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 ABSTRACT :

He&ucators to take certification tests. in order to obtain a. l1cense to“
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An IncreaSIng number of states are regulrlng

- -~ teach. While this trend shows little 51gn of . wan1ng, there 'is little

~ to guide the'develbper ‘of - teacher 11censnng tests in. defining test _
'gspeC1f1cat1ons in a legally and - techn1ca11y sound manner. This paperv.f
discusses +'1legal and technical® issugs that must be c¢onsidered in
.. developint spec1f1cat10ns for teacher. 11cens1ﬁb teg;a* A practical,
techn1ca11y sound; and legally défensible methodology for deveiop:ng

spec1f1catnons for ‘teacher . llcen51ng tests from job, analysis results’ -
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'B1upr1nting Teacher L1cens1ng Tests., DeveTopingl

- " . Domain Specifications From Job Ana]ysis'Resujtgf;’

".tj_ over the past two decades an 1ncreas1ng number of stgi%s have requ1red

_'educators to pass one or more tests n order to obta1n a 11cense to teach BN

et

o ":

: L)
Thereiare current1y 30 states that have mandated some form of competency

3test1ng for teachers and at 1east 13 gyhers are ser1ous]y cons1der1ng mov1ng:

1n “this d1rect1on. wh11e there are numerous too1s ava11ab1e to test »
;developers for 1dent1fy1ng the domann of know1edge to be 1nc1uded on test’ ofr
. student competency, there 15 11tt1e to gu1de the deve1oper 1n spec1fy1ng the'
;ridoma1n of content to be 1nc1uded ﬁn 11cens1ng tests for teachers. Th1s paper
';;d§§2u§se§ the use of 3ob ana1ys1s resu1ts in spec1fy1ng the domain of content'
. to be 1nc1uded in, 11cens1ng tests for teachers.. The 1ega1 and techn1ca1

1ssues that must be cons1dered in deve]op1ng test Spec1f1cat1ons ?rom JOb o Qh?

' ana]ys1s resu1ts are addressed and the spec1f1c methodo1ogy emp]oyed for

: .- y~=-/ -
feffor§_1s descr1bed.. An overv1ew o? joB ana1ys1 sip.ov1ded Eelgmgta\grovide','t

. a context ﬁor'thefdtscuss1on of these issues. ~J$;

Any 1nstrument des1gned for cert1f1cat1on or;licens1ng, as* is the case in

1

teacher cert1?1cat1on test1ng, must be shown to be job re]ated. It must

’f:- fa1r1y measure the content know]edge relevant to the 36b as performed by ~
- : : : . .

¥
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a present job 1neumbents._ Determ1n1ng the aob re]atedness of content:selected l:,

for the Va11dat1on and Use of Persenneirselectlonrﬁrocedunes,(1986) and

s . o . ol

3

for 1nc1us1on 1n cert1f1cat1on tests is both endorsed 1n the APA Pr1nc1p1es

/

','reflect the cqntent knowledge or. pedagog1ca1 sk11

;,requ1red,by the Equa Empryment_Oppertun1ty—ﬁonnnsswon—ﬁu? ninesf(is

,The gu1de]1nes requ1re that the cr1ter1a used as a bas1s of cert1f1cat1on mﬁst,,f‘
‘.purposes of teacher cert1f1cat1on, th1s suggests that test content shou]d,

, Wh11e there are a number f ways 1n wh1eh th1s dom nvof know]edge can be

E '_test1ng. S :_'7.‘ , E s |

L approaches 1nc1ude some determ1nat1on of the«ciitiéél-‘

‘ formed e]ements of the Job.—

. are the two key d1mens1ons under1y1ng most JoB ana1y51s approaches._ W1th1n o

‘bear an emp1r1ca1\and ]og1ca] re]at1onsh1p bo suecessfu] Job performance.vzgorfjg

SRS DA

'requ1red ?or teach1ng

1dent1f1ed ' :‘alﬁff
and ]og1ca1 re]at1onsh1p to teacher performance.-v R R B
3¢543ﬂ31¥5i34ﬁppc0aches; Job ana]y51s is-a proeess of systemat1ca]1y
co]]ect1ng 1nformat1on about the eﬂements of a Job. Hh1]e JOB ana]ys1s ﬁas‘h”

i
T,

been rout1ne]y used in personne]-reTated areas for c]ose to a century it isfﬁ‘*"

g on]y w1th1n the past Few decades that 1t has been emp]oyed 4n personne]

