1972 _ 6
001772 1973 7.

001772 1973 8

Here the record associated with grade 8 was eliminated. Implicitly it

was thereforq{assumed students were not retrained or advanced in grades.

Identical Number - Identical Student

The printing of the entire record, including test scores, showed

ceq;ain records were not exact duplicates of each other. One record of -

the two was then deleted.

s

Identical Number - Identical Student - Different Scores:

;A small number of records with the same stydent number appeared

to bénthéM;aﬁé;%ﬁd1§idﬁa1 who had been retestgg,on his or her achieve-

>

ment. Retests were supposed to occur when a studnet performed excep- ‘

< ~
N !

'tionally above or below his préjegted work level. In practice, retests
: . - 1

e

. .
° “‘ ’ e
Py ’ - 1‘88 *
- /



/ 179

i,; - ;"occurred ih?fequenf1y‘end sfﬁce scores were ﬁot widely dispe}ate, a
‘random record was dropped.: The number of de1etiods due to the above
three categorfes totaled-3,239 Teaving 227,901 records. Of the 313,456
tota1 possible records, 72 percent thus remained and const1tuted the
working "merged“ file. _ 0

Step IX - Creation of
_Classroom Variables

Student pear group _characteristics, so important in previous

e

researth (Coleman et 31., 19663 Murnane, 1975; wiqk1er, 1977; and -

Summers and Wolfe, 1977), were created from variables present.on the

original student file. All students having a valid teacher (the teacher J
identification number was not missing) were sorted by teacher identifi-
cation number and year to obtain uniquelc1assrooms. If the teacher
%dentification number was mjssing, the students were sorted by year,
. school and room number to acain obtain a unique classroom. While the

a goal was to ca1cu1ate classmate characteristics over the w1dest range

. of possible students, several words of caution are necessary. If a
$tudent was absent the day the achievement tests were given, he or she
would not appear iﬁ the student fiJe for that particular year. If low
achievers are. systematica1T} abseng, va;iables such as class mean’

achievement will be over-est1mates of the true r'htssr'oom mean. To de-

termine the axtent of absences a random check was :ade comparing the

room gt;endanéé/counts to the class size of the student file! In a .

e TIN

T majoriiy of the classes fhe student file classroom counts deviated only*

v . two or’threqfstudents from the.rgom attendance figures. Although the

4 ! P
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closeness of the two figures was encouraging, the comparison was still

rather crude and the possibiiities for bias remain strong.

The classmate characteristics created were the fbiiowing

1.
2
3
4
5.
6
7
8

9.

\

e

Mean achicvement of the c1assroom (Iowa—Test of Basic

Skiiis)

Variance of ciassroom achievement

. Skewness of classroom achievement

/

. ’Standard deviation of c1assroom achievement

Mean IQ (Stanford-Binet Intelligence Test)

\
Standard deviation classroom IQ
7
Variance of ciassroom 1Q
Skewness of ciassroom IQ

v,
Ciassroom size

The oniy students for which ciassmate characteristics could not be ‘cal-

I

culated were those with both an 1nva1id teacher identifier and an "in- I

*valid room n

impossible.

©227,901, or .6 percent, feli into this category.

umber.

In these cases a unique classroom as51gnment was

-Fortunately, oni} 1,{68 students out of the possible

Step X - Addition of Racial Data

The lack of goed family background variabies made the acqu1si-

tion of racial data on the student especialiy important. The Board of

Education provided racial information on students who had been enrolled .-

: b _
in'the city school system- (elementary, junior and senior) as of Septémber

{

: . |
1976. The students utilized'in this study, however, icovered the years

1971 to 1976..

150

r

|
Students in the seventh or eighth grades of the ear1y~
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years would most likely not be in the system in September of 1976
These particular students would not have racial data assocxated with
. their records. ) .

. The racial data were merged with the working file by student °
number: The prob]em of duplicate student numbers in the racial data
v again arose. If a student number appeared twice and had a different;

race, the birth dates were printed for compar:son purposes Birth dates

wars print d oFff the working file to assure the “right“ race would be

R et

- merged to the "right" person. In effect for duplicate student numbers,
the merge took rlace on the basis of student number and birth date.
Racial data were thus added to 139,435 students of 61 percent of the

= total “merged“ sample.

[
N }
1

Step XI - ded]e and Special,

AssesFment of teacher effectiveness is complicated consxderab]y

o when a student has more than one teacher over the course of the school

year, Middletschools where the student has a different teacher for

middle schoo]u were thus omitted from the ana]ysis Probiem students

~,assigned to special schools were also- umitted since the charactertstics

-of these studjnts wou]d differ radically from the main populatzon The

-~ 7 number of students deleted due to their attendance in a mddle of special

"_school totaled 12,0i5.

(1
‘ . * bt //

o

! . . . !

