
AD A075 535 MINNESOTA UNIV MINNEAPOLIS DEPT OF PSYCHOLOGY F/s 5/10
EFFECT OF POINT IN TIME IN INSTRUCTION ON THE MEASUREMENT Off AC ETCCU)
AUG 79 6 6 KINGSBURY • D ii WEISS N00014—T6—C—0627

UNCLASSIFIED RR 79 lê Nj.

_ _  _ _ _

FLIB!I



I .0

I I

I 25 I 4 I

V . ’~~~~~~~~~~~. . .
\~ A



flTT

EFFECT OF
POINT-IN-TIME IN INSTRUCTION ON
TH E MEASURE MENT OF AC HIEVE MENT

G. Gage Kin gsbur y

~~ and

~~ David J. Weiss

RESEARCH REPORT 79—4
AUGUST 1979

PSYCHOMETRIC METHODS PROGRAM
DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF MINNESOTA

MINNEAPOLIS, MN 55455

This research was supported by funds from the Navy Personnel
Research and Development Center, Army Research Institute,

Air Force Human Resources Laboratory, Defense Advanced Research
Projects Agency, and the Office of Naval Research,

and monitored by the Office of Naval Research.

Approved for public release; distribution unlimited.
Reproduction in whole or in part is permitted for

any purpose of the United States Government.

;~ i!~ ‘) ~4 . *~~~

- ~~~~~~~~~~



Uiic  t i ~4s I t  I ~‘d

~ECu ~~I t v  CL b S S I y i 4  b T I~ ’44 ØF t H I S  PAG E ($~4•n fl.t . ~~~~~~~~~

REPORT DOCUMENTATION PAGE I IFFORF C OM P L F T I N .~~ ORN

~ t poq T  NIJMUIR ~ oov~ AcL ~~sSION NO I REC IP IF I9 I ’S  A I O c  N U U R FR

Ri~’s~~u~’I~ R~’p .u t 7 ’ ) — ~~

4 ~~I T L F  i.nd ~~hWr.l 
— 

~ 1’~PE OF R FPORI’ S P(NIOO O \ F R F O

i ; t  t ~~~ ~ t — [~~— l ’ 1 ni~ l u  h I N t  i~~u ’t  i i~u ~Ifl I & ’~’I l f l  I C ~i I  R 1l~~1 t

t hi ’ ~‘k~~ t F t ’nit ’ut  o t Ach [.‘vt ’rnL ’ut 4 PIRFORMING ORO RFPOR ~ ‘IUMStR

7 AU t44~~ R1~~) A CON~~~ A C~ OR O R A N ~ NUM~~FR~ .1

~~~ t~;. i I1~~ N h 4 4 I V  , 411 1 I’t .l~’ 141 .1 . N 4 1~
)
~1 1 - 4 - - — 

~

• P~~NF ORMING O RO A N I  ~ b T I O N  N A NF A N D A O D R F  ~S 40 PROG RA M LL ~~MENt  rR OJ !CY , t
ARe A A WORP UNIT NUMWERS

~ t 1 ~~ 1~~’ I ~~ P .  E I~ I ~ ~ ~N 1’1~~l .h . R R ( L i . ’ -

Un tv i ’rs ( t v  ~‘t  ‘ l t n I I ’~4 I t  ~. l I’ . \ .

~‘I I 4I ( ’ I ~4 4 I  ~~~ ~‘IN ~~~~~~~~~~ \~ . 1 .  : N R I  ~
4 4  

~~ ‘M T R O L L I N~~ ~~F F I ~ ’ F NAUr  A N r ~ ADPR~~AS 12 RP!’O RT D A I F

1 ’ 4 i ~~’ I4 I4 ’ I md l~ I n  i~ Ri’~~’~~~i’li ~~~~~~~ 
\ I t I~ Ii~ ,t I ‘~

~1l I I i i ’ ~‘t N I v i l  Rt ’ni i t  h II NuM~~F R O ~~~r A ~~r c

\ r  I ~~~~~~~~~~ V .\ ‘ .‘~~1 _________ ________ ______  ~~~~~~~~~~~ - _-- - - -- _

4 MO Nt TC ’ R IN~ A~.F ~~~~ N A~IP A A I1DRF SSc II f I Ui.,.n r •fl, , OI~~” fl 4f l~~ ,1I4h .‘ IS S F C U R I T  I 4 4 ‘ 4 O.I. ~~r ’ r l ’

I~t t ~’ I I1~ 1~ I I  ‘~1
ISa I3t C L A % S I F I 4  & I I ( ’N (1OWN,~ RA U I N 4 ~

S C H F D I I I . F 
~IIl

IA DIII RIRI IT ION ~1 A T E U ~~N 4 ‘4 1P4I ~ ~‘.~‘,‘~~t I

I i~ I 1141111 i~ 4~~’I  ~~. i . i ’ ; d i  ‘ t i  i t ~ I % t  t 4 ’t4  (III I I III t ( i 1 .  Ri ’pi ,‘i I I% ~ ’t  I ’ll ~4 4 ~ h4 ’I i’
~‘ i n  j ’ l i I  I N Ili rlil i It  ~‘il I o t  ~I %1V I l I l I I ION ,‘t I iii III i t  i’il ~~ . 4 1  ~ ‘ ‘ 

