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PREDICTIONOF READING GRADE LEVELS OF SERVICE APPLICANTS
FROM ARMED SERVICES VOCATIONAL APTITUDE BATTERY (ASVAB)-

L iAaCGROUND

The General Accounting Office (GAO)submitted,a report dated.31 March 1977 tothe Secretary of
Defense entitled "A.Need'tc.Addres Illiteracy Problems in the Milita ryServices:' Among other thiip, it
recommended tbat'the Department of Defense develop apolicy to address the iliteracyproblem and have
the Services (a) determine the reading grade level required for each military occupation and (b) establish an
overall minimum reading level required for enlistment.

In a 10 June 1977 letter to the GAO, the Assistant Secretary of Defense (Manpower, Reserve Affairs,
and Logistics) concurred in general with the findings of the report (i.e., illiterate service personnel do have
higher discharge rates,, do -experience more difficulty ini training,-and do have -less potential for-career
advancement) but indicated that the DOD mission did not include the societal responsibility for remedying
any deficiencies in the American educational system. Subsequent to the 10 June 1977 letter, other
initiatives surfaced which were directly related to the illiteracy problem. The House and Senate Defense
Appropriations Committees expressed concern about in-service high school completion programs and the
potential impact of continuing to attempt to correct educational deficiencies of enlistees after they enter
the Service. The Committees believed instead that a more efficient approach would be for potential
enlistees with educational weaknesses to receive basic skills training prior to enlistment. Accordingly, the
Secretaries of Health, Education, and Welfare (HEW) and Labor, in coordination with the Secretary of
Defense, were requested to develop such a basic skills program.

!!. INTRODUCriON

The result of these initiatives was increased emphasis by the Secretary of Defense on the Services'
literacy programs. In that regard the Principal Deputy Assistant Secretary of Defense (Manpower, Reserve
Affairs, and Logistics) directed by memorandum, dated 18 October 1977, that a "study be conducted to
evaluate the capability of the Armed Services Vocational Aptitude Battery (ASVAB) to determine the
reading ability skills of applicants for enlistment at the Armed Forces Examining and Entrance Stations
(AFEESs).' t It was believed that because of its highly vefbal content, the ASVAB already indirectly
measured reading ability. If that was, in fact, the caie, most applicants with low reading skills were already
being screened out. In addition, if a reading gra 'e index could be derived from ASVAB, estimates of
applicants' reading skills could be provided to La.Inr ad HEW represeuntatives involved in the programs
alluded to above.

Thus, the specific objectives of this study we' to assess the reading ability of applicants for military
service, as well as for actual accessions, and to uetermine the relationship between ASVAB measures
(Jensen, Massey, & Valentine, 1976) and reading scores. Depending on the magnitude of the relationship,
an appropriate combination of ASVAB subtests could be used to estimate the reading grade level of groups
of applicants and possibly to predict within a re.sonable confidence interval the reading grade level of
individuals. The present report concerns analyses involving two reading tests. Additional data covering two
other reading tests will be presented in a subsequent report.



JR. MET1HOD

Subjects
The study -plan called for testing 6,000 service applicants divided among 25 geographically dispersed

AFEESs. Four reading tests. were administered, the Gates-MacGinitie, Nelson.Denny, Basic Skills
Assessment, and Literacy Assessment Battery, with each subject taking two of the tests. lis report
concerns all subjects given the Gates-MacGinitie test and- a subsample who were also given the
Nelsoli-Denny test. In March-April 1978, 2,899 applicants were given theGates-MacGinitie test, and
ASVAB scores obtained for 2,432 of these. The first sample consists of 2,033 of the 2,432 for whom
sufficient identification was available from reading and ASVAB data-sources to obtain accurate matches
and for whom most other data of interest (e.g., sex, race, education) were also valid. A subsample consists
of 818 of the 2,033 who were given the Nelson-Denny reading test in addition to the Gates-MacGinitie. The
second sample includes 212 subjects who took the Gates-MacGinitie and Nelson-Denny, but for whom no
ASVAB data were available. Reading data for these was compared to that for the 818 to detect possible
bias in the samples.

