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g ___,pet‘fomnce is d“‘ at least 1n part: to: the research methodology used to L |
- ) 'doinz. Vintage, end selection.

~ the eetimte& impact of lérning By dbing on teaching performanc.e.

ABSTRACT .

‘l'his peper pbints cut~ thnt the puzzling nature of the evidence D

', -,concern?ﬁg the reletionehip between teaching experience and . teeching © .

i

"'--_etudy this relctionship, in particular to the use of cross-‘-sectional data' :

I

| on teechers._~ With croee-sectional deta,. the variaBlc of-. interest, years

of tcachi‘ng experien’ce, reflects three&different phe%omena: .learning by

1

We explain these phf omena. and indicate

L -Ahow they influence the reletionsﬁip between experi':'fce and perfomnce | o
. obuerved- in a cr-oes-—section of teachers. We then s'ow how uplicitly

g "_teking into eccount one of the .factors, vintagc, ‘ha a marked impact on

.

.0 ..
LY
\ N ad )
’ b
. . -
° e .
.- : ’ L]
. _. . 1} 5 ’
-
I 3 " \ ‘ o
. o ) . LS
< : . R . ’
. ‘ . o
. . - ‘
.o <4 \
. - .
Is . ° .
R ._ ': : S
. N L d B . ) € [} " o
- . o - . - »*
¢ c. . .
R . v
f 4 . .. -
: - ' ' A
.9 o . - . L
. N
. 9
L ‘ .
S . Lt o
. . -'. 2’
. P
L N -
t &4 .
-




1. mrnonucnou | L
.l%.: ~}wiiﬂ - The 7uestion of.uhether teachers become more productive as they pain S
3diteaching experience has been of interest to policymakers for mahy years.,
..lOne ‘reason is that schools serving children frOm low income families have o
-f~¥'_,ﬂ ,b' typically been staffed with less experienced teachers than schools serving
| ;.": | “Fdle cless children (Owen 1972) This has led to court tests of whether '
| the uneven distribution of teaching exper ence constitutes discrimination
"p?against low income children (Hobson v+ Hansen, 1967) ; ] Lo
;’?:' anortunately, efforts to model,and estimate the relationship between
';'teaching experience and teaching performance have not been very helpful to ;A
~;_policymakers and the courts. Despite a growing number of studies, the’
H.ievidence nemains inconclusive. Some educational production function |
: etudies report significant positive reletionships betveen teaching °-

. experience and teaching perfbrmance, as measured by student achievement

. 'relationships (Hanuehek 1971 Henderson et al., 1978 Link end Rﬂtledge,
e This paper points qut that the puzzling nature of the evidence is due
..Z_Ft least in part to the research methodology ueed to study this .

’ﬁﬁelationship, in particuler to the use of” cross-sectional data on teachers.,f
| '.;A w;th cross-sectipnal data, the variable of intereet, years of teaching - |
'.' -;ﬁl erience, reflects three different phenomena f earning by doing, vintage,'~'7

Ly .f]Z:selection. We explain these phenomena end il icate how. they inflpenéﬁ '
"'7lthe relationship'betveen experience and performance obeerved in a cross- L
| _.section of teachers.' w; thfn show how explicitly taking into account ‘one !
l~-fof ehe factors, vintage, has s marked impact on the estimated impact of

3 learninz by doing on tsaching performance...i_ . o

B gains (Hanushek, 1972; Murnane, 1975) Other studies report no significant ™
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"3) has not been used.- ‘-_.' ,' R __‘{, i _- : .'

: p:_océae requiring a varied set of skille, lnany of which c'an only be
: [

B learned on the job. In other words, teac‘hers learn to’ teach by

: ey . IR ) - T "
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THREE FAC‘I‘ORS INFLUENCING THE EDERIENCE—PERFORMANCE RELATIONSHIP -

A. Lum B Dotng C ‘_ f AR _.._

S .

m‘ hmth“is that tuchers become sianif;lcantly more effective .

fee they gein experience rests on the view that teaching is-a co:nplex

?

