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) PREFACE : -

With the appearance of Virgin Islands of the United
- . i
States Public School Basic Skills Achievemeat Survey, Tech-

nical Report #1: Validation of the Use of the Stanford

Achievement Test With U.S.V.I. Students the Institute has’

embarked on' the publication of a WOrking-Papef Series. .
These papers are intended to present the author's (and the
Institute's) point of view on various subjects as a matter
for discussion and comment by those who agree as well as
disagree with expressed positioné. ‘In this way the Insti-
tute hopes that the final bersioné will be improved in style

. . as well "as rigour. ’

The present paper is ‘the fipst phase of a study of‘

basic skills in the schools of the United States Virgin

Islands requested by the Board of Trustees of che College.
'The'work has taken considerably longer than anticipated due
to fundamental alterations in the design so as to provide
greater depth than originally planned. Unfortunately,
shortage of staff did not allow the prbdgress hoped for to
be made.

& The data for the who}g project have been collectéd,

however, and work is proceeding on their interpretation

and the compiliﬂg of che thre; reports which will follow.

e

Norwell Harrigan

Director |




Abséract

_ A sample of slightly over 1500 was drawn from even numbered.
grades in public schools of the U.S. 'Virgin Islands and were
given the 1973 edition of the Stanford Achievemen; Test (in
grades 2,4,6, & 8) and the Test of Academic Skills férades ‘
10 and 12) in an attempt to assess student academic.achievemenp
in the basic skill areas of m&ghe tics, reading, and English
lgnguage. This report describes g;ase I of the d?ta analysis

which involved the determination of levels of conﬁent validity '

'~ and reliability of the scores obtained from these Virgin Islands

students on these tests which were originally standardized on

*

continental United States populations. )
The results indicate that the tests are content valid for
use in Virgin Islandg public schools at all. of these grade levels

‘?»and that the scores obtained are at least as reliable as those

j’: ) . .
% ) ~11-
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It is almyst becoming a matter of faith that achievement
in basic skills {i.e. English language and mathematics) in

public schools nder the American flag has deteriorated over

. : . / . .
tic Aptitude Test and standardized tests of academic achieve-

ment and as informal as the quality of writing and arithmetic

4 ~ »

skills they perceive in-the young people around them.

.

The reactions of people to this perceived phenomenon are
also varied.” On the govefnment level they include the require-

ment that all students score a minimum grade on a test of basic

skills in order to receive a high school diplpma; that teachers
/ ¢ -

/ .. .

pass a similar test to obtain teacher certification; and that

schools require students taq take additional course work in basic

- }

skills areas. In addition, fedexal, staté, and local governments

-

have initiated programs to provide support in the forms of grants
. . :

and technical assistance to schools at all levels to do research

and set up programs designed to imprqve student achievement in

basic skiiis.

A

- ' At a different level, parents, concerned that the public
schools are nét éoing an gdéquate.jqp in preparing their children

in basic $kills areas, are choosing, in increasing numbers, to

remove their children from public schools and place them in

4

religious and secular private schools. While there are other )
‘ ) " I

’
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reasohs fof the proliferation of pridgte schools besides the
purely academic, the desire for high quality academic prepara-_
tion is one compelling cause of this phenomenon.

The pubyic schools, themselves, haye reacted strongly to '
this crisis in public confidence. These reactions include an
increase in require? courses in language and maaﬂematics areas
with a corresponding decrease in electives in'areas_considered
less ""basic.'" Projects to revise curricula in basic skills
areas proliferate and are receiving more support than they hade
since the reevaluation of~Aﬁericen education engendered by the
shock of Sputnik in the late 1950's.

Iﬁproving besic\skills'achievement was a_concern of the
Department of Education of the government of the V1rg1n Islands
of the United States when it approached the College of the Virgin

Islands to-provide aid in improving such instruction. In an

effort to provide this service, the Caribbean Research Insti-

.tue, the college's research arm, worked with a task'force com-

posed of representativee_from the bepartment of Education and
CRI to determine a course of action.

It became clear after the first few task force meetlngs
that development of any strategy designed to improve ba31c
skills achievement needed to start off with a fairly detailed
description of current ach{evement'levels of'students in terri- -

torial public schools. This information was not available.

“Public school students were administered a standardized

achievement test only at thé end of sixth grade (The lowa Test

of Basic Skills). In other elementary grades most students

’

~
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were tested annually or semiannually at their schools, but the
test given and the (times during the academic'yéér that were

administered varied greatly and: apparently at the whim ¢f build-

ing administrators. "The results of tWese tests stayed at the

schools and were not cgllected at any central point. On the
p "

secondary level there was no program of standardized achieve-

~

ment testing.
An additional factor which limited the use of previously
collected achievement level data was that all scores were re-

- v r

.
ported in a norm referenced manner. That is, scores did not

7

indicate which basic skills examinees had or lacked, but rather

' hWow examinee's scopés‘cpmpared to those obtained by a group of
b L]

'

students to whom ﬁhe teésts were previously administered in-th#

continental Uniyéd ggztes. The Iowa Test.of Baéic Skills
administered to sixth graders did make comparisons with other”
V.I. sixth grade ;t dents (i.e. they reporbed using local norms),
but even thesé were of no use in determining whether or not

\ individual Students had attained specific basic skills.

L
It was .decided to test a representative.sample of U.S.

~

Virgin Islands public school students'u%ing a standardized

. basic skills battery. Choosing the test, the following criteria

3 .~

were used:

1) The test must be technically sound in terms of

/;eliability and item discriminatien,. at least
R for the group it had been field tested on.
2) The test must be content valid for U.S. Virgin

Iélands public school students. That is, there .

{




needed to be 'a high degree of matching between
the‘content and behaviors sampled by the test
and those actually in the curriculum taught ;t
various levels in the U.S.V.I. publf% schools.
.3 The test must include a detailed statement of
the objectives tested while providing'an item
by objective keying p;pcgdure.
4) Scores which indicate students' performances
relative to each objective: must be available.

That is, criterion-referenced scoring must be

provided. : A

* The 1973 version of the Stanford Achievement Test (Basic

Battery) was chosen as the test which appeared to meet the
criteria listed above. It was administered to slightly‘over
1500 students in the Fall of 1980 ‘'in both the St. Thomas/St.