Predictors

An Applicant Processing Worksheet was available for most of the subjects. ASVAB subtest scores and
Armed Forces Qualification Test (AFQT) percentiles were obtained from these documents. Other analysis
variables from the worksheets included military service applied for, educational level, race, sex, ad service
qualification status-qualification being a function of an applicant's meeting specified minimum ASV4,B
and educational criteria. Sample percentages for demographic variables are in Appendix A.

Criteria
The reading tests involved in this report were the Gates-MacGinitie Reading Tests Survey D (Gates &

MacGinitie, 1965) and the Nelson-Denny Reading Test Fonn C (Brown, Nelson, & Denny, 1976). The
order of administration of these tests was counterbalanced. Both tests contain a vocabulary and a reading
comprehension subtest which were separately scored. The published test norms were used to convert the
reading test raw scores to reading grade level scores.

Statistical Method
Statistical analyses included nulti-variate distributions and correlation matrices. Due to a difference

ia range and distributions, reading grade levels for the two reading tests have been summarized in most
instances by use of medians rather than means. The best combinations of ASVAB subtests for predicting
reading levels were determined via multiple regressions.

IV. RESULTS AND DISCUSSION

The percentages of service applicants scoring at each reading grade level as measured by the
Gates-MacGinitie test are shown on the right side of Table 1. The reading grade level range of
Gates-MacGinitie which is targeted at 4th -6th grades is from 2 to 11. The top reading grade level, labeled
"II & above:' contains the largest proportion of applicants, 565 or 27.8% of 2,033. About 7.8% obtained
reading grade let-ls below four. The median reading grade level of applicants was 9.0.

Due primarily to aptitudinal and educational screening standards employed by services, the reading
grade levels of examinets meeting the qualification standards of the service for which tested were usually
lugher than those of examinees who did not qtialif>. "le median reading grade level of applicants qualif)ing
for services was 10.2 compared to 5.7 for non-qualifying applicants.



Table-. Perentaff of Qualifed and Not Qualified Applicants by Service
at Each GatesMacGitie Radin Grade Level

Qehilfled Not QuaMIWtt AN ApPicaMe

meadnie G70 L"kot M-7v 4awY AF MC AN Army Navy AF MC AN RGL % N

Sll-&aboe 20.7 43.1 4S.1 24.8 37.8 0.7 &.6 5.2 - 2.4 27.8 565
10-10.9 -1i,9 14.9 19.2 13.8 14.3 S.2 5.6 12.9 3.5 7.1 12.3 249
9-99 10.2 10.0 12.9 15.2 11.2 3.1 7.0 9.7 3.5 5.4 9.5 194
8-8.9 8.6 10.1 6.9 11.0 8.9 6.6 9.9 7.7 6.9 7.3 8.5 172
7-7.9 9.8 9.4 6.3 13.1 9,3 7.6 11.3 14.8 10.3 10.3 9.5 194
6-6.9 11.1 5,5 1.9 9.7 7.3 12.4 16.9 13.6 8.6 12.9 8.9 180
S-S.9 9.8 3.7 1.9 6.9 6.1 210 12.7 14.2 17.2 17.8 9.3 189
4-4.9 5.2 1.8 0.6 1.4 2.8 15.9 16.9 12.6 22.4 15.7 6.4 131
3-3.9 2.1 1.4 0.6 2.8 1.6 13.8 9.9 6.5 8.6 10.8 4.2 86
2.9 & below 1.6 0.2 0.6 1.4 1.0 13.8 4.2 3.2 19.0 10.3 3.6 73
Tota iPetkent t00 100 100 1t0 100 100 100 100 1t 0 100 100
Median Readng Gfide L-evel 9.3 10.5 10.9 9.3 10.2 5.3 6.4 7.0 5.0 5.7 9.0
TotaiN -561 435 317 145 1.459 290 71 155 58 574 2,033

Since each service has different screening standards and uses different combinations of abilities, the
aptitude and education distributions vary across services for applicmts and especially for accessions. This is
reflected in- relatively higher reading grade levels for Air Force and Navy applicants than for Army and
Marine Corps applicants. As indicated in Table I, the median reading grade level for applicants qualifying
tor the Air Force was 10.9 and the median reading grade level for those qualifying for the Navy was 10.5.
while the nmedian reading prade level for Army and Marine Corps qualified applicants was 9.3 each.