( : 4 ’V i ’l llIlli ’ t t t

t ’ I t l  RI 1141 lION ‘1 A I ~ NFN I 4 44, . •4,.4,arl .nI. ~.d In A l,,,~~ ;II II dIIl.,.nI f ,nm R.r.’,t l 
-

44 •UPPL~~M E N t A R ~ N O T E S

l h  4 ’Ni ’ I  i h  w.~ i; Nuppi ’ i t  ~iI hv I i tn i t  I i~ni t hi ’ N i ~ ’ v l i i  .I ’I1I4 , ’ 1 ~~~~~~~~~~ Intl

l ) ’ ~’ I ( ‘I4III4. ’t l I ( ‘ill ( &‘ I’ • ~~IiflV li’ i’~l l~ ’ll I t int  i t  I e • -‘ I F I~~’i I I’ 111 11 111 t~ , ’~~~’ i I i  ~~. ‘ I II’ ’ 4 —

~‘t ~~~i ’ i \ ’ i ~~ ’d ~.‘‘~~‘ i i i l~ U t o  ~~e t  ‘~ .\~~i’ni v . . 1 1 4 , 1  t hi’ I11 I i ~~ i’ 
,‘t  N.I~ . 4 1

t ’N~’areh, in~I mon i t  or~’d I l y  t i tc ~ t I ke ot  N t v t I .  1~~~I~’,t t cli .
14 l~~~’~’ WORDS (CnnlIn.. .  ti n re ’ • ~a• aiile 44 n. ..aatl’ 1d Id nl4 ~ A, SinuS ntau,b.,I

,4 11 l t ’Vi ’ltIt ’t I t  i’ i~I III~ j It~~’t  I i I ‘—I i’i-I t Di Si41 ’11k’41I i’Ii~iI1~~I’ N~~’i i’ ’

I .t t  t I lt  I I I  It  t i ’N(  I t ’ i ’ l \  I t ’ ’ i t  j~ O~~~t I i’~~ t 114L~~4 N t % 1  i ’I11( ’ I l t  Itl Ipt  I \ i’ I ~‘‘ ‘t  % I I ~~

i t  ( ‘111 Ii’ j’~ t l 4 i i ( ’ ( ~4 q~~ l 4 \  Iflt I ’ 1 1 1 i ’ i I 1 i ’ % i t  11 i ll fl 1’~t ’ I It  1 0 1 * 4 1  I t ’’ ’ t  I I1~~

It oltI ~ tl~II .li I i l  In I 1 ’  t I l i V i ’ I Ilt ’t ’ i V  Ilti l i l t I  t ’i11(’i1 1 o I t 04, 1 Ii

20 A PA T R A C I  j ( ’oflhiflo• uWi ~.~‘.i•a aid, 44 n.~ .aaafl Id id.,ititp by 4fr.k

It t ’t14 ~h.i i . ieI i t  t n t  I t ’ ~~I i I \ ’ i ’ I, 1~~t~ t h t ’i~iv  li~~’~ pi ll t i l t  j I l  t~~’4 ‘ N ’ I V i t l s ~ ~~,I1ti ’ ,‘t
ht’ 1 1 4 1 111 I t Ill N i’l t’Ilt III I hi’ j ’t ’i’ t  (‘ NE — (  t N t  h id  I i’N t  ‘4 ’NI t ’ ~~ t ‘. 4 4  lit ~~I’1 $ 0 1

flhi ’ .IN I Il i l l s ’ i ’ I % ~ I4 i i ’~i ’ (II lc t l l o \, ’l4I, IlI I *~~i I  ~~~. l t 04 , t ’~~~ ’l • i t  ~~~~ i,’~~,’nhi t1t I i i 1  ‘‘ t I  V l ’n

t i t  ti l t  I t ’ t ’ h~ Ii t  11~ lIlt N Iii III ’ I~~ ’ I I I  ‘ i i ’ ~‘I 111 .1 i lit I i i ’il ;~~ till ‘ ‘1  ‘‘ t i t  . l t l l t i’4’ t ’il1t ’Ilt

41 l liI ’ %IN I OliN , t ho 44 ii o I I ~~ 4 p~’ 1 ‘ 4  4 114 ’ N ,IIIII 0 4~ o 1t:~t i t ’~* ’ ~ ~‘l i’ N I ‘ ‘DI I lii’’~~’ 1 * .  I
h ilt t h i N I 1 1 1 4 1 4 ’ . IIII~ tII’ol~ 1 (‘4 14 In I l l \ ’i’NI  ii~~lt  ~~~~ III I i o  ‘ 1  ud l i t  ~t i ’n IIRIII’tI I ’

~t~ ’t  ( ‘ m i t  414 ’  wht ’t Ili’l 0% IIt ’ t  .I~~l % It ’\’ t ’flht ’ %lt I t ’il N littulil I t I  i’i~ ’ I II ~i i t  I i l  t Ilt I II11ON

DD ~~~~~~~~ 1473 CDI flON 01 I NOV SI 1 0.501515 1
~ O 4 I ~ I I tl l 1~~~Il(4 l 

lIt I ~~~~ I I  I i’d 
_______ -

S(CURI?Y Cl. A S I I F I C A T I O N  OP INIS Psoj 7~~~n j 1 .