»

John and the St. Croix school districts. This is the first
of;gfseries of research reports'desigﬁed Eo make available the
results of‘this rather1c6mplex study. A simple, brief examplg
of.the quantcity of daté obtained may serve to highl%éht the
scope of this study. The Intermediate Level II‘ofﬁﬁhe Stanford
Achievement Test (administered to sixth graders i; this study)
contained 351 items. It was administered to 225 students in
the U.S. Virgin Islands sample yielding 78,975 individual
pieces of data. The sixth grade sample, dué to a technical
Aiffiqblty (the principal in one school forgot tg_assign the

teacher of the selected class the task of giving the test and

the teacher in another school administered only four of the

-

»

A
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seven subtests), contained the smallest number of examinees ’
* A
of any grade level.. Additieonal reports will be issued regu-
larly as soon as results become available.
4 »
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Vallsty and Relﬁ”,illty of
o ]

Test Scoﬁ%% o

; §
This first report dealsg@?th the establishment of the

LR
validity and reliability of §’§ test scores. Validity refers

Py

to the extent to which the éﬁgt measures those characteristics

which it is rntemdod to meag
L ¥
validity as "one of the magq@ dieties in‘'the pantheon of the

By

’;e Ebel (1961) has referred to

psychometrician' (p.640).
in educational and psychol
Michael, 1966). These ar

construct validity

Gronlund (1976) 1ndrﬁatee that "Criterion- related velld-

!&% 2
ity may be deflﬂed as thj%gxtent to which test performance is

related to some other val“ed measure ol performance" (p. 83).
{g’*&lf &v

This may be performance’ ’ﬁ a task in the future (L.e. predic-
. 3510
’ %ﬁ'”gﬂ"

tive validity) or on somy%ﬁresent objectives not directly
‘ ol

?’a'

¥ concurrenc validity). Since the

purpose of admlnlsterlng?‘
i d

\»;?
measure .of presert s tuder

’} mastery of certain academic objec-
. 3
tives (i.e. there is no'%ttempt to predict future perf{ormance
v ;
ar to infer performance gevels on objectives not directly

foat
vy
BiC

measured by the test), cg}terlon~related validity is not an
[ S

iy

issue in determining thegépproprr&tencss of the otanrord
i}‘-;)

‘Achievement Test in meas@ilng academic achievement in this

’&

study. *3
The term 'construct leidity” was first introduced into

§
* .

o . . l i ‘ . -6~

‘%h achievement“test is to get a direct
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M ’ \\ ) . -7-—

the area of psychometrics by Chronbach and Meehl (1955) who
defined a‘constfuct as a postulated (that is, assumed or

hypothetical) attribute of people that underliées and detérmines

.

their overt behavior. If the behavior can be directly obgerved,

or if the trait can be operationally defined, it is not a gon-

4w .
-, \
\ &

struct in chis sense. Ebel (1979 notes

Most of what we teach in educational institutions
are knowledges, skills, and abilities. These can
all be defined operationally. They are not hypo-
thetical constructs. Ability to type, to spell,

to weld, ability.to solve problems with algebra,
calculus, or computers; these ate hot the kind of
latent traits Cronbach and Meehl had in mind. We
would speak more sensibly, I think, if we did not .
call them constructs. (p. 307) '

N E )

Coastruct Valldlty 1s concerned w1th wnether or Tiot a test is

DN Y

. accurately measurlﬂg the constrUCt it. purports to measure

=

*Since this study is operatlonally defining basic Skllls

achievement as the performance of students 'on the Stanford
2 4 . .

Achievement Test, it is clear that no comstruct «s being

X g 4 ¢
measured. Hence, construct validity will not be a concern in
this report.

The conptent of any curriculum can begthought of as being’

composkd of subject matter content and‘'behavioral changes sought

in students. * For a test to be content valid it'must‘provide re-

sults that are representative of the topics and behaviors we

wish to measure. More formally, !. . . content validity may be

'defined as the extent to which a test measures a representative

S N C e
sample ubject matter and the behavioral changes under

consideratlon' (Gronlund, 1976, pp. 81—82). Effective strategies
5
for determlnlngocontent valldlty 1nvolve determlnlng the objec-

~ . -
- -t
e
K N . -
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tives~- Sﬁmgiedﬁby “the test ,and cxamlnlng the curriculum to

etls T

l -

asceg&a&ﬁ the degree of match between them. Achievement tests |

are primarily concerned with measuring the acquisition of cer-

tain skills and knowledges (objectives) by students, at the time

that the test is given. Thus,

it is content validity that

should bve ol prime concern in this study.

¢

Specifically, do

.the objective ‘tested by the Stantomd Achievement Test corregs-

,

pond to those taught toward in the school% of” the U.S. Virgin

Islands? |

v

e

-

Reliability deals with the 00ﬂ51stency of the scores of

.

/

‘8 test over time and over different exam%nees It is~Purely

\‘. -

e@ statistical phenomenon and cannot be deterﬂlneg 1og1cally

Y

scores of the test rather than of the test,

.as can content validity. F%%ﬁhermore, it

)

is funct}on of the.
1u£

itself. This neans

AN

that a test mey give highly reliable scores fpr one group of

examinees, but result in lower reliability-with another group.
a -

In essence, what we are concerned with is whether or mot the

-

* ~ . . -
test scores represent measures of the same fralgs cach time the

test is given.

.

.

/ \ »

|~

. . * | ..
It is important, then, -that whatever Teasure of ‘basic

skills achievement is used, that the measure be content wvalid

fof the curriculum used in Virgin Islands public schools and

<

~

‘produce reliable scores whén administered{to Virgin Islands
|

public school students. "

|
|
|
|

/ .

As any good commercially available s/nndardized‘test,mthé

i973 edition of the Stanford Achievemcnt

on a large sample of students.

‘esl was standardized

The SAT iéphnical Data Report

5
|

—
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(1975) indicateg thaf a saniple of over 275,000 pupils “from 109
school sxstéms in 43 §ﬁg§§s in the United States. made ugﬁ%he

. . . P N
- . standardization samples used. Table 1 provides descriptions

'." ) \ - - . N . . ’
o : of these samples and How they cumpare with a description of the

. « population of the continental United States.- Content, validity

. was establishéd by curricular analysis using information from a

; . large'number of sources-. -

& -

4 . . . . . N .
“ Basié¢"to the cdenstriiction of a setries of achievement -
tests is the identification of what is being taught
in the schools acwoss the hation. The most important
. . sources for curricular analysis were (a) textbook
series in various subject areas (iancluding the prepa-

-y

’_' . ration of detailed analysis of the cpntent of the .
. books most,widely used in, each field); (b) a wide
., L‘\ variety of courses of study from individual school
) . systems; (c) ‘§tatements of objectives from various
state and national committees’, and the opinions of
experts in various fields; and (d) the research
i literature pertaining to children's concepts, expe-’
rience, and vocabulary. . (Technical Data Report, p.12)
- ’ B - . )
The reliability of the scores '0f the standardization sample
- [} v '
was determined by using the Kuder-Richardson Formula 20 and by
o " calculating the standard error of measurement of the scores.
Two measures of reliability were used !&%ce it is known that
a high homogeneity in tested groups will lower the reliability
estimates obtained using the KR-20,but that his effect is dealt
: with in determining standard errors. In addition, the standard
error of measurement is more meaningful in interpreting scores
of'indiv;duél students. With very few exceptions, the reliabil-
ities obtained from the standardization samples ranged from .84
. to .95 using the KR-20 formula. )
. # e
' While the 1973 version of the Standford Achievement Test

. ® TN .
appears to be educationally sound based on the standardization

i
»

’




. N Table; 1, N ' e
; ~ RS 3 .
. Summary of Characteristics i
of Standardization Samples] y
. .
r'd . 4
i . ' . National
' ‘ Stanford - . Stanford U.S. Population f
Characteristics Population '+ Range 1970 Data
» . . . R ( - +
> Percent of pﬁpils by )
community size , R , LD ] .
0-49, 999 . © 700 | ~ " 64.1
50,000-249, 999 14.2 L 15.2 o
250,000 or more 15.9 - 20.7 . .
Percent of pupils by i . T “ :
Geographic Region : . ' . ‘ R ‘
Southeast ¢ 23.8 * - 22,2
North Central 21.6 ‘ r 27.8
Nor theast ) 26.5 . 24.2 ’
West ‘ , 28.2 ‘ -~ 25.8 ‘ ’
Meditn Family Income $9,096 $ 4,878 to . $9,59)
$13,593
9 .0
Median Years of Schooling
(Adults 25 yrs. & older) 12.1 8.4 to 12.1
T 12,6 N
Average Class Size ) . ’
(Student-Teacher Ratio) 26 .4 - 18 to 24.3 -
- 36 . Y B

Average Starting .
Salary of Teachers $7,116 $ 4,500 to ~ $7,064

o0
Average Salafy of - .
Teachers . $9,360 $ 4,500 to $9,265
. - 11,500

.

