- W TR e W

?.

-
e
A
&
. Vg,
e
X
¥

R E P OR T R E S U M E S

ED 010 702 €6 000 010

GATE LONGITUDINAL MATURATION STUDY.
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THIS ARTICLE DESCRIBES RESULTS OF THE FIRST IN A SERIES
OF THREE LARGE-SCALE LONGITUDINAL STUDIES CONDUCTED BY THE
U.S. EMPLOYMENT SERVICE TO INCREASE THE USEFULNESS OF THE
GENERAL APTITUDE TEST BATTERY (GATB) FOR COUNSELING HIGH
SCHOOL STUDENTS. THE FINAL SAMPLE CONSISTED OF 26,708 HIGH
SCHOOL STUDENTS. ALL WERE TESTED WITH THE GATB IN 1958, AND
THOSE IN THE LOWER HIGH SCHOOL GRADES WERE RETESTED IN THE
12TH GRADE. RESULTS WERE AS FOLLOWS--(1) STABILITY
COEFFICIENTS WERE HIGHEST FOR THE 11TK-GRADE SAMPLE AND
LOWEST FOR THE NINTH-GRADE SAMPLE, (2) INTERVAL BETWEEN
INITIAL TESTING AND RETESTING HAD VERY LITTLE RELATIONSHIP TO
SI1ZE OF PRACTICE EFFECT, (3) MATURATION INCREASES WERE
LARGEST BETWEEN THE NINTH AND 12TH GRADE AND SMALLEST BETWEEN
THE 11TH AND 12TH GRADE, AND (4) OCCUPATIONAL APTITUDE
PATTERN STABILITY WAS INCREASED THROUGH USE OF A "BAND"
AROUND THE CUTTING SCORES. THIS SPEECH WAS PREPARED FOR THE
AMERICAN PERSONNEL AND GUIDANCE ASSOCIATION CONVENTION
(WASHINGTON, D.C., SESSION 231, APRIL 7, 1966). (JH)
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Abstract

This artizle describes results of the Tirst in a series of three large-
scale longitudinal studies conducted by the U, S, Employment Service to
increase the usefulness of the GATB for counseling high school student.s,

The final sample consisted of 26,708 high school students. All were tested
with the GATB in 1958, and those in the lower high school grades were retested
in the twelfth grade, Results were ac follows: (1) Stability coefficients
were highest for the eleventh grade sample and lowest for the ninth grade
sarple, (2) Interval between initial testing and retesting had very little
relationship to size of practice effect, (?% Maturation increases were largest
between the ninth and twelfth grade and smallest between the eleventh and
twelfth grade, (4) QAP stability was increased through use of a "band" around
the cutting scores,

The General Aptitude Test Battery (GATB) has been widely used in the
vocetional counseling of high school seniors for the past 15 years, During
the 1963-6l school year, the Employment Service tested about 340,000 seniors
in about 10,000 schools for this purpose., Aptitude norms for lover high
school grades were developed several years ago (Droege, 1960), and the GATB
has been used increasingly by school counselors in the educational-vocational
counseling of students at the ninth and tenth grade levels, Several hundred
schools have arranged to use the GATB in this way through release agreements
betveen State Employment Services and 3tate Departments of Education or
individual schools (Culhane, 196k; Vysong, 1965),

In the spring of 1958 the U, 3. Employment Service initiated a series cf
three large=-scale longitudinal studies tec increase the usefulness of the
GATB as a tool for counseling hipgh school suvudents, The overall design involved
testing students in the ninth, tenth and cleventh grades and retesting them

*¥Robert C, Droege is a Research Psychologisl in the Branch of Qccupaiional
Test Development, U, 5, Emplcyment wervice, lashington, D, C.
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in the twelfth grade., (There was also provision for testing a control group
of students in the twelfth grade .t the time students in the lower grades vere
tested initially.) The first of the three studies was concerned vith obtaining
longitudinel data on effects of maturation on aptitude scores, The purpose

of the second study w.s to obtain data on validity of GATB aptitude scores

for predicting scademic success in iiigl school. The purpose of the third
study was to determine the validity of GATB esptitude scores and Occupational
Aptitude Patterns for predicting success in college and occupations tvo years
after high school, Figure 1 shows the deta collection schedule for the three=-
study series. The data for all three studies have been collected and the data
for the maturation study have been analyzed.

