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PREDICTION OF READING GRADE LEVELS OF SERVICE APPLICANTS
FROM ARMED SERVICES VOCATIONAL APTITUDE BATTERY (ASYAB)-

L. BACKGROUND

The General Accounting Office (GAO) submitted.a report dated 31 March 1977 to.the Secretary of
Defense entitled “A Need'tc_Address llliteracy Problems in the Mihtary Services.””. Among other things, it
recommended. that-the Department of Defense develop a'policy to address the illiteracy problem 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 GAQ, 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 ifi 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
Appropriatlons Committees expressed concern about inservice 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
Sécretaries of Health, Education, and Welfare (HEW) and Labor, in coordination with the Secretary of
Defense, were requested to develop such a basic skills program.

11, INTRODUCTION

The result of these initiatives was in¢reased 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).” It was believed that because of its highly verbal content, the ASVAB already indirectly
measured reading ability. If that was, in fact, the case, most applicants with low reading skills were already
being screened out. In addition, if a reading grae index could be derived from ASVAB, estimates of
applicants’ reading skills could be provided to Labnr and HEW represeritatives involved in the programs
alluded to above.

Thus, the specific objectives of this study were 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 approprizte combination of ASVAB subtesis could be used to estimate the reading grade level of groups
of applicants and possibly to predict within a rexsonable 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,
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m. METHOD

Subjects

The study -plan called for testing 6,000 service applicants divided among 25 geographically dispersed
AFEESs. Four rading tests. were administercd, the Gates-MacGinitie, Nelson-Denny, Basic Skills
Asscssment, and Literacy Assessment Battery, with cach subject taking two of the tests. This report
concerns all subjects given the Gates-MacGinitie test and' a subsample who were aiso given the
Nelsoi:Denny test. In March—April 1978, 2,899 :applicants were given the Gates-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 samplcs.

Predictors

An Applicant Processing Worksheet was available for most of the subjects. ASVAB subtest scores and
Armmed 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, and service

qualification status—qualification being a function of an applicant’s mecting specified minimum ASVAB
and cducational 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 Form C (Brown, Nelson, & Denny, 1976). The
order of adiministration 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 multi-variate distributions and correlation matrices. Due to a difference
in 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 purcentages of service applicants scoring at cach reading grade level as measured by the
Gates-MacGinitic test arc shown on the right side of Table !. The reading grade level range of
Gates-MacGinitic which is targeted at 4th -6th grades is from 2 to 11. The top reading grade level, labeled
*“11 & above,” contains the largest proportion of applicants, 565 or 27.8% of 2,033. About 7.8% obtained
reading grade levels below four. The median reading grade fevel of applicants was 9.0.

Due primarily to aptitudinal and educational screening standards employed by services, the reading
grade fevels of examinees meeting the qualification standards of the service for which tested were usually
hugher than those of examinees who did not qualify . The miedian reading grade level of applicants qualifying
for services was 10.2 compazed to 5.7 for non-qualifying applicants.




Table 1. Percentages of Qualified and Not Qualified Applicants by Service
at Each Gates-MacGinitie Reading Grpde Level

Qualitied Not Quatified AN Appilcamts
Reading Graws Lavel, Ansv Wavyy AF MC AN Army Nasy AF MC AN RGL % N
1t&:above W7 431 AR M8 N8 0T S6 S - 24 7.8 568
10-109 - 19 149 192 138 W3 82 56 129 35 M 1.3 249
9-9.9 102 100 129 152 N2 Lt 20 97 38 S4 9.5 194
8-8.9 86 100 69 1O 89 66 99 7.7 69 13 85 12
7-19 98 94 63 131 93 76 113 143 103 103 9.5 194
6-6.9 Md 55 19 97 13 124 169 136 86 129 89 180
5-89 98 37 19 69 6L 210 127 142 172 118 93 189
4-49 $2 18 06 14 28 159 169 126 224 157 64 131
3-39 2 14 06 28 L6 133 99 65 86 108 42 8
2.9 & bekow 1.6 02 06 14 L0 138 42 32 190 103 6 M
Total Petcent 00 100 100 100 100 100 b 1w0H 100 100 0
Median Reading Grade Level . 93 105 109 93 102 53 64 70 50 57 90
ToiN C 561 435 3T 145 1389 290 T 155 8§ SM 2,033

Since cach service has different screening standards and uses ditferent combinations of abilitics, the
aptitude and cducation distributions vary across services for applicants and especially for accessions, This is
reflected in- telatively higher reading grade lewels for Air Force and Navy applicants than for Army and
Mardne Corps applicants. As indicated in Table 1, the median reading grade levet for applicants qualitying
for the Air Force was 10.9 and the median reading grade level for those qualifying for the Navy was 10.5,
while the niedian reading grade level for Army and Marine Corps qualified spplicants was 9.3 cach.