'experience. 'l‘he moet straightfhmrd’ way to investigate the impaet

of 1eerningf by doing on teaching performancer is to examine the

| effectj.veness of individual teeehers over t:lme. _ 'ro da‘te th:l.s strgtegy

N

°.'

f L JC

Ineteed the tole of leerning by ing hes been investig;ted by
/a

,' -eetimting the reletionship between. expérience and perfomance in a

crou-eection of teachere.. it hes been implicitly eesumed that ¢

inclusion ’in the mpdel of infomtion on . the beckground end tx&ining '.

: ;, of each }:eachq accounts fo: °d:l.f enc.es in. the effectiyeness of

S 4

B, Vintqe Effects BRI R S

Itﬁ’ here Aue to factors other than learning by doing. Rowever, there

_ are good reasons why sighificant unobserved diffgrences in the innate

: -talente of teachers with different 1evels of experience my exiet that

wh

'le\d to bia.e in the eetimted impaet of leaming by doing These
if

erencu can be cheracterizod as vintage and ulection effects. y

)
RN . - : : .7 n - . .
. . 2

b

Vintege eff.ect; are def:lned as difference' in the average

o -abilities of tuthere hired by cchool dietriets at diff.exent pointe in

o qf.fecte iu thnt dramatic ehengu in lebor merket conditionn for

”

»-"’time.—/ The met compelling emplanation for the existcnee of vix‘tage

" tuchete over the lut twenty-ﬁive yur- have effectq! the quality of

.tuching, and es a reeult they beeome more éffective u they aequire L '
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" There ere a veriety of mechanisme which could create eignificant

| t_eac_h-rs ‘nay leave

new entrante to the teaching profession. In thellate 1950'3 andzearly

. J -

. 1960' A r‘Pid7in°r¢lse in student enrollmenta created an acute y.;fi;”-

ehortage of teachere in the United States._ Many echool districte,

particularly urhen dietricts, found it diffichlt to find

'u,

minimaIiy qualifiqg applicants to fill vacant p itions.' By 1970 this

eituation had changed pignificantly._ Due to. the combination of a. 'J”.f

decreaee in the demand for teadhers precipitated by declining

.

enrollmente and an increase in the supply of teachers (a delayed

: responee ‘to the earlier shortage), there has been e surplue of \\

teachers in most eubject,areas during the l970's. As a result, echool

dietricts have been ahle to be very selective in chooeing emong the if
v .
lerge number of applicanta for teaching poaitions. Aesuming that

dietrict personnel officers are able. to identify .pplig.ngs wigh the B

greateet pétential, the ‘average quality of new teacherq ahould be

'“higher in‘periods of exceee eupply, luch as the 1970':, than in "

periods of excess demand euch as the early 1960'3.3/ Unleee the

differences in the average abilities of teaehera are eaptured by

L

: veriebles deacrihing teacher hackgrounde (which is very difficult to .’

do), theee differencee will confoand the estimate of the impact of f, v

[N

1“'“138357 dOing. el - | |
c' 8’1““'“ Effecga B 'Q.' b I = '

-

EN

Selection effecte are defined as differencee between the average

v

<

P

abilitiee of teachere of a given experience level who chooee to rematn__i‘

claaeroom teaehere and thoee who choose to leave claeerOOm teaching. o

selection effects. ;‘?r eﬂample, the more effective experienced
e

¥
2

eleaeroom to beeone adninietratdre. Similarly,'f.--




it my be only the mbet eble firet year teachers who eurvive the

PR

diecipline probleme that plegue new teaohers. Plf selection effeots

/-
euc.h ee theee reeult m the beet exp{etienced teachers lea\ring the .