— -~



r ~~—~~ — -- - - - - - -  —

Unclassified
$ICIh~ I?Y C%.AUIFICAtIOW OF ~ NI$ PAGI (I~~~ D~~. I. .,.Ø

during a sequence of instruction actually measure the same achievement
dimensions.

To investigate possible changes in dimensionality between different
points in instruction , aspects of the dimensionality of achievement test data
were examined prior to instruction , at the peak of instruction, and up to a
month following the peak of instruction . Data used were conventional and
adaptive achievement test data administered to students in a general biology
course at the University of Minnesota.

Results raised questions about the utility of the pretest—test paradigm
for measuring change iii achievement levels, since a comparison of ICC
parameter estimates indicated that a change in the dimensionality of achieve-
ment had occurred within the short (4—week) period of instruction. This
change was also observed using a factor analytic comparison.

Use of the test—posttest paradigm to measure retention was supported ,
since a regression comparison of students ’ achievement level estimates did not
indicate any significant change in the achievement metric up to 1 month after
the peak of instruction . The significance of this result for the use of
adaptive testing technology in measuring achievement is described .

Implications of these studies and the use of ICC theory in the
measurement of achievement , as well as some potential limitations in terms
of generalizability of these results , are discussed .
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EFFECT OF POINT-IN-TIME IN INSTRUCT ION