A var1ety of approaches t ‘ass iing thei*’*”;')' a given work"“

-

s1tuat1on are available; however, regard]" cted method, most

Importance (cr1t1ca11ty or essent1a]1ty) and .

the teacher eert1f1cat1on arena,- this wou]d genera]1y take the form of
' assess1ng the 1mportant and frequentTy app11ed teach1ng sk11ls or content a2 ’f
know]edee 4n the 1ﬁ‘truct1ona1 sett1ng. — - SR /
e’ p

g



(e
[V R
[
e
et

P ) PN

.%?ﬁ/ahaly: pproaches can be seen to vary aﬂong a number of‘dlmen- 5;if“%

7

i S1ons teV1ne, Ash Ha11, and S1strunk (1981} have de11neated three key

/n 1ons a1ong wh1ch Job ana1yses vary

: - — D
' type*of descr1ptor or e1ement used to descr1be the aob ~ o

tﬁe source of Job 1nformat1on and "76}.5" L '-,f %l T

‘data co11ect1on methodo1ogy.,fix?'

/ /' ‘1Ameng the descr1ptors used to descr1be a job are tasks, act1v1t1es, cor

/sk111s know1edge, and persona1 character1st1cs., A number of sources oF JoB

¥
1

(f; Job performance. A1though 1t 1s c1ear that many approaches to conduct1ng 3ob

] ana1yses are ava11ab1e, the app11cat1on of Job ana1ys1s methodo1ogynto:teacher

s

‘_oat1on est1ng 1s presented be1ow. Gther Job ana]ys1s approaehes der1ved from =

the three d1mens1ons cited prev1ous1y, w1th potent1a1 app11cat1ons to teacher \
&

rv‘tért1flﬁat1905 are of fered fo11ow1ng the d1scussion of current.app1icat1ons,-j,giv

‘.Q

Job_ Ana]ys1s App11cat1ons. Job anaiysis'h*’ been used in the con"f'tr;d“

'va11datlon o? teache? cert1f1eat1on tests in a number of states. Among the : ;7'
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westa:}rgm*nas in a11 f1ve cases a survey approach was,used.. A samp]e of ]))
p s 5

ST educe ors WTtth the state Were sent a . survey 1nstnument request1ng them to ,
e . oy

rate on a L1keyt type sca]e *2ser1es of content obaect1ves, deve]oped by

épanels of content experts, in terms of- the amount of time. spent teach1ng or 7
) r‘c'us1ng the obaect1ves and the extent to wh1ch the obgect1ves were essent1aT to 7'i4
~® .. the field. Baseﬁion the 3ob ana]ys1s resuTts, those obaect1ves found to be ;
- :most aob related were. 1nc1uded 1n:the content of‘the euam1nat1ons. In some‘f: i .
fcasés an 1nterv1ew procedure was used w1th a- samp]e of educators to supp]ement 4

' "vv‘ L %’ : J
! - the quant1tat1ve rat1ngs and gather further 1nformat1on about Job content.

S A

- Similar’procedures werﬁ&usédain the‘deveJOpmsnt of ‘the FTorida Teacher

- ,,,‘*, . 7.-7;47;:“'477;»77:7; .I,‘,,,;_,, R ',,,,;,.:ﬁ.,',,

: Certification-Examination;. Teacher competenc1es (obaect1ves) Were deve]oped

by a- paneT of teacher educaters. The competenC1es were then sent to a samp]e
of educators who rated the competenc1es in. terms of the1r perce1ved

"1mportance“_tq‘thevf1e1d; No rat1ngs of,"frequency of use"#by "time spent

using" were collected.

) ° 1 3 “ -
N Sjm11af”pfaééaufé§iﬁaVé'* en used for more process-or1ented ésséssmént

'measures deve]oped for use 1n teacher cert1f1cat1on.; The BaS1c Profess1pna1

. 5

'Stud1es Exam1nat1en deveTeped 1n ATabamatto assess Rnow]edge of pedagog1ca1

v

sk?]]s re11ed oﬁ JOb ana]yS1s for determ1n1ng the content to appear on the

Y

o test..;% samp]e of educators across teach1ng f1e1ds rated the frequency w1fh
wh1ch pedagog1ca1 sk111s Were used and the 1mportance of those sk1115. vThe?

