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Executive Summary

In March 2003, the National Assessment Governing Board (NAGB) established the National Commission on NAEP 12th Grade Assessment and Reporting to recommend ways to improve the 12th grade National Assessment of Educational Progress (NAEP) as a measure of high school achievement. One Commission recommendation was that NAEP should report 12th grade student readiness for post-secondary learning (i.e., transition to higher education, training for employment, and entrance into the military). Reporting such post-secondary readiness is a new direction for NAEP that will involve its utility for predicting college, civilian employment, and military enlistment criteria. 

The National Assessment Governing Board now is identifying and evaluating potential approaches for implementing Commission recommendations, to include policy and technical considerations. At the May 2004 NAGB meeting, several Board members expressed interest in learning more about how tests are currently used for college admissions and entry into the civilian and military worlds of work. This paper describes the Department of Defense (DoD) enlistment testing program with focus on how applicants are screened and qualified for entrance, and how new recruits are assigned to military occupations. Officer selection is not covered here because education beyond high school is required for commissioning.

The Department of Defense uses a single battery, the Armed Services Vocational Aptitude Battery (ASVAB) to determine the enlistment eligibility of applicants for the Army, Navy, Marine Corps, and Air Force, as well as their respective Reserve Components. The ASVAB also is used to assign successful applicants to military occupations. The value of ASVAB is well proven. It was scientifically developed and validated to ensure that all enlistees would have a reasonable probability of completing military job skill training and performing successfully on the job. 

The ASVAB is a battery composed of various tests that measure verbal, mathematics, and science/technical skills and knowledge. The Armed Forces Qualification Test (AFQT), a composite of verbal and mathematics tests from ASVAB, is the primary enlistment screen. The battery is normed against a nationally representative sample of young people ages 18 - 23 that tested in 1997. This allows the comparison of applicant and recruit aptitude levels with those of the contemporary civilian youth population from which they come. 

In 2003, more than 400,000 applicants for military service took the ASVAB. A computer adaptive version was administered to about 70% of applicants at 65 Military Entrance Processing Stations across the country. The remaining 30% of applicants received paper-and-pencil ASVABs at 650 smaller, satellite testing sites.

The Military Services conduct screening on the basis of age, aptitude, citizenship, education, moral character, and physical fitness. Aptitude and education are the main screens and are the recruit characteristics used to define recruit quality. Research shows a strong relation between AFQT scores and success in both training and on-the-job performance. The Services value recruits with above-average aptitude because they are more trainable and their job performance is superior to that of their lower-scoring peers. Higher-aptitude recruits also tend to have fewer disciplinary problems.

The Services also value recruits with high school diplomas because research and experience show that they are more likely to complete an initial tour of duty. About 80% of high school graduate recruits complete their first 3 years of service, compared to only 50% of non-graduates. Completion rates for enlistees holding an alternative credential (e.g., General Education Development [GED] certificate) fall in between the high school diploma graduate and non-graduate rates. 

In conjunction with the National Academy of Sciences, DoD developed a mathematical model that links recruit quality and recruiting resources to job performance. To maximize job performance and to minimize recruiting, training, and attrition costs, DoD establishes recruit quality benchmarks. Today, the benchmarks are that 90% of new enlistees will be high school diploma graduates and 60% will have scored at or above the 50th percentile on the AFQT. 

The recruit quality benchmarks are not immutable quality standards. Rather, they are “flags” to indicate when a Service might be on a slippery slope towards greater attrition and lower performance. Nevertheless, the Services prefer to enlist high school diploma graduates with above-average aptitude to obtain the greatest level of performance while balancing recruiting costs, training requirements, and attrition risks. 

In addition to determining enlistment eligibility, ASVAB scores are used to assign new recruits into military occupations. ASVAB tests with the greatest predictive validity for occupational clusters (e.g., mechanical, electronics, or administrative jobs) are combined into composites. Scores on these composites are then considered in determining the military occupations in which enlistees will serve. 

Service-specific person-job match algorithms determine the actual assignment of new recruits to specific occupations. In addition to matching occupational aptitude requirements with recruit aptitude scores, the algorithms may also include Service priorities for filling occupations, desired proportions of minorities and women, projected costs of attrition, schedules of training school classes, and recruit job preferences. These components are weighted to produce a decision index for each occupation for which a recruit is qualified. 

Each Service attempts to assign the highest quality recruit possible into the various military occupations. Consequently, composite “cut scores” for occupational classification become a compromise between Service ideals and fluctuating supply/demand pressures. Service officials set cut scores on the basis of personnel requirements, equipment used, training curricula, retention, the economy, and the availability of recruits with various composite aptitude scores. 

In addition to its use as an enlistment test, the ASVAB is administered in high schools as part of the DoD Career Exploration Program (CEP). In the CEP, students take ASVAB and an occupational interest inventory, using paper-and-pencil administration. Counselors use ASVAB and interest scores to help students explore potential careers in both the military and civilian worlds of work. In 2003, more than 700,000 students participated in the CEP in more than 14,000 high schools.

The evidence for the validity of the student ASVAB is substantial. The ASVAB is a valid predictor of performance in high school and post-secondary education courses, in job skill training and in various military and civilian occupations. 

If “readiness for military service” can be defined as “eligibility for enlistment,” then ASVAB is a valid measure of that concept. People who score well on ASVAB also tend to do well in military training and occupations. Because it also has been validated against performance in civilian training and occupations, ASVAB can inform the issue of “readiness for employment training” as well. Thus, ASVAB provides a type of triangulation between aptitude testing and the military and civilian worlds of work. 