Schools Deleted - - N

{'each subject typafy this situation most Clearly, Students who attended

’




Léﬁbitudinal HistOny - o L

3 "l'i'" » N

;!' v-One of the findT steps in the construction‘of a working file’
" 1nvolved building a 1on91tu ina1 history for each studefit. The student
identtfication number, sex, irth date, and race were placed at the
~ front of the record These constant variables were followed by the six
potenfial years of test data, tcacher data, school-level data, Gourman
_data, and classmate data. This procedure demnnstrated that there were
91,595 unique students 55 percent'with racial data, covering the years
s:g T 19n tq:J976 and grades three through eight, .
;i;,—- | The operatiena! model outlined {in Chapter Tkp requires students
:‘to be in the-merged file consecutive years, A decisxnn was thus made to
j‘ - Timit the statistical anglysis to those studepts wholyere preseﬁt-in
| the merged fiie either five or six consecutive years. The lack of good
“family background data further reauiied the use of enly “those records
whera racial data were available. The maximum sample was thus composed
of 6,605 students. or 13 percent of the total number of unigue studeﬂts
with raci%l data. -

5

Careful examination of this percentage demonstrates it i not.,
as sma11 as 1t first appears. In order to meet . the five or six consecu~
tive year stipulaticn, a student wnuld heve fﬁ have been in the third or
. a fburth grade fn either 1971 .or 1972. Of the 91,595 unique students,

”;‘ _ 21, 117 (or,23 percent) were in the third or fourth grades for the rele-
1 L /vant grades fbr,ghe ralevant years. Requiring ratiall data reduced the
: maximun potential damle frda 21,117 to 11,842, Since 6,605 pupils with

. ggpiet dapa were eeeueﬁiy-presént five or six consecutive years, i1
e ' . ¢

l:lk\l‘ic &c' _,{‘fL;\.-(/ <o ) 2 192 -.‘ ) L]
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percent of the,'total poten;ia',l sémple or 55 parcent of the ):ota] poten-

tial racia‘;] sample h“n_ls represented. ' l
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White Samp;e'-;Years of Teacher Experience

"

+

“ TABLE B-1

.

z

]

29

T e

= ey

Years of 1976 , 1675 , 1974 o 1973 -
Experience Teacher Paxcent Teacher .Percent Teacher Percent Tbgoher Pexcent ‘

"1 19 ‘1.6 34 2.9 16 1.3 . 50 4.2

2 - 33 2.8 42 3.5 104 8.9
| 3 9 . 760 28 2.3 103 8.8 67 . 5.7.

. 52 44 . 07N 6.0 - 3.1 - 101 8.6
'.s ‘ g0 5.9 55 4.7 44 3.7 - 59 ' 5.9;
6 46 ‘3.9 39 3.3 70 5.9 49 4.1
-7 37 3.1 42 3.5~ 104 8.9 68 5.8

8 41 3.5 62 5.3 88 7.5 45 3.8

9 70 5.9 ®7 5.7 19° 1.6 " 29 2.4

10 61 £ 5,2 55 4.7 27 2.3 ~ 50 4.2
1 49 4.1 " 38 3.2 8 .68 6 .51
12- 36 3.0 30 . 2.5 .25 ‘1 .08

13" 24 2.0 12 .94 23 1.9 . 16 1.3

25 2.1 50 4.2 24 2.0 25 2.1

66 . 5.6 27 2.3 60 5.1 . - -

33 - 2.8 29 2.4 - - ' 28 2.1

22 - 1.8 .15 1.2 25, 2.1 29 2.4

‘55 4.7 24 2.0 S W77 12 1.0

2.4 2 17 2. 17 25 2.1

o .

o e seceter
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le l "- I o ITABLE B-1 (Continued) o .. .'
Years of . 1976 | " 1975 k 1974 1973 | o
gxgetienco--‘ : Teachex _ Percent Teachex Pexcent Teacher Perc'e!\t Teachexr : P‘orcant_ ‘
20 S e T == 40 3.4 T2 1.8 e s -
.2 " 32 #1 54 4.6 19 . 1.6 32 . 2.7 .
22 3 L7 . 6 T L5 53 “ ar 35 L
23 27 2.3 | 93 7.9 25 2.1 - 14
-24 -1 4.7 13 -1.1. 62 - 5.3 22 1.8 .
T 28 - 64 5.4 12 1.0 21 1.7 NEREE o
26 ., 25 2.1 12 ;.qa " 20 1.7 22 1.8 ’é;
27~ c15 0 12 T 3 .25° 9 .77 12 1.0 ’
28 n .94 - 3 2.6 - 13 1.1 21 L7
29 39 3.3, 10 .85 7. .60 10 .85
s b 20 1.7 .. s .42 15 ¢ 12 1 08
21 23 1.9 13 1: - -- 47 ; 4.0 ,‘
32 . 6 .51 1 .08 87 7.4 — e T
33 . - - 47 4.0 * 15 1.2 60 '5.1 ",
M 15 1.2 18 1.5 39 . 3.3 - e
35 .20 | 1.7 12° 1.0 - — 2 2.0 .
36 i .25 7. , 60" 13 1.1 6 5L
37 25 T 5 U2 22 1.8 no o4 -
¥ 38 - -- l .23 e 23 - - A P .42 L
39 18, 1.5 17 1.4 1 .08 .60 D |
. 40 - - | - - .2 a7 .60
197 : . " : i98 J
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S S - TABLE B=] (Continuéd)

1976 — reoy
‘Percent’

" “Years of. . 1975, 1974

Pe r&eni:

‘Percent

»

-1973
‘Teacher

zxmrignoé Teachex _Teacher

- e - — . s . .a2 5
L 42 " 6 .51 - - .2
% N ; 5

43 - - e e 11
a4 - R

T — e -

47 T e - 7

.42
.17
.94

12

Percent

1.02* -

.51 ~

103"
\

981"

-
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b ¢ TABLE B-2 e Lt .
o < .