Median Yearsi g ' .
Teaching Experience .10.8 . 5 to 24 10

Percent:of Grade 1
pupils who attended . .
kindergarten . 84.6 ' 0, to 100 71.8

" Percent:of Schools Using
Some Team Teaching . 67.1




Table 1 continued

L)

¢ H 4

’ T Stanford - ' Stanford o " National -« .
) Population .. Range U.S. Population
Characteristic¢s A 1970 Data
Percent of Schools Using . ’

Some Teacher Aids 97.5

Percent of Pupils Not

Promoted to Next N\ . : . ~
i Highest Grade :
Grade 1 3.9- 0.0 to 25
Grade 2 1.8 0.0 to 15 - ' LT
Grade 3 1.5 0.0 to 10 : :
\ Grade .4 0.9 0.0 to 10 - ’ ~ ' .
. Grade 5 ' 0.8 0.0 to 5 c
Grade 6 1.1 * 0.0 to 5
Grade 7 1.2 0.0 to 11 ,
Grade 8 1.3 0.0 to 9 .
Grade 9 2.4 0.0 to 9

Percent of Pupils , ’
p Non-public Schools 9 12

Percent of Major .
Ethnic Minorities ) N
_Blacks 11.6 0 to.60 o1 .
N Hispanics ' 4.6 0 -to 60 4.6
Other Less than 1 Less than 1
-~ .

lirom Stanford Achievement Test: Technical Data Report, p..21.

! -
’ . -
. . .
- .
'
» .

-

————
.
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¥ .
k groups data, the ‘groups contained only contimental U.S.

students. - Likewise, the test makers most probably did not

take Virgin Islaﬁd§ publ&q school curricﬁlum into account

when designitg iteﬁs. Thereéfore, before the scores of any

tests of basic skills can be used to draw conclusions about '
' A

o ,
. V.I. sfudents, the content validity and reliability of these

test scores for Virgin Islands students must be established.

Hence, this report.

.




;o Method
' Sampling : : ’
. — The Juane 1, 1979 enrollment in the public schools in the-

L)

. Virgin Islands of the United States was 25,426 according to

-

the statistics issued by the V.I. Department of Education. It

was clear that testing this number of students was economically
unfeasible. The preferred alteinative would have been to

generate a random sample of students in grades K-12 to be tested,

but it was equally clear that this would haJe produced an in-

"tolerable disruption of classroom activities. Therefore, in

IN

‘an attempt to obtain 4 representative sample of students, -

Ya cluster. sampling was used with the clusters being defined as’

classes. The number of classes to be selected for the sample from
, each grade in eaci of the St. ‘Thomas/St. Jonn and St. Croix
districts was determined by calculating the ﬁroportidn of the

tofal K-12 student population in each grade in each district’

*
.

and -assuming a class size of thirty. .

- Selecting whole classes presented an additional dif ficulty.

?

The small numbér of classe3rselec£eﬁ in each grade might have
made obﬁaining a representative sample of students more diffi-
it .

cult. This is due t0 the fact that while classes in a given

elementary school may be heteroge&eous, the stchools thémselves

.are not. This is pecause elementary schoole in the U.8. Virgin
Islands are essentiaily neighborhood scheols. Virgia Islands

neighborhoods tend to be homogeneous in terms of socioeconomic

‘status of residents. To overcome this problem, it was decided

to increase the number of classes tested in a given grade

-




e

‘number of students

seemed acceptéble sirfce many of the objectives tested by the

Stanford Achievement St carry across adjacent levels of the

test and there was no ason to suspect that the patterns of
academic achievement of

)

differenp from those in

in obtaining testing materiabs resulted in testing being post-
. X ;
%3

ested by testing at alternate g%adqs. This |

poned until the Fall of 1980.%3In order to deal with. the cohort

of students eriginally selecte i even numbered grades were
3
actually tested.. T .
The classes to be tested were chosen by chance. Specifi-

N : . . . -.- .\’
cally, for each grade in each district a listing of classes

. was made and each class was assigned.a number. A table of

random numbers was consulted. Numbers were drawn from the table

-~

until there were the same number of random numbers chosen as
there were classes needed for the sample. In the éase of

duplicate numbers being drawn, the duplicate .was ignored and
another number chosen. If the number chosen was outside the

range of the number of classes on the list, it was ignored and

another number was chosen. When sufficient numbers had- been

drawn, the listed classes.which corresponded to these.numbers

were included in the sample. This procedure was repeated for

each grade in each district.

1y

Al
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The sole exception to this prdcedure was in the’eighth
grade portion of the sample. On S$t. Thomas,-homeroom classes
are somewhat homnogeneous in that students repceating eighth
grade and those in the eighth grade for the first time are
placed in separate homeroom classes. Since the levels of !
academic achicvemeAC for repeaters and nonrepeaters are Vary
likely different, ithe proporclolot repeaters and nonrepeaters
was determlned to come out with a‘number o7 classes needed in
the sample from each group and the groups of c]assea of repeat-
ers and nohrepgatcrs were sampled separately in the manner
described in the preceéing_ ragraph,

_Elena Christian Junior H¥gh School on St. Croix ds on‘split

)

session. principal oi that school felt that there were

* definite differences in\achievémcnt levels hetweengzhe students

in the morning and afternoon sessions. Because of this, classes
in,, the mbrning'and afternoon sessions were sampled separately
using the same procedure employed on St. Thomas for the repeating

3

and nonrepeating hcmeroom_claases._ .
If siﬁple randoé sampliné has bean used in selecting
students to-be tested, a sample siae of approximately 2000
would have been the max1mum 51¢Q required to, obtain an” accuracy
of about #27 at a 95 level of confldence when estimating the
croportion of V.I. students reaching certain objectivcs from
the sample prcportions if a typical proportion answering each

item correctly were .50 (see Asher, 1979, p.166). Infactuality;'

due ‘to student absences, failure of school personnel to carry

out requested tasks, and other difficulties, the sample size .
%
Y "
A
V@g‘ .
{ 9:\ 1 ‘ *
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’

bgéained was only 1535. Howéver, examination of the difficulty
index%s of the Stanford Achievement Test itehs on all "levels
revealed difficulty indexes considerably different from .50

on most items. This &ould tend to shorten the size of the
confidence interval. Finally, the financial and organizatibnal

constraints cited previously forced tHe investigatoré to use

.cluster sampling technlques rather than random sampling. ‘Sipce

6he ifitraclass correlatlons (i.e. the éffects of c’luster}fno on
the standard deviations of the achlevement test scores) were )
not known, this factor also contrlbutes toward making the above
mentioned accuracy estimate a rather crude one. .It can, however,
‘'serve as a rough guideline. : N 1

Table 2 pfesents the relevant sample size data. The sixth-

and second grade samples from St. Croix are smaller than had

~

been hoped for -the following reasons.‘ As-indicateq;pre-
viously, the ceacher of .one of the sixth grade classes only

administéred fout of the seven subtests. In a second grade

" class, the tecacher was ill during the days set aside for test-

ing and the test was not édmiﬁﬁstered. By the time this became
apparent to the inveStigatofs,(it'was too late to go back’ to
éf.\Croix to retest. |

Aéide from the diffiJthy in estimating precision of the

proportions .of students obtainifig correct scores.on various .
~ ’

»

items, the sampling procedure used presents another‘difficg&ty.