The three major constructs measured by ASVAB are verbal, mathematics, and science/technical skills and knowledge. Because ASVAB is a valid predictor of success in the military, it can be inferred that 12th grade NAEP’s verbal and mathematics assessments also would be valid predictors of “readiness for military service.” The National Assessment Governing Board might want to consider establishing empirical linkages between NAEP and ASVAB and using those linkages to establish “readiness for military service” levels that are conceptually analogous to NAEP’s current achievement levels. 
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Introduction 

In March 2003, the National Assessment Governing Board (NAGB) established a National Commission on NAEP 12th Grade Assessment and Reporting. Co-chaired by Mark Musick (Southern Regional Education Board) and Michael Nettles (Educational Testing Service), the Commission comprised 18 members representing K-12 education, post-secondary education, business and industry, and the military. The Commission focused on improvements needed for 12th grade NAEP, as opposed to reviewing the status of secondary education or evaluating the quality and rigor of high school curricula (U.S. Department of Education, 2004). 

Questions to be addressed by the Commission included: (a) What does America need to know about 12th graders soon to graduate from high school? (b) What can NAEP do to provide that information? (c) What should be the content of 12th grade NAEP? (d) How can 12th graders be motivated to do their best on NAEP? and (e) How can NAGB and the National Center for Education Statistics promote 12th grade NAEP participation (Sellman, Wise, Schultz, & Schantz, 2003)? 

In a March 2004 report entitled, Twelfth Grade Student Achievement in America: A New Vision for NAEP, the Commission concluded that 12th grade NAEP should be redesigned. One Commission recommendation was that NAEP should report 12th grade student readiness for post-secondary learning (i.e., transition to higher education, training for employment, and entrance into the military) (U.S. Department of Education, 2004). Reporting post-secondary readiness would be a new direction for NAEP that would involve determining its utility for predicting college, civilian employment training, and military enlistment criteria. 

NAGB now is identifying and evaluating potential approaches for implementing Commission recommendations, to include policy and technical considerations. At the May 2004 NAGB meeting, several Board members expressed interest in learning more about how tests are currently used for college admissions and entry into the civilian and military worlds of work. This paper describes the Department of Defense (DoD) enlistment-testing program with focus on how (a) applicants for service are screened and qualified for entrance, and (b) new recruits are assigned to military occupations. Officer selection is not covered here because education beyond high school is required for commissioning. A glossary of terms and a list of acronyms are provided at the end of the paper for those relatively unfamiliar with military personnel testing and psychological jargon. 

A Brief History of Military Testing

The military has used aptitude tests since World War I to screen people for service and to assign new recruits to military occupations. In 1917-18, the Army Alpha and Army Beta tests were developed so that military commanders could have some measure of the ability of their men (Waters, 1997). The Army Alpha was a verbal, group-administered test that measured verbal ability, numerical ability, ability to follow directions, and information. The Army Beta was a non-verbal, group-administered counterpart to the Army Alpha. It was used to evaluate the aptitude of illiterate, unschooled, or non-English speaking draftees (Yerkes, 1921). Both tests are recognized as prototypes for subsequent group-administered cognitive ability tests. 

The Army General Classification Test (AGCT) of World War II largely replaced the tests of World War I. The AGCT was described as a test of “general learning ability” and was intended to be used in basically the same manner as the Army Alpha (i.e., an aid in assigning new recruits to military jobs). After the conclusion of World War II, the Military Services developed their own separate aptitude tests for selection. As Eitelberg et al. (1984) observed, “Though different in structure, primarily with respect to qualifying scores, the Service tests were essentially the same with respect to content areas, relying on the time-honored items of vocabulary, arithmetic, and spatial relationships.” 

In 1950, the Services returned to a single test, the Armed Forces Qualification Test (AFQT), to be used in conjunction with the reinstitution of the Selective Service System draft. The new AFQT was modeled after the AGCT and basically measured the same variables. However, unlike the AGCT and the aptitude tests of World War I, the AFQT was specifically designed to be used as a screening device (Karpinos, 1966). Thus, the AFQT was established for the purpose of both (a) measuring examinees’ general ability to absorb military training within a reasonable length of time, so as to eliminate those who did not possess such ability, and (b) providing a uniform measure of examinees’ potential usefulness in the service, if qualified on the test (Uhlaner & Bolanovich, 1952). 

Whereas the AFQT was used to identify military applicants who had a reasonable probability of success in service, other Service-specific tests were required for job classification. The Army Classification Battery, the Navy Basic Test Battery, and the Airman Qualification Examination, just to name a few, were used from the late 1950s to the mid 1970s. In 1974, DoD decided that all Services should use a single test battery--the Armed Services Vocational Aptitude Battery (ASVAB)--both for screening enlistees and assigning them to military occupations (Sellman & Valentine, 1981). Combining selection and classification testing made the testing process more expedient. It enabled the Services to improve the matching of applicants with available job positions and allowed job guarantees for those qualified. 

Armed Services Vocational Aptitude Battery (ASVAB)

Today, DoD uses the ASVAB to determine the enlistment eligibility of applicants for the Army, Navy, Marine Corps, and Air Force, as well as their respective Reserve Components. In addition, ASVAB is used to assign successful applicants to military occupations. Although a part of the Department of Homeland Security, the Coast Guard also uses ASVAB for personnel selection and job classification. The value of ASVAB is well proven. It is scientifically developed and validated to ensure that all enlistees will have a reasonable probability of completing basic military training and job skill training, and of performing successfully on the job. 

ASVAB is a battery comprising 10 tests that measure verbal, mathematics, and science/technical skills and knowledge. The AFQT, now a composite of ASVAB tests, measures verbal (word knowledge and paragraph comprehension) and mathematics (arithmetic reasoning and mathematics knowledge) abilities. AFQT is still the primary enlistment screen for all Services. The tests of science/technical knowledge include general science, electronics information, mechanical comprehension, auto information, shop information, and assembling objects. The tests comprising ASVAB and a brief description of the constructs they measure are shown in Table 1 (Segall, 2004). Based on statistical validity analyses, the Services combine the various ASVAB tests into “aptitude area” composites, which are used to assign new recruits to military occupations. Each Service computes and uses its own set of composites for job classification (Rumsey, Walker, & Harris, 1994). Table 2 shows the composites currently used by the Services (Diaz, Ingerick, & Lightfoot, 2004; Lightfoot, Diaz, Heggestad, Darby, & Alley, 1999; U.S. Department of Defense, 2003).