- , o cleeeroon, end the best inexperienced teachers nemeining in the

cleseroon (until they ecquire enough experience to become ;

[ 4

i _ .'-,',- | ndminietretore), then the eet:l.n;eted reletionehip between experience 7 .
) -~ end perfomence for & crOes-eect:lon of teachere will underestimate t,he ’

L impect of leerning by doing. , _ | .' )
P ‘ ' Another eource of eelection ie that many teechere lenve the
cioeeroom to take poeltions in profeseions« in which ealariee do not "
‘\ - - depend on degreee end experience. .' Effective tenchere mey ‘be the moet
. ' ,'v likely to leeve e:lnce their teach:lng ability may - reflect ekills velued"
- in other profeeeione. Without knowipg how nany yeere teechere ere -
| - likely to epend in the classroom before ewitching profeeo:lone, it io
S ',-'-__". | '_,'--'.‘ " *not poeeible :a infer how thip eelection mecheniem nffecte the
; ' obeerved relationehip between teaching experience and performence.
'-. - '_.»- We conjecture thnt many of . the' inconsistencies in the educetionel. :
Y ‘_ ; _V | o production function literature concern:l.ng the relationehip between -
i - teeching experience end teeching performence are due to vintnge and
A N eelection effecte, the direction end megnitude of which depend on fhe |
» dete et’ which the dete were collected and on t{‘e hiotory of labor

1]

merket conditione :ln the: nmple area, lu '

) I
Unfortunately, with the dnte evailable to us: (end to our .

P howledge, to any other reeearchere) i ie not pgoeible to exan re.

the~ role of eelection ef.fecte. ) However, ueing micro dctn oh‘ teac ers
:I.n one lprge urben eohool dietrict it ie poeeible to construct e .

verieme thet,prov_idee en explicit indicetor of. vintege effecte. -,'rhe‘




T nsxt ssction destﬂibesﬁ’the wdats base nnd the varisbles ussd to. o -

__ ind:lcsts lssrning by doing and vintage effecta.“ B |

| _m. nm\ AYD. nom. ' B | _ |
T ‘l'ho data uud iq, thia study consist of information on, studen%? and

| _'tcschors in a large city in ths Hidwest in the nid 1970'9.'__ All of the
children are ‘black childrcn attending the third or fourth grade in inner
| 'city schools-.y Ninsty-three percent of ths tedchcrs are black. The data
"have the following desirablc attributes: . o

o E ‘l..~ 'I’ho unit of observation is th individual child .

B 2, 'Longitudinsl informstion on. cach child's achisvcment is used. 'rhc
| musures of achisvcmsnt are scores. on the vocabulary Y subtsst of ths
. ._Iova Tcst of Basic Skills. .Score‘s ars avaﬂsble for succossive E
school years for ,Qach child... . o .
3. Detsilcd data on uch chi.ld's homc snviromncnt, including family
. e income and numbsr of siblings, are includcd. S .
n ] '_ a 4, Each child ‘is mstchcd to his or her individual clusroom toachsr. I ’: | .
| E 5 "rhc“data on csch teschsr include infomstion on itraining snd | -
. upsricncs as woll as'the dste at which cach teachsr bogan to work
- ( o .'in ths school systsm.,-' I AR '.

. A Ths primsry hypothss:l.s investigatcd in thc cmpirical work is thst o
.' -sxplicif snslysis of vintags sffccts will incrcsss ths sstimatod mpact of '
;lurning by doing. The vsrisle used to indicstc vintagc sffﬁ:ts is ths L
ohsnas in totsl stodout cnro ts in thc district bctwoen ths yssr in

'_which fthc tuchcr first tsught in the digtrict and the prsvious yoar 'l'hs '

~

| logic undcrlying ths us‘ of this variable is thst n yurs of rspidly
arowing studcnt snrollmnnts, this district and nsighboring districts

. conpcting for tsschsrs in tho ‘same lsbor mrkst hirod lsrgc numbcrs of
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) nore eelective ‘and everege teacher quelity would riee. _"'l’his logic led to

. _jths eecond hypotheeis° nnm\ely, that the coefficient on. the verieble .