The impact of completion of high school on reading grade level can be seen in Table 2, which gives
percentages of graduates and non-praduates at cach reading grade tevel, The median reading geade level for

Table 2. Percentage of High School Graduates and Non-Graduates
at Each Gates-MacGinitie Reading Grade Level by Qualified/Non-Qualified

High School Qraduate High School Non-Graduate
Zximatad Reading Grade Level Quallfied  Not Qualitied AN QGrad  Qualified  Not Qualiiied AN Non-Grad

11 & above 29 37 343 30.3 1.5 200
10-109 15.8 6.7 138 12,0 7.6 104
9-99 110 sS4 238 11.6 5.8 9.4
$-89 7.6 8.7 7.8 10.8 6.1 9.1
7-19 8.1 124 90 1.1 88 10.3
6-6,9 4.7 153 70 10.8 110 109
5-59 5.0 149 7.2 7.0 198 11.6
4-49 25 16.1 5.3 34 15.5 78
339 1.6 99 33 1.7 1.6 5.3
29 & below 0.8 1.0 22 1.2 125 53
Total Percent 100 100 100 VY] 100 100

Median Reading Grade Level 10.6 6.1 98 03 R 19
Total N 855 M2 1.097 484 RAN g2




high school graduates was 9.8 compared to 7.9 for high school non-graduates. The effust of aptitude
screening on reading grade fevel is also evident from data in Table 2. High school graduates who qualified
for setvices had a median reading grade level of 10.6 while high school graduates wiho did not qualify had a
median reading grade evet of 6.1.

The Armed Forces Qualification Test (AFQT), which is used for preliminary screening by all services,
was correlated with the Gaies-MacGlnitie. The correlation () between AFQT percentiles and reading grade
level was .74, For the Black applicants in the sample (N = 835), the 7 was .68 (tace and sex distributions of
reading grade level appear in Appendix B). To gauge the magnitude of this relationship, the construct
validity and reliability of the Gates-MacGinitie and the reliability of AFQT niust be considered. Due to less
than perfect reliability of these measures, their maximum intercorrelation would be less thar ane.

Data for a subsample of the 2,033 who had also taken the Nelson-Denny reading test (N = 818) was
analyzed for udditional information. The 818 appeared to be iepresentative 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 ievel range of from 6 to 15 and is targeies at about the
11th—13th grades. Table 3 contaitis comparable data for samples for which Gates-MacGinitie and
Nelson-Denny data were analyzed. The median reading grade level for Neison-Denny was 9.5 compared to
9.0 for Gates-MacGinitic. While 32.4% of applicants had Gates-MacGinitic reading grade levels of six or less,
only 10.8% of applicants had Nelson-Denny reading grade levels of six or less. The mean AFOT percentile
of those with reading grade levels of six or «wss 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 7 of .74
between Gates-MacGinitie and AFQT (intercorrelations of reading tests, AFQT, and selected ASVAB
subtests are listed in Table 4). The » between the average of Gates-MacGinitie and Nelson-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

Cumuiative % AFQT Mean

Reading Grade Level Gates-MacGinitle Netson-Denny Giates-MacGinitle Nslson-Denny
15 & above - 100 - 81.9
14-14.9 - 94.8 - 76.0
13-139 - 88.1 - 64.5 } (66.9)°
12-129 - 18.7 - 515
11119 100 70.1 70.9 60.8
10-10.9 .2 63.9 §s.1 496
9-99 59.9 55.0 50.9 469
8-8.9 504 24 464 404
7-19 419 21 38.8 38.2
6-6.9 R4 10.8 320 RIRY
5-5.9 23.5 289 -
4-49 14.2 N7 (25.5%
3-39 7.8 18.3
2.9 & below 1.6 14.2
Median Reading Grade Level 9.0 9.5
AFQT Mean 4.2 50.1
Standard Deviation 237 NS
Total N 2031 818

IMean for 6 and below,

chm for 11 and above.
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The tercorrelation between Gates-MacGiniiic and Nelson-Denny reading grade levels was 69. If
these tests are measuning the same ability (reading), then AFQT is also measuring reading with comparable
preciston since AFQT correlates to about the same degree with Gates-MacGinitie and Nelson-Denny as these
readinig tests do with cach other,