ASVAB is normed against a nationally representative sample of young people ages 18 to 23 years old who tested in 1997 as part of the Bureau of Labor Statistics’ National Longitudinal Survey of Youth (Segall, 2004). Such norms allow the comparison of applicant and recruit aptitude levels with those of the contemporary civilian youth population from which they come. AFQT scores are expressed on a percentile scale and grouped into five categories for reporting purposes. Table 3 shows the percentile score ranges and percent of civilian youth that correspond with each AFQT category. Persons who score in Categories I and II tend to be above average in cognitive ability; those in Category III, average; those in Category IV, below average; and those in Category V, markedly below average. (Category III is divided at the 50th percentile into subcategories A and B. This facilitates reporting the proportion of scores above and below the mean of the AFQT distribution.) By law, Category V applicants and those in Category IV who have not graduated from high school are not eligible for enlistment. 

Enlistment Standards and the Entrance Process 

Since 1973, the United States has relied on volunteers to fill the ranks of its military. Each year, DoD recruits about 200,000 young people into the full-time, active duty Services and approximately 150,000 into the Reserve Components. Military leaders are “grown” from the junior ranks; the Services do not hire people to enter the ranks as sergeants. Therefore, enough privates must be recruited to sustain a flow of seasoned leaders for the future. 

Standards for enlistment are established under the authority of Title X of the United States Code. Enlistment criteria are based on the needs of the Services and are designed to ensure those individuals accepted are qualified for general military duties. These individuals must be able to cope successfully with a wide range of demands occurring in a military situation such as exposure to danger, emotional stress, harsh environments, and the handling or operation of dangerous equipment. Further, the Services require all military members to be available for worldwide duty 24 hours a day without restriction or delay. Frequently, this duty is in remote areas devoid of normal outside support. 
Table 1. ASVAB Tests and the Constructs Measured

	TEST
	CONSTRUCT

	Verbal
	

	Word Knowledge (WK)
	Ability to select the correct meaning of words presented in context and to identify best synonym for a given word.

	Paragraph Comprehension (PC)
	Ability to obtain information from written passages.

	
	

	Mathematics
	

	Arithmetic Reasoning (AR)
	Ability to solve arithmetic word problems.

	Mathematics Knowledge (MK)
	Knowledge of high school mathematics principles.

	
	

	Science/Technical
	

	General Science (GS) 
	Knowledge of physical and biological sciences.

	Electronics Information (EI)
	Knowledge of electricity and electronics.

	Auto Information (AI)
	Knowledge of automobile terminology and technologies.

	Shop Information (SI)
	Knowledge of tools and shop terminology and practices.

	Mechanical Comprehension (MC)
	Knowledge of mechanical and physical principles.

	Assembling Objects (AO)
	Ability to figure out how an object will look when its parts are put together.


The Services select new recruits on the basis of age, aptitude, citizenship, education, moral character, and physical fitness (Sellman, 1997). Aptitude and education are the recruit characteristics used to define recruit quality. These “quality” surrogates are used in lieu of evaluating past work experience--a criterion that rarely exists for military applicants, who are for the most part recent high school graduates. 

Young men and women interested in joining the military enter the enlistment process by contacting Service recruiters. In addition to providing information about service life, opportunities, and benefits, recruiters also begin the initial screening of applicants. They ask questions regarding age, citizenship, education, and involvement with law enforcement authorities, use of drugs, and physical and medical conditions that could preclude enlistment. Most prospects take an enlistment screening test at a recruiting office that is used to predict the likelihood of “passing” the AFQT. Estimates are that 10% to 20% of prospects do not continue beyond this point (U.S. Department of Defense, 2004). 

Table 2. ASVAB Tests Used for Classification by Service

	COMPOSITE 
	TESTS

	ALL SERVICES
	

	Armed Forces Qualification Test (AFQT)
	AR + MK + WK + PC

	
	

	ARMY
	

	General Technical
	AR, WK, PC

	Clerical
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Combat
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Electronics Repair
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Field Artillery
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	General Maintenance
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Mechanical Maintenance
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Operators/Food
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Surveillance/Communications
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	Skilled Technical
	GS, AR, AI, SI, MK, MC, EI, WK, PC

	
	

	NAVY
	

	General Technical
	WK, PC, AR

	Electronics
	AR, MK, EI, GS

	Basic Electricity & Electronics
	AR, MK, GS

	Engineering
	MK, AI, SI

	Mechanical
	AR, MC, AI, SI

	Mechanical 2
	AR, MC, AO

	Nuclear Field
	WK, PC, AR, MK, MC

	Operations
	WK, PC, AR, MK, AO

	Hospitalman
	WK, PC, MK, GS

	Administration
	WK, PC, MK

	
	

	AIR FORCE
	

	Mechanical
	AR, WK, PC, MC 

	Administrative
	WK, PC, MK

	General
	WK, PC, AR

	Electronic
	AR, MK, EI, GS

	
	

	MARINE CORPS
	

	Mechanical Maintenance
	AR, EI, MC, AI, SI

	General Technical
	WK, PC, AR, MC

	Electronics Repair
	AR, MK, EI, GS

	
	


Note: With the exception of the AFQT, weights for the tests are not included in the above composites. In the AFQT, each test is equally weighted.

Table 3. Armed Forces Qualification Test (AFQT) Categories by Corresponding Percentile Score Ranges and Percent of Civilian Youth Population 

	AFQT

Categories
	Percentile

Score Range
	Percent of

Civilian Youth

	I
	93-100
	8

	II
	65-92
	28

	IIIA
	50-64
	15

	IIIB
	31-49
	19

	IV
	10-30
	21

	V
	1-9
	9


Once recruiters have completed the preliminary screening and prospects have decided to enlist, the prospects can go either to a Military Entrance Processing Station (MEPS) or a mobile examining team (MET) site to take the ASVAB. In 2003, over 400,000 applicants for military service took the ASVAB. A computer adaptive version of ASVAB (Sands, Waters, & McBride, 1997) was administered to about 70% of applicants at 65 MEPSs across the country (J.M. Arabian, personal communication, July 16, 2004). The remaining 30% of applications received paper-and-pencil ASVABs at 650 remote, satellite MET sites. 