content ef the Performance Gbservat1onEInstrument deveToped 1n South EaroTwna;f”l

was. def1ned through 1 Jobaanalys1s. Aga1n, uS1ng a survey approach S sampTefjrﬁ |

14

of South Caro]1na educators rated the 1mportance and frequency of use (as we]T

‘o

—————'——“*as‘observabTTTty“and—reﬂevance)“of—a~ser1es of teach1ng sk111s and behav10rs..~fff?w_
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fﬁe'recent1y rev1sed “Eonnnn" portion of the NTE‘d1d not reﬂy on aob

o

5 ana1ys1s data in def1n1ng the content to Be 1nc1uded on the exam1nat1on.
_?Hére; statevrep ntat1ves Were surveyed to determ1ne the exten} to wh1ch i
pedagogacai_y_feiated_topiﬁgiare_ﬂnportant'»'

teacher cert1?1cat1on, -

a
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While Job ana1yses conducted for current teacher ;

‘3fcert1f1cat1on tests have a1most exclus1ve1y been 11m1ted to survey " '

R

;-;quest1onna1res request1ng 3ob 1ncumbents 0 rate proposed test content in

..1n teacher cert1f1cat1on test1ng are ava11ab1e. Recommendat1ons for. JOb
_ 'ana1y51s alternat1ves based on’ (1) type of data co11ect1on methodo1ogy and (2)
o ;source of JOb 1nformat1on are prov1ded be1ow§ o IR
Lo _v_gllr o . , ,

Teacher cert1f1cat1on test deve1opment efforts to date, have re11ed on )

f :the col1ect1on of JOb 1nformat1on from a cross sect1on of 3ob 1ncumbents '

s

aref1ect1ng the teachxng area ?or wh1ch the measure 1s bé1ng deve1oped

%

,Aﬁternat1ves to the’hge of a. cross section of Job - 1ncumbents 1neiude the‘E;H R
- 7 _co11ect1on of JOb 1nformat1on from superv1sors or so1e1y from super1or o |

o performers on the 305.7 Previous research comparing the Job 1nformat1on

obta1ned’from 3ob 1ncumbents and other oBservers 1s con?11ct1ng (hev1ne et o

,..A.qu

' f]., 1981). Wh11e the 1nformat1on obta1ned ?rom 1ncumbents and other

. N
~

N observers appears ‘to be cons1stent 1n sofe job sett1ngs, Lev1ne et a1., (1981)

[

suggest that 1n other sett1ngs 1ncumbents tend to prov1de 1ess accurate -
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deve]opment punpes Se Among the a]‘ternatw’es to the survey; gue »t1dnna1re L
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;fobserVers observ1ng the"per?ormance of Jobhxncumbents.: W1th1n the rea1m of

wh11e prov1d1ng a-d‘rect assessment of the Job

e ¥

f the content'of t,eEJob

« @

obtrus1veness and resources requ1red Th1s is’ part1cu1ar1y true in- the case' S

/:5

of content knowledge exam1nat1ons deve1oped for teacher cert1f1cat1on
rpurposes,tre;eatea oBserVat1ons.over an extenaed aériaa o? t1me wou1d be ;
“-“”fsirequ1red to; rov1de an accuratetassessment of the content know1e&§é re&UiFéH i;;'

" The ‘aﬁ‘i"ﬁ%aifi-me‘%aéﬁf ‘approach, "aévé‘iabéd by Fﬁéﬁ'aéan (195#), 1nvo1ves thévf

'ﬁf1dent1f1cat1on of Job events that have resu]ted 1n e1ther 1nfer1or or supertor

S

performance) “A 1arge number of 1nc1dents are co11ected from

' r;cert1f1cat1on test1ng, th1s wou1a requ1re tﬁe e11 t t1on o? cr1tiéa1 ;?, ;ji

personnel Th1s approachi1s potent1a11y usefu1 for the deve1opment “of . teacher"f§

e o :
< . S y

’l;performance meas' s;or tests focus1ng on pedagogqca1 skﬂ11s, ﬁowever,::“g
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_ The F1na1 two data co]]ect1on approaches w1th potent1a1 app11§at1on to B
| teacher cert1f1cat1on are document rEV1eW and group d1scuss1on. Bocument o