Because of the previously stated practical considerations, it

was necessary to employ cluster sampling (sampling whole classes)

4

rather than simple random sampling ol students to be tested.
. ﬁ ’ ' ’*7'\' ) b ) =
. y Ve S
% 2} ., ~
\ +

~

.
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Table 2 i ' il
U.S. Virgin Islands Sample{Sizes ©
Test Total. St.Thoimas/St.John St..Croix
Grade Level ) System - District District
12 TASK 1L , 129 o 74 . \\\ 55
10 TASK I 154 167 87
3 Advanced 345 173 172
6 Intermediate II 227 . 146 - . 81
4 Primary LII -, 346 . 186. 160
2 Primary I 234 L 143 91
TOTAL 1535 ) 889 - 646

The principal drawback to cluster sampling, is .the likelihood of
: \ ) | X
increased sampling error. In general, as the sizé of the sample

.

increases, thc size of the standard error decreases. This applies,”

however when each.sample element (in this case, each student) is
. k-1 - .

selected independently of every other element. In cluster saa-

pling the elements are, by definition, selected in a group rather

"than independently."The effect of clustered selection on the
g B, 2. -
standard error will depend on the similarity betweén the &lements
P ! A
in the cluster and those in the population. In many cases,

-

sample elements selected in clusters will not show- the same
-

variation as an equivalent number selectedzgndependently

’

Students who attend.&ie same school and are in the same class
may be more llke one another in a characteristic such as 3ca-

1

 demic achlevement than students in the publié¢ school populatlon

as a whole. - '

>

The relationship between clustering and sampling error may

be summarized as follows. If all the elements (students),in a-

2

Jmean




y & v . :r ) ‘ ’

‘cluster (class) were identical with regard to achievement and

--totally dlrferent rrom the elements in other clusters - the

, »

-

sampling error would be extremely high. Clustering, in this
case, would tend to make the clustered sample tgquivalent in
size to a simple random sample with as many subjects as there

are clusters, ratﬁcr than elements. Hence, g sample made up

\ "‘\* ’ g ° i :
of 60 clusters mighg‘be equivalent to a sipple random sample of

~
-]

4w .
60 individuals. This\is obviously an extreme case that is

-

_never seen~}n°practice% At the opposite extreme would be a

i

series of clusters showrng the same var1at1on w1th1n each

cluster as srmplc'random famples of tqe\same size. In this - .
. ' casé,.each cluster would represent the entire oopulation,j
ahother‘conditioh,rarely met in practice. Most sampling sirﬁa- \

tions fall in betwggnztheae extremes tending toward onie or the
v‘a Fs s
otHer accordm7 to the characteristic belng studled In general,
) ,
accordlng to Warwick and Lininger (1975), experience has shown

that well-designed cluster samples will produce standard errors

that are about one and one-half times as large as the standard

+errors from simple random samples of the same size. . Y
This situation should not have any effect*on the descrip-
14 ! N .
‘tive statistics reported in this document, but it will enter ,
into the interpretation of the results-of Hypothesis’testing A
using barametric ‘techniques since these latter techniques rely
on estimares of the standard error. These will be discusse
as tﬁe results of these testd are dealt wrth In general,

* however, the resultlng under-estimates of the standard error , g

of the means will result in test statistics.that are higher

¢ > -
4 P o
» . .

2 ¢ 1 L4

1),

O ‘ . oy r~ bt
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than they would have been il cl¥tered standard error estimates

had been used;:
~

Notwithstanding the difficulties involved in sampling,

the researchers are confident that the resulting samples are

as representative of the eatire V. 1. pubiic school population s

as Ls really possible given the nature of working with human

. N - .
subjects and the organizational considerations of schools com-
bined with the r@$ourées available for the study. The diffi-
. ’ ‘

2 ¢ culties encountered are not untypical of those commgnly'found. )

when doing field work in both public and private schools. :

.Testing Procedure

$esting was done at the grade lével recommended by the-

test -publisher. Table 3 indicates the subtests of the battery
} .,Q' \ -~

given to ehch grade. This was primarily done to insure the

y content validity of the ‘examinations. Tests were administered
by classroom teachers or guidance counselors, at the disqretion
of building administrators. Each person who was to administer

; .
tests attended a two hour training session at either the Qolleée
.of the Virgin islands St. Thomas or St. Craix campusel. During
this time the purpose of tﬁé testing was explaiined, the test
aﬁd‘inst%uctionumanual were reviewed, a éegﬁing schedule was
' ' S

distributed and reviewed, and testing materials were distributed.

- 1 s

These inéluged a practice test for each of grédes x4, aﬁd 6.

This was to be given to students the day prior to the firsf

\

day of testing in order to give them practice in reading and

"answering multiple choice standardized tests.
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Tests were adminiSte;ed in the St. Thomas/St. John district
dur%ng the .week of October 21, .1980 and in tHe St. Croix district
during the week of December'l, 1980. Testing materials and com-
pleted answer sheets were collected, answer sheets checked to

. determine compliance with marking instructions, and answer

documents were sent to the Psychological Corporation of Iowa City,

Iowa to be machine scored. &




~ Table 3

Stanford éubtests Administered

) . at Each Grade Level
Grade ., Subtest _ Number of ILtems
. Crade 12 Reading 78
(Task IT Level Mathemat tcs N ) " 48
.. English 69
Grad. 10 .
e U0 < 1 Level) Reading 78
' . . Mathematics e 48
English S 69
vode 8 , v Vocabulary 50
tAdvanced Level) Reading Comprehension 74 7
- e Mathematics Concepts 35
) Mathematics Computation 45 ’
\X// . Mathematics Applications 40
S Spelling 60 .
’ Language N
Grade 6 °* Vocabulary 50 }
(Intermediate 11 Level)’ - Reading Comprehension 71
Mathematics Concepts 35
Mathematics Computatjion 45
Mathematics Applications 40-
Spelling o .60
Word Study skills 50
Language - 80
Grade &' Vocabulary 45 .
(Primary Level I1I) ) Reading ,Comprehension 70 R
. Word Study Skills . 55
Mathematics Concepts - 32
Mathematics Computation + 36 .
Mathematics Applications 28
Spelling ! 47
' Language \"i 55
Grade 2 . Vocabulary 37
(Primary Level I) ~ Reading Comprehension 87 .
‘ : . Word Study Skills 60
‘ P - Mathematics-Concepts © 32
Mathematics Computation ' 32
. Listening Comprehension - 26
: -21-




Results
—_—

¢ AY
4 7

Table 4 prowides’ descr1pt1ve statistics using the raw scores,

(number of 1tems correct) of students on each subtest oﬁ the

Stanford Achlevement Test.