The primary purpose of the GATB l.agitudinal maturation study ves to
invéstigate effects of the maturation or growth process on aptitude scores,
Specific aspects of maturation studied vwere (1) stability of aptitude
measurementd in lower high school grades and (2) average aptitude score increases
in high school attributeble to effects of maturation or growth. Although
maturation wvas the primary focus in the study, it was possible to obtain data
also on effects of practice (previous exposure o GATB testing) on retest
eptitude scores as a by=product of the data analysis,

The importance of stability of aptitude measurement in lower high school
grades, and the possible effects of maturation on stability, should be
emphasized, Aptitude tests cannot be used with confidence unless there is
evidence that they have substantial stability of measurement over a period
of time,

A recent study has shown that the aptitudes of the GATB do have good
stability for adult groups when the interval betwcen first and second adminise
tration of the test is as long as three years (Droege, in press), But other
studies have shown that there may be differences in the rate of progress of
the maturation process for individuals vho may not have reached full aptitude
maturity, Thus, & question arises ac to whether individual differences in
rate of maturation have & serious detrimental effect on stability of aptitude
measurement in lower high school grades. If so, the test scores of the younger
high school students could not be expected to provide stable indications of
occupational and educational potentialitics. It would follow that use of
aptitude tests for long-range counseling of students in lower high school
grades could not be justified, Some date on GATB aptitude stability for
high school samples are aveilable from earlier studies (Droege) but
they do no: represent a systumatic effort to obtain data on comparable samples
of boys and girls and compaerable samples of ninth, tenth, and eleventh graders.

1 e term "stability of measurement” is used here to refer to the relation=-
ship between initial test scores and reiest scores for a specified group of
individuals,
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PROCEDURE

The experimental design included both test-retest and independent-sample
approaches for investigating effects of maturaiion on test scores. As pointed
out before, maturation may affect both stability of measurement and level of
aptitude score, An indication of aptitude suability over the periosd between
initial testing in a lower high school grade and retesting in the tweli'th
grade is provided by the product-moment correlation between initial test
scores and retest scores. But an estimate of the average increase in score
level attributable to effects of maturation cannot be mede from a sirple
comparison of initial test and retest data. Some of this increase in scores
upon retesting results from the initial tecting experiences (practize effect).
Estimation of the poriion of the increase attributable to practice effect and
the portion attribucable to maturetion is possible through use ol an independent
control sample, In Lhis study the control sample was the sample tested in the
tvelfth grade at ihe time the experimental semples vere tested initially in
lover high school gruces. The control and experiiental samples were conmparablle
in the sense that chey all included »nly "survivors" to the same psint in the
twvelfth grade, Cumparisons of srores of the conirol sample with thw .velfth
grade retest sccres ov the samples tested initially in lower high s .00l
grades provides a basis ior estimating average practice effects. < ipaii. 'ns
of scores of the control semple with the initial scores of samples tested in
lover high school grudes provides a basis fur estimating average mcturation effects.
tmen the average effects of practice and maturation are estimated in this way,
their sum is equal to the difference betueen initial test mean score and re-
Lest mean score £ the erperimental ‘.amples.

wineteen State Employment Services, in cooperation vith 168 schools,
participeiel in the date collection. The senples vere obtained from scheols
.shere il vas possible t> test students at all rracde levels and to retesi
the ninth, tenth, and eleventh graders in the Swelfth prade. In nest instances,
subztantially all students in all four high school grade levels oi the
perticipeting school vere teceted, when this was not possible, e sample
-1as selected for testing.

The initial testin; was done during the period Febxuary 1 through
April 30, 1958, 'Me twelftn graders were tested vith Form A of the B=1002
editisn of the GATB., The eleventh, tenth, snd ninth graders were .ested
with Form B of B=1002. They were retested as twelfth graders with Form A
dwring the period February 1 throuch April 70 in the years 1959, 1960 and 1961,
respectively.