The impact of completion of high school on reading grade level can be seen in Table 2. which gives
percentages of graduates and non.graduates at each reading grade level. The median reading grade level for

7blh 2. Pem-entap of High School Graduates and Non-Graduates
at Each Gates.MacGinitie Reading Grade Level by Qualified(Non.Qualified

High School Graduate High School Non.Graduae

llmaItod Reading Grade Level Qualified Not Qualified All Otad Qualified Not Qualified AN Non-Grad

I 1 & above 42.9 3,7 34.3 30.3 1.5 20.0
10-10.9 15.8 6.7 13.8 12.0 7.6 10.4
9-9.9 11.0 5,4 9.8 11.6 5.5 9.4
8-8.9 7.6 8.7 7.8 10,8 6.1 9.1

J,. 7-7.9 8.1 12.4 9.0 11.1 8.8 10.3
6-619 4.7 15.3 7.0 10.8 11.0 !0.M
5-5.9 5.0 14.9 7.2 7.0 19.8 11.6
4-4.9 2.5 16.1 5.5 3.4 15.5 7.8
3-3.9 1.6 Q'() 3.5 1.7 11.6 5.3
2.9 & below 0.8 7.0 2.2 1.2 12.5 5.3

Total Percent 100 to0 100 100 100 100
Median Reading Grade Levl 10.6 (.1 9.8 Q. 5.5 7,

Totat N 855 242 1.007 584 328 12

,.7



high school graduates was 9.8 compared to 7.9 for high school non-graduates. The eff#et of aptitude
screening on reading grade level, is also evident from data in Table 2. ligh school graduates who qualified
for services had a median reading grade level of 10.6 while high school graduates wio did not qualify had a
imedian reading grade level of 6.1.

The Arted Forces Qualification Test (AFQT), which is used for preliminary screening by all services,
was correlated with the Gases-M'cGinltie. The correlation (r) between AFQT percentiles and reading grade
level was .74. For the Black applicants in the satmple (N = 835), the r was .68 (race and sex distributions of
reading grade level appear in Appendix B). To gauge the- magnitude of this relationship, te construct
validity and reliability of the Gates-MacGinitie and the reliability of AFQT inust be considered. Due to less
than perfect reliability of these neasures, their maximum intercorrelatlon would be less that, )ne.

Data for a subsanple of the 2,033 who had also taken the Nelson.Dcnny reading tva- (N = 818) was
analyzed for additional information. The 818 appeared to be tepresentative of the 2,033, with mean
Gates-MacGinitic reading grade levels of 8.6 and 8.4, respectively, and a common Standard Deviation of
2.8.

The Nelson-Denny has a reading grade level range of from 6 to 15 and is targeted at about the
I lth-13th grades. Table 3 contains comparable data for samples for which Gates-MacGinitie and
Nelson-Denny data were analyzed. The median reading grade level for Nelson-Denny was 9.5 compared to
9.0 for Gates-MacGinitie. While 32.4% of applicants had Gates.hlacGinitle reading grade leve!s of six or less,
only 10.8% of applicants had Nelson-Denny reading grade levels of six or less. The mean AFQT percentile
of those with reading grade levels of six or tess was 25.5 for Gates-MacGinitie and 31.9 for Nelson-Denny.
The correlation between Nelson-Denny reading grade level and AFQT was .65 compared to the r of .74
between Gates-MacGinitie and AFQT (intercorrelations of reading tests, AFQT, and selected ASVAB
stbtests are listeJ in Table 4). The r between the average of Gates-MacGinitle and Nelsou-Denny reading
grade levels and AFQT was .76.