N _'experience., This epecifidation reflecte the essunption thet teechere
o .

) the thirty yeer pericd fron the early 1940'9 to the early 1970'3. As N

.n'.‘l'eble A-l in the appen

' .«decreeeed eteedily.' ‘rhe nonmonotonic chengee in student enrollments -

‘ ,.’Nrther verutign was creeted by the fec't thet nore then 15 percent Yot the

.:.‘G'A' o v §
te o ‘. ' ) '

. . . ) Lot ’ v
. . Le PR .
- . .
T . . . . . . . N
. . . .
= . / . . ] .
L . . . - . - .
) . ) , . . . ' Y 4

,tuchere et a tine in which the eupply of teechers was relatively

’

: 'linited'." 7Ae e reeult they could not be eelective in chooeing emong

.epplicente. _When enro].lnente were declining, personnel officer\s could be

-neeeuring changee in etudent enrollmente would have a negative eign,
. o .
indiceting th/et teachers hired when enrollments were growing would be of

lewer everage quelity than teechers hired in perioge of. decl,ining

: 3

---enrouncnts._ "_’. o ,' R -_,:’

: the nnturel logarithm 6f each tencher 's total number of\yure of teaching

-

' continue to leern as they gein ec:perience, ‘but that the greeteet gaine '
/ .

' fron edditicnel experience occur in the firet years of. teeching

+

Ic ie inportnnt to note that the Mple conteine teachers hired over-

indicates, °there were wide evinge in enrollments
déting this period. Dur:l.ng the 1940'5, student enrollnwnte vere relatively
) .:abie. Enrollmente grew rapidly during the 1950'3 and more, elowly during .

_the 1960's, reeching a peek in 1968 After 1968 etudent enro]Jnente =

'creeted e eign:l.ficenj: enount of independent veriation between the verieble

indie Eiﬁg vintege effects end the variable indiceting learning by doing._ 1

_teechere had teughs in other echool eyetene For thepe teechere, the totel

_nunber of. yure of teeching encperience was . not einply equel to the * -

| -diffe;-mce between 1975 the dete yhen the dete vere collected end the

~The verinble included in the nodel to indicate 1eu7xing by doing was e

o

VRS

v 1 3

i
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. o )
. , /
e date wh the teachor was ‘hired by the/ school system. As a result of these

R -factoto, thc zero order correlat;.on coefficient between the variab],e !
indicat:lng v:l.ntage effects and the variable ind:l.cat:l.qg leat‘n:l.ng by doing
'ms only 0 51. Th:l.s vas- suff:l.ciently low to permit aepaqate estimation of
'the mpacts of lurning by do:lqg and vintage o‘ects on teaching
perfomnce (as measured by . the achievanent test ga:l.ns of students)

(

| . ‘l'heu coeffic:l.ento wvere ostimted in the ;:ontext of a linear model
vith the follow:l.ng gencral fom.6/

Ait'_ _"'- s, + alAi e-1 + ;:hjnij + It Ti;n + eE, + .vvi"'-i- ui |
vhere | R | __ R
- A“ © = the _acuicyeyen; level -o'g':he ith child _;£ the end of school "
yeart.. .,1- - o " | |
_ A:I.-. t-1 - the\chievcm‘nt level of the ith child at the end of school )
| g.year t:-l L |
a,, , - the jth chatactet:l.stic of the ith child or h:l.o family