of the 135,9)5 students initially tesved Jor ine study, 26,708 vere
juciuded in the final samples, Those nee in the final semples werc excluded
for a variety of reasons, including -Iropout ov transifer to other schools
during the period betveen initial Lenting and retc.ting, incomplete date
aveilable, and absent from school on retesting date. Table 1 shows the
number of cases in the {inal semplis by gra.c, sex and sice o0 school,
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Grade 9 Grade 10 Grede 11 Grade 12
School Size Boys _ Girin _ Boye Girls _ boys _ Giris Poys__ Giris _ Total
Under 100 265 313 295 367 2b7 328 269 310 2,39
100 - 195 5317 555 564 %1 30 Lol k90 L82 k,163
200 - 399 T52 869 722 828 736 809 663 T 6,156
500 and Over 1,84k 1,943 1,767 1, 1,756 1,764 1,606 1,570 13,995
TOTAL 3,396 3,600 3,348 3,W9 3,229 3,39 3,028 3,139 26,708
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Teble 2 shows the mean and standard deviation of years of age at initial
testing for the samples. The boys were slightly older and slightly more
variable in age than girls at each grade level, Otherwise, there vere no
irregulerities in the age data for the samples.

TABLE 2

MEAN AND STANDARD DEVIATION OF YEARS OF AGE AT INITIAL TESTING

Boys Girls
Grade N M S.D, N M S.D.
9 3398 14,9 .6 3680 1.8 5
10 3348 15,9 .6 391 15.8 .5
. 1 3229 16,9 .6 3395 168 .5
12 3028 17.9 6 3139 17.8 J
RESULTS

‘ Table 3 shows the GATB eptitude means and stendard devietions for the
four saples, This table contains basic information used to generate other
tables and graphs to be intrcduced, Before proceeding further, however,
the following points sbout Teble 3 should be notel:

l, The aptitude mean scores for the twelfth grerde sample tciuded to
be somevhat higher than 100, the mean for the GATB General Working
Population ssmple, The standerd deviations were lower than 20,
the standard deviation for the GATB Genexal 1"~ %king Population

sample,

2, Aptitudes with the lergest male-femsle differences in mean scores
were Spatial Aptitude (boys averaged higher), Form Perception,
Cierical Perception, Mctor Coordination, and I'inger Dexterity
(eirls averaged higher). The findings are consistent, applying
equally well to the resu.ts for the rinth, tenth, eleventh and
twelith grade semples, These findings confirm results of previoue
researchh on 8¢ differences in aptituvde scores for high school
samples (U, S, Department of Labor, 1962) and are similar to
results obtained for a sample of adults with a wide age range
(Drsege, Crarbert, and Henkin, 1963).

3+ Retest mean scores were higher than ini‘ial test means, indicating
the operation of effects of maturation and/or practice.




TABLL 3

MLANS AND STANDARD DEVIATICNS OF GAT™ APTITUDLS FOR THL
(See Tabie 1 ifor Number of Cdses)

FOUR SANPLES

Grade 3 Sample irade 10 Sample Grade 11 Sample Crade 12
Gr. 9 Test  Cr. 12 Test Gr. 10 Test or. 12 Test Gr. 11 Test Gr. 12 Test Sample
i Aptituge § S.De M S.ie M S.De M S.D. M S.D, M S,D, M S.D.
G Intelligence
BOYS Yys.0b 13.90 111,00 14,84 101.393 14.49 110.47 15.05 105.10 15.20 110.47 15,01 107.30 14.78
Girls 97.31 13.93 108,68 14,75 100.92 1lu,5% 108.60 15.11 103.14 15,01 108,48 14,38 104,15 14,83
v Verbal Aptitude )
S0ySs 33.20 11.97 102.79 14,49 96.60 12.83 102.12 14.21 98.70 13.57 101.59 14.22 100,19 14,01
Cirls 95.%5 12.16 105.94 14,95 100.03 13.47 105.91 14.85 102.93 14.11 105.86 14,80 103,38 14,67
N - Numerical Aptitude
BOYS 37.70 13.57 109.34 14.41 99.37 lu.15 108,93 14.72 102.76 15.26 109,17 1u4.75 10€.54 14.36
nirls 168.13 13.81 108.47 14,27 101.74 14,32 108,82 14.73 103.08 15.15 108,70 11,01 105,70 14,60
S - spatial Aptitude
bovs 104,99 17.15 114,52 19.05 107.70 17.68 115,00 18,93 109,91 17.95 115.80 12,83 109,52 18,85 -
Girls 99.1% 16.15 109,52 17.39 101.35 16.u44 109,15 17.24 103.09 16.98 109,95 17.18 102,34 16.6u4
¥ - Form Perception
Boys 39.66 16.46 111.95 15.98 104,45 16.93 111.55 15.60 107.67 17.09 112,50 15.66 107,78 15.25
Girls 106.86 16.40 117.29 15.38 111,96 16,20 117.42 15,04 113,84 16.84 118,17 15,40 113,03 15,63
; - Clerical Perception
BoyS 95,64 11,72 106.75 13.14 99.78 12,22 106.32 13.14 102.91 12,37 108.15 13.06 103,48 12.70
Girls 104.02 12.58 117.64% 13.61 109.57 13.30 118,75 1lu.41 112,73 13.83 119.41 1%,2y 114.35 13.89
k. - Motor Coordination
Boys 93.37 16.65 110.61 17.05 98,65 16.41 110.76 16.80 102.91 17.29 111,68 17.39 104,73 17,02
Girls 161.41 15.43 119.22 15.59 107.10 15,55 120.63 16,10 112.68 15,79 121.48 16.54 114.15 15.64
F - Finger Dexterity
30ys 90.10 18.35 107.65 19.28 93,01 18.54 107,09 18,73 96.48 18.59 109.17 18.55 98,37 18.91
Girls 96.86 18.G2 116,15 19,33 100.89 18.18 115,53 18.61 103.82 13.10 117.44 19,25 105,74 18.38
M - Manual bexterity
80YyS 97.09 19.33 120.02 21,00 100.38 19,53 119.48 20.61 104.68 19.57 119.33 20,54 107.12 19.89
Girls 97.62 19.06 118,80 20,54 101.33 20.00 118.81 20.24 195.13 i9.91 118,49 20.98 106.74 19.68
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Average Increeses in Scores Attributable to Maturation and Practice Effects