b .7 : . White Si'npl‘ ‘= Level of Educat}oh - : - v

2

2

L. 1976 Teacher’ Freguency ‘ _Percent S
‘ Baccalaureats Degres - . _ 733 : 62.81 ]
R . Master's, Education - Rl : o MM_,_
‘ ‘ ’ __ Specialist, or .. . - e T T TR Lo
T T T T Doctor's Degree ’ 434 37.18 L
\ ‘ . < ' . '
, - - N - w1
Lt i ; t ' 13 - bl " ‘v \-
Y 1975 Teacher Fraequency Percent a -
o ~ Baccalaureats Degree 722 61.86 .
Master's, Education ) .
o Specialist, or : \ .
- Doctor's Degree 445 38.13- -
. & . - , ’ " -’
A 7 , .® f =&
"*.1974_Teacher Frequescy Parcent
) ' Baccalaureste Degree - 782 67.00 1
) Master's, Education Y —_ 3 ;
Specialist, or v \ ' R . \ -
Doctor's Degrze , ., 385 32.99
- ‘ i . ' . l . \ T |
o . : 1973 Teacher Frequency Percent L e
. * . - ___\ ¢ * N N \ \| :
¢ . ‘Baccalaureate Degree | s20 v 70.26 -t : |
- ' Master's, Education > e . - |
, 4 Specialist, or ' ~’ ‘
. Doctor's Degree ‘347 29.73 - . . .
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' . ' TABLE B~3 . o i
M * ) * ' v ) P ] . . P
White sinﬁlh - Correlations >.7 oLy
. + . M M . ' ) ‘\‘r
A [4 p AT . e i
) €S72-1Q " es72-c575 |7 . * ‘Hean CS73 - Mean CS74
o : 716 . «876 1 v .776 &
- Com T < b " o LS - i
. CS73-1Q *1 . “CS73-CSTS -——'———Mean—CS73 = Mean Cs75.
_ .. 718 .910 o . .718
- ° ; : ) 2’5 ‘
Cs74-1Q - - CS74-CS75 1 ' Mean CS74 - Mean G575 '}
3728 T - 939" - . .840 -
. . A P .l s a .‘ ‘N‘ . . B
cs75-1Q | © ' CS72-CS74 Mean CS74 - Mean CS76 *
- 07.‘7_ —— V,_.’ ‘-x 0888 . ‘o 782 »
'CS76219 .- | CSY3-csT4 " Mean CS75.~ Mean CS76 . -
734 . \ .924 ‘ .836 .
_ €572-¢s76; CS72~CS73, . Schsize 74 - ‘Schsize 75 '
. \ 0853 N . ™~ 0908 N 0857 *
CS73~CS76 - Attend 74 - Attend 75:  Schsize 74 - Schsize 76
- .886 .784 - 779
CST4-CS76 | Attend 74 - Attend 76  Schsize 75 - Schsize 76
0911 . 0712 \ ~ ' 091'4 - T
- /:-:\_".: .
» CsS75~Cs76 .. Att:c%?S - Attend 76 Tnw75 - Tnw76 i
. .934 - 778 ' .799
. ’ ’ ' 3 * — -
. Recency 76 ~ Texp 76 .  Title75 - Titlels74 Title?5 -'Title76 .
~, 4831 ' .805§ .758
Racency 75 - Texp 75 7471474 - Titlels?s Title73 - Titles?4
24 .870 - .759 | -764
e . .
Recency 74 - Texp 74 Title75 ~ Titlels7?s Title74 - Titles74
. 890 .992 : .957
- Recency 73 - Texp 73.  Titlels74 - Titlels?s I U ‘
. .820 - . " .814 |
Title73 - Title74 Title75 - Titlels76 . -
.796 . .729 \ :
. . - : : L
Title74 - Title?5 - .’ Title76 - Titlels76 — .
.784 \ .978 '
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\ .. ' White Sample -.:S.trqctﬂ:il’ équation !::stimtes ) ’
i ’ [ . with School 76 as a ummy Variable T
i - \ ’ .. . o i . ) . p