’ .

Content Validity .o .

« The content validity of the various levels of the Stanford
Achlevement Test used to collect data ‘on basic skills achievement

-

was determined by using the following‘strategies:

-

I) Collection of wr1tten currlculum guides used in the public

?

»schools. The oojectlves,axpllcltly stated or implicitly
inferred.ln these documents were con;ared with-the lists
of objectives tested provided by the test publisher.
" 2) Text bdoks used in the teaching of bas1c skills subject
matter were- collected from sélected schoois&' Stated and
implicit objectives in these texts were coﬁpared with the }
test publisher!s objectives. \\\ .
3) The test objectives were shown to elenentary and secondary
s ' subject area superv1sors who were asked to determlne the
degree of match. between those objectives hnd what is taught
in the4pub11c schools at the indicated grade levels,

4) Selected building pr1nc1pals in St. Thomas were asked=to
review the objecti®¥s of the test and give their oplnlons
concerning the degree of match between these objectives

' and the objectives taught toward in the clasSes in. their

schools.

RC S
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Table, 4 rs

’
Descriptive Statistics of Stanford
Achievement Test Raw Scores

* .- .
U.S.V.1. System STT/S1J f STX
Mean Stand. Dev. Mean Stand. Dev. Mean Stand Dev.
{ R -
Grade 12-Task 11 lLevel
43.9 . 13.8 40.6 12.3 48.3 15.2
25.3 -8.3 24.6 7.4 26.3 . 9.4
46:8 11.2 45.6 10.9 48.4 11.5
¢ Grade 10-Task I Level
45.6 14.0 43.6 14.2 48.5 . 14.3
-32.0 - 1436 = 32.1.ie 16.9 | £l393l.5 0 v, B u™
48.0 12.0 47.6 "'10.8 49.0 14.0
3 . ;
Grade 8-Advanced Level .
21.0 7.2 20.7 6.6 21.2, 8.5
31.5 15.4 32.6 17.4 30.5 13.1
15.3 5.8 16.4 6.0 " 14,27 5.3
23.0 7.6 23.3 7.1 22.8 8.2
16.9 + 6.6 17.7 6.6 16.1 6.5
31.8 . 12.3 32.8 11.8 . 30.8 12.9
35.6 12.1 35.8 - 10.6 - 34.6 13.6
Grade 6-Intermediate II Level
21.6 7.8 22.6 8.1 . 19.7 6.8
32,5  12.4 > 31.8 ' 12.7 33.5 ° 11.5
28.6°  11.1 ° 29.4 11.5 27.1 10.3
18.2 5.7 19.3, 5.5 16.4 5.5
25:0 7.4 . 24.8 8.0 25.4 6.3
18.4 8.0 19.2 , 8.0 16.9 7.8
« 35.2 13.6 35.5 14.2 - 34.7 12.5
37.4 13.8 37.9 15.0 37.0 11.5
Grade 4-Primary III Level . . .
’ o R s . R At
23.6 7.2 SR 230 5.9 ° 26,0 - 8.4
42,3 11.5 C42.2 ° 11.3 42.3 11,8
29.8  10.0 _ 30.8 9.2 %8.7  10.8
15.5 5.3 ., . 15.0. A 16.0 6.2
20.4 6.1 19.6 5.1 21.4 7.0
13.8 5.8 13.8 5.5 13.8 6:0 ~
30.9  °10.2 30.4 9.2 31.5 11.2
28.9 8.8 - . 28.1 8.1 .. 29,8 9.4
4 -23-
27
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. U.S.V.I. System STT/STJ .- sIX
Test ; Mean Stand. Dev. |, Mean Stand. Dev. Mean Stand. Dev. !
Gréde 2-Primary f Level’
Vocabulary ‘ 21,7 5.1 22.7 4.8 N, 2041 5.1 \
Reading (Part A) . 3.1 3.8 36.3 15.2 30.5 10.3
Reading (Part B) 29.5  48.9 30.7 ' 8.4 ' 27.6 9.5
Word Study Skills X 47.5 9.4 48.7 . 8.7 45.6 10.1
Mathematics} Concepts 19.0 4.4 19.7 4.3 18.7 5.6
Mathematicg- Computation. 2155 5.0 22.0 4.6 20.7 5.4
Listening Comprehension 16.8 4.3 17.9 4.0 15.2 4.4
.2 ‘s 1
e I3 » ]
’ ‘ M
p >
3 v
\
b3
. ‘\‘
A > . :‘Y ;
.
- N i
a
I
|
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3) Teachers yho administgred the tests in their class-
rooms were asked to review the test publisher's
objectivis and to determine the degree of match
between these objectives and the basic skills they
expected thqu,sLudeﬁts to héve obtained.

Using these LQChniques,‘Lhe researchers weve satisfied .
thatvthe test &id, indecd, test a sample op objectives that
was consisteng with-the objec;ives‘usﬁd in teaching in the

, . public schools of the Virgin Tslands of the United States. }

A . *
N

Reliability , ' . '

The estimates of reliability of the test scores are pre-

sented in Table 5. The KR-20 reliability estimateZ for each
&

.

"'u . * .
test is reported along with the KR-20 estinate for the mainland

[

standardization samples as presented in the Technical Data Report.

The issue of interpreting'these reliability estimates is a complex

one and will be dealt with in more detail at the conclusion of

this report. The  author felt the need to have at least a

tentative criterion for making decisions regarding the accept-
ability of the reliability %stimates obtained from the V.I.

sample of examinees. Hhe Stanford Aclhievement Test is considered

[

2 . ' ,
n 2 2 - «
ryx =.[n/(0-1)] [0 x-Zpq/ (0 )] .
where ry .= the reliébility estimate "~ * .(From Stanford Achieve-
r= the number of scores ment Test: Technical

-~

o6lx = the variance of the distribution
of scores
p= the proportion of examinees marking
the correct answer on a particular “item

q= l-p

Data Report, p. 35) -
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to have more than acceotable reliability when administered to
the population of examinees upon which it oas standardized
(i.e'. continental U.S. students). Among the indications of
this are numerous~reviews of the test in the literature
(Kasdon, 1974; Lehﬁann 1975; Chase 1978; Ebel, 1978; Thorndike,
1978) and the fact that it is widely used in the schools
However, the literature is replete with stqdies which indicate
that standardized tests of academic achievement tend to Produce

less reliable scores when administered to students from low

]

socioeconomic status homes and to those who are culturally
different from the majority of those on whom the test was
normed (see.reviews and discussions in Anastasi, 19Sé;tTyler,
1956; and Deutsqh: 1960).‘ Therefore, if the reliability
estimates obtained from a sample of U.S. Virgin Islands students‘
who took the Stan:ord Achievement Test are at least equal to
the reliability estimates -obtained from the standardization
samples, it is reasonable to conclude that the test scores are
reliable indicators of academic achievemeat for these students.
For each reliability estiﬁate obtained from the V.I. sample,
a reliability différence was found by subtracting the standard-
ization groups' reliability estimate frog the local groups'
reliahility estimates. The distribution of these differences
is shown by the histogram in‘Figure 1. The median reliability
difference was -.038 with a range from -.20 to +.05 with the
distribution skewed 'to the left (i.e. negatively) quite markedly.
In aodition in an attempt to observe these reliability
differences from another perspective, for each pair of relia-