Table b shows the differences between initial :est meens and retest
means for each of the experimental samples. The griss lncreases, all statistie
cally significant, are a function of meturation end practice effects, The
technique used for dividing the total increase in mean score¢ into that portion
due to effects of practice and that due to effects of meturation is described
under "Procedure.” Since the differences in results for boys and girls were
not large, they were averaged and graphs were prepared showing the average

effects of practice (Figure 2) and maturation (Figure 3) for the three
experimental samples,

The graphs in Figure 2 were based on differences between the meen scores
of the twelfth grade sample end the twelfth grade retest mean scores of the
ninth, tenth, and eleventh grade samples. The graphs show that the average
effects of practice (or exposure to the initial GATB testing) were very
similer for the three experimental samples. _Jength of time between initial
testing and retesting had little relationship to size of prectice effect.
Finger Dexterity and Manual Dexterity showed the largest and Verbel Aptitude
and Numerical Aptitude showed the smallest increases in sccres sttributable
to practice. These findings apply equally to the results for the ninth,
tenth, and eleventh grade semples and, as inspection of Table U4 will indicate,
equally to results for boys and girls. 1

The graphs in Figure 3 were based on differences between mean scores
of the twelfth grade sample and the meammof the initial scores of the ninth,
tenth, and eleventh grade samples. The pattern in Figure 3 (meturation)
is quite different from that in Figure 2 (practice). Although the shapes
of the profiles for the three experimental samples tend to be parallel in
both figures, the profile levels vary quite noticeably in Figure 3, 8
reflection of cumulative effects of maturation processes from the ninth to
the twelfth grade. Thus,|maturation increases for all aptitudes were largest
between the ninth and twe grades and smallest between the eleventh and
twelfth grades/ where the sizes of the increase due to maturation were quite ‘
smell. Aversge maturation effects from the ninth to twelfth and from the |
tenth to twelfth grades were largest for Motor Coordination and smallest
for Spatial Aptitude. As in the case of practice effects, inspection of
Table 4 shows that the results relating to average effects of maturation
were quite similar for boys and girls. e
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MEAN SCORE INCREASES FOR THE APTITUDES OF THE GATB
(See Table 1 for Number of Cases)

Between Grades 9 and 12  Between Grades 10 and 12 Petween Grades 11 and 12
Total  Practice Maturation otal ractice Maturation Total ractice Maturation