If applicants achieve qualifying ASVAB scores and want to continue enlistment processing, they schedule physical examinations and background reviews at MEPSs. The examination assesses physical fitness for military service. It includes measurement of blood pressure, pulse, visual acuity, and hearing; blood testing and urinalysis; drug and HIV testing; and medical history. Some Services also require tests of strength and endurance. If a correctable or temporary medical problem is detected, applicants may be required to get treatment before proceeding. Other applicants may require a Service waiver for some disqualifying medical conditions before being allowed to enlist. 

Applicants also must meet rigorous moral character standards. In addition to the initial screening by recruiters, applicants undergo detailed interviews covering their arrest and conviction histories at the MEPSs. For some individuals with questionable backgrounds, a financial credit check is conducted. All applicants receive a computerized FBI search for criminal records. Some types of criminal activity are clearly disqualifying; other cases require waivers, wherein the Services examine applicants’ circumstances and make an individual determination of qualification (Putka, Noble, Becker, & Ramsberger, 2004). Moreover, applicants with existing financial problems are not likely to overcome those difficulties on junior enlisted pay. Consequently, credit histories may be considered as part of the enlistment decision. 

Over the past 25 years, there has been a proliferation of education credentials in this country. In addition to earning a regular high school diploma, young people can receive credentials through adult education programs and home schooling, through experiential learning, and by taking high school equivalency tests. DoD uses a three-tier system to classify education credentials. The system was developed after research indicated a strong relationship between level of education and successful completion of the first term of military service (Laurence, 1997; U.S. Department of Defense, 1996). Tier 1 includes regular high school diploma graduates, adult diploma holders, and non-graduates with at least 15 hours of college credit. Tier 2 comprises alternative credential holders such as those with General Education Development (GED) diplomas, or certificates of completion or attendance, and Tier 3 is composed of non-high school graduates. 

In general, there is little in law regarding the use of educational status as an enlistment standard. (Non-graduates in AFQT Category IV [percentiles 10 through 30] are not eligible to enlist.) However, the Services prefer to enlist people in Tier 1 (high school diploma graduates) because they have a higher likelihood of completing a first term of service than do individuals in Tiers 2 and 3 (e.g., GED holders or high school dropouts). Consequently, education standards refer to the application of progressively higher aptitude test score minimum requirements for high school diploma graduates, equivalency credential holders, and non-graduates, respectively (Laurence, 1984). The rationale for this policy is based upon the differential attrition rates of these three education groups. That is, members of Tiers 2 and 3 are about twice as likely to leave service prematurely as those in Tier 1. Higher aptitude requirements for Tiers 2 and 3 are used to accept only the “best” from the statistically less successful and thus less preferred group of applicants (U.S. Department of Defense, 1996). 

If ASVAB scores, educational credentials, physical fitness, and moral character qualify applicants for entry, they meet with Service counselors at MEPSs to discuss options for enlistment. To this point, applicants have made no commitments. The counselors have records of the applicants’ qualifications and computerized information on current and future (near term) vacancies in Service job skill training schools and their corresponding occupations, as well as available enlistment incentives (e.g., bonuses, education benefits, favorable assignment locations, etc.). By considering the occupational interests and background of applicants, and “selling” job training slots of highest priority to the Services for which applicants qualify, counselors consummate such person-job matches. Ideally, the assignment meets the requirements of both the Services and the applicants.

Recruit Quality and Enlistment Eligibility

Research shows a strong relation between ASVAB (including AFQT) scores and success in military job skill training and hands-on job performance across a range of occupations (Campbell, 1990; Dunbar & Novick, 1988; Earles & Ree, 1992; Mayberry & Carey, 1997; Welsh, Kucinkas, & Curran, 1990; Wigdor & Green, 1991). The Services value recruits with above-average aptitude because they are more trainable and their job performance is superior to that of their lower-scoring peers. Even with on-the-job experience, enlistees with lower aptitude continue to lag behind those with higher aptitude. As is shown in Figure 1, below-average (AFQT Category IV) recruits require more than 3 years of experience to attain the level of performance at which the higher aptitude recruits (AFQT Categories I-II) begin (Armor & Roll, 1994; U.S. Department of Defense, 1991). Higher-aptitude personnel also experience fewer disciplinary problems.

The information shown in Figure 1 came from a 10-year, multi-million dollar study to link military enlistment standards to job performance (U.S. Department of Defense, 1991). Although collected more than a decade ago, these hands-on job performance data continue to be the best source of information about the job performance of enlisted personnel. For one thing, research has consistently demonstrated that cognitive ability, such as is measured by AFQT, is a strong predictor of job performance across a variety of occupations (Campbell, 1990; Hunter & Hunter, 1984; Schmitt, Gooding, Noe, & Kirsch, 1984). In addition, interviews conducted in the late 1990s with military training specialists responsible for the occupations used in the research reported that the occupations had changed little since the original job performance data were collected (R.A. McCloy, personal communication, September 22, 2004). Thus, it is safe to generalize from these data and to conclude that the relation between aptitude, experience, and job performance is still pertinent.

Higher Aptitude 

Means Better Performance
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Figure 1. Hands-on job performance scores as a function of aptitude and experience.

The best single predictor of successful adjustment to military life is possession of a high school diploma. Consequently, the Services also value recruits with high school diplomas because they are more likely to complete an initial tour of duty than are enlistees with alternative credentials or non-graduates. About 80% of high school diploma graduate (Tier 1) recruits complete their first 3 years of service, compared to only 50% of dropouts (Tier 3). Completion rates for enlistees holding an alternative credential such as a GED certificate (Tier 2) fall in between the high school diploma graduate and non-graduate rates (Elster & Flyer, 1981; Laurence, 1997; U.S. Department of Defense, 1996). Based on this research, the Services compensate for the higher attrition rates of Tier 2 and 3 recruits by requiring them to achieve higher AFQT scores to qualify for entrance. By combining aptitude and educational achievement, the Services hope to select from among Tier 2 and 3 applicants those who are more trainable and who have better chances of successfully fulfilling their contracted terms of enlistment (Sellman, 1986). 