ON THE MEASUREMENT OF ACHIEVEMENT

The measurement of achievement is a considerably more complex problem
than the measurement of ability. Whereas ability levels develop over long
periods of time and remain relatively stable with exposure to different en-
vironmen ts, achievement levels characteristically result from exposure Co
specific instructional or training environments. Although these instructional
environments may span relatively long per iods of t ime , such as the 2— to i — v , ar
periods required for training in many ski l led  f i e lds , i n s t r u c t i o na l  dec is ions
are more typically made on the basis of ins t ruc t iona l  periods of several weeks
or a few months. In the extreme case , as in compute r—ass i s t ed  i n s t r u c t i o n,
the instructional environment designed to modify indiv iduals’ ach ievemen t levels
may be as short as a few minutes. Thus , achievement is  a dynamic va r iab le
which may change over very short time i n t e rva l s .

- 
~~~~~~~~~~~~~~~ ~~n ’ i

Because achievement levels should be sensitive to i n s t r u c t i o n , it max ’ he
desirable to measure achievement (1) prior to instruction , (2)  at the end (or
peak) of instruction , and (3) some time a f t e r  the completion of i n s t r u c t i o n .
The measuremen t of achievement prior to instruc t ion is accomplished by means

~~f pretests , designed to determine a studen t ’s leve l of achievement before  ex-
posure to the instructional environment. To determine whether instruction has
had an effect , a pretest—test parad igm may be used , in wh ich gr oup or individ-
ual gain scores are computed to demonstrate tile effects of the I n s t r u c t i o n .

The pretest—test paradigm for measuring achievement has at least two major
— problems . F i r s t ,  both ind ivid ual  and group change scores have been shown to

be h igh l y un re l i ab l e  (Cronba ch & F u r hy ,  1970) unless the pretes t  and peak—ot—
ins truc t ion test measuremen ts are each ex t r eme ly  p r e c i s e .  Second , i t  is
necessary to admin i s t e r  two tes ts  covering the same ma te r i a l  to s t uden t s .  I f
the same test is administered prior to instruction and at the peak of instruc-
t ion , students may not be motivated to respond optimally to both tests; thus ,
precision of measuremen t on the tests may be lowered. At the same time,
students may remember test items from the pretest , f ind the answers to those
it ems in the course mater ial s, and then perform better on the second test than
they  would have performed had 111ev not seen the test items prior to instruction .

On the o the r  hand , i t  d i f f e r e n t  t es tS  are used p r io r  to In s t r u c t  ion and
at the peak of instruc t ion , the serious problem of developing pa ra l l e l  t e s t s
arises. This is compounded by tile necess i ty  to ob ta in  very precise measure-
ments, which may result in pretests and peak—of—lnstructiorr tests measuring
different aspects of the achievement var iable  in the quest  f o r  h i g h ly  precise
measurements.

A po t en t i a l  so lu t ion  to these problems in the pretest—test parad igm lies
in the application of techn iques of item characteristic curve (ICC) theory

41 - - “ -~~~ ~~~~~~~~~~~~~~~~~~~~~ ~
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requires investigation. To rea l ize  the potent ia l  gains in the measurement of
achievemen t in increased pz.ecision (Bejar , Weiss, & Gialluca , 1977) ,  h igher
validity (Bejar & Weiss , 1978), and shorter testing times (Brown & Weiss , 1977),
adaptive tests should be administered by computer In achievement environ-
men ts with 1arg~’ numbers of students , there may not be sufficient numbers of
adaptive testing terminals so that each student can be tested at the peak of
his or her instruction. Thus , it may be necessary for students to have their - 

- ‘

achievement measured at some point beyond the peak of instruction . A similar
situation exists in self—paced Instructional environments , where students may
not take achievement tests exact1~’ at the peak of instruction due to procras—
tination or influences beyond their control (e.g., unavailability of equipment).
In bo th cases , it is an important question whether achievement measured after
the peak of ins t ruc t ion is measured on the same dimension as achievement  me a-
sured at the peak of i n s t r u c t i o n .

The studies reported below were designed to invest i gate several (ltlCstiOflS
I.’s’levant - -to the implemcntat-ion- of- ICC -theory i-n -p -re tes t— lo s t  -and -t0st—~iiiSttes t
paradigms for  measur ing ach ievement .  The da ta also have some be ar ing  on the
pract ical  questions involved In the use of adap t ive  t e s t i n g  in measur ing
achievement  w i t h i n  the r e a l i s t i c  c o n s t r a i n t s  of i n s t ruc t  ional env i ronmen t s .
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This s tudy was designed to invest iga te  two ques t ions  concerning tes t  char-
a c t e r i s t i c s  of a t e s t  used to measure ach ievemen t  a t  the peak of i n s t r u c t i o n
when it was applied to a populat ion  of tostees  measured pr io r  to i n s t ruc t i on :

1. Are iCC i tem paramete rs  es t ima ted  f rom data obtained pr ior  to
i n s t ruc t ion  q u a n t i t a t i v e l y  equ ivalent  to parameters  es t imated  —

at the peak cit i n s t r u c t  ion~’ This quest ion is concerned w i t h