Aptitude (Mg M) (Mo eM)) (M) (M gaoy o) (M optyp) (Myp=Myg) (M poty)) (M) gthp) (o))
- " « Inteiliigence
Boys 12,3 3.7 8.6 8.6 3.2 5.4 S.u4 3.2 2,2
. Girls 10,7 4,5 6.2 7.6 b4 3.2 5.3 4.3 1.0
; Average 0 11.5 4.1 7.4 8.1 3.8 4.3 S.4 3.8 1.6
v - Verbal Aptitude
Boys 5.6 2,6 6.0 5.5 1.9 3.6 2.8 1.4 1.4
Girls 10.4 2.6 7.8 5.9 2,5 . 2,8 2.4 L
Avsrage 10,0 2,6 7.4 5.7 2.3 3.9 2.9 1.9 1.0
J i = Numerical Aptitude
Boys 11.6 2,8 8.8 9.6 2.4 7.2 6.4 2.6 3.8
~ Girls 8.2 2,7 5.5 7.1 J.1 4.0 5.6 3.0 2.6
Average 10,0 2.8 7.2 8.4 2.8 5.6 6.0 2.8 3.2
g Spatial Aptitude
o Boys 10.5 5.0 5.5 7.2 S.4 1.8 6.6 6.2 4
. Girls 10.% 7.2 3.2 7.8 6.8 1.0 g.4 7.6 .8
Average 10. 4% 6.0 4.4 7.6 6.2 l.4 7.5 6.9 .6
P = Form Perception
Boys 12,3 4,2 8.1 7.1 3.8 3.3 4,8 4,7 ol
Girls 10.4% 4,2 6.2 S.b 4.4 1,0 5.9 S.1 .
Average 11.3 §,2 7.1 6.2 4,0 2,2 5.3 4.9 ol
} = Clerical Perception
Boys 11.0 3.2 7.8 7.1 3.4 3.7 5.2 4,5 .6
Girls , 13.5 3.2 10.3 9,2 "4 4.8 6.6 5.0 1.6
g Average 12,2 3.2 9.0 8.1 3.9 4,2 5.9 4.8 1.1
'K = Motor Coerdinstion '
K 3 Boys 17.2 5.8 11.4 12,0 6.0 6.0 8.8 7.0 1.8
; . Girls 1747 5.0 12.7 13.4 6.4 7.0 8.7 7,3 l.4
a - Average 17.4 S.u4 12.0 12,7 6.2 6.5 8.7 7.1 1.6
Qi F - Finger Dexterity
o Boys 17.4 9,2 8.2 1,1 8.7 S.4 12.6 10.8 1.8
; k< Girls 19,2 10.4 8.8 14.6 9.8 4,8 13.6 11,7 1.9
& Average 18.4 9.8 8.6 14,3 9,2 5.1 13.1 11.2 1.3
E & M - Manual Dexterity
T Boys 22.0
. girls 21.1

Average 22,0

I PV
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Stability of Aptitudes and OAP's

Aptitude stability coefficients are shown in Table S and in Figure b,
These stability coefficients are the productemoment correlations between
initial test scores in lower high school grades and retest scores in the
twelfth grade., The following points should be noted:

l. The profiles of stability coefficients for the experimented samples
are parallel, 'The coefficients for all nine aptitudes were highest
for the eleventh grade semple and lowest for the ninth grade sample,
Medians and ranges of stability coefficients were as follows:

' . Median Range
Ninth grade sample .09 50 = 80
| Tenth grade sample .72 .62 - .83
Eleventh grade sample .75 64 - 84

2. The gptitudes with the highest stability coefficients were Intelligence,
Verbal Aptitude and Numerical Aptitude. The aptitudes with the lowest
stability coefficlients were Form Perception and Finger Dexterity.

These findings were consistent, applying equally well to the results

[ ‘ for the ninth, tenth and eleventh grade samples,

3. The boy=girl differences in stability coefficients were quite small,
and the findings in 1 and 2 above, which were based on averaged
stabllity coefficients, applied guite well to the data for boys and
girls separately.

Twenty years of occupational research with the GATB have led to the
development of velidated Occupational Aptitude Pattern (OAP) norms for families
of occupations requiring similar abilities (U. S. Department of Zabor, 1962).
The OAP norms consist of cutting scores for three significant aptitudes
required by the occupations in the family., Thirty~six OAP's have been
established and they cover ebout 850 occupations., To obtain information on
stability of OAP's at the ninth, tenth and eleventh grede levels, OAP norms
were applied to the initiael and toc the retest scores for each sample (after
appropriate adjustments were mede in the cutting scores for maturation and
practice effects) and the relationships between pass-fail on initial test
scores and pass-fall on retest scores were obtained, A summary of these
results, in terms of the distribution of tetrachoric cecrrelation coefficients
between pgss-fail on initial scores and pass-fail on retest scores is shown
in Tuble °

There was some variation in the distributions of tetrachoric correlations
for boys and girls, but the mediens were the same for the ninth and eleventh
grade samples and only slightly different for the tenth grade sample,

The distributions for boys and girls together are shown graephically in Figure 5.
It is apparent that stability tended to be highest for the eleventh grade
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TABLE 5

STABILITY COEFFICIENTS FOR THE APTITUDES OF THE GATB

(See Table 1 for Number of Cases)

Aptitude r9 9R r10 10R 11 11R

G = Intelligence .