How do the Services decide how many high school diploma graduate and above-average aptitude recruits to enlist? The goal is to maximize recruit quality (aptitude and education) while minimizing recruiting, training, and attrition costs. In conjunction with the National Academy of Sciences, DoD developed a mathematical model that links job performance to recruit quality and recruiting resources; this model specifies the number of high-quality recruits who will provide the desired level of job performance for the least cost (Harris, McCloy, Dempsey, Roth, Sackett, Hedges, Smith, & Hogan, 1991; McCloy, 1994; Smith & Hogan, 1994; Wise, 1994). Scores on hands-on job performance tests define the job performance variable (Green & Mavor, 1994; Wigdor & Green, 1991). Costs reflect training costs, compensation costs, and recruiting costs (e.g., recruiter compensation and money for advertising, education benefits, and enlistment bonuses). Using these relations, the model allows “what-if” analyses to examine how changes in one or more of these variables affect the other variables. For example, the model could answer how decreasing the advertising budget by $20 million would affect recruit quality and job performance.

DoD uses aptitude and educational achievement as its indices of recruit quality. Recruit quality benchmarks are used to help ensure that recruit performance is sufficient to complete military missions. The model cannot estimate how much quality is enough. Rather, that is a policy decision--recruiting policy analysts within DoD set the desired level of performance. Nevertheless, the model can help specify a cohort of recruits that will provide the desired level of performance for the lowest cost. 

What should be the desired performance level? The performance level identified by the policy analyst is a minimally acceptable value. DoD has chosen the level of performance provided by the 1990-91 enlisted cohort, a group that produced satisfactory performance during Operations Desert Shield and Desert Storm. Specifying this level of desired performance resulted in recruit quality benchmarks that call for 60% of recruits to score above the 50th percentile on the AFQT (i.e., to be in Categories I-IIIA) and 90% to have high school diplomas (Sellman, 1994). 

Classification into Military Occupations 

In the civilian world of work, personnel selection is the process of identifying from a pool of recruited applicants those people to whom a job will be offered. As long as there are fewer job openings than applicants, some applicants will be hired and some will not. Selection is the process of separating the selected from the rejected applicants. Ideally, the selected employees will be successful on the job and contribute to the welfare of the organization. Two major factors determine the quality of the newly selected employees and the degree to which they can affect the organization: the validity of the test used in the selection process and the selection ratio. In general, the validity of an employment test used for selection or classification is the extent to which it predicts relevant job-related behavior (e.g., success in training, worker productivity) and is frequently termed “predictive validity.” People who score high on a valid selection test also tend to perform well on the job. The selection ratio is the number of job openings divided by the total number of applicants. The more applicants there are when compared to the number of job openings, the more exclusive and meaningful is the hiring process. 

In the military, personnel selection works basically the same way it does in the civilian workplace. Young men and women interested in joining one of the Services take the ASVAB. If those applicants satisfy the aptitude standards as well as the other enlistment criteria (age, citizenship, education, moral character, and physical fitness), they are deemed qualified and allowed to enter military service. ASVAB has long been proved as a valid predictor of success in job skill training (Welsh, Watson, & Ree, 1990) and on-the-job performance (Green & Wigdor, 1988; Wise, Campbell, & Arabian, 1988). Over the past several years, the military selection ratio has hovered around .5--that is, there are about twice as many applicants for service as there are openings for new recruits (A.P. Giddings, personal communication, August 26, 2004). This allows the Services to enlist high-quality youth. 

Operating at the Service-wide level are several mechanisms that probably do more to determine the character of entering recruits than do formal enlistment standards. The most important of these is the general recruiting environment--the ever-varying willingness of high-aptitude youth with high school diplomas to enter the military. This willingness cannot be considered part of a Service’s enlistment standards, but it sometimes directly affects the standards that a Service sets. For example, during good recruiting times, a Service may stop accepting non-graduates in AFQT Category IIIB (percentiles 31 through 49) even though they satisfy the entrance standards codified in Title X of the United States Code. 

Another personnel function involved with testing is called classification or sometimes assignment/placement. In the civilian employment process, people normally apply for certain fixed jobs. If they are hired, they fill the jobs for which they applied. When there are multiple applicants and multiple jobs to be filled, then a person-job matching procedure like classification is needed. Classification is usually limited to large organizations like the military. There, hundreds of thousands of applicants enlist each year, and the Services must decide which of hundreds of military jobs best match the new recruits’ talents and abilities (Campbell & Knapp, 2001). This is further complicated by the fact that the Services have priorities in assigning new recruits to demanding and hard-to-fill occupations; such priorities must be balanced against the preferences and aspirations of enlistees. 

In addition to determining enlistment eligibility, ASVAB scores are used to classify new recruits into military occupations. For entrance into a Service, the aptitude standard is set in terms of AFQT scores and education credentials. Standards for assignment into occupations, and their corresponding job skill training courses, are set in terms of minimum scores on specific aptitude area composites. Within the Services, the best predictors of job skill training and subsequent on-the-job performance are identified through statistical validity analyses (Campbell & Knapp, 2001). 

ASVAB tests with the highest predictive validity for occupational clusters (e.g., mechanical, electronics, or administrative jobs) are combined into composites. Scores on these composites are then considered in determining the military occupations in which enlistees will serve. Each Service develops and validates its own set of composites based on which combination of tests has the highest correlations with performance criteria for clusters of occupations in its Service. Such Service differences in composites make sense, even for what appear to be virtually identical occupations (e.g., electronic repair specialists, motor mechanics, cooks, supply technicians, clerks). The Services have distinctly different functions that affect their need to fulfill their respective missions. For example, the Army and Marine Corps have extensive ground combat responsibilities that are quite different from most Navy and Air Force activities. Certainly, a ship’s environment is very different from that of an aircraft or tank. Consequently, for what is ostensibly the “same” job, the particular equipment used by personnel in the different Services may dictate a different mix of abilities (Waters, Laurence, & Camara, 1987). 