- .. ' ¢ - ' . &~ ‘
. - N Y&i‘gbh’d’ ) . . Coefficients " " t-Statistics

S, - " . .CcsI5 ' .837 ’ 35.70
o . .- . . . .146 K 3.24 S
2 . School 76 . Coe= e ' . - .
_ Sex™ o . " 294 N .93 X
ceon : " Texp 761; T e L L W119 . .72 - a
L. ’ Texp 76" - - ' .001 .« _.44 o
R . Texp 75,2 - : *. 268 ' -~ 772,05 - L
: Texp 75 ‘ -.003 -2.12 . )
Texp 74, . -.027 - .= .19 - .
- Texp 74 =002 =1.63 .
s, T Texp 73, , h b 029 .21
‘ * Texp 73 - .001 .66
: HDeg 76 ° . . -3.80 ' ’ #1.23 = '
P HDeg 75 ‘1 :’ ’:" 2 -t =3.99 : -t =1,26 ’
.. Heg 74 oD, 1% . 1.05 .33 -
5 , . HDeg 73 SO . - .532 ° - .15
" College Rating 76 . s - ,442 ) - .14
College Rating 75 ( ...y ..b -1.65 ) . -~ .53
- *  College Rating 74 -2.58. o - .80
. College Rating 73 v N =2.29 . - .75 -
: Eddeg 76 ) ° E - .691 - -1.13 . :
Eddeq .75 1 if Degree in - 647" =-1.01 ) i !
Bddeg 74 [— EdugaXion C o= 273 ; <48 - >
Eddeg 73 T .56, -
X MeancCs 76 S & ) N : 4.76
v € Meancs 75 y .030° A
c MeanCs 74 , - .023 . - .51
MeanCs 73 LT .028 . .76 T
\ spCs 76 .=~ .052 ' - .66 .
‘ g sDCs 75 .bss - 49 .
74 JA15 - - - .85 ;
DCS 73 .198 T, =1.43 - )
Class, Size 76:. . © =1.45
Clasel Size 75 1ie 2 <269 - .53_ o
Class Size 74. . .319 L - .74
Class Size 73 J .. . .6l6 - — Sl
" " -Attend 75 - i .583 * 7 1.90
¥ Atm 74 oo }- .0455 -2002
\ TAttend. 75 ‘ Y +126 . .74
. k TAttend 74 . .003, - .03 ,
, T™aw 75 . .076 - ‘ £98 T
. Schsize 75 - _ . . o= 0002 . © - .05
“Schsize 74 : . ;. .003 ~ - 1.00 _ .
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- TABLE B-4 (Continued) . ~ X .
'\ i te * . * ' » ’ 1 N N . ” ' ..
. ) ] f'k{v&hbhs 1 ) Ccefficient:s | trStatfisé?ics e
) ’_?\!pil/?.lcm thi-o 75 v 0.15'4 - ' N ‘0:65 . I » ::
’ Mupil/Teacher Ration 74 - -T2 =70 L~ T
' IQ .M 76 ® “ .le - - = 072 % .o .
' IQ * Taxp 75 . -~ .00 C T = .94 ‘
IQ * Texp 74 - 001 .o 16 .
. . IQ * Texp 73 . "I .= 0005 T e - .45. .
7 .. .'Ig*Rdeg 6 ', . .027 TR 3 e
B IQ * Hdeg'7S . v .045 . © 149 .
. .o IQ * ndegi7d4 B \ - .015 o | = .51, p
f . IQ * Hdeg 73 ‘ - .00009 - .00. 4
‘ ‘ ,IQ * College Rating 76 001, . . W06 LTy e
Vo IQ * Collége Rating 75 .021 .74 o)
P ° IQ * College Rating 74 .022 70 7 o
. . 10 * College Rating 73 T, .018 ¢ , ) .64 -0,
- ) - . ) ' ’ .z. x ‘ . ;
. Dependent Variable: " 1976 Conposite Achievmnt Score on Iowa Test of -
i « .. Basic skills, coistant = -31.40; RZ = +912; By 994 .
‘School 76 wasthe school the studeat attended in 1976. " There were 45 l R
' : 'separate schoolsy homvcr. nonc of these were’ sig-n.fir'am: at tho .05 ,
. . ‘ lovol. . M « .
I bA mjori:y of’ thc obu:vations worc at 270, (i.e:, the instructors’ . .
. unde:graduau collego wasg rated at 270) thus the break had to be made . .
‘ . at 300, . . , ' -
L _ * . T ' ’ ) . - ) .;
. N - s ‘ . - , ’-i , PAY
“!. -; ‘.\, hE'] ! - . < . . " . -7
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~ Blaék Eightﬁ Grade Sample - Years \of Teacher. Experience S - ‘\

\ ~ ’ N * S ~

" Years of . - 1976 . 1975 | 1974 T 1973 . :
. ‘g_xggiencr Teacher Percent Teachex Pexcent = Teacher Percent , Tea‘cher ] Pergegt '
R - 13 .14 7 e - 69
2 -- - .16 1.8 63 _, 7.0 128 . 4.4,
3 et L2 62 6.9 120 13.5 82 - 9.2
¢ 3 40 109 122 - 8 ' 9.2 - 50 .. 56
5 % ' 11.0. ) 7.8 0 - 7.8 . 42 4.7
6 a4 4.9 92 "10.3 | 36 4.0 . 70 - 7.8
<7 - a 56 6.3 a1 2.3 TS 7.6 32 | 3.6
8 I 7 3.8 25 2.8 52 5.8 46 - ‘5.1
R S ,__'.'irs« 8.2 97 w9 s e 59 6.6 ‘
. ‘10 - 35 ek 1.9‘ ' 53 - 5,9 57, “ 6+4 o4 .450
n - 68 7.6 . 62 . 6.9 I 113 18 2,02
Toaa2s _ 68 7.6 . 28 - 3.1 4 1.5 .6 . .676
137 Y . T L.3 15 " 1.6 a2 .225 -7 .788
M, 7 3 .33 25, 2.8 13 . 1.4 ST .7e8
L1500 e 4 D12 IR P IR GR £ 1.4 28 " 3.
° 16 S .33 - s .563 13 . 1.4 20 2.2
L7 I T T - - 4 . .450 - 24 2.7
. 18 - q A13 7 97 3.0 L3, 4.2 24 2.7
. AR (] 1.8 24 2.7 oo x5 %"‘ 563 @
20 "36 . 4.0 25 - 2.8 4 .450 18 2.0

. | o - 206
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~ TABLE B-5 ('(:ontinue:i) i
_ Years of 1976 | 1975 , 1974 . 1973
" Experienca Teacher : Percent 'lieachet IPex:cent Teacher Percent 'l‘cachef' Perceat
21 ‘ 18 2.0 - L - ,l 18 | 2.0 -~ -~
32 .113 4 .450, 17 1.9 10 1.1
23 .225 6 1.8 19 2.1 - - .676
24 13 1.4 14 1.5 18 2.0 .788
25 2 .225 10 1.1 12 1.3 1’ 1.2
26 37 4.1 5 .563 4 .450 - 18 2.0
.27 8 ~ .901 o -- -- 23 2.5
I 28 23 2.5 .901 - - 35 3.9 t'
29 1 113 .450 | 26 2.9 12 1.3
30 21 2.3 . 23 2. T -—
31 8 * .90l 8 .901 .901 - -
32 - - 5 563 .901 2 225
"33 - - - R .676 -3 -
34 S 2 . b2 - - - 13 1.4
35 7 *.788 - -— 2 .225 3 .338
36 4 - - 1 ©.113 - -- - -
37 22 2.4 12 1.3 -—- - -2 <225
38 25 2.8 11 ©1.2 - - 5 = 7563
39 14 1.5 - - 1 1.2 T 13,
40 - - 4 .450 - - 5 563 ,_,
41 - - - - - - 2 225 M
L 3
_ 207 ‘ , -9