-

s _ T m -"thc mttr characteristic of the :I.th ch:lld's teacher (excluding

o

: ~
' o cxperienca) o T
o B, -._natural logar:lthm of the numbor of - yutl of exper:l.ence of
P thc 1th ch:l.‘l.d' teacher - '_ o o
‘ Vi o= total student enrollments 1n the u\hool oyatem :l.n the yur |

o "in wh:lch the :lth chﬂd's teacher first: workad in thc oystcm

| ST ' . m:lnun .tudcnt cnrollmmts m’ the previouq yur
ci o '- a d:l,pturbance term that hu a zcro mun dnd constant o .
- . var:hncc. : _’ coo Tt

s SRy

Smnry otat:l.ot:l.co dcscrib:l.ng th, :l.sttibutions of the varinbles includcd

L ' :ln thc ngdel are prcuntod in Tabfe A-z of the appendi.x. 'rho modol vas " |

'. utﬂmtcd uuiug otdinnry lust cfu-ru.\ L
. | | | 0 ,

S
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e TAs Colum 1 of Table 1 indicntes, vhen the i.mpect of learning by, doing
' '\ue eetimeted ina. nodel that did not incl'qde an indicetor of vintage |
| | =\\"effecte, the eetimted coefjficient wae positive, but not bignificently .

."different from zero. - TANE S e

- i . . e Lo oy ..

. . - ~ -_. v . . . : B . * . L ’ h
.o . T . . * . . . -
" - . . v . . ¥ s : : °
" . \‘
.

- § o . ’

©,. Insert Table 1

: Howenr, as Column 2 indicatee, when the indicntor of vintnge effeot:o was

: included in the model the impact of leerning by doing.more than doubled
: _rnd the eotimted coefficient wee aignificantly different from zero at- the )
'_ p . »O0L level. The eize of the eetimnted coeffici t, when trnn ed-into __

Y _grede equivalents, implies that childreg taug by’ a teecher with five

: yenre of experience make three to four nore montho of progreee in acquiring
reeding ekille durﬁ{g a school*year than do children taught by a firet year

tencher. Thue, the estimated resulto provide oupport for our first -

.o
! \ C

AP hypothesis. ‘that the effect of learning by dotag becomas wore pronounced

when ﬁntage effects aré explicitly taken into nccount.”.l

. As Colum 2 indicatesj:he empirical‘ resulte nlso provide support &or l;

' 'the eecond hypotheeis._ thit the coefficifnt indicating the impact of i

. .vintege effects would be negntive end eignificnntly different from zero. B

)

'].'hue, the reeulvts indicate thnt lenrning by doing nnd vintege effecte .are |

~ .both eignificent det:“erminente of t:he quality of the teeching oteffe in q

" large urban school dietric‘t DR '_"__-' . /" S
v mulmfous ronm mm e

If the reletionehipe eotineted in thil nodel continue to hold in the
future. teacy/re hired in the n&t few yuru ehould be of high nverage

) qunlity. 'rhe renon ie thnt enrollmente will cbntinue t(‘ fnli over the

vj-
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. (- _Tdble 1 L

ESTIMATED PARAMETERS OF EQUATION 1
‘. f L : . :l.ndicates significanee on a SZ two—tailed t test.
L L A _

.."‘ c LT - m&icetes aignificance on" a 1z two-tailed t test. S - o

S Indicetor of Vintege Effect LT ey
. Studént eurollmets (in hundreds - < . <lLlowk o
' _of students) in the school ‘district ‘. _ L (=2.70)_ -,
in the year :in which.the teachér . - S S ' . v
began. work in the district mimua . - o S S
- student enrolltents (in hundreds - o -
» of students) in the previous year

. Teaeher_Che_?aétetiitics s

. o :ﬁl'téurei log of the total number _ D_ 12.6_3 .. 25,65k o
ooy . - of years of teaching experience ~ . (1.39)° - - . - (2.58) . . :
NS '(:I.ndicator of . leern:l.ng by doing) T C L

Sa - - | Holde mster 8 degree T . D /»-6'.72 T =2,94 | : .
R ~1-076) (0.3 Y

Attended p_z:est:l,g:ldns_ college T =10.15 _ ' < -2.52
" Teacher is male > - =0.02 - § 487 ot
- A e © (=0.00) (0 19) -

S . . Teacher is white = R e 5.19 | 4. 30 ‘.