Table 3. Comparison of Reading Grade Level and AFQT for Gates-MacGinitie (N = 2,033)
and Nelson-Denny (N = 818) Samples

Cumulative % AFQT Mean

Reading Grade Level Oates.MACGIntie Neteon-Denny G~tes-MasGInfle N4eson-Denny

15 & above 100 - 81.9
14-14.9 - 94.8 76.0
13-13.9 - 88.1 - 64.5 (6 6 .9 )b
12-12.9 78.7 - 57.5
11-11.9 100 70.1 70.9 60.8
10-10.9 72.2 63.9 55.1 49.6
9--9.9 59.9 55.0 50.9 46.9
8-8.9 50.4 42.4 46.4 40.4
7-7.9 41.9 27.7 38.8 38.2
6-6.9 32.4 10.8 32.0 31.9
5-5.9 23.5 28.9
4-4.9 14.2 22.7 (25.5'2
3-3.9 7.8 18.3
2.9 & below 3.6 14.2
Median Reading Grade Level 9.0 Q.5

AFQT Mean 47.2 50.1

Standard Deviation 23.7 22.5

Total N 2.033 818

ahian for 6 and bdow.

SMean for I I and A,ve.
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Thu: intercurrelation between Gates-MacGinii and Nelson.Denny reading grade levels was .69. If
these testzs are measuring thle samec abilit) (reading), then AFQT is also measuring reading with comparable
precision since AFQT correlates to about the sanme degrec with Gates-kiacGinitic and Nelson-lentny as these
reading tcsts do with each other.

AF-QT is not tile bcst ASVAII ncaurc of either icadi-g grade level, however. Not surprisingly, thle
ASVAII subtest with thc highest iclationship ito reading scores was Word Knowledge OWK). This vocabulary
test correlated .73. .61). and .78 with Gates.MacGinitie, Nclson.1)enny, and the average of the two reauding
grade levels, respectively. Of the otlier two subtests (besides WK) which form the AFQT, Arithmetic
Reasoning (AR) correlated substantially higher with reading grade level than did Space Perception (SIP) The
r between AR and average reading grade level was .62, compared to .35 between SP~ and average reading
grade level. This indicates that a coniposite of WK and AR (tile General Technical composite used by Army
and Navy, and thle (Gener-al Aptitude Index (Al) composite used b Air force) would be an even more valid
predictor of ruading grade level thani AFQT. The General Technical comiposite (GTr) correlated .70, .68. and
.79 with Gates-Mac~ort tie, Nelson-eitcny, and avetage reading grade levels, respectively. Compa~red to tile r
of .76 hetween At-QT and average reading grade level, GT accounts for about 517( more varianc in reading
grade leveis tliaii does AFQT.

Based onl multiple correlations (Rs). tile best two ASVAB subtest combination for predicting bothif reading tests consisted of WVK and Numeric Operations (NO), a clerical speeded subtest. Thle It's of WK and
NO were .77, .75, and .83 with Gates-MacGinitic. Nelson-Deiny, and average readiiig grade levels.
respectively. Thle three ASVAhI subtest combination which torrelated htighiest with reading grade levels
included General Science (GS). UIie R's of W'K. NO, and GS with Gatcs-NMacGinitie. Nelson-Denny. and
average readinig grade level wvere .80, .77, and .80.

Thle choice amiong commercial reading tests and some combination of ASVAB measures as optimal
for estimating reamding grade levels of service applitants should be based onl considerations involving fairness.
difficulty levels, and administrative considerations as wNell as validity and reliability. T"he readinig tests
((;ates-Nac;iitie + Nelson.Denny) correlated slightly higher wi race than did AFQT ( .44 vs. .37)
Minorities did relativel) less well onl both reading tests than they did onl ArQT. Gates.NlaeGiitic plus
Nelsw,-X l)tmn also had a hioher r with thle dichotomous variable sex than did AFQT (. 19 vs. . 10). Females
scored higher onl both AFQT and reading tests, but this sex difference wvas less oii AFQ1.