208 |
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TABLE B-S (Continued) - ' /
H
Years of i 1976 1975 . 19m4 1973
Experience Teachexr Percent Teacher | . Percent ‘feacher . Percent ' Teacher Percent . .
. C - oot
a2 - e - e e L
43 - - , - ' - -~ - - - f
44 -- - e - - -- 1 .113
]
4 . ‘
| -
~ L] 'J
_ | I
— —— —— v e v ’ : -
T T
g ! 3
209 ‘ 0
1
) . ) 210
— | . N . N ) 1 L
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‘b\L\\\; , S TABLE B-6 . . )
> \“\. ‘ h . . ’ ( )
T Black Eighth Grade Sample - lLevel of Education .
R R > ., b * . .
. f \\\\\ ' . . \
| \_“&\\\\ . I N :
| i . ' 1976 Teacher Frequency Percent \ ‘
. - . \‘\;\ . N
' _ Baccalaureate Degree . 57— 64.30
oo Master's, Education ‘ ST
7 Specialist, or. \‘\\\\\\\\\\ S
ot - Doctor's Degree. . : 317 . 35.69 T e
. v ~ N ,' \
: l . ‘
1 . . :
T o 1975 Teacher _Frequency Percent T
I Baccalaureate Degree 644 75.52 -\ P

Mastexr's, pducation
Specialist, or s i

' Doctor's-Degree . 244 . 27.47 )
! L . B ' _ e
', - " 1974 Teacher Frequency: - __Percent
Baccalaureate Degree 702 , 79.05
i Master's, Education ' )
Specialist, or . t
) ‘ Doctor's Degree ) 186 20.94 5
| | ! ‘ .
. - . A R . [ . y
) Ii 1973 Teacher Frequency -___Percent ) ’ o
- © Baccalaureats Degree ' 685 YL 77,14
Master's, Education
Specialist, or )
Doctor's Degree ‘ 203 . 22.86 °
* - i i
l : - .
| i I :
e e e e et N S
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TABLE B-7 - ]
, : t | ,
Eighth Grade Black Sample - Correlations >.7 . , .3
. 1 .
. : S
cs72~1Q CS72-CS7S Schsize 75 - Schsize 76 .
77 _ 792 . .871 .
cS73-1Q . cs73-Cs75 Title73 - Title74
.749 . .82¢ ~ . .882
: CS74-CS75 , . Title73 - Title’S )
+ 08 - 0706
cs72-CS74 Title74 - Title7s
.779 - .779
CS73-CS74 . . Title?S - Title’s
0830 ‘_ x * 0893 . °.
. _ CS72-CS73 | Title74 - Titlels?4
' =846 e T4
- -7 N \
CS74-CS76 ‘Schsize 74 - schsiQZ‘?E“‘\rit1.1374 - Titlels7s.
0815__ 0775 0757\

C375-CS76 " schsize 74 = Schsize 76 ™w7S - Taw?6
.853 — 720 .817 SN

] . i ¥ »
Recency 76 - Texp 76 ' _
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TABLE B-8 )

Black Eighth G:ad‘o Sample - Structural Equation Estimates
with School 76 as a Dummy Variable

- ’ §

Variablaes Coafficients

t-Statisgtics
cs7s . ' .817 | 24.91.
Q- . .295 ' 4.63
School 76 - -
Sex .109 .22 »
Texp 76, , 149 .52 ‘
y ., Texp 76°— —. . - .0006 - .16 C
o Texp 75, . . 1.00 2.96 S—_
Texp 75 - .004 -1.03
. Texp 74, _ . .264 .91
Texp 74 - .002 - .64
Taxp 73 =~ 149 - .49
© Texp 732 ‘- .003 -1.18
g:eg 76 1if MA., Ed. 6.94 1.41 )
9 753 . Specialist or -803 - 115 '
Hdeg 74 | 7 4.23 ~12
Hdeg 73 2 v - .191 --.03
College Rating 76 . ©.048 .01
College Rating 75 1 if 2 300° -7.89." -1.59
College Rating 74 -4.45 .. - .98
College Rating 73 . .9.09 1.89
Eddeg 76 .162 .16 ,
Eddeg} 75 ' - .784 - .92
Eddeg 74 ‘ .679 “ - .86
Eddeg 73 | ~ .324 .41 .
MeanCs 76 ‘ .393 5.37 '
* MeanCs 75 ' - .140 "=1.,91
MeanCS 74 . . | ' - .082 -1.44
MeanCs 73 .088 1.46
SDCS 76 -7 = .064 - .30
sDCs 75 . .148 .77
socs 74 \ , .078 .40 o
™ :.SDCS 73 . .012 .06 |
Class\Size .76 ) . o 1.54 1.30 '
Class Siz¢ 75 : - - .460 - .53
Class sizeys | ! if 230 - .29 - .45 ‘
Clacs Size 7 Y s - -.220 - .34
- Titlels7S : - .006 - .74
. TitleIs74 . 014 1.76
v Attend 75 - .191 - .47 v
_ Attend 74 .275 -.97
, TAttend 75 - .008 - .02 7
© 7. _TAttend 74 - .14 - .47 (
“nw 75 .031 .70 ,
,
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J L TABLE B-8 (Continued) - . \
': - { q . ,
- Variables Coafficients t-Statistics Lo
~ . Schsize 75 o .. .0006 a4
o ‘Schsize 74 : .= .002 _ - 79
_ Pupil/Ratio 75 - = ,018 - .08
- Pupil/Ratio 74 . , .. .369 ] 1.58
~ IQ * Texp 76 o - .0008 - .38 .- >
IQ * Texp 75 - X - .008 -2.92 $
. IQ * Texp 74 — ) - .001 = S~ “
> \ IQ * Texp 73 - .003 - ‘1 .04
- ! IQ * Bdeg 76 - .075 ¥1.44 '
- - IQ' m‘g 75 - 000’2 ) - 003 ‘\‘\
1Q * Hdeg 74 o - .030 ' - .48 b
. I1Q * Bieg 73 ‘ .008 .08 o
| IQ * College Rating 76 - 013 . - .26
. . IQ * College Rating 75 - .083 : 1.58 \
IQ * College Rating 74 .055 ) 1.12
IQ * College Rating 73 - .092 -1.79