~

bility estimates (the standardization group estimate and <the

e
’

! H

o)
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Table 3

) Stanford Achievement Test Raw ’ {
- , Score Reliability Estimates

STAND. Usv1 ST THOMAS/

GROUPS SYSTEM ST JOHN ST CROLX

T Y TEST © KR-20 KR-20 KR-20 KR-20

Grade 12-TASK II Level

Ch Reading ; .94 .93 L91* .95

“Mathematics © .94 o911 .90% .91
English . .94 i .87%* .84% ..90

Grade 10-TASK 1 Level

Reading , ' .95 \ .93%* .94 . .94
Mathematics ° .94 .98 .99 .89
English' . .95 L92% .90% .95
. Grade 8-Advanced Level ’
Vocabulary .89 .83 .78% .87
Reading Conprehension .94 - .95 .97 .93
Mathematics Concepts . .86 L74% .81% .75%
Mathematics Computation .89 ~ .85% .83% .87
‘Mathematics” Application .91 .83% .83¥* .82%
Spelling _ 94 , .93 .92% .93
Language .94 ©.88% L84 .91%
h Grade 6-Intermediate II Level
R ' Vocabulary .90 .85% . 86% . .80%
Reading Comprehension .94 .93 .94 .91
< Word Study Skills - .95 .93%* .94 .92%*
Mathematics Concepts .85 - 79% . 78% 77
Mathematics Computation .90 ».85% .88 .78%
Mathematics Application .92 ) .89% g 9% ’ »89
- Spelling .94 . .94 .95 ~93
Language .94 .92% .93 .87

Grade 4-Primary III Level

Vocabulary .88 .83% . L 75% .88
Reading .96 .91% J91% .92%

Word Study Skills - .94 .90% . 88* .92

» Mathematics Concepts .86 ' L77% .66 .84
Mathematics Computation .37 .83%* .715% .87
Mathematics Application .92 .86% L84% T .87%
Spelling .93 .93 L91%* .94
' Language , - .92 .86%* .84%* .38%

-27-




Table 5 (cont.)

ST THOMAS/

STAND. USVi
GROUPS SYSTEM - . ST JOHN ST CROIX
TEST KR-20 KR~20 KR-20 , KR-20
Grade 2-Primary I Level

Vocabulary .86 L12% L11% L71%
'Readlng Part A .94 .98 .99 .94
- Reading Part B .95 .92% .91 .92%
Word Study Skills .93 .92 .91 .93
Mathematics Comcepts .81 SI1E .69% L74%
Mathematics Computation .87 .81 .78%* .83%
Listening Comprehension .77 T 74 .70% .72

*Signifiéantly lower than the standardization groups KR-20
at p=.05 :

i

e

(<

(o
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V.1. sample estimate), the hypothesis that the differences in
reliability obtained were less than zero was tested. Reliability

estimates were transformed using 7" transformations to normalize

1

thc skewness of the distribution of the correlation measures

3. ‘One tailed signifi-

-

and the hypotbesis tested with t-tests

~
-

cance tests were used. As indicated by Table 5, 64 of 198 com-

» ) . L T » "Q .
parisons show lower reliability in the V.I. -sample (i.e. differ-

2nces less than zero).
A note of caurion is in order ia interpreting the results

oY rhese tests of.J}gnltlcant dlfferOﬁC(S As previously .
’; / LD
pointed out, cluster sampling was used in obtaining the sample

of Vivgin Island students to be-tested rather than éimple random

sampling. The result of this is that the actual standard error

5

of the bamplL may very well be larger thah the one used in chl-
culatimg the L statistic’ (estimated’ byt [l/(N 3)}%]) The result
of this would be that the values of f obtained were larger thnan

they shpuld have -been and that some*of the differences from 7

zero that were noted in Table 5 to be significant at the p=.05

level may actually not have been. -To put it in technical terms,
) \

the ‘probability of Type I error is probably greater than .05 in

each of these hypothesis tests. This is a definite weakness

- o«

. - L . b
in any conclusioans we might draw from these tests. However,

from a practical point of view, given the decisions to be made,

3

L loge (l+4r

(Hayes, 1973, pp. 662-667)
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Figure 1
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Type I error 1s the error of preference.. That is, fhe couse -
quences ol mistakenly assuﬁing that scores are less reliable -
for V.1. would be¢ that we would lthor loek more closely at
these tests ffom'which the scores cgme“br discard the resuIts,o§

‘

the testing as, being unreliable tor V.{; students. In this case
. . ) ¢

what is lost is mbch time and, possiblyi 3ome money. On the

other haqd, the consequence of Type 1T errors (mistakenly . N

assuming thatjlocal scoyés are at least asjreliable as the

v .
standardization groups' scores) would be to go.ghead and use
«« the unreliable seores- to make dec151onawab9ut basic. skills g v iwtmr . s

R ;

levels of V.I. students and, )b0351bly, to make decisions regard-

inginstructionélstrategies that will be used in Lh? schobols.

in esseﬁcg, then, whag redults is a rather liberal test of the

hypotheses and, given The nature of the decisions to be made,

this may not be totally undesirable. However, it must be kept .

in mind when interpreting these results that the actual level

of Type 1 error 1; not known aad that it is probably higher

than .05. 1In any.event, we can use Table 5 to_flag tests where

reliabilities may be less than acceptable.”

It was noted that, in the majority of cases, the variances

’ ) ;

- of the raw scores obtained by the V.I. sample were considerably
Yower than those reported for the standardizaaién groups. This
homogeneity is a pheqomendh commonly found when testing .samples
drawn from populations composed largely of persons.from low
socibeconomic status homes. ''The reliability of any test is

partially dependent on the sample of individuals tested to-

obtain the coefficient. 1In general, the wmore heterogenecous .

x
%5
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the sample with respect to whatever the test is measuring, the

higher the reliability coefficient will be" (Techaical Data ' =

Report), p. 35). The standardization groups' reliability co-
. efficients can be adjusted for homogeneity using the variances

*  obtained from the locdl sample making relisbility comparisons
. . ' -
‘- more meaningful.a .

Using the adjusted reliability estimates for the standard-

. ‘ -

ization groups, the differences between this group's\and the
V. 1. sample's reliability‘%stimates,Was calculated employing
©-..the same procedure used with the unadjusted estimates. The

distribution of these differences is shown in the histografa in
¥

Figure 2, The median reliability difference using the adjusted \\__
estimates was -.002 with a range from -.06 to .02. As wirh the .

