8D 079 358

AUTHOR °
TITLE

INSTITUTION
PUB CATE
NOTE

EDRE PRICE
DEBCRIPTORS

ABSTRACT

DOCUMENT RESUME
8P v\ 302

Keeler, Fmmett: McCall, John

Si{multaneous Estimation of Teacher Mobility and
Peading Scores,

Rand Corg., Santa Monica, Calif.

Nov 72

ép.

Mr"°o65 HC.‘3.29

Academic Achievement; *Faculty Mobility; ereading
Abiliry; ®Reading Achievenent; *social Class; Teacher
Employment; *Teacher Experience

Teacher mobility in San Piego schoole was analyzeq,

using A two-staje least-squares approach. It was hypothesized that
the average reading ability of students at a specific school depends
on the dagree of teacher movement frowm the school. More experienced
teachers are able to move to the more attractive schools which
educate the high achievers. Two consequences of this phenomenon are
tha* reading abilicy is stronqly and negatively related to the social
class Oof students and teacher movement is negatively related to
reading ability. Therefore, the analysis suggests that teacher
turnover is a serious problem. (Statistical equations axe presented
along with s table of statistical data.) (Author/BPrB)
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SIMULTANEOUS ESTIMATION OF TEACHER MOBILITY AND READING SCORES

In an analysis of teacher mobility in San Dicgo Schools.ﬁ it s
suggested that the reason for the relation between student uchic\ement
and teacher experience is the ability of experienced teachers to move
to the more attractive schools (vhere the high achievers go). That
report prowised further investigation of the relation between rcading
scores and teacher mobility. This notec uses two-stage least squares
(2818) to better estimate the interactions.

Fundswental to the validity of ordinary least squares is the
assumption that the independent variables are uncorrelsted with the
stochastic disturbance. This assumption i{s violated whenever the
single equation being estimated by ordinary lesst squares belongs to
8 system of simultanecus equations, i.e., a system of stochastic
relations which each observation is required to satisfy. The appli-
cations of ordinsry least sQuares to one equation in 8 aystem of
siwultaneous relations produces inconsistent estimates of the equa-
tions parsmeters. Roughly speaking, an estimator is consistent if
its probability distribution becomes wore concentrated about the
psramater of interest as the sawple size incresses, where in the
limit (iofinite sample size) all of the distribution’s mass is
concentrated on the single psremeter. Consistent estimators of the
parameters of a simultsneocus equation system can be obtained {f
ordinary least squares (OLS) is replsced by s simultanecus equation

estimscion procedure.

*

An_Anslvais of Tessher Nebility in §an Diego Schools, D. Greenberg,

J. McCall.



The simultaneous estimation problem may be important in the 01 01-
of teacher mobility. Our majn interest fenerallyv in schools s how w11
they do the job of teaching -- thus, a major reason for intere:c in
teacher mobility is its effect on the education of studentz. -\ oy~
suasive argument can be made that the average reading ability !
students at a specific school depends on the degree of teach.t movement
from the school,

While movements during the school year should be especially
upsetting to students, any school which exports a large number of
teachers will generally get young and inexperienced teachers as
replacements. The connection between turnover and reading ability
will be stronger if there are school characteristics, such as a poor
plant, or location nesr an airport, that are detrimental both to
tcacher satisfaction and student learning.

On the other hand, the wovement of teachers among 8chools depends
on reading ability and factors related to it such as the racc and
socioeconomic status of the students at the school. 1In general, the
schools where students possess high reading ability are more attractive
to most teachers. Thus, reading ability and teacher movement are
jointly determined. If we let Y1 and Y2 denote average reading ability
at a school and the mover variable (Y2 = 1 4f & teacher moves, Y2 = (
1f the teacher doesn't move), respectively, we might try the following

system of simultaneous equations:

Yl - Go + dle + el (1)

Yy =Byt ByYy t e .



The application of OLS tc each of thesc equations gives inconsistent
estimates of the 's and B's, Bacause the equations are essentially
identical, we cannot use 25Ls.* To remedy this, we introduce the three
exogenous variables: Xl -~ pefcent of AFDC students, X2 -~ teacher

vxperience, X) ~= t achar experlence squared, and apply 2SLS to c¢stimate

3
the o's and B's in the following systenm:

Y1 = ao + u1Y2 + azx

L4

Yo = By ¥ BY) + BX, +BXy + gy

1 + £ )

Taﬁle 1 reports the 25LS estimates of the o's and B's and also the OLS
estimates obtained when each equation in (2) is estimated separately

by OLS. This was done for elementary schools, junior high schools and
senior high schools. The QLS estimates of az and 81 are negative and
highly significant at all three levels of schooling. Reading ability

is strongly and negatively relsted to the socisl class of students and
teacher movement is negatively Trelated to reading ability. A new
structure emerges from the 2SLS analysis. The estiwate of a becomes
large, negative and significant. The estimate of ’1 increases and

becomes more significant. The eatimstes of B, and B, remain Lnsignificant,

vhich suggests that the reason more experienced teaschers don't move as

much is not their inertia, but that they are already at the schools they

“Ihis is the "identificstion" problem. For g discussion of two-stage
least squares estimation see DhTymes, Econowstrics, Harper & Row, 1970.

**The percent AFDC 1is s wefsure of the students frow poor backgrounds
(a.e., of the student input into the school process). The measures of
te «cher experience are intended to weasure ability of the teacher to transfer.




like. To put the size of 8 and o, into focus, note that the worst sixth
of San Diego elementary schools (in terms of subjective ranking), have
percent of AFDC 30 pevcent higher than the best, and turnover rates
approximately 5 percent higher. Thus, the reading scores of those

groups of schools will differ by (.05 x 83.6) = 4 points because of
teacher turnover, and 30 points because of student backgrounds. The
reading parameter 91 accounts for all of the 5 percent difference in
turnover. The analysis suggests that teacher turnover is a serious
problem, but that the major reason for the relation between experience

and achievement is the ability of experienced teachers to get to the

schools of high achievers.

Table 1

OLS + 2SLS ESTIMATES OF TEACHER MOBILITY AND READING SCORES

Esti- _Parameter
mate a, a, a, Bo B1 8, By
Elemntaty OIS 49.8 -!26 -1113 113 .10008 -00014 - 100003
Schools (.3)* (65) (2.5) (.7) (.4)
2S1S 55.7 -83.6 -1.01 14 -.0012 +.00006 ~.00008
(20) (2.2) (15.2) (7 (3) (.02) (.8)
Jllnior 018 6508 -029 .1068 -17 .10012 -1006 +.m08
High . (.4) (80) 3.0) (2 (.6)
Schools 2SLS 66.8 31  -1.59 .17 =-.0014 -.0057 +.00007
’ (128) 2.7) 37 ) (3.6) (1.8) (.6)
senior 018 69 06 +0777 -2 033 . 17 -~ 0008 - 0012 -~ 00003
High «7 (70) (2) .4) .3
Schools 2SLS 71.7 -75 -2.11 .12 -.0012 ~-.0006 ~.00005

(48) (1.6) (13) (%) (2.7) (.2) (.6)

*Th- numbers in trarentheses are the t-statistics.