AFQT 1s not the best ASVAB measure of cither readi~g grade level, however. Not surprisingly, the
ASVAB subtest with the lughest relationship to reading scores was Word Knowledge (WK). This vocabulary
test correlated .73, .69. and .78 with Gates-MacGimtic, Nelson-Denny, and the average of the two reading
grade Jevels, respectively. OF the other two subtests (besides WK) which form the AFQT, Arithmetic
Reasoning {AR) correlated substantially higher wvith reading grade level than did Space Perception (SP) The
r between AR and average reading grade level was .02, compared to .35 between SP and average reading
grade level. This mdicates that a composite of WK and AR (the General Technical composite used by Army
and Navy, and the General Aptitude Index (AD) compusite used by Air Force) would be an even more valid
predictor of reading grade level than AFQT. The General Technical cosnposite (GT) correlated .76, .68, and
.79 wath Gates-MacGmn tie, Nelson-Denny, and average reading grade levels, respectively. Compared to the r
of .76 hetween AFQT and average reading grade level, GT accounts for about 5% more variance in reading
grade levets than does AFQT.

Based on multiple correlations (Rs), the best two ASVAB subtest combination for predicting both
reading tests consisted of WK and Numeric Operations (NO), a clerical speeded subtest. The R's of WK and
NO were .77, .75, and .83 with Gates-MacGinitie, Nelson-Denny, and average reading grade levels,
respectively. The three ASVAB subtest combination which correlated highest with reading grade levels
included General Science (GS). The R's of WK, NO, and GS with Gates-MacGinitie, Nelson-Deany, and
average readiag grade level were .80, .77, and .86.

The choice among conumercial reading tests and some combination of ASVAB measures as optimal
for estumating reading grade levels of service applicants should be based on considerations involving fairness,
difficulty levels, and administrative considerations as well as validity and reliability. The reading tests
{Gates-MacGinitie + Nelson-Denny) correlated slightly higher with race than did AFQT ( 44 vs.  37)
Mmorities did relatively less well on both reading tests than they did on ATQT. Gates-MacGiritie plus
Nelson-Denuy also had a higher 7 with the dichotomous variable sex than did AFQT (.19 vs. .10). Females
scored hugher on both AFQT and reading tests, but this sex difference was fess on AFQT.

Regarding difficulty levels, the form of Gates-MacGinitie used would be appropriate for miimum
cutofl scores around 4th - 6th reading grade levels. However, Gates-MacGinitie would be too easy for
cutouffs at the 9th rcading grade level (used by the Air Force) or for accurate estimates of group reading
grade levels snce the median of service accessions was only one grade lower than the top Gates-MacGinitie
reading grade level. The Nelson-Denny form used weuld be too Jifficult for use for cutof¥s around the
4th -6th reading prade levels since the sixth grade wa. the lowest Nelson-Denny reading grade level. The
ASVAB was developed for the service applicant population. The mean item ditficulty level (proportion of
examinees correctly answering items) is about .6 on AFQT and GT (uncorrected for guessing).

From an adnumstrative standpoint, the easiest way to obtain estimates of reading grade level would
be currently used ASVAB composites (AFQT or GT). An unweighted combination of ASVARB subtests
{such as WK + GS + NO) would be somewhat less convenient and probably not much more valid. A
weighted composite of WK + GS + NO would give o somewhat better estimate of reading grade level, but
would require additional computations. A reading grade level mdex computed from ASVAB could be used
to talor basic skills remediation programs to the reading levels of their referrals

The sample ot 818 taking the Gates-MacGuutie and Nelson-Denny tests was compared to 212 who
also took these tests but for whom no ASV/AB data were avadable. Tt had been speculated that mam of
those withott ASVAB data were of marginal aptitude and did not retum 1o take the ASVARB after dong
poorly on the reading tests. This was not the case, however, as the mean average reading grade level was
slightly hagher for the 212 thas for the 816 {9.8 vs 9 4).

1Y
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V. CONCLUSIONS

The main findings of this'study were:

1. The median reading grade level for service syiplicants was 9.0°based on Gates Machltne and 9.5
based on Melson-Denny: The: .median Gates-MacGinitie reading-grade level of applicants who qualified for
services was 10.2 compared to- 5 7-for non-qualiﬁed apphcants

2, The AFQT correlated .74 with Gafes-MacGinitie, .65 with Nelson:Denny, and .76 with average
reading grade levels, respectively. Since the: intercorrelation of Gates- MacGinitie and Nelson-Denny was .69,
AFQTappearedito measure reading as.well:as the reading tests. The GT composnte (Gcncral Aptitude Index
(Al) for-Air Force) correlated:.79 with-average reading grade level.