Regarding difficulty levels, the formi of Gates-NiacGinitie used would be appropriate tor muinium
cutoff scores around 4t11 - 6th reading grade levels. Hlowever, (;ates.MacGiiiitie wvould be tot) easy for
cutoffs at the 9th reading grade level (used b) tile Air Force) or for accurate estimates of group reading
grade levels since thle median of service accessions was only one grade lower than thle top Gates-NlacGinitie
reading grade level. The Nelsoit-Denny form used wculd be too difficult for use for cutoffs around thie
4th -6th reading grade levels since thle sixth grade wa., thle lowest Nelson-Deniny reading grade level. 1 lie
ASVAII was developed for the service applicant population. Thle rucat item difficulty level (proportion of
examinces correctly answering items) is abotit .6 oin AFQT and GT (uncorrected for guessing).

IFrom anl admiinistrative standpoint, the easiest way to obtain estimiates of reading grade level would
be currently used ASVAB composites (AF-QT or GT). Ani unweighted combination of ASVAB subtests
(such as WK + GS + NO) would be somewhat less convenient and probably not much niore va~lid. A
weighted composite of WK + GS + NO would give ai somewhat better estimate of reading grade level. but
Would reqire additional computations. A reading giade level idex conmputed fromt ASVAB could be used
to tailor basic skills remiediation progranis to the reading levels of their referrals

The sample ot 818 taking thle (ia tes.Nc(;mtic and Nehson-lDenny tests was compared to 2 12 who
also took these tests but for whom no ASVAII data were availabhle. It had beent speculated that mam ot
those without ASVAIJ data were of marginal aptitude aind did no~t mturii lo take tile ASVAB after doing
poorly onl thle reading tests. flits was not the case. iiowever. as the inm average readinig giade level % as
slightfly highier for tile 212 thaii for tile 81 h~ (9.8 vs 1) 4).

10



V. CONCLUSIONS

The main findings of this study were:

1. The median reading-grade level for service fiplicants was 9.0--based on Gates-Mac~initie. and 9.5
baued on N~llsont.Denny;, Thektinedian CQates.Mac~irfitie rceading~gride level of applicants who qualified for
services wais,10.2 compared to,5.7for non-qutirted~applicants.

2. The AFQT correlated .74 with Giteii-Mac~initie, .65 with Nelsom-Denny, and .76 withaverage

reading grade levels, respectively. Since thelzitercorrelation of Gates-Mac~initie and Nelson-Denny was .69;
AFQTappearedto measure readingasweU~as the reading tests. The GT composite (General Aptitude Index
(Al) for;Air Force) correlated'.79 with'avcragq reading grade level.

3., Thie multiple correlations between ihc three ASYAB subt~st combination of WK, GS; and NO,
and thie Cates-Mac~initic, Nelson.Denny, and average reading grade levels, were .80, .77, and .86,
respectively.

4. ASVAil is presently screening 6.ut most applicants with'iarginal literacy skills.

i.'EOMENPATIOI-- __S

The- GT composite of ASYAB should be~ustd as an Index 6f reading grade level. A conversion table
can be- developed for predicting reading'grade lcvels from, CT scores.
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o M~~PENVDIX A: FREQUENCY DISTRIBU'I1ONS-OF VARIA#LES FOR GATES4AWGNITI
SAMPLE (N~l , ,O,33 AND NELSON-DENN*YSUBSAMPLE (N = 818)

Armny 851 41.9, 371, 45.4
Navy 507 24.9 l187 22.9
Air force 472 23.2 195 23.
MaiMe Corps 203 10.0 65