Boys - .78 .82 &

Girls . .83 .83

Average .79 .82 .83 -
V = Verbal Aptitude

Boys .79 82 .82

Girls .79 J81 .82

Average 79 .81 .82
N « Numerical Aptitude

Boys .78 .80 .83

Girls 76 .78 .80

Average »T7 79 081
S = Spatial Aptitude

Boys 72 76 75

Girls 069 071 072

Average (¢ 73 oTh
P - Form Perception

Boys .63 .65 67

Girls .62 .65 67

Average .62 .65 67
Q =~ Clerical Perception

. Boys .66 .70 73

Girls .60 .66 .68

AVerage 063 068 071
K « Motor Coordination

Boys .68 .72 .75

Girls .72 .76 .82

Average .70 oTh 79
F =« Finger Dexterity

Boys .56 .62 6L

Girls .58 .62 67

Average ST ,62 .65
M - Manual Dexterity ‘

Boys .63 .68 Tl

Girls 65 .69 oTl

Average 6k .69 73
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Aptitades of the GATS

£4L4  Correlations between initial test scarae in Grades 9, 10, ..: 11 and retest sconns in Grade 12.
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TABLE 6

DISTRIBUTION OF TETRACHORIC CORREIATIONS BETWEEN PASS-FAIL
ON INITIAL SCORE AND PASS-FAIL ON RETEST SCORE FOR THE 36 CAP'S i

Grede 9 Sample Grade 10 Sgp_le Grade 11l m:le

Intervel Boys Girls Total Boys Girls Total Boys Girls Total
.90 = 94 0 o] 0 0 0 ¢ 1 1 2 ;
.85 - .89 1 o0 1 2 2 4 3 1 k |
.80 ~ 8L 2 5 7 8 5 13 8 8 16 ‘
75 = oT9 8 8 16 7 13 20 12 y |1 26

o .70 = Tk 8 6 1k 11 8 19 10 6 16 '
.65 - .69 10 12 22 6 6 12 2 I 6 ;
60 ~ .6l 7 5 12 2 2 L 0 2 ;

2 ,

Mdn. 71 T oT1 o .76 75 AT  OT7 17
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sample and lowest for the ninth grade sample, The medians for the ninth,
tenth and eleventh grade samples were .71, .75, and .77, respectively.

Effect of Application of a Cutting Score Band on OAP Stability

A further inspection of the graphs in Figure 5 show the consilerable
varistion in stability of OAP's for each sample, For some of the OAP's the
stability is satisfactory even at a ninth grade level, On the other hand,
other OAP's have unsatisfactory stability for use in counseling. 7his is
particulerly true at the ninth grade level where many of the OAP's have stability
coefficicnts of less than .70. There is a serious question of whether OAP's
with such low stability would be useful in counseling, Additional analyses
of the data were made in an attempt to see whether it would be possible to
improve OAP stability for a portion of the individuals. The objective of this
analysis was to establish a "band" of cutting scores for each OAP which would
identify individuels whose scores are close to the cutting scores for the CGAP,
These are the individuals for whom CAP instability is the greatest. The
reason is that only slight changes in their test results are required for them
to pass after failing initially, or to fail after passing initially. To the
extent that establishing & score band is successful in identifying such
individuals, it would be possible to increase stability when testing inter=
pretation is limited to individuals who fall outside the band.