Student Backmund Charact:eristics o Lo _ : v‘"

ddant is mlp S o _ YR LI | 24.19%%

N e e (3.06) S
curun:"f.nuy-“ingome o o2 - ool - .. -
e : o v (0, 97) . (o.88). - /

student'sage . . - . ' 8.63 819
'+ - 'Hougghold h “'“.f‘“]ﬁ‘\y- oy Bs ~  0625 0
P __._'mmm"ofT"chﬂdrm-fin'th:,.‘t'amuy. R o, LR X R

~




Achiqvement J.wel_of chﬂd in th:l.rd .0, 75** :
gt:u!a°o at And _of prgvious yaan Lo (12 01)

(12 .Ol)

A::hi.evemem:.~ evel*‘of chﬂd 1a
fourth grade at Sénd. of previous

en in grades'] and 4 -

et . '._4.

: a/ Separate im:ercepts -wer%esti.&ted for childx:
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e next five yearaland personnel offioere will be’ able to ael-ect the few new _' VS
"fi:._',.;-,.-..;_;-__;_teachera needed fron a large pool of appiis:ants.\m is important to kee;g in

o _n:[nd however, that the indioato‘r of vintage effects uaed in our model

R U A B
'"eaeured hy‘SAT acores relative t;o the national nean) 'rhis decline s .  ~
. e ‘ -‘f‘ . e Tiee
the’ response of college atudenta to’ the labor market '

i x., o Tee :.. . o
condit:ton__: for' teachera and partly due to a lowering of at.’andarda b)y L

o ©

teacher training p:ograma. . ' P o - A e

. e
P N

Given t:he disequilibtium in the labor market for teaohera, it ia not
iy - . elenr to what extenf: the decline in the average quality of the applicant
- - pool will affect the quality of thé‘beachera who ate actually hireda o o
‘Surer, t:henf :l.s a wide diatributiott of talent An the applicant pool ._lI£ |
o .v-”the noet talented applicanta are hired to fill the nelatively few teach:lng - A -
K o | eitions that will be open in the coming yeara, the quality will be high .

T o,

.deepite the decline in the average quality of the pool. Howevet, the -

-

| --actual cho‘fce of applicante from the pool will depend on the extent £o |
L which high quality applioante can signal their ability, and on the extent < S
,.to Vhich echool dietrict peraonnel of.ficere have the reaources, ekille, and

A ‘ .

BV incentivea tonfind the/tilentea apglicanta. Uhfortunately, very*little 1s
s _. C o~ known about echool dietrict hiring policiea in petiodo of 1abor nerket "_

"_;f'_.';” “discqniiibriun."w' ,'Q;'_:.'C' 'ﬁ?7f~ _Q‘“ e "fi ',.ﬂ"fuff‘;[fj%;5A”

vt. suuuaﬂi R
O

, 3 S In conelueion, we hwe atgued that two tacton teleted to. labor market :

9_._ -

. oonditione for teeeherawvintege effecta and -eleetion effecte-influence L
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: "_{;_ __'_;__',‘:hc quality of the toaching s:affs in American schools. These factors i

. '_,”_uct:ionol umple of teachers. As a result it is n’&cessary to account

RS I

| '_'qtplicitly for the influences of vi,ntage and selection effects in

.

<.
[ 4

| ' cnd to be rclated to the distribution -of te.aching aéperience &a cro_ss-." .

g ’
L cstimting the impact—f learning by doing oniumm. -
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( FOOTNOTES ' -~

ISummers and Wolfe (1,977) found teaching experience to be ppeitively B

related to the achievement of. children with high initial achi\evement and

."

'negetively related to the achievement of children with low initial - .

'"ichievement. 'I’hey euggeet thet the latter relationsh'ip mey be due to the } .