Rwe
White 1,98t8 2
Neck 835 41.1 310 -37.9

Sex
male 1,652 81.3 688- 84.1
Femalde 38i 18.7 130 -15.9

Qualified 1,459 71.8 .645 78.9
Not'Qualiied 574 28.2 173 21.1

AFEES

.Atlafita 273 13A4 273 33.4
Boston 27 1.3
Cincinnati 17t 8.6
Dallas 271 13.3 271 33.1
Fresno 89 4.4
Indiao.pblis 196 9.6
Jackionville 35 1.7
New Orleans 193 9.5
Oklahoma City 189 9.3 189 23.1
Philadelphia 446 21.9
Pittsburgh 85 4.2 85 10.4

13



APPENDIX 8: PERCENTAGESOF.APLICANTS AT EACH GATESM'ACGINITIE
READING GRADE LEVEL BY, RACE"AND SEX

tai Grade armLi Whois blank  Mali' Pela

1& above 38.8 12.0 26.3 34:4,
10-10.9 15.4 7.8 11.6 15.2
9-9.9 10.9 7.7 9.0 12.1
8-8.9 8.4 8.5 8.2 9.7
7-7.9 7.9 11.9 9.4 10.0
6-6.9 6.8 11.9 9.4 6.6
5-5.9 4.9 15.6 9.8 7.4
4-4.9 3.2 11.! 7.4 2.4
3-3.9 2.3 7.1 4.8 1.8
2.9 & below 1.5 6.6 43 0.5
Total percent 100 100 100 100
Median Reading Grade Level 10.3 6.8 8.6 10.0

Total N 1,198 835 1,652 381
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AIR FORCE If U MAN, IIESOI IH RCS' L~ABOIIA'TO )IY
Blro66k Air FrtZls. 782:15

Errath

TFirst
NumerAuthor 'riti,

X m'hi-,rI-76-81 (AI)-AO37'522) Je~nsen Armewd Services Vocational Aptitude Baiters
Deielopnit (ASNYAB Forms 5 . andi 7)

AFIIIIL-'lTH-77-28 (A1D-A044t525) 'Huter Validation of a IPsychoonotor./Percepthtial Test Blattery

A11II11,4'-77-53 (AI).A048 12(i) Mathuew. Secenng Tresi Batterv for IDentol LaboratorvI ~ ~S-cial ist core:iivlpuet tiVabdation

AFIIR-1'1-7 4 (ADA05)962) Matliews Analysis Aptituide Test for Selertion of Airmen for

lie iad io Comn n n ivatie, i Anii I s i Specialist
Coun~c: IDevtlopnieol andf Validation

%F1I I1L-'411-78- 10 (AI)-A058 0197) IeVany Supply Hate at 'i&EqtuiliIritn iit Inventory of Air.Force
Enlistled-lPersonnel: A Siniultancoas Modlel -of the
Accessiott andI Retent ion Markets Incorporating
Force LeV4el Constraints

A~l"tlA'R1-78-74 (AI)-A066 (059) LeCisci Chiaracteristics of Air Force Aceesioiis: January
1975 to june 1977

1 m.'muIIrL.R-78.82 (AD-A03 650) Malliew, P~redictIion of Reading Grade Levels of Service Ajppli-
cants from Armed Sciicies Vocatiotiatl Aptitude4 Bat-
tory (AS VARl)

I ~ ~ -1IIL~-TH-79-29 (AD)-A0784'127) H endrix~ Pre-Enlim.tuint VerNli-Joh Match Systepi

AFfIIII-TR-79-83 (AI)-A09()499) Gustafiomt Beuur.Ave Forecasting System for Person-Job Mitch

D ue to norming problemi encouintered wit AS VABl Formu 5. 6. andi 7. percentile scores derived from
them, test forms are in error. While ihe relative ranking of imdividtialshy~ their-percentile scores would not
be affected In lhe ilorni ng errors. theui r a holmue score values wonl I he different. T1here Fore. (Ie,cri pli~e
tAt u1t .s retiorteul in t he subhject itechi al reports ahove ar le rroneous, other t e. of atudayse., in the

repiort wir tel iN ASVA B peretile m-ores Amlo d lbe interprvted with ciuaution.

it NANCY GU INN. lechunical lDirvtor
Mla nplower a uui Person uuelI Di vi~iu
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