"iﬁeﬁm%aaﬁbieﬂaﬁema 3 ufejjeﬂmnqﬁm 4 basis f

”é determ1n1ng necessary JOb content. Here, JOb descr1pt1ons and other

:;d | documentation wou]d be reviewed to determ1ne the cr1t1ca1 aspects'of the Job .;fy;
ﬁito 1nc1ude in a personn 1 ) 1ect1on 1nstrument.- To the extent that such o

7.-v{‘ff:: 'aaeuméﬁfé eiist Within éauéaf1aﬁa1 env1ronments, th1s approach ‘coild be

:ffﬂ?*%ilfemployed-i In factP the rev1ew of sucb documents 1s aTready carr1e€ out to a

LR ;'é ,2]1m1ted extent, in the def1n1t1on of content know]edge or Sk11]5 t° be

SRR jfgf¢1nc1uded on Job ana]ys1s survey 1nstruments used An ex1st1ng teacher

'n@cert1f1cat1on test deve]opment proJects.. S1m11ar1y, the fourth and Flna1

'J't;method to be cons1dered--group d1scuss1on--has been used 1n the deve]opment of

»”ex1st1ng teacher oert1f1cat1on tests. In the development of cert1f1cat1onf

This cou]d be expanded !f o

;_obiana]ys1s survey 1nstrUment.

LBE - ’
R R

"forma11y rate the%krow1edges and sk111s 1deht1f1ed 1n terms of the1r

,* o - ’..,v",
. e

1mportance.
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" Wnile therea?s}]1tt1e quest1on that teacher 11cens1ng tests ShOU]d be jOb:v g

‘:euls*little to gu1de the deve]oper of teacher 11cen51ng

fhuge 1eap from aob analys1s to domain Specificat1ons. “fff,y:aﬁa

e
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In1t1a1 Doma1n Def1n1t1on. The f1rdt step 1n spec1fy1ng the doma1n SEs

. et T,

of content to be 1nc1uded on the 11cen51ng test for Bus ] Educat1on

teachers Was to de11neate the 3ob content was def1ned as a set of _-;=>?:%*

cogn1t1ve obJect1ves def1n1ng the content required and the (taxonom1c)

f;1eve1;at wh1ch 1t needs to be known. A comprehens1ve set of obaectiv
5 can be der1ved through a variety of methods 1nc1ud1ng Rev1ew of ex1st1ngn:;ff

ob def1n1tgons cert1f1cat1on standards and curr1cu1um mater1a1s expert ";Q'

» : S

5

X . ) e . et IR T Lo e L el e

LI

e 55’7‘fi53-‘ For the deve1opment effort a comprehensive set of cogn1t1ve

obJect1ves was def1ned based on a rev1ew of teacher cert1f1cat1on

YA . \,n

aJor content subareas.'zx-
.,.1 .

o «cc;..,. B e

S 200 obaect1ves Were cate§0r1zed 1nto f1ve m




’, -10- ";-r;a¢a
I practJC1ng Bus1ness Educators and obaect1ves were reV1sed added and/’-'”“
7 de]eted as necessary to ensure tha; they ref]ected the f1e]d of Bus1nés
:waih"“_ Educat1on as,1t s taught and understood 1n the Jur1sd1ct1on 1n wh1ch the

~test was to be used for 11cen51ng.
S TP . TR o

0b_ ;*;' Beterm1n1ng the Job—relatedness of obaect1ves .
o : X3
' ,,selected for u§e in cert1f1cat1on test1ng 1s a requ1rement of the Equa1 =

'“éanaaet;

B 'iEmployment 0pportun1ty Gu1de11nes. Accord1ng to the gunde]1nes, the :
-5cr1ter1a used as a Bas1s o? cert1?1dat1on must bear an emp1r1ca1 and

;15@5&51 re]at1onsh1p to the actua] job content. The aob éna]ys1s

'jpprocedure descr1bed be]ow prov1des thhs 1nformat1on by 1dent1fy1ng the ;ﬁaf'f3 :

o

-

‘ .obJectaves wh1ch are most representat1ve of the content know]edge requ1red

'A-,'" -
<

o At the conelus1on of the object1ve rev1ve'the BUS1ness Educat1on | _3?'
E f1e1d had been def1ned by a set of obJect1ves approved by the pane] of .
vrexperts. These obaect1ves were then subm1tted to a Job ana]ys1s to
’adeterm1ne thE1r “3ob-re1atedness.fv A pane] of content-experts was askedi’ “,j_?-:'
. fto 1nd1cate for each obaect1ve the amount of t1me spent teach1hg oF" e
: us1n%?the oBJect1ve and the extent to wh1ch the object1ve was essent1a1 to

:fthe f1e1d Obta1n1ng rat1ngs of "t1me spent" and “essent1a11ty" fromx///

s : ;
L oy

= =

: fan‘ﬂyses serV1ng as a ba51s For the deVe]opment of cert1f1cat1on and

11cenS1ng tests. K

B whj.“ o .' .