Service-specific person-job match algorithms determine the actual assignment of new recruits to specific occupations. The algorithms are necessary because occupational standards are merely the minimum acceptable scores for qualification. Since there are multiple jobs to be filled, such standards cannot perform the role of determining the jobs for which recruits are best suited. Service counselors at MEPSs use these algorithms to help recruits choose a job before the enlistment contract is signed. In addition to matching occupational aptitude requirements with recruit aptitude scores, the algorithms may also include Service priorities for filling occupations, desired proportions of minorities and women, projected costs of attrition, schedules of job skill training classes, and recruit job preferences. These components are weighted and integrated to produce a decision index for each occupation for which a recruit is qualified. 

Each Service attempts to assign the highest quality recruit possible into the various military occupations. Consequently, composite “cut scores” for occupational classification become a compromise between Service ideals and fluctuating supply/demand pressures. Service officials set cut scores on the basis of personnel requirements, equipment used, training curricula, retention, the economy, and the availability of recruits with various composite aptitudes.

In this classification process, high-scoring recruits are discouraged from choosing jobs that require only low aptitude, and recruits who want to enter jobs for which they barely meet the standard but who have high aptitudes in other areas, are encouraged to choose jobs for which they are better qualified. Each Service has incorporated its algorithms into computerized job reservation systems that Service counselors at MEPSs use to match the individuals’ desires with the needs of the Services so that one component of those needs will be how well recruits’ ASVAB scores suit them for the various jobs.

ASVAB Career Exploration Program

In addition to its use as an enlistment test, ASVAB is offered to high school and post-secondary students as part of the DoD Career Exploration Program (CEP) (Baker, 2002). The CEP is designed to help students explore careers in both the civilian and military worlds of work. At the same time, CEP results can be used by military recruiters to identify individuals who qualify for service (Rohrback, Barnes, Laurence, & Wall, 1996). In 2003, the CEP, including ASVAB, was provided to over 700,000 students in about 14,000 high schools nationwide (J.M. Arabian, personal communication, July 16, 2004). This means that more than one fourth of all high school seniors will have participated in the CEP during their high school years. 

The CEP provides a comprehensive vocational assessment package at no cost to participating schools or to their students. Funded entirely by DoD, the CEP’s primary target audience comprises 11th and 12th graders. Students complete two state-of-the-art instruments, ASVAB and the Interest Finder, using paper-and-pencil administration. (To maintain test security, separate but parallel versions of ASVAB are given in high schools and military testing centers.) The CEP has two major purposes. First, the program provides world-class guidance and counseling to help students identify and investigate occupations for which they show interest and ability. In this regard, the CEP assists students in planning for their post-secondary years. Whether these plans include the pursuit of post-secondary education, civilian job training opportunities, or military service, the CEP enhances students’ career exploration and career choices. The second purpose is to aid the Services in the process of identifying interested students who meet the qualifications for enlistment (Laurence, Wall, Barnes, & Dela Rosa, 1998). 

Like the enlistment version, the student ASVAB uses several composites formed from different combinations of ASVAB tests. Three composites (Verbal, Mathematics, and Science/Technical), or Career Exploration Scores as they are called, are provided to help students get a good sense of how they compare to other students. To facilitate career exploration, students receive their results in terms of same grade/same sex, same grade/opposite sex, and same grade/combined sex norms. A Military Careers Score (a composite of results from the word knowledge, paragraph comprehension, arithmetic reasoning, mathematics knowledge, mechanical comprehension, and electronics information tests) allows students to match their skills and abilities with the skills and abilities of job incumbents in various military careers (U.S. Department of Defense, 2002). Finally, students receive a Military Entrance Score (the AFQT). 

The Interest Finder is an occupational interest inventory based on John Holland’s (1997) theory of career choice. Students respond to items by indicating a preference for the various activities, education and training, and occupations presented to them. Based on answers to the questions, the inventory determines students’ resemblance to each of six interest types (i.e., realistic, investigative, artistic, social, enterprising, and conventional). The Interest Finder is self-administered and scored. After scoring, students identify their three highest Interest Codes along with their ASVAB Career Exploration Scores to identify potentially satisfying occupations to explore. 

The MEPSs distribute the CEP materials, score the tests, and return the results. The program is marketed to high schools by military recruiters and MEPS civilian personnel with an educational or counseling background. These people contact high school officials (superintendents, principals, and counselors) to offer the program to the schools to determine whether the schools will participate and, if so, to schedule dates and times for test administration. 

Qualified test administrators from MEPSs or the U.S. Office of Personnel Management administer the ASVAB, as opposed to high school personnel. From the student’s perspective, participation in the CEP is straightforward. Students sign up to take the ASVAB administered at their high schools. When they sign up, they receive brochures for themselves and their parents that explain the program in easily understandable language. After completing the ASVAB, students also sign up for post-test interpretation. In these sessions, students receive their ASVAB scores and complete the Interest Finder. Throughout the test interpretation sessions, ASVAB program personnel help students interpret the meaning of their scores in the context of students’ subsequent career exploration and development. Typically, ASVAB scores are available within 10 days of completing the test, and the post-test interpretation sessions generally take place shortly after the test results are returned to the schools. 

A central concern of high school counselors about testing is whether the tests they use are valid for career counseling. As mentioned previously, extensive research has shown that the enlistment ASVAB is a valid predictor of success in military training and on-the-job performance. Not surprisingly, given its widespread use in the CEP, the student ASVAB also has been the subject of numerous validation studies. The student ASVAB has demonstrated validity in predicting civilian criteria, as well. In addition to civilian education and training programs (Fairbank, Welsh, & Sawin, 1990), research indicates that the student ASVAB is a valid predictor of performance in various civilian occupations (Claudy & Steel, 1990; Holmgren & Dalldorf, 1993; Jensen & Valentine, 1976). The usefulness of ASVAB scores for predicting performance in civilian occupations also is supported by data linking ASVAB scores to scores on the U.S. Department of Labor’s General Aptitude Test Battery, a test with extensive validity data for civilian workers (Hunter, Crosson, & Friedman, 1985). 