_fact thet: the "undempened enthuaiasm" of new teachers makes them

. , particularly effective with alow learners, while the skills developed

' '.thrOugh experience are perticularly important in teaching children with

e

e '-above everage echievement. -Thie is certainly pleusible.' However, theee )

o -reeulta could elao be due nto a perticular type of aelection mechenism.

-9

",-Particularly effective experienced teachere' may be more likely ‘than leas
" affective teachere to ieeve e.xhaueting poeitione in echoola eerving large

. numbers of low achieving children becauae they face a more attractive

- Opportunity set, " both inside and outaide the teaching profeeeion. ‘This.

_eelection proceee could explein the negative reletionihip between teaching ,

experience and e!fectivenees in teeching children with low ithial e

o A

echievement." e explain auch eelect:lon proceeeee in more detaﬂ 13“1' in R

'_ 2l‘io::e general diecue;ione of vintage effecte are found in Hanuehek |
end Quigley, 1678 anil w.m end Lillerd, 1978, |

| 5 3Ae we diecuee 4n’ Section v uhere ie evidence the;, at’ leact

"_' '_‘accOrding to eome criteria, the average quelity of epplicante !or teeching ‘
'.-_%39001':‘1030 has fallen in recent yeere. Thie would make it nore di!f.icu].r o |

) "-for pereOnnel officere to find talented epplicenta._ Hg wever, /our reeulte o _.,"
Ny indicate thet at leeet for the period~ through the early 1970'-, the everage-:.'

"-quelity of the teechere who were hired vee invereely releted to the denend o S

. _tor teachere. B _,.q

PSERTIN




. _-'-subssnplss for: individusil. ‘yssrs conts:l.nsd too fsw observations to estimate

" mean snd vsrunce u;ross ths two. grade. levsls. -

.

' _.-'by do:l.ng and vintsgs sffsets. As pointcd out aboVe, however, the
cosfficients on the observsbls vsr:lsbleL msy slso teflect the 1nf1uence ‘
' of the unobssrvsd selection effscts. I S ,-f- |

_1973-75 We trsstsd thess dsts as a single. cross-section bscsuse the '

- .quation 1. - _. . .. § _- .

' ’ any
- structurs c:f ths modsl bstwsen the grsds 3 and grsde l& s_ubum;:lu R

';ths spscifics@ion prsssntsd ﬂthnstion 1 :l.s prsfsrsbls to r first g '-"-_

| : diffsrsncs spsc:l.ficstion for ths depsndsnt vsr:hbls.

i 'lsvsf-" f the hypothssis thﬂithe cosffiC:lsnts on the vi.ntsge snd lssrning
o by dokg vsrisblss wsrs Soth squal to zsro (I’ = 6 62), '

"E'rssultsd in s positivs cohtécisnt thst wss significsntly&dufsrsnt ftom g f' N 5
'--zsro. Ths uplsmtory powst of ths squst:lon wss nsﬁ!‘:uuny iowsr w,tth - |
'_ th:l.s spsc\ﬂ.estion. . B | '

.. ..

Ws slso sttnptsd to eonstrnct nusurss of v:lntsgs sffsctslfron |

__n

..«-by doi.ng sff.ects. J.‘hs linsar spscificst;lon fov,tuching sxpsrisncs slso . » .

4!’0: ssss of'u:position, m frsme the diséussion :l.n tsrms of lesrn:l.ng

k.‘

14 -‘-,-'

s'l'hs dsts :l.ncluds obsetvstioqs on students and tsachsrs for’ the yurs e |

\".

e

Ws stsndsrd:lud ths tsst scores to sccount for :l.ffsrsncss i.u ths [ S

' 'l’hs rssult of s.n F test mdicstsd no significant dif.fsrsnces in the : ‘

§

68« Bosrdmsn and Murnsns (1979) for an sxplsnstion of th rsason why )

_ 7Ths rssult of snf F tsst indicstsd rsjcction st ths .01 s‘!.gniﬁcancs B

v

- .