whether  the ICC m e t r i c  m a i n t a i n s  i t s  in terva l  p r o p e rt i e s  d u r i n g
the course of i n s t ruc t ion .

2.  Do t e s t s  used to measure achievement prior to instruction (i.e. ,
pretests) measure attributes from the same la tent  space as t e s t s
u-~ed to measure achievement at the peak of instruction? This
quest ion is concerned w i t h  whether  the  responses of the two pop-
u l a t i o n s  (p re tes t  versus t e s t )  can he described by a common
la ten t  space.

If  t u e  responses to both of these  quest  ions are  o f f  irma t lye , the  r e s u l t s  may
be taken as suppor t  for  the p r e t e s t — t e s t  parad i gm . These r e su l t s  wou ld  also
have impl ica t ions  f o r  the power of the unid imensional ICC model fo r  measur ing
achievement dur ing  the course of ins t ruct ion . If  m aj o r  d i f f e r e n c e s  are found
in the  character  1st i o n  of the test s used to  mea sure ach I s. ;ement p r io r  to and
.tt tile peak of i ns t ruc t ion , t i le  founda t ion  of t i le  p r e t e s t — t e s t  paradigm for
measuring achievement would he weakened In many app l i ca t i ons  and the use of the
ICC model to measure growth in achievement would be l i m i t e d . 
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P e a k — o f — i n s t r u c t ion tes t  tug (the required f I r st  miel quartei- examinaiiein)
s ’ t ’ IiS 1st eel s~~t th e’ etmven t I s ins I pape r—tlnd— pe ’tie’ II ttdm in (St  rat i on of ~~

s mu 1 1 1 p ie ’—
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s’s. ’s.lI’ se ’ e’Oul t eslt .iud t s . ’s t  lu g  pt’o..’edure • see’ Boj Il l’ , W~~lss , ~ Kingsbury , 19 17.
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I I I  Int ’l lts’el use’s.l Iii but t  lu prs igs’ .ims It t  I lls.’ Stlflie s I lIe’ ,ls ’lt t’Vt ’lttt ’Ill I evel est inuttle’s 

- I

s.’l’t,ii i it’s.i I’ rom t lit’ I Ws ’ p s’ s.’gl’tlm s ti ’ s ’ s.l I t’e’~’ 1 l v  t’ titiiliil t’sh I o

To ~ls ’t t ’rtntt’se’ whet  hot’ lilt’ S.t11tt’ l it  s.’1’.t Sptls.’s.’ \s’ . t t l  t iiu t ’1 It  i’s ’ s.’ ,It t s.’l’ ( l I s t  l’tts ’I Is’ti
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~ IS S . t g t ’ ,‘I I 11th’ s’lt t Ilt’ it ’—

t at i eiiu~ itI p bctwe’t’i’i . ls . ’ h I t s ’ 5 s ’ t ’ I1Ie ’ t t t  t ’ S t  mm , i t e ’s . S i s t ~ ’ s ’ . 1 1  t s ’ t ’ — j ’ s ’ . i k — t ’t — lu s t  r ut ’I ion
t e’st lug  s.i s.’ s. ’ut t’ t ’tl etit l V o t t  w e ’ s.’ k s . l t t  v s  , t lie’ t~’ s. ’s . ’ k s ’ i is. t  S Sc’ t I e ’ si .15 1111 t s i r s  I hi t’ s.’.Ik ~~ s ’ lii ! ~
ts.’ divide the’ t o t t s l grs. itup s it s I ssdt’il I S lt l l s .t I o t t  5’ Stihgi’s.itih’ i- , s. ’ t I s . ’li , ‘ I whi It ’ll Is’s S

I s’sI os.I dti r ing a dli I s.’ ron I ws.’e’k in  t Ile’ ms’n lii I tt I 1 t ”s*’ I itg I lie’ pt’ti k s it  11151 I’ Li s ’ I is ’ii .
I t  t i l s .’ .‘e SlisiW S th is .’ t o t  ~l I number c i t  i-il tusl s.’Ii I S t i’s! e’tl e ’.ls ’It s lt i t t l’  t t’t, .111 ti’ s.’ II ,l s I lit’
iiumher I s.’s ted Iii e ’.is ’It wt’e’k I o I I s.tw I 115 1 lie’ I irs I ml dqua t ’ te t ’ s ’xtlm 111.11 1 oIl

It the’ I Inc s ’t  Is.’st Isig s l i t  s.’l’ pe’~ik s it  (list rut ’ t is. ou .11 I s.’s ’I 5 t t ~..’ I,t1 o u t  llp.Is ’ 0

un ek’t’ lv itig I s.’st t ’t ’ l’t ’sIit ’ll sc ’II • l It Is s.’ t  l O s t ma ’s’ hit ’ 51  titl it’d Ii’s t’xsm u sl.tt ion s it  t ile’
re’gre’ss(on li fl t’s t i t  pea k t s.’sl liii ’ , sin l.it e ’l ’ I t ’SI tug 155 ills.’ , ~1,t1,t 110111 e’,ts ’it c it  b Its.’
-s weeks 0 I I e’st ills. 1’si I itt’ ~~X I e ’ l t t t i t~t t  I itt’s..’ t’ e’~’,l s. ’ s i -t  ion i~ ti i’ c’ p.1 i t  l i t ’ I ~ I . e •

s.’xii Ii’. it I l s’ It’. I e’ i’ , l s ’ I h u t  i’ ’t Ws. ’s. ’I1 .1, ’ Ii ! e’vesne’tu I l s.’vs ’ I II th i s.’ I’’’ ~ k s~~t It’. c it  l st t ’I I s in
.littl tilt’ I (me ’ s it  ,I I t  t’l’— 1’s.’ , l k—s. ’  I — ( lust  rue I (o t t  t t’st 1tug~ iii..l s ’’tdt (I’ l t t t t  ab l e’ 11 t ls ’ ,I I’
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t i_’L’fl l ’ S s.’s’ittribtst l s . ilt t~ ’s 1i1 ’ s. ’ s.l i s ’ t  It ’ll 11 1 511 1 1  i t ’ ,it t I .11 .t il\ ’ l t ’ . I , t 5 ’ I l 5 s I ’ I s ’ 5( 0 , 1 1 1 1  l s ’ ,S l l s ’ s ’

I t’Ve I I, 1,. s.’ . • 
‘ - . 0” ‘1 ‘rhie’ quasi u’.t I 1 0 1 e 1 111 II’. I lis.’ l’ s ’ 0,1’s ’ S t t  It ’ll I’ 0, 11 .51 I t ’ll s ’ ~l I s I t  l . s t  s ’sI

torn I lie’ four tht week 01 Is’s t (115 Slit ’Wt ’s.t .5 c i i  551 it It ’ ill! ,‘ ,‘ll t 1’ j l’llt I s ’ll

For t h e ’ w E n t ci’ quist ’tc’I’ t hit ’ I i lt t ’.II’ I tOlls. ! i,’.IS ,l s ’ , . i i l l  S 1 0,1111 I s ’ .ilt( ,st t he’ .

is ’Vt ’l I or t h e ’ I it’ sI 1 ~,s’s.’e’ks s it I s.’st Iitg. I’iit’ S s ’llI t hi is’s.’s ’k c i t  t s ’ St  Ilt i’, I s ’ t t I I l  I t ’s.!
in this.’ s. ’t t  iv tisisls I gsi i t  Is ’ .5111 ii lls. ’ .t I’ I i’ c’Ild let i t  its.’ t s lu s h ’ I s’I (lit ci ‘s’~ iS pt ’ s i t s .tti I
due It’s t he I .is.’ t t hat  t Its.’ l’t’gt’ t’ss I s.’n e’s. lsslut Is ’t t  Is ’t ’  I lit ’ I t ’tU ’ I Ii t,’s ’ s ’ k Is ’ S  It I’ ,e Its ’s! t’tl

s~1i I V s i x  st t tde’Ilt 5. it ..‘ .ll l .t I so l’s.’ i~s.’ ’ t t  I Ii,s I I lie s i ts ist I’.S I i~ ’ I s ’ I Ill s,I lie 55111.1 I s ’ ,‘t
the i’c~ k stOi l lt ’V.,’ITh,’ Ill I eWe’ I ost 1111111 0 ’

~ ill I Its.’ l’s.’~’,I’s.’SS It ’ll s.’0,II I I I sit’.s ,‘l’ t t ills’s! t s ’1

c’acli s’ I
’ tiit’ I i i’sI .‘ w s.’ s,’ k s  s i t  1051 Il ls’ ,  it’ .sc i  ,t S I  0,11 11 I s ’ . lt t I I,’ ‘s. . s 1