-

-
- - - . -— -

Dependent Variable: 1276 éémbosice Achievement Score on Iowa Test of _
o Basic Skills, constant = -39.68; R2 = .832; n = 758

schosl 76 was the sthool the student attended in 1976. There were 62
scpazaic”ichools; however, none were sighiticant at the .05 level.

= u-na3oftty—o£—ehe—eba¢=vatiens werea at 270, (i.e., the instructors'
e undc:graduate college was rated at 270) thus the break had to be made
at .300.

» . ~

|
|
|
|
|
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\ R : ‘ "Black.gfeventh Grade San})le - Years of Teacher Expex;ience v ‘ ;3
CL o - . ‘ S A \ A
Years of 1976 1975 1974 ! 1973 o ]
Experience Teacher Porcgnt: Teacher : Pe\rcgnt 're'acher . Percent Teacher Perc:nt. -
1 113 6.7 23 -« 13 8 .494 140 . 8.5 ;
-2 - - 32 - 1.9 52 3.2 170 - 10.3 :
3 .24 14 128 7.6 182 1.2 145 8.8 y
4 - 93 5.5 149, 8.9 15 \ .+ 9.6 B L
- 183« 11.0 112° 6.7 111 6.8 112 " 6.8 v i
—6 13 6.7 - "8s 5.0 n 4.3 . 110 . 6.6 '
7 178 10.7 68 g.o“ A y 5.9 39 2.3 ) f
8 52 3.1 104 6.2 81 5.0 138 8.3
9 79\ AT ' 81 4.8 105 | 6.5 53 .2 _ t
_ 10 . 126 7.5 .0 6.0 86 -5.3 43 2.6 o
m . ss o33 96 5.7 58 3.5 77 4.6 :
12 o 87 5.2 1 .060 5 . 3.2 51 3.1 ;e
13 83 4.9 a1 1.8 © 48 2.9 16 973 !
14 oM. 2:4 - 39 2.3 49 3.0 © 36 22 .
15 : 63 3.7 " 66 3.9 a4 2.7 o 426,
16 53 3.1 4“ 2.6 - 8- 494 ' 37 2.2 :
17 20 1.2 T 38 2.2 25 " 1.8 9 .547
18 - -- - 50" 2.9 8 .494 . 851 “
.19 34 2.0 . 61 4.0 18 1.1 . -21 7 1.6 3
215" ’ }
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, \ . * TABLE B9 (Continued) : ) T
1 r e .
& Years of 11976 . 1975 i 1974. © 1973 T
Experience Teacher Paxcent Teacher Percent Teacher Percent Teacher Percent
20 £15 902 25 1.4 19 1.1 19, ;
2 23 1.3 ‘3s 2.0 53 3.2 " 10! . .608
2 - 14 842 . 51 “3.0 ~ 28 1.9 . .243
23 1 .421 50 2.9 49 3.0 122
24 1 1.5 ' 1 .659 .185 24 - 1.4
25 a - .28 - 1.6 29" 1.7 14 ‘. 851
26 ' 15 ! .902 13’ .779 34 2.0 4 -7 L3
27°- 15 902 “a .240 8 494 64, 3.8
28 \ 33 1.9. ° 25 1.4 33 2.0 10 l.eos”
29. 37 2.2 16 .959 21 1.2 4, .243 .
.30 - - 17 1.0 - 494 16 | 973\
©o31 29 1.7} 4 .240 -, -
2 2 .120 - 17 1.0 8 .486
33 34 2.0 30 - 1.7 36 2.1
34 -- -- -- - 1 .062 16 .973
35 -- - S - 13 .802 23, 7 13
36 - - 17 1.0 17 1.0 - -
37 1 .060 - -~ -- - 7 .426°
38 -- -, 2 *.120 S . 13 .790
39" 16 962 - - "' 12 _ - —— .
- ) | |
217 A _ 218

1.1. rm\"' -
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TABLE- B-10 ‘ o