The bands around OAP cutting scores were based on the standard errors
of messurement for each aptitude as computed separately for the ninth,
tenth, and elesventh grade samples, Thus, the width of the band around the
cutting score for each aptitude in the norms for a particular OAP is equal to
one standard error of measurement, This basis for the band width was chosen
after some preliminary tryouts on small subsamples,

The band widths are shown in Table 7, The differences were not great
for the three seamples but, where differences exist, the ninth grade band
widths were highest and the eleventh grade band widths were lowest, The
eptitudes with the greatest band widths were Finger Dexterity and Manual
Dexterity, the aptitudes with the lowest stability coefficients, Table 8
shows the results of the application of the band in the case of CAP 1 for
ninth grade boys,

The three aptitudes in OAP 1 are Intelligence, Numerical Aptitude, and
Spetial Aptitude, The four-way table for the total group shows that CAP 1
had relatively high stability. (The tetrachoric correlation for this table
was .82). Another, and perhaps more meaningful, vey of judging stability
is on the basis of the proportion of incorrect predictionse-individuels
in the upper left and lower right cells of the four-way teble, For the total
group this proportion was .12, indicating that 12 per cent of those tested
initially change from & pass to fail status or from a fail to a pass status
when retested as twelfth graders. The four=way table for the withineband
group shows that, for this portion of the total group, the proportion
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TABLE 7
WIDTH (+) OF BAND AROUND OAP CUTTING SCORES
Aptitude Grade 9 Grade 10 Grade 11
G = Intelligence 3 3 3
V = Verbal Aptitude 3 3 3
N -« Numerical Aptitude 3 3 3
S « Spatial Aptitude 5 4 L
P ~ Form Perception 5 5 5
Q =~ Clerical Perception L L L
K -~ Motor Coordination 5 L L
F - Finger Dexterity 6 6 6
M « Manual Dexterity 6 6 5

v T mm— - N
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TABLE 8

Total Group
Retest Scores

Fail Pasgs Total
Pass T4(b 144 (a) 218
Fail 2056(4 324 (c) 180
Total 2930 LG8 3398
Within ''Band"
Fail Pass Total
Pags _46 Ls 1
Fail 887 197 1
Total 933 22 1175
Sutside "Band"
— Falil Pass Total
Pass 20 99
Fail 1§§2 , 122 2
Tctal 1997 22 2223
Total Group
Fall Pass Tots.L
Pass 28 99
'- - o= o e *r - - ﬂ.. 218
— § L6 hs 4
Fail I 807 197 !
3180
1969 127
Total 2930 ' 468 3398

REIATIONSHIP BETWEEN PASS-~FAIL ON INITIAL SCORE AND PASS-FAIL ON
RETEST SCORES FOR OAP1 (ADULT NORMS G-125, 1M=-115, S=115) FOR GRADE 9 BOYS

bre = .12
N
m:.zl
N
bre = .07
N




Session 321
droc e

o
hand TV L g

misclassified was .21, considerably higher than the .07 proportion tc+ the
outside band four~way table shown next.

This means that stability of OAP 1 can be improved i the counselor
restricts his interpretation on OAP 1 to the indivituals wvhose initlual scores
are outside the band for this OAF.

Similar results were obtained with other OAP's, The medians and ranges
e

of the proportions of incorrect predictions for the 36 OAP's were as follows
for the total group and for the group outside the bands

Range iledian
Total Cutside Total Outcsi‘le
Ninth grade .C6 = Ji3 o0 = G20 20 o Lk
Tenth grade 06 - L2 W03 = 029 e 19 o1
Eleventh grade 05 = h3 .03 = .39 .18 12

DISCUSSION

There are remarkably few inconsistencies and irregularities in the results.
The similarities in practice effecis for the three experimental saiples are
striking, and the major findings apply equally to boys and girls. ‘o find the
expected increases in mean scores attributable to maturation; there arc nc
inconsistencies when results for the three experimentel samples are ccrpared;
and the increases Tor boys and girls are.juite similar. The profiles =7
stability =oefficients are parallel, corresponding to parallel profiles of
" mean scores., Again, the boy=-girl differences are quite small, It is rcusonable «
to conclude that in terms of average effecis of maturation and practice on
GATB aptitude scores of high school students, we have about as good information
; as we can get., The results provide a gool basis for making adgjastments in
aptitude scores (or aptitude norms) for effecis of maturation or practice,

But the problem of individual differences in rates of meturation or
ability to benefit from practice remains, The results show clearly that
these individual dif“erences have an adverse eff~ct on aptitude scability,
with some individual aptitudes und some OAP's having stability coefiicients
that are too low Lo be considered userul in counseling in lower high school
grades. Additional research may provide o basis for increasing apvituce
stability through additional testing or combining apuitude measures ac the
lover high school grade levels, Use or the band principle makes increased
stability of measurement possible for OAP's vhen “he interpretation is
restricted to individuals vhose scores fall outside the band.
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