~~~ ’. ~~ s ’s1 i t ’ I dl s it

lst ts.’r per fs.’rm tiit’s.’ I s il ’ Ills.’ W (it t s’I’ qitsl rl 01’ s l. l t  . 5 .  h’li i t t  I I s ’t l t I  ‘s~’ ,ll/ Ils.’I s.’’s’ i s.ti’l ll l i t

this.’ third week cIt t e st  t i es ’ ,. ‘Thus , .1 l lt . it  is l  is .’ .il i s.’ t. j s ’ ,lli t  i s ’,lili qii .tsl t .51  t s ’ 11 s ’ lt s l
w,ls s ’hiSs. ’t ’\’ t ’s.l in t i l t ’ wI  11101’ t h I l . i l ’ t  s.’ I ~l ,eI  5 . l,tt t lii i S t i~s~IisI U is! t ls ’I iils~ l s ’ . I St ’ .SS I t l t ’

t into bt’twoe’n ts.’s t luigs I etc. t’ s ’, ISe ’tI . Nt ’ s. ’t i ie ’ I’ Ii i s ’ , l t  s ’i’ s j s . ’ i’ I s ’ t f l  s ’~~’It 11’ 1 ( ‘ s I t  0,1 It I 0 , 1 1 1 1  -

s.’ tn t lv te l the pt’s.’51 It’ I i sit’. 511 t .t t s.’l’ .ls.’it I s.’V e ’fltOfl I I s ’’s’ u’ I I it  u ’ I ‘ its ’ I th i s ’ I .111 s it is’ i t t  —
te’r quarter dsl .1.
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the time between tes t ings  systematical ly a f f e c t e d  the me t r i c  along which
achievement was being measured , since no such systemat ic trend was noted .

The consis ten t f indings of the analyses of the e f f e c t  of  t ime of t i t e r —
pea k—of—inst ruct ion testing on the measurement of 5tchievement are as follows :

1. A single linear regression , using only prior performance as a pro—
dictor , was as ef f ic ient  for the p red ic t ion  of later performance
as were four regression lines that took into account the t ime
elapsed between peak of instruc t ion and lstte r testing.

.~~. The Linear predictios’. trend was consistent ly  significant in eaclt
wee k of  testing fo llowing the pe5lk ot instruction.

3. No nonlinear predict ion trend was consistent Iv signif icant a c r o s s

all weeks of testing.

~s .  No significant increase in the’ si gi’.ifis.’ s~nc’t’ ci i’ noni inostr prediction
trends was observed with the increase of t ime elapsed between peak
of instruction and later testing.

These’ findings lead to the conclusion that tltet ’c was no evidence to sup—
port the h ypothesis that the achievement variable changed as a l unction of the
t ime lapse between peak of instruction and measurement of an individual ’s
ach ievement level. The unidmmensional ICC—based variable that had been used to
measure achievement of individuals at the pc’sik ci t instruction seemed to t i d e —

q u a t ely describe the achievement of ind iv iduals  .is much as a month after the
pea k of instruction .