Black Seventh Grade Sample - Level of Education '

o - - 1976 Teacher Fredquency Percent )
. . )
missing data 7% ' ‘
e, Baccalaureate Degree 1301 78.23 _ -
‘ , Master's, Education ' . -
3 , Specialist, or
: Doctor's Degree +362 21.76
- '
) 1975 Teacher Prequency Pexcént
: " missing data 69
_ Baccalauresate Degree % 1300 77.93 : '
- Master's, Bducatiocn ‘ ~ :
2, Specialdst, l;&r )
¥ - | Doctor's Degree 368 22.06 .
. 3
. 1974 Teacher Frequency Pexcent |
: . missing data 17 . )
Bacqalmz:.at. Degree - 1368 - - 84.44 ’ '
Master's, Education . { o ‘ ’
LY Specialist, or
Doctor's ch:.;. 252 15.55
g . ! )
. K 1973 Teacher Frequency Percent - —— ——— ¢
‘ e : ' B
T ~ missing data 92 . _ ,}:& .
: " Baccalaureate Degres . 451 | - - 88.20 - -
g Master's, Education > ‘
- " Specialist, or ] ] .
s Doctor's Degree o 194 11.79
v—; v - . - I [ _ : : - _ ) -
. . e T * - 5 N )
gl ? ; =
: ‘ 291 _
K' ": Anéaa-e‘-:‘ev:ee. A :,Ir R e e A M A b g Pl Ty et ot A Bwa e l’lu - - :*1* - = d "i* e siiddgioioris
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. TABLE B-11 .

Seventh Grad; Black Sample - Corxrrelations >.7

' . o |
€S73-1Q €S72-CS74 Title75 - Title76 -
:700 0759 H ) 0783 - »_,___A .
CS74-1Q CS73-cS74 Title74 - Titlels7d
.701 . +830 [ 7
CS73-CS76 CS72-CS73 - Title7S - Titlels?S
.753 .789 ’ 712
. 1, - .
" . CS74-CS76 Schsize 74 - Schsize 75 Titlels74 - Titlels7s
LN .805 - | .722 * . 756
| cs75-cs76 Schiize 74 - Schsize 76 ThWTS - Tnwle | f
i 0833 i .; - 0700 - - ’ 0745 !
. CS72-CS75 ,  Schsize 75 - Schsize 76 Recency 76 - Texp 76 -
.3 .851 4 ° .904 -
CS73-CS75 Title?3 - Title74 * Recency 75 - Texp 75
.798 717 - .881 _
CS74-CS75 Title74 - Title7s " Recency 74 ~ Texp 74
.865 ° .800 , ' .911 ’
- . v b
. . Recency 73 - Texp 73
. 919
.- ’
L] k3 ! ”
‘ _22 |

P Ly CICRVL N A S T T T N s e 3 - s e = -
>y - —




203

) g\ - j TABLE 3-12‘

-
¥

-

-

‘Black Seventh Grade SWIO - Structural Equation Estimates !
with School 76 as a numy Variable '

A MYQ{& o . Coefficients - | t-Statistics . . .
cs?s .803 ' 29.58
Sch:gl 76* 1278 . 475
m . ' - ) -550 - 1..;2
o % ’ .415 1.46
- 75 - - .005 1.33.
:"P, 752 S ! .156 , " .61
T‘*P 7¢ .001 .48
r:: 742 " 004 - -16
Texp 73 [ -004 1.60 |
& r 732 - . ’ .“1 2.16
Hdeg 76 Y . .. iy B -l
Bdeg .75 1 if M.A., BA. - TS B
Beg 74 Specialist 25 .74
ey 74 ot .. 420 - 90
College Rating 76 )} . . -4.15 © ) g: Lo
CC:ﬁO« Rating 75 { ; ;e 2 300 -3.88 ~ 71
ege Rating 74 . - 2.95 ) -
College Rating 73 1.44 Z es
Eddeg 76 )
og 1.07 1.34
g‘&.g ;5 S - .066 . - .09
o9 7‘ - .400 - .51 ~
md‘q 3 . . - 0169 - .25 —
:‘.zg ;: * 0227 .: ’ 3043 . -
Meance 74 - g-i ] -1.85
e MEANCS 73— - 025 ::g
SDCS 76 .160 ‘ © .78
Spcs 75 i 101 - .57 .
= o 2
Class Size 76 } ' - .399 e
clu‘ . ) S - A4 . .
T Class ?1:: ;2 B "‘338 - o
‘Class Size 73 - :070 - :{;’;
~ Titlels7s ’ - .006 o1
T Titlels74 . ‘- .004 -]": 91'81
Atteand 75 167 .78
Att“ 7‘ ' 0134 : : - 061 *
TAttend 75 .073 .34 L
TAttend 74 .02 . .32 ’ :
Tow'75 o4 L YO S
) L 2o g I

\ . g7, - [ B - L. -
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TABLE B-12 (Continued)

7
| .
Variables | o mofficimt/ t-Statistics
, .
‘ ‘| schasize 75 N 002 / 1.03
oo ==~ Scheize 4T N oAl . .79 "
Pupil/Teacher Ratio 75 ¢ - 147 ‘ -1.14
) Pupil/Teacher Ratio 74 .084 ‘ .66
IQ * Texp 76 ) - .002 -1.04
IQ * Texp 75 - .00 - .78
IQ * Texp 74 - 001 ) - .59
IQ * Texp 73 - .004 -2.12
IQ * Hdeg 76 = . .. ...020 ‘ .38
- " IQ * Hdeg 75 ) .= .036 - .77
IQ * Hdeg 74 ! .045 .81
IQ * Hdeg 73 o .035 : 47
IQ * College Rating 76 ‘ .037 ~ .73
IQ * College Rating 75 047 . - 1.08
IQ * College Rating 74 - - .034° - .77
IQ * College Rating' 73 - .016 . - .38

e

-Basic Skills, constant = -54.96; R2 = .830; n = 891

Dependent V;a:iable: 1976 Composite Achievement Score on Iowa Test of

-

*school 76 was the school the student attended in 1976. “There were 68
separate schools, 10.of which had statistically signiicant coefficients.
Of thess ten, seven were significantly negative. Examination of tHese
schools' characteristics revealed 1o obvicus clues to explain their
importance in the prediction of seventh grade black achievement.