L& 11- Cee e et
g, * . T T N -

T1me spent teachlng or us1ng an,obaect1ve was rated on a ?1ve-p01nt ;1;-M/

o

_ sca]e rang1ng from "very 11tt1e time" to "yery much t1me.vi Essent1a11ty
o . was, also rated on a five-point sca1e rang1ng from "essent1a1 t° a very |
é; - 11tt1e extent" to iessential to a very great extent. SRR
T : * | e :

’-?x- PR
F o0

obaect1ve was"

4 L ',' éssent]a1 to the f1e1& were determ1ned._ F1na11y, the grand mean rat1ng
‘@'., and standard dev1at1on across a11 obaect1ves rated was . determ1ned Based
f,on the grand mean and grand standard dev1at1on the object1ves were d1v1ded

f1nto four categor1es ?or each rattng sea1ef

- . . . - IR
L= ——/,,_H

e TR s

) 'h ,—o Preferred‘(Fff: ObJect1v '1th 3ob ana1ys1s rat1ngs more than one .

: f:

-

H1gh Acceptab1e (HA) Obaect1ves W1th Job ana1ys1s rat1ngs at thé.;;o

':grand mean or w1th1n one. standard dev1at1on above the grand mean
_obgect1ve rat1ng | ' ' '

Low Aiteptab1e (LA) ObJect1v \ th aob ana1ys1s rat1ngs at or

I
. @

'fw1th1n one standard dev1at1on be1ow the grand mean object1ve

—

ratings . o




6.Least’dobee1ated {LJR): Objectives with job analysis ratings

less .than one standard deviatidn below-the grand mean objective

rating. - -

The purpose of the 3ob Ana1ys1s was to determ1ne the Job-re1atedness

~_"of each obaect1ve._ $jnce t]meiand_essentaa];ty_were:cons1dered tovbe-of

;d}of h obJeet1ye along both d1menS1ons can be seen. 1'5:-'
ObJect1ves Wh1ch were rated “Low Acceptab]e,“ “H1gh Acceptab1e,“ orf

‘f"Preferred" on both rating: sca1es were con51dered Job-re1ated.

s T ST - . . RS

3

Objective Selection. The EEOC Guidelines (1978) specify that the

-content of any test used for personne1 se1eetion, sueh-as a teacher '
. cert1f1cat1on test, must Bear an emp1r1ca1 and 16§i6a1 re1at1onsh1p to the :
*-aefuai job éontént. In order to ensure that the test was d1rect1y relafed

to the content of the Bus1ness Educat1on-f1e1d—rthe number of. obaeet1ves

. to be represented on the test for eaeh content subarea was determ1ned to

'be proport1ona1 to the tota1 number of Job-re1ated ob3ect1ves observed 1n'\

' ‘the subarea. Spec1f1ca11y, a proport1ona1 number of job-reTated

R objeet1ves (P HA LA) Was s 1 scted from each subarea. A tota1 of 59

obJect1ves were se1ected 0 be measured~bygthe_test. The. se1ect1on of §é4,



R \ | o

\ obJect1ves ref]ects a ba]ance between ensur1ng adequate content coverage | ~

and ensur1ng that each obJect1ve was’ me red;by more ‘than one test
question. The”umber of obgect1ves se]ected from each subarea was based

- on the fo1]ow1ng formu]a.

Total Number of Pf HA, and.LA - Number of P HA; LA obgect1ves

objectives i SRS = - to be se1ected in subarea A
. . Total Number of P, WA, LA - Number of P, HA, LA objectives .
0 ;2!;'aobaect1ves in obJect1ve 11st to be seTected for the test (N= 50) ?j

1 a7 12
111. 5 12
SOOIV SRR 3 e e 8

.