1 1 5 ’ ’ 
~~~~ ~~~~ L L-:::d:: , “

- ‘;.~~

The results of these studies have implicat ions for th e ms.’.tsuremellt cit
achievement using both the p re tes t—tes t  and test—ps.)Sttc’5t p.e r~ttl igms . Tlte data
suggest that there may be metric problems in the app l i s ’.lt lot’. c it  ICC item p~lrsl~
maters based on peak—of—instruct ion data to pre t e s t  da ta .  Both the item dif-
ficulty and discrimination parameters estimated at the pr s.’t s ’st (pris.”i’ t o  In—
struc t ion) di f fered substantially from ths ’se est imated a t  t u e  pt’ak s it ’ is lst rutc—
lion. This result was rs ’inforce d by fs s .’ t s .il’ .t t i ,i lvses c i t  i tem sets obtained
pr ior to instruction and at the peak ol’ ins truct  ion; the v ii’ 151100 ~ls’t’ounted
for by the f irst fac ts.t r was cons iderzib lv I t’sS sit the j lre’ lest t hatt it w .ts at
t he peak of instruction, Tite impl i cat  ion s.’f  t lte ’se resul t s I s tha t iC C— b a se ’s!

pretest and peak—of—instruct is.’ui achievement me,isurc’ments ma’s’ not he on the stime
d imens ion. Thus , the achievement variable mt”.tsure d sil the,’ pi’ t’~~e S t  may he a
different variable than that measured at the peak c i t  ii lstruss.’t is ’s.

The importance of th is f ind ing, i t i t  can he rc ’p1 tested in tither da t a
5t’t5 , is to ca l l  ints’. quest ion the ut ( l i t  v 01’ tIle’ prett ’ s t — t t ’st mode l fsl r inca—
sur ing gains in ach i Cvcms.�itt . If the i’.ret c’s t such it’vemetit v.11’ i ,ib Ie is , in fstc t
st differen t variable from that measured It the’ CO Ils ’ lus ion of Inst rue t It ’ll , It 
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is iil5lppropr is to to cstm put I’ lad iv i dna I cii’ group gst in or c it.tiige Ss ’ s ’I’ t ’S IS i ad i—
s’ ,IIIIS c i t  g rowth  in stc l i  j e ’’s’ s.’Iile’Ilt . Such u’t lst i lgO Ss.’ s ’I’t ’S wciuld he comp le te  1’,’ l ISt ’ I 5 51-I
t~n providing t e l  (able 051 1111s1t’ ’S of  gro’ss.’t t i  ill SIC1I Is ’vemeflt leve ls  hoc. tu t ss.’ s ’ t  the,’
d i t  t o rent ’ os in c, ito v .1 r i5sh to s i twit I’s ’ s ’s.! .1 t the two pci j i l t s  in t me

Cs ’III r,lrv to the,’ Ils.’ 45t  lye imp i it’.it 10514 0! I l l oSt ’  (1111,1 I cii ’ mestsur lug ,iL’ll io v o —
mcitlt ill .1 pro t c’s I — I c ’s t ~ 5t rad i gnu , resu l t s  c i t  t itt’ st ’ t’ s ’IId S i iid’s’ SIll) is 5 I’ I t ito It 55 ’ of
as’. ICC—h ,~sod t e st  — p o s t  l os t  pz~ rad I gtn I or tile tlls.’ t Sl l t ’t’flIe’IlL of l’s. ’ I tltl t 1 OIl , s et 1 t ’ ,Isl
s.s’i t t l itl t ite ,’ 1—month t j ute,’ il htt ’ I ’V . I  1 st itd j et1 . 1 ) t t  1 I I’tilli lilt’ St ’Cs.’Ild ttii ’s’ SIlciWt ’LI

that 1 t.t .— l) . lSOsl ,hs ’ I l l s ’ \‘OIIloIl I love 1 s ’’i t 111151 I, s. S I ,lkeIl ~I S IliUt’ ii .15 1 tIIt ’t l  t is. s i t  t o t ’  I Is ’
‘e,ik ci! ins true t ion sore ,’ s.’cii’.s 151  0111 1 ~‘ I iiie,ei~ 1 v t

,
o l ilt ’ s! Is ’ is ’ll I s ’’s ’ s ’l’lt ’ll 1 s’Vs ’ 1 s. ’S

I i l l I5 i t t’S tslkell .11 t I l t ’ I)e5lk s. ’I ini-i t r i t s ’ t i on. i’ilulS , lil t s l , I t , I  j l l tj j s ’ ,I is.’ Iit~et ~ht ’ss.’
po s t to st  measul ’ emc ’ll t It \s.’ s.’re ciii t h e,’ SICIIIu’ l i C  11101 i ’ t s .’ .15 tilt’ pes i k—o !’ — - i t l S t’  t t t ’t  it ’ll
, is. ’ l t  j ‘V s . ’ills,’Ilt l t ’V t ’I s’St illtsiis.’s . I l ls .’ data did 51151w .1 I s. ’ vs . - 1 di f i  s. ’ t ’ s. ’ns.’ s. ’ LII thi ,,’ achi j t ’ s ’ s ’ —

IIIt ’ tlt  ost imalt ’s , hut Lit  is might  1I, lvs. ’ I’ s. ’s U i  I~’d I’ is)Itl ds~s ign . iS[ ’ t ’ s.’ t S  c i t  th i s ’ s tud ’s ’ .
Slissi Id fu tu re  SI. ud ii’s rep 1 [0 . 11  ci t h l  is i’o sti It ~s’ itil s it ’  W I Ihist ut Ill,,’ I s.’~’ s.’ I t ilt  I t ’ I- —

t ’t ls ’ t ’~ , the d s e t . I  impi V 111.11 gse ill (s ir loss )  Ss ’O I’t ’S utos isur ing ro te l ’st  IsSI .I t I s ’t ’  Lilt ’
p0.tk ci l  ins t ruc t,  is ’li IllS’s’ be llls.’,Ill i l l s’ ,f  ii i l ’ s -  determined us lag 1i ’l’ — I i ,IS ed sl 1t pI ’ s ’ I s - h l o s .

h it ’ P05 j l~ ( i, , ,’ I [l’se,l lags I rout this’ ,L I Is,’ t’—p ot t k— o — i 1151 rut ’ I It’ll s,liI Ii st l  so .trs.’ it’.

support  o I tilt’ ~ ci tent  ial o f  s ’oIlIpllt or I led adapt i ye It’s I I us. ’ ,  for app I it ’ll t~ 151115 111

t i l e  me.lsuremon I, s i t  . ls.’ ii i l,1’s’ome,’fl I . ‘I’he d.l t .1 intl i s ’ ,I ted Ii 110511’ roll I ion sit i PS 111110115’,

I oC— Ii .is s .d  , i s . ’ ii iovemt ’nt loyt ’ 1~ t’s t I 111,1 t s’S siht ,l 1 Ile,’d up to - ‘e ‘s.s’es ’L s ,I ft~,’ t’ illS t ISis ’ I still .

Titus , OVs ’Il w i t h t in l i ted  s il l  lab i i  [ l v  s ’ t  t e s t  i ng  t s . ’ I I l l i Il, l l t - i , wi t i t ’li 1111 4111 Itt ’ s.’ l i . l r—
as - t o r i  s t  i s.’ o I’ adapt i’s ’ s.’ t Os I l u g  in s ’ s. ’ i’t Is t in inst rus.’ t 15)5511 env i I’OtIIlIOtl t S , i t  l1I5i~s’

he 
~~~~ 