ba ‘majority of the observations were at 270, (i.e., the instructor's
undergraduate college was rated at 270) thus the break had to be made
at 300. ) o : . .
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Table B-13 Y.
Descriptive statistics as selected variables from the Five/Six
year sample and the Remaining Longitqdinal History File ’

‘ Five/Six Year . Longitudinal History
Variables Sample - " File \
1971~-Grade 3 mean standard deviation mean standard deviation
cS71 : 36.6 8.7 , 35.1 8.2
" mean CS71 . _  35.6 - 5.4 - 35.0 3 5.2 g
Texp 7T - . 13.6 '11.3 . 12.8 10.8
1971-Grade 4 : . : ) * T
1Q 95.2 13.2 88.3 13.8
CS71 . . . 444 9.7 41:8 L 9.2 .
mean CS71 43.2 6.3 ) 42.1 U
mean IQ71 . 92.1 8.3 89.7 7.1 .
Texp 71 - . 13.0 S 12.4 10.4
1972-Grade 3 : . i - -
cs72 36.8 * 8.8 35.4 8.6 .
mean CS72 35.9 . 5.7 35.5 °| 5.3 Ty
Texp. 72 13.0 10.7 12.6 " 10.6 - Pl
11972-Grade 4 _ ‘ S N
9 - 95.8 13.4 . <90.9 13.6.
cs72 . 46.3 9.9 43.2 . 9.5
mean CS72 44,8 6.1 43.4 5.4 )
mean IQ72 93.4 7.4 91.5 6.8
Texp 72 12.7 11.5 11.7 10.9
1573-Grade 4 . - )
Q 93.9 i 12.9 90.4 14.0
cs73 . 45.9 © 9,9 42.8, 10.0 -
mean CS73 - 44.2 6.1 ° 43.1 5.8 ’
mean IQ73 .  -92.1 — 7.4 91.1 7.3 !
" “Texp 73 11.9 . 11.0 11.3 10.6
. ! - :
- 1973-Grade 5
) (1 I 95.7 13.5 90.3 13.5
cs73 © - 55.9 L 11.3 | 51.4 10.9 .
mean CS73  © 54.0 7.3 - 52.0 - - - 632 T
" “mean IQ73 93.6 - 8.3 ‘ 91.5 - - 6.9 g
Texp 73 - - 11.9 10.5 “ 9.0 . .
1974~Grade 5 o -
- 1Q - 94.1 12.9 89.8 14.0
- CS74 t - 53.6 11.1 49.5 11.1
; — mean CS74 51.7 7.2 50.3 6.8
ul mean IQ74 . 92.1 7.9 90.8 7.1
i Texp 74 13.2 10.2 9.6

, "‘"""7 i Tt s T T . T N , T T \‘J
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" Table B~13 (Continued) ° )
Five/Six Year _Longitudinal History - .
Variables Sample : File :
: mean standard deviatioﬁ mean standard deviation
. 1974~Grade 6
IQ _95.8 ~13.3 90.0 13.4 -
Cs74 - " 64,3 12.6 - . | 58.6 120
mean CS74 - 62.4- 8.1 ' - 59.6 6.9
mean I1Q74 . 94.0 8.3 91.2. 6.6
Texp 74 12.2 9.8 10.5 8.8 )
B 1975-Grade 6
1Q 94.3 12.8 89.6 14.3 S A
cs75 N 6304 1204 - - 5802 1‘204
mean CS75 . 61.2 7.9 59.5 7.4 -
mean IQ75 92.5 . 3.6 . 91.1 7.1
"rexp 75 1306 r 1 oO 120\6 907
.~ 5 1975-Grade 7 . i
IQ 97.0 _ 13.4 92.4 13.1
C§75 73.9 14.0 68.2 13.6 '
' -~ mead IQ75 | 95.2 8.5 9.1 7.0 |
Texp 75 ~13.4 . 9..8 12.9 9.3
1976~Grade 7 .
1Q 1 96:2 12.8 92.1 13.6 .
\CS76 73.3 13.4 67.5 14.0
mean .CS76 ., 11.0 A 8.7 69.6 ' 8.6
mean IQ76 - 9.5 8.2 93.6 7.8
"+ " Texp 76 12.2 8.8 11.4 8.7
1976-Grade 8 - .o i
I1Q ) 96.6 13.6 91.4 13.2
CS76 82.2 15.7 74:6 15.2
mean CS76 . 79.7 . 10.7 76.1 9.1
mean IQ76 95.0 ' 8.7 92.6 7.1
Texp 76 186 9.9 -14.9 9.5
. N Co% N z
Race " e . ) ‘ : » ’ “
Black (4494 - - 68 . 33,591 77 .
White 2111 32 9,903 23 B
Missing Data 1597 . s - 39,899 -
Sex L i . .
o 0. 3993 ‘ 49 41,660 50
N - 4193 ) - 41,218 50 ] .
Missing Data 16 - 515 - - .
- ; o . _" _,‘,, __.,.j U B fl
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