Ve slsoﬂsstimstsd ths modsl with s lzlnssr spsciticstion for lurnigg

nniml dsts on ths dmﬂd tor and supply og\}qnchsrs. The eosffieisnts -
L thsu indisstoﬂ hsd tho right sign in our nodsl, _but vere umt

19
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nignificantly different from zero.

.'parallel the nabional onrollncnt trends.

)

The piobabln reason 15 thnt the R

lnrollment trcnds in the district from which our data came did not

In particular, enrollments 1n

. this’ dictrict peﬁknd before they: did nationally, and the enrollment
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. Table'A-l. ST LT T

\ ¢ ) - \ B %
R L :l'ota'l otudmt enrollmentc in. t.he urban’ och901 diotrict>vhich, : ‘ B
| .. » ) _. providcd the dnta lfor this mlysu q R .' s

b"

ek
45
46

| .6.81 '
TR
50

R

-
o
o

o~ . ' . . . . ’ e 9. o b o
- . A -
oo 56 <
s

e 80 A"f3‘2,'7'53' R - R




Table A2 |
- STATISTICS nzscmmc THE vmmws INCLUDED. v EQUATION 1

: (]
e For continuous variables, the mean and 1n paret%theses, the standard

[
. ﬂ! 7 :
o T {
o, _»e_v__iation_ arc-g:lvc_n.__ For dichotomous var:l.ables, the percentage of the

- 'oamole'ffor v.zhich_.the variable agsumes a value of one is given. A_ S
.. . . '.' . , - : : L :

. L
. -

_Tcachcr Charact er:lstics

L . - . S Y '

.. 'Naturd] logarithm of experience -

: (mdicator of learni.ng/by doing)
Holds master 8 degree

' _Attcn_ded prostigioua.co’fleg'e‘ '
._'roach'er"is male B
. Teacher is white:

BT ' e

. “Indicator of Vintage Effects'

Y

: Student enrollments (in hundréds of -
. studentg) in the school district in -
' the year in which the teacher began -
. wprk in the district mimus student.
- onrollmcnts (in hundreds of students)
’1n th‘e prlvious year | .

S

tudent Background Characteristics _.-

Studcnt umef e L0

curront fau:u‘y‘ :lncome (por uonth) T 476,90, -
: / S T ©.7(281.23)

: -'*.”rSt,\idnht--'o a’se—."_' ce ’;‘ o 9.87 o
: S / TR (1% 25 R
' ‘f’mmﬂd head' 1s fml. T |

: . Nunbor of children n. the fmﬂy o a3
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\ c‘.‘ . ' U v . o . G . A _. o ";
Othor Control Variables Lo e .
C e Ach:lovemont levcl of ¢ :I.ld in th:l.rd Lo vee 139720 0
— 0 grade at end of previo s year R (13b,_.__6?._).
! - Ach:l.evmnt level of child in: fourth e 71-.'60-'—,’;
. -grade.at end of previoua yer - .. (95!81’)« .
'y e "._Dichotomous var:lable indicat:lng the . s8. o

i chﬂdin:lngradeB e

v ' . T -

Nuubcr of otude.nts in’ the stmpl b/ 325

| e’ o ) l'llllll:ur.:: of. t‘_-"_‘choirs- in _th‘i._,sample T 75 :

s

| al | -Differ baseline ach:l.evement tests were adm:lnistered to the th:er

ond fpurth grade subsam;:lea. _ This is the reason thqt tho mple . ? \ |

V7 “peins have much different valuea. . 1 |

]

bl A11 of the means and standard deviations in Table A—l woro cnlcu\latod

\, T u,ing the number of student observations as we:l.ghts._ The nunb;r of

atudents appears mll relative to the mimber of ‘teachers.. The -

'

explanation ia that only children whose fam:'clits Wrt:lcipated :I.n a’

particular welfare reform exporiment (unconnected w:l.th the school

‘I

-

oystcm) were. mcluded 1n the samgle. S R "‘.