12th Grade NAEP and Readiness for Military Service

To enlist in the military, applicants must meet a range of aptitude, education, moral character, and physical fitness standards. The ASVAB is the sole basis for determining whether young people just completing high school pass the aptitude requirements. If “readiness for military service” can be defined as “eligibility for enlistment,” then ASVAB is a valid measure of that concept. People who score well on ASVAB tend to do well in military training and occupations. Because it also has been validated against a variety of civilian education, training, and occupational criteria, ASVAB can inform the issue of “readiness for employment training” as well. Thus, ASVAB can provide a type of triangulation between aptitude testing and the military and civilian worlds of work. However, the issue under consideration is not ASVAB’s usefulness as a predictor of post-secondary readiness, but that of 12th grade NAEP. If a linkage between NAEP and ASVAB, including AFQT, were available, it would be possible to draw inferences about the relation of NAEP scores and important military outcomes such as enlistment eligibility, eligibility to receive enlistment bonuses and education benefits, successfully completing military job skill training, and becoming a productive Service member. 

One step in determining such a linkage would be to establish the commonality between the two tests. In the case of NAEP, three assessments would be of interest--reading, writing, and mathematics. However, neither the AFQT nor the more comprehensive ASVAB measures writing skills. Thus, any content analysis would be restricted to reading and mathematics. NAEP and AFQT would be compared in terms of content (NAEP reading and mathematics frameworks, and AFQT verbal and mathematics test specifications), item content, item formats, test administration procedures, scoring computations, and other factors that might affect scores and score trends. Determining the extent of content overlap, matching items against test frameworks and specifications, and sorting items by cognitive complexity also would be an important part of the content comparisons. 

Once the test content analysis was completed, a second step would be to establish a statistical linkage of the NAEP score scale to performance on the AFQT. The three major constructs measured by ASVAB are verbal, mathematics, and science/technical skills and knowledge. Because ASVAB is a valid predictor of success in the military, it could be inferred that 12th grade NAEP’s verbal and mathematics assessments, and perhaps also the science assessment, would be valid predictors of readiness for military service as well. Developing the statistical linkage would require administering both NAEP and ASVAB to an appropriate sample of 12th grade students. Several years ago, DoD conducted a study to determine the relation between the NAEP mathematics assessment and an ASVAB mathematics composite (Bloxom, Pashley, Nicewander, & Yan, 1996). Although a high degree of correspondence was found, score level information relative to the respective norms for each test was quite different. This may have been due in part to higher motivation to perform well on the ASVAB (which counted for enlistment) than on the NAEP. Careful control to avoid differences in motivation or other factors related to test performance will be required to develop more reliable information on relations between score levels for NAEP and ASVAB. 

One significant hurdle in establishing a statistical linkage between NAEP and ASVAB score levels is the complexity of NAEP estimation procedures. NAEP frameworks are broad and, to limit testing time, each student responds to questions from a small sample of the entire content domain (e.g., reading, mathematics). Different students take different samples of content to assure overall coverage of the domain. Consequently, scores reported for individual students would not be very precise due to measurement error. In fact, NAEP does not culminate in individual student scores; instead, NAEP procedures compute several “plausible values” for each student that reflect uncertainty about that student’s exact standings on the underlying NAEP dimensions (Johnson, 1989; Mislevy, Johnson, & Muraki, 1992; Zwick, Senturk, Wang, & Loomis, 2001). Further, NAEP employs a process known as conditioning to ensure that estimates of group differences are not dampened by measurement error. Care will be required in using existing NAEP plausible values to establish a statistical linkage to ASVAB scores. 

Although the content of the AFQT is quite similar to the content of the NAEP reading and mathematics assessments, it is not identical. Thus, it is not possible to establish a one-to-one mapping of NAEP and ASVAB scores that would be accurate for all groups (Feuer, Holland, Green, Bertenthal & Hemphill, 1999). A statistical linkage would utilize the correlation between the two measures to establish the likelihood that a student with a given NAEP score would score at or above a given score on the AFQT. The linkage would be based on estimates for the underlying NAEP true-score scale. As noted above, under matrix sampling, students do not respond to all of the NAEP questions, and individual student scores are not estimated. Nonetheless, a linear relation between NAEP scores and AFQT scores can be estimated that takes this measurement error into account. Once a cut score for readiness is established on the NAEP scale, the percent of students scoring at or above this cut would be estimated from distributions of NAEP plausible values with the same approach as is used for the current NAEP achievement levels. The Services have already designated minimum AFQT and ASVAB cut scores, respectively, for enlistment and for the various military occupations. With a linkage of the underlying NAEP scale to AFQT score levels, NAEP “readiness for military service” levels could be established based on judgments about the degree of certainty required for forecasting eligibility for enlistment and entrance into military occupations.

NAEP assessment results are reported in two ways: scale scores and achievement levels. Scale scores, which range from 0 to 500, are average scores for groups of students. Achievement level scores are reported as percentages of students who attain each of four achievement levels: Advanced, Proficient, Basic, and Below Basic. Achievement levels are performance standards based on the collective judgment of content experts about what students should know and be able to do in terms of appropriate NAEP frameworks. NAGB might want to define one or more “readiness” levels that are analogous to the current achievement levels. For example, “readiness for military service” might include several levels such as Ineligible (Unlikely to qualify for enlistment), Minimal Eligibility (Likely to qualify for enlistment and a few occupations, but no enlistment incentives), General Eligibility (Likely to qualify for many occupations and enlistment incentives), and Advanced Eligibility (Likely to qualify for nearly all occupations and enlistment incentives).