’ -

unadjusted scores, the distribution is negatively skewed, but,
. .
not as markedly as with the unadjusted reliability estimate
differences. When the standardization group's reliability
. .

estimate9 are adjusted for homogeneity, the differences between
.- the religbility estimates of the two samples beéome\féﬁer and
. smaller.
| Table 6 presents the adjusted estimates of reliability for
the standardization groups' and the results of tests of the
hypotheses that the differences between the standardizatien

v Ky

- groups' reliability estimates and the estimates of reliability

v

4 ‘ : o
- ) 2
. ormul - - 2 3 pA - TR
Using the forimula pxy (1-0 X /o X) (1 Py )
: . A oy s
where Pxy andozX are, in this case, the reliability coefficient
and variance of the standardization groups and px*y* and 02y% are

the same statistics for the V.I. sample. . .
. (Hayes, 1973)

ERIC - I ¥ | ’
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Figure 2 * .
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Adjusted  Stanford Achievément Test Raw Score Reliability Estimates 7

Table ©

o«

TEST .~

USVI SYSTEM ST THOMAS/ST JOHN ST. CROIX
Adj. Stand, Local ' Adj. Stand. Local Adj. Stand. Local
Groups Sample Groups Sample Groups Sample
AN KR-20 - KR-20 - KR-20 KR-20 KR-20 KR-20
‘ Grade 12 - TASK II Level
Reading - .93 93 . .91 .91 .94 .95
Math&matics \p .83 .87 .85 .84 .91 © .90
English ' .91 .91 .91 .90 .91 .91
. Grade 10 - TASK I Llevel
Reading .93 193 9% .94 .94 .94
Mathematics - .97 .98 .97 .99 .90 .89
English .93 .92 .92 .90 .95 .95
3‘} L3N
G
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Taglé 6 (cont.)

e

TEST USVvI SYS?EM ST THOMAS/ST JOHN ST. CROIX
) © Adj. Stand. Local:, Adj. Stand. Local adj. Stand. Local
Groups Samp}e\x Groups Sample Groups Sample
KR-20 KR-20 ¥ KR-20 KR-20 KR-20 KR-20
Grade 8 - Advanced Level
Vocabulary .82 .81 | .79 .78 .87 .87
Reading Comprésension .éé'.} .95- .95 .9; .92 - '.93
Ha:héﬁatics Concepts .79 ;;9 .80 81 .75 75
MifngmaticsCom;utation .85 . .85 .83 .83 ) .87 .87
hathematics Appli?ation .83 .83 R .83 .83 .83 .82
j3pelling 93 .93, .92 .92 .93 .93
lLanguage .90 .88% .86 .84 .92. ‘.91
Grade'6 - Intermediate II Level

Vocabulary .36 .3b 87+ .86 .81 .80
Reading Comprehension .92 .93 . .93 ©.94 7 .91 .91
Work Study.Skills .93 .93 .94 .94 .92 .92
;Machenwti;s Concepts 79 .29 .78 :78 .77 .77
MaLhematicsComputatioﬁ tBEQ ., .85 87 . .38 .79 .78 .
Mathematics Application .90 .89 .90 .89 894 .89
Spelling 94 a4 .95 .95 .93‘ .93
Language 41 o Ky /\ 92 .93 .88 7




Table 6‘(cont.)

TEST USVI SYSTEM ST THOMAS/ST JOHN ST. CROIX
" Adj. Stand. Local Adj. Stand. Local Adj. Stand. Local et
, Groups -Sample ' . Groups Sample Groups Sample '
- . KR-20 KR-20 ~ KR-20 KR-20 . ) KR-20 KR-20

» Grade 4 - Primary III1

>

. Vocapulary- .84 .83 .76 .75 .88 - .38

‘Reading Comprehension .93 .91% .. 92 .91 - .93 ~ .92 .
Word Study Skills .91 .90 89 88 .92 .92

‘© - «Mathematics Concepts - .78 .77 .68 ‘ .6€ Y A
Mathématics Computation” .83 .83 . .70 .75 ’ .87 .87
Mathematics Application .87 .86 ' 1485 784 . .88 .. .87
Spelling .93 .93 .91 791 ) .94 .94
Language . . .86 .86 84 BT I .88

Grade 2 - Primary I Level

3 . hd

g Vocabulary .76 .72 .72 71 .76 .72

i Reading -, Part A .97 .98 .97 .99 94 94 T
AR Reading - Part B .93 .92 .92 91 .94 . .92
z:a' Work Study ékills" o .92 89 1 92 .93 o
P * Mathematics Concepts C.72 .71 ¢ .70 . .69 “ .74 74 ?
{;’2‘/ Mathematics Computation .80 .81 : .76 .78 .82 . .83' ‘
AQ?%Q Listening Computation .78 T4 ' .73 .70 . .78 .72

\

*SignificantlywiGWer than the standardization groups' KR-20 at p=.05
.-
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Loy the scores obtained by the V.I. sample are less than sero.

Again, the caution mentioned in aiscussing the h?ﬁothesis tests
/7 " using the unadjusred reiiability estimates holds true. The

actual levél of Typeﬂl exrror involved in these tests is not

feally knpwn and is most probably higher than .05. Even under

¢

tfi?s conditivn, however, only 2 out of 108 comnarisons showed
differences significantly less than z;ro: Since the p=.05 level
was formnally used, these two differences could be expeqted as

a result of Type [ error (i.e. as a result of chance). In fact,
slightly more than 5 differences significantly less than zero’

wouid have been expected on a chance basis.

The standard error of measurement? for the raw scores of the

V.l. sample are shown in Table 7. ". . .when the reliability!

of a test Ls interpreted in terms of the standard error of:

fii) .measureméﬁfj the problem of the influence of heterogeneity
lor homogeneity] is taken into account, since the formula for
i the standard error of measurement includes the standard devia-

tion of the scdres" (Technical Data Report', p. 35). The

<
standard error or measurement can be thought of as the stan-

dard deviation of the differences between the scores obtained
on Lhe test and the truc scores (the scores the éxaminees would -
havé received if the® test were perfectly reliable). As such,

\ it can be usced to determine an interval within‘which we can be’

confident tnat the true score falls. For instance, we can be

confident tlat the true score\would be within one standard

T >

‘5 N Y. K

3

SE = SV l-ryy where SE . is the .standard error of measure-

: ment S is the ‘standard deviation of the
. - scores,. and rvy is the reliability coefficient.
~ (Gronlund, 1976) o , .