3.. The-miiltiple correlations between<the threc ASVAB subtest combination of WK, GS, dnd NOQ,
and the Gates-MacGinitie, Nelson- Denny, and average reading grade levels. were .80, .77, and 86,
respectively.

4. -ASVAB is presently screening out most applicants with.marginal literacy skills.

Vi, RECOMMENDATIONS

The. GT composite of ASYAB should-be.used as an index of reading grade level. A conversion table
can be developed for prédicting reading'grade lévels froni GT scores.
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APPENDIX A: FREQUENCY DISTRIBUTIONS OF VARIABLES FOR GATES-MACGINITIE
SAMPLE (N:2 033).AND NELSON-DENNY. SUBSAMPLE (N = 818)”

Categery N ‘% N -
Army 851 41.9: 37t 454
Navy 507 249 187 29
Air Foree 472 232 195 238
Marine Corps 203 ‘10.0 65 80
Race |
White 1,198 589 508 &
Yack 835 41.1 310 379
Male 1,652 813 688- 84.1
Female 381 18.7 130 159
Gualified Status
Qualified 1,459 718 645 789
Not Qualified 574 282 173 211
AFEES
.Atlaiita 273 134 273 334
‘Boston 27 13
Cincinnati 175 8.6
Dallas 271 133 M 33.1
Fresno 89 44
Indiar. ipolis 196 9.6
Jacksonville 35 17
New.Orleans 193 9.5
Oklahoma City 189 93 189 23.1
Philadelphia 446 219
Pittsburgh 85 4.2 85 104
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. APPENDIX B: PERCENTAGES OF APPLICANTS AT-EACH GATES:MACGINITIE

B READING GRADE LEVEL BY'RACE-AND SEX

¢

2 ‘Resding Grade Lovel " Wit Sk Male . Femae

i 11-& above 38.8 12.0 26.3 344

i 10109 154 78 11.6 15.2

4 9-9.9 109 73 90 12.1

i 8-8.9 84 8.5 82 9.7

7-1.9 79 119 94 10.0

: 6-6.9 6.8 119 9.4 6.6

8 5-59 4.9 15.6 9.8 74

' 4-49 3.2 11.1 74 24

R 3-39 2.3 7.1 48 1.8

i 2.9 & below 1.5 6.6 43 0.5

1 Total percent 100 100 100 100

: Median Reading Grade Level 103 68 8.6 10.0
Total N 1,198 835 1,652 381
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Errata

First i .
Numbér ‘ Author Title

AFHRL-TR-76-87 (AD-A037°522) Jensen.  Arined Serviees Vocational Aptitude Battery
‘Development (ASVAB Forms 5. 6. and 7)

AFIRE-TR-77-28 (AD-AO44. 525)  ‘Humer  Validation of a Psychomotor/Pereeptial Test Baytery

AFHRL<TR-77-53 (AD-A048 120) Mathews  Seréening Test Battery for Dental Laboratory
Specialist Course: Development and-Validation

AFHRL-TR-77-74 {AD-A03) 962) Mathews  Analysis Aptitude Test for Selection of Airmen for
the Radio Communications Analysin Specialist
Course: Development and Validation

\FHRL-TR-78-10 (AD-A058 007) DeVany  Supply Rate and-Equilibrinm Inventory of Air Foree
Enlisted Personnél: A Simultancous Model -of the
Accession and  Retention  Markets Incorporating
Force Level Constraints

AFHRL-TR-78-74 (AD-A0GG 039) Leisey Characteristics of Air Force Aceessions: January
1975 to June 1977

AD—/}Oé3 &S6 AFHRL-TR-78-82 (AD-ACG3 650) Mathews  Prediction of Reading Grade Levels of Service Appli-
cants from Armed Sefvices Vocational Aptitude Bat-

I«:ry (I\SVAB)
\FHRL-TR-79-29 (AD-A078 427) Hendrin  Pre-Enlistment Person-Job Mateh System
' AFHRL-TR-79-83 (AD-A090 199) Gustafson  Recursive Forecasting System for Person-Job Maich

Due to norming problems encountered with ASVAB Forms 5. 6, and 7. percentile scores derived from
these test forms are in error, While the relative ranking of individuals by their-percentile secores would not
be affected by the norming errors. their absolte seore values would be different. Therefore, deseriptive
statistizs reported in the subject wehmical reports above are erroneonss other types of analyses in the
report which use ASVAB percentile acores should be interpreted with eaution,

NANCY GUINN, Technical Dirsetor

Manpower and Personnel Division
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