I lilt ’ to oh 1.1 ill s.’ ’ l t  V.11011 1 .1011 i s.’\ ’ t ’IIis.’It I os t  ( 111,11 t i-I I or st uds’nt 5 1 i t t  is ’s! .15

I s’ng .15 a l os.5’ wee ks a lt  s.’I’ the 1111101’ 1.1 1 wsis s.~~,\ t ~ i’ s ’j  ill Si s.’OUI’ 50 . ‘iii iS 5115) 11 Id
Ifl j t l  j ilt i,1s.’ h it ’ s’s’st s ’ I’ .iii - 1 I,I ;’I [ “ 5 ’ I s. ’S t  I I t s ’ ,  5551 0111 sit’.il Ill,Iks ’ it s  1151’ Os ’s. ) t i s ’Ill IS ’ S !  i v

t’,,’,ls j h l o  (Sir i’ i 5 essrot)I11S o f  .iI I s i , ’ s. ’s .  Furt ilor l’t ’se.Ir cll w i l l  be iIs.’s ’ s. ’SSs l l’V , 01

s ’ s ’ i I i ’ S s ,’ , I s .’ dt’ternlint’ ‘.shtt ’t it , ,’r I lit ’ s ’l” ss’ ri’s.’ s.,i 11101511 d it ’ ft’rt ’Ilt’es ill ~ tiid s,’tl t ps ’ t ’ f s t l ’ —

nt.e’ls.’e .ettol ’ the peak 01 illSI, m s . ’ 1 It ’ll 5’ s. ’i’O due,’ 10 till’ mot (vat 11)11511 I is. ’ I Oh’ s t’il.lI’

Is ’ 1 or [St is ’ of  ‘ s o  l Ull Ia rv l)sll’t i s ’ ( 1)111 iou

ho tit s’ t ite ,’ stud Los rs.’por t s .’s.i ,t l io ’s’ s ’ \s’Ol ’ s.’ titlll t’ w I Iii ill til l’ i t’ll t s’x 1 s~ I 5 SIll—

gte undo r gI’.uslusi It’ survey b is .’ i - .’ gv C s ’S IS-Is,’. rh is 1. t I l l  it S t ilt’ %0Ils ’ r,i I i ,‘ .ih i I it v
c i t  t i l t ’ stud i os in so Vt ’ rsl I w.I ‘s- s . l s . i t ’  example’ , lit5 ’ wost k I lie,’ I 01’ s11’tIs.’ tt ii’t’ Its’ It’s!

i t t  studt’rits ‘ rt ’s pollses pm [o r  to i n s t  rt ls.’ t, it’ll ma’s’ he due to  h i t ’ S l o t  t lt. et th is
s.s’ ,ls 5551 j ut roduc to ry  s’ ciltl’St ’ . I t is v e r y  pci ss  i b  It’ 111511 Il 1110 re,’ ,Is.l\’ , lt l s ’t’d s’ s. ’ ll l ’SO

nh igilt 5110’,,’ .5 s t ro it i’ ,  p r i c i r — t o — p e s s k — o t — i l l s t r u u c t  loll 1 10 (01’ s t ruc tu l ’ s.’ W hllt ’il is
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