Another approach to determining the utility of NAEP as a predictor of readiness for military service would be through a classic validation study. Normally, such predictive validity research would require following a sample of young people who have taken NAEP as they attempt to enter the military and, if successful, at least through job skill training and perhaps through their entire first term of service (usually 3 years). This would require identifying NAEP examinees by social security number (which is generally prohibited) and then using the social security numbers to obtain military criterion information from DoD. Such a study would require numerous exceptions to the usual NAEP routines. Consequently, it probably would not be worth spending the time and money required to relate NAEP scores directly to military outcomes in this manner. 

Conclusions

If NAEP is the Nation’s Report Card, then it seems reasonable that 12th grade NAEP should be able to provide information regarding how prepared students are to enter the post-secondary world of college, civilian employment, or the military. NAEP has always served in the role of achievement test--measuring how much students know about specific topics. Predicting post-secondary readiness would be a new direction for 12th grade NAEP, but one that has enormous potential for enhancing secondary education. Not only would students, parents, teachers, and other stakeholders know how students measure up academically, but they also would know how ready students are for the challenges they must face after high school. 

For almost a century, the U.S. military has been a pioneer in the use of aptitude tests to select individuals for service with sufficient skills and abilities to absorb military training, adjust to military life, and to become successful military members. From Army Alpha and Army Beta to the computer adaptive ASVAB, the Services have been on the cutting edge of testing technology. If “readiness for military service” can be defined as “eligibility for enlistment,” then ASVAB is a valid measure of that concept. Consequently, setting enlistment standards can be thought of as the process for establishing the required competencies that reflect such readiness for military service. Perhaps understanding how enlistment standards are established will aid in the challenging transformation of NAEP from a measure of high school achievement to a predictor of success in post-secondary pursuits. 
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Glossary and Acronyms

	AFQT
	Armed Forces Qualification Test. A composite made up of a combination of verbal and mathematics tests of the Armed Services Vocational Aptitude Battery (ASVAB) to determine enlistment eligibility.

	AFQT Categories
	AFQT scores expressed on a percentile scale and grouped into five categories for reporting purposes. Persons who score in Categories I and II tend to be above average in cognitive ability; those in Category III average; those in Category IV below average; and those in Category V markedly below average and not eligible to enlist.

	AGCT
	Army General Classification Test. A general learning test used by the Army from 1940 to 1950 to assign recruits into military jobs.

	Algorithm
	A formula for systematically defining a quantitative set of procedures. A step-by-step procedure for solving a problem, usually by a computer.

	Applicant
	A person taking the ASVAB for the purpose of entering one of the Military Services.

	Aptitude
	A combination of abilities and other characteristics that indicate an individual’s potential to learn or develop proficiency in a particular area with education or training.

	Army Alpha Test
	Group-administer verbal aptitude test used by the Army during World War I for assignment of new recruits to military jobs.

	Army Beta Test
	A non-verbal aptitude test used by the Army during World War I to evaluate the cognitive abilities of illiterate, unschooled, or non-English speaking draftees.

	ASVAB
	Armed Services Vocational Aptitude Battery. A multi-factor aptitude battery composed of tests measuring verbal, mathematics, and science/technical skills and abilities. Test scores are used in various combinations by the Military Services for job classification decisions. It is validated against success in training and on-the-job performance.

	Career Exploration Program (CEP)
	A high school counseling program funded by DoD, the CEP offers ASVAB and an occupational interest inventory to help students explore both civilian and military careers.

	Classification
	The process of allocating multiple numbers of applicants to multiple numbers of jobs by deciding which job best matches each person’s talents and abilities.

	Composite
	Combinations of several ASVAB tests that have the highest correlations with performance in occupational clusters (e.g., mechanical, electronics, and administrative jobs). Each Service develops and validates its own composites.

	Criterion
	An evaluative standard that can be used to measure a person’s performance, attitude, motivation, aptitude, etc.

	Cut Score
	A binary (go/no-go) decision point in which all persons scoring equal to or above that point “pass” and all those scoring below “fail.”

	Education Tiers
	A three-tier classification of education credentials used by DoD. Tier 1 – regular high school diploma graduates, adult education diploma holders, and non-graduates with 15 college hours. Tier 2 – alternative credential holder, e.g., GED. Tier 3 – non-graduates.

	MEPS
	Military Entrance Processing Station. One of 65 geographically distributed sites where military applicants take ASVAB and medical examinations, and screen for entry into service.

	MET Sites
	Mobile Examining Team Sites. One of approximately 650 satellite testing locations relatively near applicants’ homes where initial ASVAB testing may be given. From a MET site, ASVAB-qualified applicants go to MEPSs for further processing.

	Norms
	A set or distribution of test scores obtained from a specific group (e.g., all 18 to 23 year old youth nationally) that describes the performance of that group on a test.

	Percentile
	A point or a score in a distribution (set of scores) below which a certain percentage of the scores fall.

	Person-Job Match
	Procedures used by the Military Services to classify new recruits into military occupations. A mathematical algorithm matches job requirements to recruits’ aptitudes, also taking into account recruits’ preferences and Service priorities for filling the jobs.

	Recruit Quality
	The Department of Defense uses two indices for recruit-quality--aptitude and education. A high quality recruit is considered to be a high school graduate with above-average aptitude.

	Recruit Quality Benchmarks
	Proportion of high-quality recruits that maximizes job performance while minimizing recruiting, training, and attrition costs.

	Selection
	The process of identifying from a pool of applicants those to whom a job will be offered.

	Selection Ratio
	The number of persons selected for a position divided by the number of applicants.

	Validity
	The extent to which a test measures what it is claimed to measure for the people tested. Validity refers to the appropriateness, meaningfulness, and usefulness of inferences made from test scores.





Test Abbreviations:





WK   Word Knowledge


PC    Paragraph Comprehension


AR    Arithmetic Reasoning


MK    Mathematics Knowledge


GS    General Science


EI      Electronics Information


AI      Auto Information


SI      Shop Information


MC    Mechanical Comprehension


AO    Assembling Objects