.
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- _Table 7

. Stanford Achievement Test
Standard Error of Measurement Estimates

STAND USV1 ST THOMAS/

- e GROUPS SYSTEM ST JOHN ST CROIX
TesT S.E.M.  S.E.M.  S.E.M. " S.E.M.
Grade 12 - TASK II Level
Reading . 2.60 3.65% 3,69 | 3.40%
Mathematics 2.80 | 3.01 h 2.98 | 2.97
EAglish S 3.300 - 3.36 3.45 344
. Grade 10 - TASK I Level
Reading . 2.50 © 3.70%°  3.48% 3.50%
‘Mathematics | 2.60 2.07 1.69 ~.85
English 2. 3.10 3.38% 3,415 3.70%
Grade 8 - Advanced Lebel . b
Vocabulary K 3.10 '3.15 3.10 3.05
'Reading Comprehension 3.60 3.45 3.02 3.46
Mathematics Conce;ts : (szxﬁﬂ . 265 2.61 2.67 \
'Mathematics Computation - - 2.90 2.95 2.92 2.94 |
Mafhematics Applicatio; 2.65‘ 2=7£ 2.72 2.76
Spelling 3.30 3.27 3.33 3.40
Language . “o 3.90 4.20% 4.23 - 4.07
A0
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Table 7 (codt.;’ N
N *.STAND-T T L’:S:;';L“ o ‘SV;-TI‘"HOMAS/ T
. CROUPS SYSTEM ST JOHN ST CROIX
TEST S.e.M. S.E. M, -S.E.M. S.E.M.
Grade 6 - Interéggigte Il Level \\\\,

Vocabuiary 3.0 3.0 3.05 3.05 ‘
Reading Coapreicnsion 3,507 3.29 - 3.11 3.46
Nérd Study Skilis 2.990 2.93 2.82 2.93

o Marhematics Concepts %?%O 260" 2.59 ) 2.64 ,
Mathematics Computation 2.90 2.88 2.78 2.94. g
Mathematics Application 2.60 2.653 2. 64 - 2.690
Spelling 3.30 3.33 3.18 3.30
language . 4.0 3.9i1 3.98 4.14

PR N ’ -
brade 4 - Primary II} Level

Vocabulary 2.30 2.96  2.95 2.91
Peading Comptﬁbég;ion 3.20 3.46% 3.38 - 3.35

| Word Study Skills 3.00 3.16 3.17 3.06
Mathematfics Concepts — 2.40 2.55 2.55 - 2.47
Mathematics Computation 2.50 2.52 2.55 2.47
Mathematics Application 2.0 2.16% - 2.21% 2.18
Spelling 2.70 \ 2.69 2.76 2.74
Language ' 3.10 - 3.28% 3.26 3.25




Table 7 (cont.)

STAND. . USVI ST THOMAS/
) GROUPS SYSTEM ST JOHN ST CROIX
TEST' ' S.E.M. S.E.M. S.E.M. S.E.M.

Grade 2 - Primary~1:Level .

1

Vocabulary 2.50 ° 2.68 2.57 2.72
Reading - Part A 2.50  1.95 1.52 + 2.5
Reading - Part B , 2.0 2.53 2.52 2.68
Word Study Skills 2.80 2.65 2.62 2.68 -
Mathematics Concepts 2.30 2.38 2.38 2.37
Mathematics Computation 2.20 2.17 2.15 2.21
Lis&ening Comprehension 2.0 2.22% 2,17 2.34%

*Significantly higher than the Standardization Groups at the p=.05
level. )

[
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error of the score the student actually received (the observed

«

score) around 587 of the time. The true score wouldbe within

“
-~

two standar& errors of the observed score approximately 967 of
‘s \
thé time. Naturally, the lower the staandard error of measure-

Y

ment, the more reliable the scores.

x> (chi-squared) tests® were used to test the hypotheses

that the standard errors of measurement for the tesc scores in

<

the Virgin Islands sample were ‘greater than those for the

. E3

standardization sample. Sixteen of the 108 tests show signifi-

w

cantly higher standard errors for the V.I. sample at: the p=.05

*»
level of significance. Nine of them occur in the high school

tests in rcading and English areas. These tests need to be
looked at closely. Among the remaining seven there seem to be

no patterns. 1t should be noted, however, that in two of these

v

cases, Mathematiés Applications in grade 4 and Listening Com-
- prehension in grade 2, the differences are in one distric; and
in the total system scores. Since the total system scores are
obviously affected by the individual district scores, it is
possible that the large total system standard errors may be a

result of the lower reliability obtained from the district scores.

Y - |

xz/df - SZ/”z
where df is the number of degrees of freecdonm, ,
° o ' ' S? is che square of the V.I. sample standard error of
N measurement, .
o? is the squarc of| the standardization groups standard
error of measurement.
- (Darlington, 1973) '

o (\ ‘ 4 9 °
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Summary and Conclusions

The scores obtained from the testing of a representative
ssample of U.S. Virgin Tslands students using the 1973 edition

of the Stanford Achievement Test appear to be both content

¢

valid and reliable. This is significant in that this test, and
all standardized tests of academic achievement published in the
United States, have been designed without including studies of

noncontinental U.S. public school curriculum in the test plan-
/

ning process or using noncontinental U.S. students in its

standardization studies.

‘It is clear that the test objectives, as st@ted by the pub-

lisher, are a good match for those used in U.S. Qirgin Islands
public schools. - In addition, the reliability estimates of the

scores obtained from Virgin Islands students are, in most cases,

not significantly different from those dbtained using the conti-

~x
Y

nental U.S. standardization samples. At this poght it mak be’
useful to examine the distinction between differences_that are
"statistically significant" and those that ;re ”eduéationali§
significant." The statement that two values are “stati;tiqally \
significant" implies fﬁat we are confident that the difference

between the two values is not zero. This'is no guarantee that

the differences are not trivial. “For instance, we may weigh

]

two packages on the'same, very accurate, scale and find that
one weighs 25 kilograms while the other weighs 25.5 kilograms.
If we were trying ;6 decide which of these packages to assign
each of two people to cafry based on their relative strengths,
we could ﬁrobably conclude that ‘either pefson could carry

50
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cither. package. The differencc of one half of a kilogfam was

real (i.&. nonzero), but it was so small that it was trivial.
. 20 =

Likewise, differences in reliability estimates noted in this
study may be statistically significant, but so small as to
allow us to_conclude that the test scores were reliable enough .

for u

to-use to make cducaLional decisions (i.e. the differences .
e not educationally. significant)l With the exceﬁtion of . the
)gfade 12 and grade 10 Reading tcstiscores and the grade 10°
English test ;cofes from the St. Croix district, the differences'
observed in}standard‘error of measurement estimates seem to be
. so small as not to be educationally significant. )
Putcing‘aéide the question of the comparability of the obtained
reliability estimates between the standardization samples and the
U.S. Virg%n Islands sample, the question of whether or not the
scores obtained from the U.S.V.I. sample are rel?gble enough for
.uus to ﬁse‘them té make educational decisions needs to be addressed.
"The degree of reliability we demand in our educational measures
depends ‘largely on the naturé of the decision to be made'
(Gronlund, 1976, p.124). Standardized test results are used by
school iersonnel.as one source of informétion for~mak£ﬁg ipstruél'
tional and curricular decisions. Other sources of information
such as teacher made classroom tests and observational techniques
- are combined with the results of standardized tests before final‘
educational decisions are made in schools. Finally, this partic-,
ular study was designed to point out strengths and weaknesses in

basic skills areas in U.S. Virgin Islaads public schools. Those

Y
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persons entrusted with the responsibility for making curricular

and instructional decisions in Zhe Department of Education will.
use this and other information before making changes in what )
goeé on in schools. Further, decisions made will always be
open to confirmation and change. Cronbach (1970) points out
. that tge reversability of decisions made on the basis of test
data is an importént factor to éake into consideration in making
judgements concerning desired levels of reliability. The reli-
ability estimates obtained from the U.S.V.1. sample which seem

to cluster from the middle .80's to the middle .90's are more

than adequate to allow the confident use of the obtained scores.

°

¢

{+
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