Deve1og;Iest B1uepr1nt After the number of obaect1ves to be :

7

;selected from each subarea had been determ1ned the spec1f1c obaect1v s

. St ffor wh1ch 1tems were wr1tten were se1ected. The- obJect1ves se1ected ?or
“the’ test were chosen pr1mar11y based on theAjob ana1ys1s results., In a11'»,j_
>ase’— th's obJect1ves that were rated as preferred on both the t1me |

o spent and essent1a11ty sca1es were selected for 1tem wr1t1ng. The

,obaect1ve was se]ected to 1ncrease content coverage. f

g




The selection of all obaect1ves rated as preferred on both scales and’l

the rema1n1ng set of obJect1ves from those rated as h1gh acceptab]e on one

or bﬁihrof the scales ensures that the test ref]ects the most Job-related

aspects of the field. To ensure that the number of items ass1gned to each

area ma1nta1ns the proport1ons of the Job and that each obaect1ve 1s S

s R e

In summary, this mode] determ1nes‘¥hos ’pects of'the'job'contentf Lo

that are Job-related selects a subset of the content that 1s mest

-

job= re]ated to be represented on the test, ensures that the 3ob content
selected from: each subarea of the Job 1s propert1ona1 to the amount of g
.t;me spent and perce1ved importance oF tWe subarea on the j&E;“&ﬁd
. -appropriates test items to ﬁaﬁntain these proport1ons and to ensure - -
'adequate coverage of T baect1ve content. S '\\ _
. 5 - o : 7:\\.77. 7 ) .
The aapraaaﬁ described provides specific guide1ines't6 the test"
developer for deve]oping test specifications from job. analysis resu]ts.

' The methodo]ogy presented offers a pract1ca1 approach for deve]op1ng

iﬁ*“‘*—‘*—11cens1ng tests spec1f1cat1ons—nh?Te’sat?s?}?ndffega1 and techn1ca1

requ1rements for 11cens1n§ test deve]opment.

.y

e There are a number of aspects of the approacb descr1bed in this paper -

that are current]yrbe1ng 1nvest1gated as part of the NES Res ea arch Program

PR TR
R

e
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\\\ﬁn th1s area, most 1mportant1y, 'e a h is be1ng carr1ed out to exag1ne j_: B

1ncTuded on the test. These Tssues are d1scussed beTow‘ S

-

4 - The approach descr1bed 1n'th1s paper uses tﬁe numberkof obJect1ves

observed to be job reTated 1n each subarea as a ba51s for determ1n1ng the 1,!5;

based on the percentage of JOb reTated ob3ect1ve§‘1nc1uded 1n that

subarea.- For exampTe, 1f a major content subarea contains 20% o? the .5;f-3;

\

test 1tems are aSSTQHEH to tﬁ1s subarea. Hh11e the jo';ana S resuTts 'ufig‘;,;,
Y | : £ SR

uTt1mate1y determ1ne the We1ght1ng g1ven to each subarea, the 1n1t1a1 ~f;3

: "s1ze“ of the subarea 1s based on the number of obj ves incTuded 1n the
/\ .

subarea prior ‘to Job anaTys1s. Th1s ensures tﬁ%t the we1ght assigned to

each subarea ’s'bas d on sound audgments by a paneT of content experts,

however, 1t prov1des 11m1ted 1nput }nto we1ghting for the sampTe of

1ncumbents rating the’ obJect1ves., To ensure greater input for those :; .f*bj?‘fvj

"——*‘—'—“rat1ng tbe obJect1ves,4onegcoqu obta1n rat1ngs of The amportance of each vh-»f'

major content subarea from respondents dn- add1t1on to the spec1f1c

ObJeetTVE rat1ngs obta1ned Each reSpondent coqu be asked to determ1ne TE:

T 20 po1nts, subarea 2 30 po1nts, o

subarea 3 45 po1nts, subar § 5 po1nts.n The average rat1ngs for each




- LT ST TR

Qe1y1ng soTe]y on - survey reSponaents rat1ngs does have drawbacks

. however° Fésﬁondehfs ﬁay not have the broad perspect1ve on the field that_ )

""" éXhé”ts— To ensure that beth

’m5f-re1ated obJect1ves ebserved 1n the subarea. The NES research pregram 1n

fi'"i ;fifth1s area 1s currentTy exp]or1ng approaches to comb1n1ng these two p1eces(*}"";e_tf

fﬁ',e fgpf 1nformat1on to obta1n subarea we1ghtS-
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